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PREFACE

Waer is vitd to our very exigence, for without it, society ceases to function and civil
society ceases to exist.  The redization of the importance of water is of particular concern in
times of diminished supply. Because of problems caused by drought and a rapidly growing
population, the State Legidature has sought for many years to insure that there will dways be a
safe and sufficient supply of water to meet future needs in Texas. At the direction of the
Legidature, the Texas Water Development Board (TWDB) has developed a number of statewide
water plans. None of these plans, however, have been properly utilized due primarily to the lack
of locd participation.

Because of severe drought conditions in 1995 and 1996 severd communities around the
date experienced dangeroudy low water supplies, and the agriculturd industry suffered extreme
economic losses.  Legidators became keenly aware that the state was unprepared for severe
drought conditions. Texas was one of only three western states without a drought plan. With a
population projected to double in the next 50 years and the possbility of insufficient water
supplies to meet the growing demand, State Legidators took a bold move during the 75" Regular
Legidative Sesson by enacting Senate Bill 1.

Senate Bill 1 (SB 1), the comprehensve water resource planning, management, and
development hill, has been described as the most comprehensive revison of Texas water law in
the last 30 years. As stated in SB 1, the goal of the State Water Han isto provide for the orderly
development, management, and conservation of water resources and preparation for and
response to drought conditions, in order that sufficient water will be available at a reasonable
cost to insure public health, safety, and welfare; further economic development; and protect the
agricultural and natural resources of the entire state

The TWDB, in coordination with the Texas Naturd Resource Conservation Commission
(TNRCC) and the Texas Parks and Wildlife Depatment (TPWD), was charged with providing
oversght in the establishment of regiona plans developed through loca involvement.
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The dae was divided into 16 regions and voluntary regiond planning group members were
selected to represent the following water-use categories.

Agriculturd

Counties

Electric Generating Utilities

Environmental

Industries

Municipdities

River Authorities

Public

Smal Busness

Water Didtricts

Water Utilities

Other categories determined to be appropriate by the regiond planning group

Each of the 16 dedgnated regions was to engage in a “bottoms up’ approach to

developing a 50-year, drought-contingency, water-supply management plan, based on consensus.
The plan provides an evduation of current and future water demands for dl water-use categories,
and evduaes wae supplies avalable during drought-of-record conditions to meet those
demands. Where future water demands exceed available supplies, dternative drategies are
congdered to meet the potential water shortages. Upon completion of the regiond plans, the
TWDB will aggregate the 16 individud plans into a sngle date plan. Each unique regiond plan
isrequired to be developed from a common task outline and must:

recognize exising date laws and regulations;

recognize existing water rights and contracts,

condder exiging plans,

consder water-supply needs for dl water-use categories, and

come to agreement with adjacent regions on water use across regiona boundaries.
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The Far West Texas Region is made up of Brewster, Culberson, El Paso, Hudspeth, Jeff
Davis, Presdio and Terdl Counties. These counties clam some of the most impressve
geography and scenic beauty in Texas. This region is home to the Guaddupe Mountans
National Park, Big Bend Nationd Park and the contiguous Big Bend Ranch State Park. El Paso,
the largest city in the region, is dso the naion's largest city on the U.S.-Mexico border. Ciudad
Juarez, with a population of 1.5 million, is located across the Rio Grande from El Paso, and
shares the same water sources with El Paso.

All seven counties that comprise the planning region lie soldy within the Rio Grande
River Basn. The Rio Grande not only forms the border between the two countries but is dso a
vitd water-supply source for communities, indudtries, and agriculturd activities adjacent to the
river. Water supply in the Rio Grande is controlled primarily by the operations of the Rio
Grande Project, which was developed to supply agricultural water in southern New Mexico and
West Texas. Other than dong the Rio Grande corridor, the region is dependent on ground-water
resources derived from severa aquifer systems.

Work on the Far West Texas Regiond Water Plan was approached dong two pardle
tracks, (1) an urban track representing the metropolitan portion of El Paso County, and (2) a rura
track representing the other six rurd counties and the eastern portion of El Paso County. The
Regiond Panning Group members were appointed evenly to each track team such that each
track team was composed of members residing in both areas. Each track team was responsble
for the development of the plan with oversght of tasks and concerns specific to its area. Work
developed dong the two track approach was integrated at appropriate intervas to ensure a
unified, coherent regiond plan.

Because of its large population and water demand, as well as the breadth of its previous
water planning efforts, the urban track team focused on tasks pertinent to the El Paso County
metropolitan area.  Key to this track team’s planning effort was El Paso's role as the designated
regiond water supply planner for El Paso County. The rurd track focused on issues rdevant to
the predominantly rurd naure of the remaning counties that characteridicdly contan smal
communities located far gpart. The digance between cities in the dx rurd counties, and the
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disparity between rurd and urban interests, are factors that hamper the ability of the region to
solve water-supply problems with regiond solutions.

The planning decisons and recommendations made in the regiond plan will have fa-
reeching and long-lasting socid, economic, and political repercussons on each community
involved in this planning effort and on individuds throughout the region. Therefore, involvement
of the public was accepted initidly as a key factor in the success and acceptance of the plan.
Open discusson and citizen input was encouraged throughout the planning process and helped
planners develop a plan that reflects community values and concerns.  Some members of the
public participated dmost as nortvoting members.  To insure public involvement, notice of dl
regiond planning group and track meetings was pogted in advance and dl meetings were held in
publicly accessble locations.  Specid public meetings were held to convey information on
project progress and to gather input on the development of the plan. Prior to submitta of the
initially prepared plan to the TWDB, a copy of the regiond water plan was provided for
ingoection in the county dek’s office and in a least one library in each county. Following
public ingpection of the initidly prepared plan, a public meeting was conducted to present results
of the planning process and gather public input and comments. To provide a common public
access point, an internet web dte (http://24.28.171.253/rio/fwtwpgsplash.htm) was designed
and implemented that contans timdy information that includes names of planning group

members, bylaws, meeting schedules, agendas, minutes, and important documents.

It is important to understand that this water-planning document is principdly a drought-
contingency plan. As such, the 50-year plan badcdly recognizes those entities and water-use
categories where, under drought-of-record conditions, future demands may exceed the current
ability to provide water supplies. These conditions may be the result of insufficient supplies, or

could be the lack of necessary infrastructure to treat and deliver water. Water supply and demand
volumes reported in the tables are based drictly on these drought-of-record and current
infrastructure conditions and, thus, should not be interpreted as expected volumes under average

dimatic conditions.
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The Far West Texas Regiond Water Plan conagts of the following:
Regiond overview describing relevant water issues
Current and projected population and water demand
Evauation of currently available water supplies
Determination of water needs based on a demand- supply comparison
Water management Strategies to meet water shortages
Water management recommendetions
The regional water plan presented in this document contains no regulatory mandates, but
rather is a set of recommendations based on understanding and compromise.  The plan assumes
50-year population and water-demand trends that likely will change over time. Therefore, the
completion and adoption of this plan is only the first generation of a regiona water management
planning process that must be revised on a continuing bass, SB 1 specifies that regiond plans
are to be revised and readopted a 5-year intervds. This plan anticipates more frequent, even
continual, review.
Living in an aid dimae has conditioned the citizens of this region to regard water
planning in a more serious manner than does much of the remainder of the date. Limited water-
supply options create chdlenges that will be met by a dedication to the development of

innovative solutions.
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EXECUTIVE SUMMARY

SENATE BILL 1 REGIONAL WATER PLANNING

The severe drought of 1996 throughout Texas increased State legidators awareness of the
importance of water planning. As a result of that drought (which in some localized areas became the
new drought-of-record) severd communities experienced dangeroudy low water supplies, and the
agricultural industry suffered mgor economic losses.  Legidators became keenly aware that the date
was unprepared for severe drought conditions. With the population of Texas projected to double in the
next 50 years and the posshility of insufficient water supplies to meet the growing demand, State
legidators took a bold move during the 75" Regular Legidative Sesson by enacting Senate Bill 1
(SB1). This landmark water bill emphasized water issues and responsble water planning by enacting
severd new provisonsto the existing Texas Water Code.

The Texas Water Development Board (TWDB), in coordination with the Texas Naturd
Resource Conservation Commisson (TNRCC) and the Texas Parks and Wildlife Department (TPWD),
was charged with providing oversght in the devdopment of regiond water plans developed through
loca involvement, and the compilation of these plans into a cohesve datewide waer plan.  In
establishing the boundaries of the 16 regions, the TWDB attempted to: (1) bresk as few links between
demand centers and thelr existing sources of water supply as possble, (2) divide as few counties as
possble, (3) divide as few water-supply didricts as possble, and (4) divide as few regiond ground-
water aquifers as possible.

Each of the 16 designated regions is to engage in a “bottom up” local gpproach to developing a
50-year, drought-contingency, water-supply management plan based on consensus.  The plan provides
an evdudion of current and future water demands for al water-use categories, and evauates water
supplies avalable during drought-of-record conditions to meet those demands. Where future water
demands exceed avalable supplies, dternative strategies are consdered to meet potential water
shortages. Each unique regiona plan is required to be developed from a common task outline and must:

recognize existing ate laws and regulaions
recognize exigting water rights and contracts

consder existing plans



Far West Texas
Regional Water Plan

consder water-supply needsfor dl water-use categories
come to agreement with adjacent regions on water use and water management across
regiona boundaries.

The TWDB agppointed an initia coordinating body or regiond water planning group (RWPG) for
each region based upon names submitted by the public for consderation. The RWPG then expanded its
membership based on the their knowledge of additiond persons who could appropriately represent a
water user group. Senate Bill 1 provisons mandate that one or more representatives of the following
water user groups be seated on each RWPG: agriculture, counties, dectric generaing Utilities,
environment, indudtries, municipdities, river authorities, public, smal busness, water didricts and
water utilities The Far West Texas RWPG members themsdves are unpaid and voluntarily devote
consderable amounts of their time to the planning process.

RWPGs do not have legd sanding as a governmentd agency or entity — i.e, they do not have
regulatory aithority of any kind. However, the regiona water plans developed by the RWPGs and their
consultants exert congderable influence on water planning and future water-reated infrastructure
through two requirementsin SB 1

Water management drategies not contained in the regiond water plan will not receive
date funding through TWDB
Water management drategies requiring surface water permits or  amendments  from
TNRCC will not receive such permits unless the drategies are condgent with the
approved regiona water plan

In addition to the above, localy developed plans based on more detailed locd information and
public input appear in the regionad water plan to a degree unprecedented in previous statewide water
plans prepared by TWDB, TNRCC and TPWD.

The Fr West Texas RWPG (FWTRWPG) adopted bylaws and submitted a scope of work and
associated budget to the TWDB. With SB1 funds administered through TWDB, the FNTRWPG hired
consultants to prepare the regiona plan. Work required to complete the plan followed wel-defined
guiddines intended to meet the mandated language of SB1 and to edablish a degree of format
uniformity between dl 16 regiond plans. The FWTRWPG operates its adminidrative function through
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the Rio Grande Council of Governments (RGCOG). All meetings of the FWTRWPG are governed by
the requirements of the Open Mestings Act.

It is important to understand that this water-planning document is principaly a drought-
contingency plan. As such, the 50-year plan basicaly recognizes those entities and water-use categories
where, under Drought-of-Record conditions, future demands may exceed the current ability to provide
water supplies. These conditions may be the result of insufficient supplies, or could be the lack of
necessary infrastructure to treat and deliver water. Water supply and demand volumes reported in the
tables are based drictly on these drought-of-record and current infrastructure conditions and, thus,
should not be interpreted as expected volumes under average climatic conditions.

The regionad water plan presented in this document contains no regulatory mandates, but rather
is a st of recommendations based on understanding and compromise. The plan assumes 50-year
population and water-demand trends that likdy will change over time. Therefore, the completion and
adoption of this plan is only the first generation of a regiona water management planning process that
must be revised on a continuing basis, SB 1 specifies that regiond plans are to be revised and readopted
a 5-year intervals. This plan anticipates more frequent, even continud, review.

One reason identified by the FWTWPG mandating congant review and revison of the plan is
the lack of data regarding the water resources of the Far West Texas Water Planning Area. Another 5
the uncertainty of many varidbles in the water planning process, incuding adminidrative and legidaive
changes to applicable water laws and regulations. The FWTRWPG decided it was therefore imperative
to fix a point in time which would define the lav and regulations applicable to the Far West Texas
regiond water plan. For this planning cycle, the FWTRWPG determined that the interpretation and
implementation of al drategies in the regiond water plan would be subject to the laws and regulaions
in effect at the time of the adoption of the regional water plan, which occurred on December 18, 2000.
If, however, the gpplicable laws and regulations are modified during the next planning cycle in a manner
which ggnificantly affects the underlying assumptions upon which an exising drategy is based, then the
affected strategy will be revisited by the FWTRWPG and, if advisable, modified and re-adopted.
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Living in an arid dimate has conditioned the citizens of this region to regard water planning in a
more serious manner than does much of the remainder of the state. Limited water-supply options create
chdlenges that will be met by a dedication to the development of innovative solutions.

FAR WEST TEXASREGIONAL WATER PLANNING GROUP

The Far West Texas Region is made up of Brewster, Culberson, El Paso, Hudspeth, Jeff Davis,
Presdio and Terrdl Counties. These counties clam some of the most impressive geography and scenic
beauty in Texas. This region is home to the Guaddupe Mountains Nationd Pak, Big Bend Nationd
Park, the contiguous Big Bend Ranch State Park and the Davis Mountains State Park. El Paso, the
largest city in the region, is dso the ndion's largest city on the U.S-Mexico border. Ciudad Juarez,
with a populaion of 1.5 million, is located across the Rio Grande from El Paso, and shares the same
water sources with El Paso.

In contrast to El Paso County, the other sx counties in the planning region are sparsdy
populated; therefore, the primary chalenge facing the Far West Texas Regiond Planning Group was the
badancing of urban and rurd interests in the water plan. Throughout the process, the planning group
members worked to achieve consensus on water management strategies that would address the water
deficits in the urban area without adversdly impacting the rurd way of life. To achieve this purpose and
assure equa representation, the Regiond Planning Group members were divided into rurd and urban
tracts (see Chapter 7, Section 7.3).

All seven counties that comprise the planning region lie soldy within the Rio Grande River
Basn. The Rio Grande not only forms the border between the two countries but is dso a vita water-
supply source for communities, indudries, fams and ranches aong the river. Water supply in the
segment of the Rio Grande above Ft. Quitman is controlled primarily by the operaions of the Rio
Grande Project, which was developed to supply agriculturd water in southern New Mexico and West
Texas. Bdow Ft. Quitman, the office of the Rio Grande Watermaster controls water supplied to the
Texas dde of the Rio Grande. Other than along the Rio Grande corridor, the region is dependent on

ground-water resources derived from severa aguifer systems.
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POPULATION PROJECTIONS

The edimated population of the sevenrcounty Far West Texas region for the year 2000 is
800,857. Of this amount, 96 percent reside in El Paso County. The population of the seven counties is
expected to amost double by the year 2050 to a population of 1,587,097. The largest increases, with
respect to population and percent gain, are expected to occur in El Paso County, where the population is
projected to increase to 1,536,423 by 2050 - or by 99 percent over the 2000 census estimate. Most of
this population growth will occur in the City of El Paso where the number of residents is expected to rise
t0 1,234,889 by 2050. This represents a 95- percent increase over the 2000 city census estimate.

The population of the six rurd counties is expected to increase by 67 percent from the 2000
census estimate of 30,324 to 50,674 by 2050. The largest increases, with respect to population and
percent gain, are expected to occur in Brewster and Presdio Counties. The population of Brewster
County is expected to grow from 10,330 in 2000 to 18,059 in 2050, an increase of 75 percent. The
population of Presidio County is projected to increase by 119 percent from the 2000 estimate of 9,229 to
20,211 in 2050.

POPULATION 2000 AND 2050
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WATER DEMAND PROJECTIONS

The edtimated tota water use in the region for the year 2000 is 509,426 acre-feet, and is expected
to increase by 15 percent to 585,742 acre-feet by the year 2050.  Sixty-six percent of the current use
(336,221 acrefft) is attributable to usage in El Paso County. Municipal water use in the year 2000
represents gpproximately 27 percent of the tota water use in the region; approximately 95 percent of this
municipd water demand is concentrated in El Paso County. Region wide, municipd water demand is
expected to increase by 83 percent to 252,270 acre-feet by the year 2050. Although per capita water use
is expected to decline dightly over time, municipd water demand soldy for the City of El Paso is
expected to increase from 101,928 acre-feet in 2000 to 199,097 acre-feet in 2050. Municipd water
demands are aso expected to increase in Brewster and Presidio Counties over the next 50 years by 43
percent (1,171 acre-feet) and 62 percent (1,250 acre-feet) respectively. Municipd water needs in the
remaining counties are expected to increase dightly.

Sources of nonmunicipa water demand are identified as (1) irrigation, (2) manufacturing and
indugtrid, (3) dectric power cooling, (4) livestock, and (5) mining.  Within the five categories,
irrigation, which accounts for the largest source of water demand (67 percent), is projected to decrease
from a high of 342,848 acre-feet in 2000 to 298,848 acre-feet by 2050. This represents a 13-percent
reduction in demand over the 50-year planning period.

Mog irrigation demand is associated with farms in El Paso and Hudspeth Counties. Irrigation
demand in El Paso County is projected to decrease from the year-2000 estimate of 179,842 acre-feet to
152,014 acre-feet by 2050. Irrigation demand over the same period in Hudspeth County is expected to
drop from 124,521 acre-feet to 112,136 acre-feet. lrrigation demand in other counties is not expected to
change as dgnificantly as demand in El Paso and Hudspeth Counties.  Although demand from other
nonmunicipa sources is expected to increase, the overdl trend for the region will be a decrease in

nonmunicipal water consumption because of the substantid reduction in irrigation demand.
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TOTAL WATER DEMAND BY COUNTY 2000 AND 2050
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WATER SUPPLY RESOURCES
Water resources avalable to meet supply needs in the sevencounty Far West Texas Region
during Drought-of-Record conditions include both surface-water and ground-water sources. The Rio
Grande, Pecos River, and Phantom Creek are identified as surface-water sources, while nine specific
ground-water sources, or aquifers, are described. Edimates of quantities avalable during Drought-of-
Record conditions only are based on the following assumptions:
The Rio Grande water supply is divided a Ft. Quitman into an Upper Rio Grande section
and aLower Rio Grande section.
The supply avalable in the Upper Rio Grande section is based on the lowest diversons
according to U.S. Bureau of Reclamation (USBR) records.
The supply available in the Lower Rio Grande section is based on the lowest gauged flow
below the confluence of the Rio Conchos and the Rio Grande.
Little return flow to the Rio Grande is expected during periods when there are no
diversons from theriver.
Reuse of river water is cdculated for the City of El Paso only during the period when
supplies are available.
Pecos River water is based on the absence of flow at the Langtry gauging station during a
Drought-of-Record.
No water is conddered to be avalable in stock tanks and smdl lakes during Drought-of-
Record conditions.
The flow of waer in Phantom Creek (Jeff Davis County) is affected by Drought-of-
Record conditions.
The avalability of ground water is based on the percentage of recoverable water in
gorage in each aguifer and little or no recharge.

SURFACE WATER RESOURCES
Waters of the Rio Grande originate in the San Luis Vdley, the principd drainage basin of the
San Juan Mountains in southwestern Colorado, and in the mountain ranges of northern New Mexico.

The river flows southward through New Mexico, and then forms the internationad boundary between the
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Mexican States of Chihuahua, Coahuila, Nuevo Leon, Tamaulipas, and the State of Texas. The water
supply avalable from the Upper Rio Grande is primarily affected by climatic conditions in southern
Colorado and northern New Mexico. Although dams have been built on the River in New Mexico to
provide a degree of control, floods and droughts gtill take their tall in the region.

The Elephant Butte Dam and Reservoir in New Mexico is goproximately 125 miles north of El
Paso and can store over two million acre-feet of water. Water in the reservoir is stored to meet irrigation
demands in the Rincon, Mesilla, El Paso, and Juarez valeys and is dso released in a pattern for power
generation. Above El Paso, flow in the river is largdy controlled by releases from Cabdlo Reservoir
located below Elephant Butte; while downstream from El Paso to Fort Quitman, flow conggs of a blend
of raw river waer, treated municipd wastewater from El Paso, untrested municipd wastewater from
Juarez and irrigation return flow. Below the El Paso-Hudspeth County Line, flow conssts mosly of
return flow and occasond floodwater and runoff from adjacent areas. Channe losses are Sgnificant
enough that the Rio Grande is often dry from below Fort Quitman to the confluence with the Mexican
river, the Rio Conchos, upstream of Presdio. The River becomes a permanent stream again at the point
where the Mexican river, the Rio Conchos, enters upstream of Presdio. From Presdio downstream
through the Big Bend region, the Rio Grande generdly contains sufficient water flow to support
recregtiond use a dmogt any time of the year. There are no dgnificant tributaries, other than the Rio
Conchos, in the 350 miles between Elephant Butte Reservoir and Presdio. It should be noted that,
based on higtoricd data, it may take up to 30 years for Rio Grande Project water storage levels to
recover from a severe drought or drought-of-record.

The Rio Grande Compact governs the obligations of the states of Colorado and New Mexico for
eventual ddivery of water to the Rio Grande Project a Elephant Butte Reservoir. Ddiveries of Rio
Grande Project waters are based upon irrigation requirements authorized for the Project and are agreed
upon by the Elephant Butte Irrigation Didrict (EBID), the El Paso County Water Improvement Didtrict
No. 1 (EPCWID #1), and the United States Bureau of Reclamation (USBR). The annud dlotment of
Rio Grande Project water downstream of the Cabalo Reservoir is determined by the USBR based on the
amount of usable water in Storage.

The Rio Grande Project is primarily an irrigation storage and flood control federd reclamation
project administered by the USBR. The Internationd Boundary and Water Commisson (IBWC) dso
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adminigers flow in the Rio Grande. Elephant Butte and Cabdlo Reservoirs in New Mexico and the
diverson dams a the headings of the main cands make up the Project’'s primary facilities. The Project
delivers water to the EBID and the EPCWID #1. The EBID encompasses dl the project lands in New
Mexico south of the Cabdlo Reservoir, while the EPCWID #1 encompasses the project lands in El Paso
County, Texas. The Didricts deliver water to famlands in New Mexico and Texas. Since 1941,
EPCWID#1 has delivered water to the City of El Paso for municipa and indusgtrid (M&I) use through
contracts among the Didtrict, the City and the USBR. The City of El Paso dso owns famland with its
asociated water rights, which it uses for municipa purposes. The Project dso ddivers water to Mexico
in accordance with the Treaty of 1906. In 1979 and 1980, the two Didtricts took over the operation and
maintenance responsbilities of mogt of the respective irrigation works within the boundaries of each
entity.

Under drought conditions, flows in the Rio Grande are sgnificantly reduced and are dlotted by
the USBR in accordance with a prearranged schedule.  The lowest total release from Cabalo Dam was
206,081 acre-ft in 1964. The lowest diverson by EPCWID#1 is estimated to be 72,746 acre-ft in 1964.
Low releases and diversons sgnificantly affect downstream water users who are highly dependent on a
seady source of river water. In addition, such low diversons would result in a decrease in the water
qudity to the extent that the water it would be unsuitable for M&I or agricultural use. Under these
conditions, ground water becomes the mgjor source of supply.

The Rio Grande water supply is divided a Ft. Quitman into an Upper Rio Grande section and a
Lower Rio Grande section. In the Upper Rio Grande section, river flow in the generd range of the
drought-of-record results in minima flows and poorer qudity. How of this volume is not sufficent to
meset the needs of water users in the El Paso and Hudspeth Counties area. Under these conditions, supply
avalability is consdered to be "zero'. The amount of water available to the Lower Rio Grande section
below Ft. Quitman is determined by the lowest gauged amount below the confluence of the Rio Conchos
and the Rio Grande. Gauging records show that the lowest yearly flow has been 35,438 acre-ft.

The Pecos River, atributary of the Rio Grande, flows southward through New Mexico and
Texas, and dischargesinto the channe of the Rio Grande near Langtry, Texas, in Vd Verde County.

The Pecos River forms the easternmost border of Far West Texas dong the northeast corner of Terrell
County. Flows of the Pecos River are controlled by releases from the Red Bluff Reservoir. Storagein

10
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the reservoir is affected by the delivery of water from New Mexico. The USGS river gauge a Girvin
(Pecos County) shows that the average daily discharge at Girvin varies between 4 to 15 cubic ft per
second (cfs). Gauging records from the lower segment of the Pecos River indicate virtualy no flow
during mgor drought conditions.

Phantom Creek originates from the water discharging a Phantom Spring in Jeff Davis County.
The creek flows northeastward into Reeves County, where it gains additiond flow from San Solomon,
Giffin, Saragosa, East Sandia and West Sandia Springs.  Phantom Creek is an important source of water
for irrigation in southern Reeves County. Gauging records indicate that average annua discharge from
Phantom Spring has decreased from gpproximately 13,000 to 15,000 acre-ft in the early 1930's to
approximately 1,500 acre-ft inthe 1990's.

GROUND WATER RESOURCES

Ground water is a mgor source of water for most of the Far West Texas Region. Aquifers are
replenished by recharge that includes precipitation, infiltration of water from perennid or ephemerd
dreams, inflow of ground water from aess adjacent to an aquifer, and irrigation return flow.
Precipitation recharge to the aguifers in Far West Texas is limited by the subgtantidly high rate of
evgpordion. The principd aguifers within the region are summarily described below.

The Hueco Bolson aquifer, located in El Paso and Hudspeth Counties, extends from east of the
Franklin Mountains in New Mexico toward the east-southeast into Hudspeth County, where it is
bounded in El Paso County by the Hueco Mountains and in Hudspeth County by the Diablo Plateau and
the Quitman Mountains. The aquifer then continues south a short distance into Mexico. The Hueco
Bolson aguifer is the sole source of municipa supply for Ciudad Juarez, Chihuahua, and provides
goproximatdy haf of the municipad supply for the City of El Paso. Lage-scde ground-water
withdrawas, especidly from municipd wdl fidds in areas of El Paso and Ciudad Juarez, have caused
mgor declines in the water table These declines have sgnificantly changed the direction of flow, the
rate of flow, and the chemicad qudity of ground water in the aguifer. Declining water levels have dso
caused aminor amount of land subsidence.

The Rio Grande Alluvium aquifer condsts of Quaternary floodplain sediments lad down by

the Rio Grande as the river incised the surface of the Hueco Bolson. The floodplain forms a narrow

11
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vadley within the topogrephicaly lowest part of the Hueco Bolson and extends nearly 90 miles from El
Paso to Fort Quitman, where the valey is congricted between the Serra de la Cienguilla of Chihuahua
and the Quitman Mountains of Hudspeth County. The aguifer is hydrogeologicdly integrated with the
sediments of the Hueco Bolson. It is a source of irrigation water for farms in El Paso and Hudspeth
Counties.

The Mesilla Bolson aquifer lies in the Upper Rio Grande Valey west of the Franklin Mountains
and extends to the north into New Mexico. The aquifer is primarily used for agriculturd purposes and
public supply in New Mexico. In Texas the agriculturd use of this aquifer is much less than in New
Mexico. The City of El Paso’s Canutillo well field is located in the Mesilla Bolson.

The Edwards-Trinity (Plateau) aquifer underlies the Edwards Plateau east of the Pecos River
and the Stockton Plateau west of the Pecos River. It provides water to al or parts of 38 Texas counties.
The aguifer extends from the Hill Country of Centra Texas to the Trans-Pecos region of West Texas,
where it is a source of water in Culberson, Jeff Davis, Brewster and Terrel Counties. There is reldively
littte pumpage from the aquifer over most of its extent. Consequently, water levels have remaned
congtant or have fluctuated in response to seasond precipitation.  The City of Sanderson in Terrdll
County isthe only municipdity in the region that pumps water from this aquifer.

The Bone Spring-Victorio Peak aquifer is located adong the eastern edge of the Diablo Plateau
west of the Guadaupe Mountains in northeast Hudspeth County. It extends northward into the Crow
Hats area of New Mexico. The Bone Spring and Victorio Pesk Formations are composed of nearly
2,000 ft of limestone beds. Water occurs in joints, fractures and solution cavities. Permesbility of the
limestones is highly variable, and wel yidds differ widdy from about 150 gdlons per minute (ga/min)
to more than 2,000 ga/min.

The aguifer is used primarily as a source of irrigation water. Ddl City is the only municipdity
that relies on the aquifer as a source of public supply. Although the water table has declined since pre-
irrigation development, water levels have remained relatively constant since the late 1970s.

The Capitan Reef aquifer conads of arcuate drips of limestone (10 to 14 miles wide) that
formed dong the shef edge of the Centrd Basn Patform during the late Permian Period. The
formation is exposed in the Guaddupe, Apache and Glass Mountains. The reef continues northward
into New Mexico, where the aguifer is a source of abundant fresh water for the City of Carlsbad. Within
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the planning regon, the aguifer underlies sections of Culberson County and a smdl area of northern
Brewster County.

Mog of the ground water pumped from the aguifer in Texas is withdrawn from wels in Ward
and Winkler Counties and used for oil reservoir water-flooding qerations. A smal amount of water is
used for irrigetion of sdt-tolerant cropsin Pecos and Culberson Counties.

The Igneous aquifer occurs in three areas within Brewster, Presdio and Jeff Davis Counties.
Ground water is stored in the fissures and fractures of tuffs and related intrusve and extrusve rocks.
The rocks reach an average thickness of 900 ft to 1,000 ft. The Cities of Alpine, Fort Davis and Mafa
rely on the aguifer as a source of municipa supply.

Weél yidds are moderate to large in the Marfa area and are amdl to moderate in the Alpine and
Fort Davis areas. Water qudity is generdly consdered to be good for municipa and domestic uses.
Elevated levels of silica and fluoride have been found in some wdls.

The Marathon aquifer is located entirdy within north-central Brewster County. Ground water
is used primarily as a municipa water supply by the City of Marathon, and for domestic and livestock
purposes. Ground water occurs in numerous crevices, joints and cavities at depths ranging from 350 ft
to about 900 ft, and well yidds range from 10 gd/min to more than 300 gd/min. Many of the shalow
wells in the region actualy produce water from dluvid deposts that overlie rocks of the Marathon
aquifer. Ground water is typicdly of good qudity but hard. Tota dissolved solids (TDS) range from
500 milligrams per liter (mg/l) to 1,000 mg/l.

The Rustler Formation is exposed in eastern Culberson County. The formation plunges
easward into the subsurface of the Delaware Basin. The aquifer is principdly located beneath Loving,
Pecos, Reeves, and Ward Counties, where it yields water for irrigation, livestock and water-flooding
operations in oil-producing aess. Water occurs in highly permesble solution zones in dolomite,
limegtone and gypsum beds of the Rustler Formation. Large concentrations of dissolved solids render
the water unsuitable for human consumption.

Severd deep West Texas Bolsons, or basns filled with sediments of both igneous and
sedimentary origin of Quaernary age underlie Far West Texas. The basins contain sgnificant quantities
of ground water in the boson deposits and potentidly in underlying fractured volcanic rocks. These
bolsons are referred to as Red Light Draw, Eagle Hat, Green River Vdley, Presdio-Redford, and the
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Sdt Basn. The Sdt Basin is subdivided into the Wild Horse, Michigan, Lobo, and Ryan Has. The
upper pat of the Sdt Basn extending north of Wild Horse Fat contains ground water with tota
dissolved solids well in excess of 3,000 mg/l. The bolson aquifers provide variable amounts of water for
irrigation and municipal water supplies in parts of Culberson, Hudspeth, Jeff Davis and Presdio
Counties. The communities of Presdio, Sera Blanca, Vdentine and Van Horn rely on the bolson

aquifers for municipa water supplies.

IDENTIFIED WATER SHORTAGES

As daed previoudy, the objective of this plan is to identify municipdities and weater-use
categories that may, in times of severe drought, be unable to meet expected water-supply needs based on
today’s ability to capture, trest, and distribute the supply. Recommended dternatives, or drategies, to
meet anticipated drought-induced shortages are presented for consideration. It should be acknowledged
that the Far West Texas RWPG has no authority to mandate that any recommended drategies be
implemented, and that it is the individua entity’s initiative to act on needed changes. The table below
ligs the cities and water-use categories by county that were determined to have potentid future
shortages during drought-of-record conditions based on no new infrastructure development.

WATER SUPPLY SHORTAGESDURING
DROUGHT-OF-RECORD CONDITIONS (Acre-Feet)

Water User Name S2000 S2010 S2020 S2030 S2040 S2050
BREWSTER COUNTY

COUNTY-OTHER -507 -639 -668 =147 -793 -741
EL PASO COUNTY

ANTHONY -885 -1,028 -1,136 -1,255
CANUTILLO -441 -465 -514
CLINT -492 -547 -608

EL PASO -162,505 -179,873 -199,097
FABENS -1,137 -1,227 -1,349
FORT BLISS -760 -292 -5,689 -5,674 -5,642
HOMESTEAD -865 -893 -942
SAN ELIZARIO -1475 -1571 -1,653
SOCORRO -1,535 -1,664 -1,800
VINTON -100 -106 -111 -115
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WESTWAY -338 -340 -351
COUNTY-OTHER -23,343 -25,931 -27,549
MANUFACTURING -17,904 -19,142 -20,332
STEAM ELECTRIC POWER -6,000 -6,000 -6,000
MINING -28 -10
IRRIGATION -127,386 -101,457 -85417 -156,920 -151,289 -148,761
LIVESTOCK -78 -78 -78 -78 -78 -78
HUDSPETH COUNTY
COUNTY-OTHER ** 41 A 33 32 A 35
IRRIGATION (River Farms Only) -46,988 -45,878 -44,791 -43,726 -42,683 -41,662
JEFF DAVIS COUNTY
COUNTY-OTHER -73 -74 -72 -69 -64 -65
LIVESTOCK -24 -24 -24 -24 -24 -24
PRESIDIO COUNTY
COUNTY-OTHER -132 -170 -216 -275 -284 -286
TERRELL COUNTY
COUNTY-OTHER -21 -23 -18 -14 -12 -11
** Although Hudspeth " County Other" does not indicate a supply deficit, current supply problems of

not meeting State Drinking Water Standards will result in immediate shortages unless strategies

are implemented.

MUNICIPAL WATER SUPPLY SHORTAGES

Potentid municipa shortages are expected for a number of communities in El Paso County that
rely on supplies from the Rio Grande. Under drought-of-record conditions, flows in the Rio Grande are
gonificantly redricted and, therefore, no supply is expected. The City of El Paso and those
communities and industries supplied by the City of El Paso depend on ground-water supplies when river
water is unavailable. Due to the limited supply of remaining usable-qudity ground weter, the City of El
Paso and its service area would likely face supply shortages by the year 2030 under Drought-of-Record
conditions. The City is consdering the following strategies to meet potentia shortages.

CITY OF EL PASO WATER SUPPLY STRATEGIES

Wae demand within the City is dmogt entirdy supplied by El Paso Water Utilities (EPWU).
EPWU dso has a regiond role as the Senate Bill 450 (1995, 74" Legidative Sesson) designated
regiond planner for meeting municipa and industrid (M&1) water demands and as a wholesde supplier
to many surrounding water digtricts.

In addition to this regiona role in support of El Paso County, EPWU is dso engaged in planning
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initiatives with southern New Mexico through the New Mexico — Texas Water Commission and with the
Junta Municipd de Agua Y Sanamiento (JMAS) in Ciudad Juarez through a Memorandum of
Agreement to coordinate surface water resource planning. The New Mexico-Texas planning is pat of a
regiond effort to switch to sustainable surface water as further discussed in the El Paso drategies.  The
joint planning with Juarez will consder concepts such as tregting some of the 60,000 acre-feet per year
of Rio Grande surface water delivered to Mexico under treaty obligations. The water could be treated at
El Paso water trestment plants for ddlivery to points of high municipa demand in Juarez.

EPWU intends to reserve, to the extent reasonably feasible, the fresh portions of the Hueco and
Meslla Bolsons for use as drought contingency. Surface water usage will over time provide most of the
Utility's supply. Supplemental sources of supply are expected to be developed to make up shortfalls in
surface supply.  Shortfals may occur as a result of difficulty in converting the right to use waer from
the Rio Grande Project. The ability to convert additiona Rio Grande water from agriculturd use to
municipal use is currently being negotisted.  Other drategic sources of supply include importing
groundwater from outsde El Paso County and desdinating brackish water in El Paso County. Whether
importing and desdinating will be vidble draegies depends on the results of ongoing planning and
feasbility sudies

Strategies to maintain achievements in water conservation (demand sde conservation) and to
continue toward the god of per capita usage of 160 gdlons per day per person will continue. Active
programs to reduce usage through replacement and changes in plumbing fixtures and codes will be
advanced. Further reduction will be achieved by promoting the use of water saving appliances and
replacing eveporative coolers with refrigerated ar conditioners. Demand reduction will dso be
achieved by developing water-efficient landscaping codes and promotions.  Growth Management will be
used to the degree possible to control demand. It is important to remember that, anong other things,
much of El Paso's growth is fuded by surplus births over desths. Programs will be developed to limit
demand by industry and other users and to promote low water use by resdentid development. Limiting
population growth is difficult. The cost of these programs varies consderably. Higoricdly, the
resdentid rates for city water in El Paso have been low. El Paso has begun to increase its water rates

and will continue to do so to encourage further conservation and to finance its water supply cepita
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projects. Whether controls would be a viable strategy for water-demand reduction will be addressed in
the next planning cycle.

Reclamdion drategies are being implemented. Replacing large-scade use of potable water with
reclamed wastewater for indudrid, commercid, and landscape watering will continue to provide
gpproximately 10 percent of the water needed throughout the region. Reclaimed water not put to M&I
use is commingled with irrigation flows and reused for agriculturd purposes. The high and variable cost
of infrastructure and the impracticdity of implementation in some Stuations limits the potentid for
expanding reclamed water use. M&I uses near the source (wastewater treatment/reclamation plant) are
more economica than those which require long reclaimed water line extensons.

Water consarved by improving the agricultura supply system (supply Side conservation) may be
converted to municipa usage if mutudly agreed to by the El Paso County Water Improvement Didrict
#1, Bureau of Reclamation and El Paso Water Utilities The lining of cands is the primary action for
this srategy. Based on the complexity of inditutiona converson of conserved water from agriculturd to
municipal use, and the high cost of the projects, in-depth cost planning has not been fully explored. The
cos of this activity is therefore undetermined dthough specific projects have been identified. The
American Cand Extenson and Lining Project is complete but the Bureau of Reclamation, United States
Geologicd Survey, the EPCWID#1 and EPWU are Hill andyzing the amount of savings that have been
achieved; until this is determined, the cost of the water cannot be caculated. This project and potentia
cand lining projects face ggnificat institutiond, legd and hydrologic issues, both to establish the
amount of water saved and to alow it's conversion to M&| uses.

Smilaly, surface water trestment involves the converson of Project rights to use water from
agriculture to municipal use through mechanisms such as the purchase of water-right lands and the
converson of rights to use water associated with such lands to municipd use, the leasing of samdl (two
acres or less) urbanized land tracts under exigting contracts, and the future execution of forbearance
contracts (partil and complete) with famers. These conversions are based on contractua agreements
among El Paso County Water Improvement Didrict #1, Bureau of Reclamation and El Paso Water
Utilities

Sizable brackish water depodts exist adjacent to the fresh water zone of the Hueco and Meslla
Bolsons.  These water sources are usable if the total dissolved solids content in the water can be treated
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to bdow 1,000 milligrams per liter (mg/l). Desdination of these waters is possble. Three very digtinct
issues keep this option from being a preferred source: 1) the quality of the water is not congtant; 2) the
desdination is energy intensve and expensve, and 3) the brine rgect (concentrated solution) is highly
regulated, incressing the expense and technical feashility to a point that makes any project very risky.
Therefore, desdination by treatment may only be able to provide a smdl portion of the projected
demand.

Blending (classfied as a desdination technique) can be utilized with either imported waters or
waters dedinated by trestment. Blending involves mixing brackish water with low TDS waters to
expand the supply. Any low TDS source can be mixed with local or regiond waters. This is the basis
for the blended amounts in the desdination and importeation categories in the tables of this report. The
cost of both dtrategies has been adjusted to account for the find product water amount after blending. If
ether drategy did not include blending the cost would be two hundred percent higher than stated.

Importation of ground water from outsde El Paso County is another possble strategy. Options
for ground-water transfers from water ranches owned by EPWU at Vdentine and Van Horn, Texas are
being consdered. Codst edtimates include a prdiminary assessment for congruction of a pipeine and
blending when the water reaches El Paso. Further detailled analysis is under way using a public/private
patnership including EPWU. This andyss will consder importing desdinated ground water from Déel
City and other potentia sources aswell asthe EPWU water ranches.

A dealed daement that incdudes basc information and a cost edtimae, following TWDB
guidance, is provided for each dtrategy. Within the current context of variability in the outcome of rights
to use water negotiations and the assumptions specified by Texas Water Development Board, esch
drategy is as complete as practicaly feasble at thistime.

The relative quantities of water from various source categories depend on results of feashility
dudies, negotiations and implementation and ae, therefore, hypotheticd. If these drategies are
implemented, as daed in this gpproximaion and given these cost condraints, El Paso Water Ultilities

will be adle to reserve the Hueco and Mesilla Bolsons for drought contingency.
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COUNTY OTHER WATER USE STRATEGIES

“County Other” water supply shortages appear in dl the counties of the region except for
Culberson.  The “County Other” category includes water use for rurd domegtic homes and smdl

communities with populaions less than 500. Although the supply/demand andyss indicates a water-
supply shortage for this category, the supply will be met in most cases by the drilling of additiond
private wells. In more densdy populated rura areas, consderation may be needed for supplied services
where gppropriate. Strategies most prominently considered for this category include:

Drilling additiond wells

Increased production from existing wells

Maintenance of digtribution system

Catchment and storage of rainfall

Use surface water supplies

Desdlinate brackish water

Purchase water from landowner

Water production management as imposed in counties by groundwater conservation

digricts

MANUFACTURING WATER USE STRATEGIES

The only shortage expected in the Manufacturing category occurs in El Paso County where most
of the water used by this category is purchased from EPWU. The potentid to meet future shortages will
likdy be dependent on the ability of manufacturing companies to purchase needed water from EPWU.
In turn, EPWU’s ability to provide the needed supplies is discussed above under “City of El Paso Water
Supply Strategies’.

ELECTRIC POWER GENERATION WATER USE STRATEGIES

The only steam €ectric generdtion occurs in El Paso County. The operation of the exigting
power generating plant relies on water purchased from El Paso Water Utilities. As discussed above,
EPWU’s ability to provide the needed supplies is discussed above under “City of El Paso Water Supply
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Strategies’.  The power generating industry also recognizes tha a certain amount of water savings may
be possible by modernizing the operating system.

IRRIGATION WATER USE STRATEGIES

Waer used for agriculturd irrigation in the region is dgnificantly greater than al other water-use
categories. The quantity and qudity of water needed for irrigation is dependent on the type of crop
grown and on soil characterigtics. Although a minima amount of agriculture can persst on limited water
supplies, most crops require dgnificantly larger water gpplications to reman profitable.  Irrigated farms
dong the Rio Grande corridor are dmost entiredly dependent on water supplies derived from the river.
When Rio Grande water is limited or not avalable, most farming temporarily ceases until water supplies
once again become available. Irrigated farms in other areas within the region are dependent on ground-
water supplies.  The avalability of these supplies depends on locdized pumping, water-bearing
formation characteristics and the cost of energy.

Under Drought-of Record conditions, the limited availability of water in the Upper Rio Grande
section will result in ggnificant irrigation water shortages in El Paso County and aong the river corridor
in Hudspeth County. Irrigated farming operations dependent on ground water in the Dell Vadley area of
Hudspeth County are not expected to be as severdy impacted by drought. Downriver from Presdio, Rio
Grande water should be avalable, if releases from Mexican rivers are maintained. Strategies being
consdered to meet theirrigation surface water shortages in El Paso and Hudspeth Counties include:

Drilling additiond wdlsin the Rio Grande Alluvium aquifer
Increasing production from existing wells
Water use savings through conservation and technology

Reservoir storage expansion

LIVESTOCK WATER USE STRATEGIES

Livestock shortages only appear in El Paso and Jeff Davis Counties. Drought-induced shortages
for livestock watering occur as surface water supplies diminishes and more demand is placed on ground-
water supplies.  Ranchers may chose to invest in additiond wells or expanded use of exiging wells
during these dry periods. A more criticd problem for ranchers during drought periods concerns the
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ability to maintan adequate forage even when adequate ground-water supplies are available.  Ranching

operations may resort to herd reductions during these pressing times.

MINING WATER USE STRATEGIES

Waer used in mining operations in the region is modly rdaed to the excavation of sand and
gavd. Percaved wae shortages in the mining industry in Bl Paso County is minima and will likely
be met with purchased water from EPWU.

WATER PLANNING CONCLUSIONS

The planning decisons and recommendations made in the regiond plan will have far-reaching
and long-lasing socid, economic, and political repercussons on each community involved in this
planning effort and on individuads throughout the region. Therefore, involvement of the public was
accepted initidly as a key factor in he success and acceptance of the plan. Open discussion and citizen
input was encouraged throughout the planning process and helped planners develop a plan that reflects
community values and concerns.  Some members of the public paticipated amost as non-voting
members.  To insure public involvement, notice of al regiond planning group and track meetings was
posted in advance and dl meetings were held in publicly accessble locations. Specid public meetings
were held to convey information on project progress and to gather input on the development of the plan.
Prior to submittd of the initidly prepared plan to the TWDB, a copy of the regiond water plan was
provided for ingpection in the county clerk’s office and in & least one library in each county. Following
public ingpection of the initidly prepared plan, a public meeting was conducted to present results of the
planning process and geather public input and comments. To provide a common public access point, an
internet web gSte  (http://24.28.171.253/rio/fwtwpgsplash.ntm) was desgned and implemented that
contains timey information that incdludes names of planing group members, bylavs, mesdting

schedules, agendas, minutes, and important documents.
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1.1 INTRODUCTION

Far West Texas encompasses the most arid region of the State of Texas.
Resdents of this expansve desert environment recognize tha water is a scarce and
vauable resource that must be developed and managed with grest care to ensure the long-
term viability of the seven counties that make up Far West Texas. The region’s economic
hedth and quality of life concerns, such as the environment and recrestion, are dependent
on a sudstainable water supply thet is equitably managed. Chapter 1 presents a broad
overview of the region and of many of the key issues that must be addressed as part of
any attempt to develop a comprehensive water management plan that is acceptable to al
who reside there.  This chapter provides background information on (1) population, (2)
the regiond economy, (3) totd water use and the amount of water used by different
sectors of the economy, (4) climae and precipitation, (5) geology and hydrogeology, (6)
sources of surface water, (7) sendtive environmental concerns, (8) water management
plans and drought contingency plans developed by cities and irrigation digtricts, and (9)
trans-boundary water issues between Far West Texas and the Mexican State of
Chihuahua

1.1.1 Definitions

The following definitions are included in Chapter 1 to provide the reader with a
reference source for selected technical terms found in this report. In this report, the term
“ground water” is used as a noun to refer to al subsurface water. The hyphenated form
“ground-water” is used as an adjective.

Acre-Foot - The volume of water required to cover one acre to a depth of one
foot; 325,851 gdlons.

Alluvial - Pertaining to or composed of sediment deposited by running weter,

auch as a stream.
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Aquifer - One or more formations that contain sufficient saturated permesble
materiad to conduct ground water and to yied economicaly sgnificant quantities of
water to wdls and srings.  Refer to definitions of “formation,” “hydrodtratigraphy” and
“dratigraphy.”

Arcuate - A term used to describe physiographic features that are bent or curved.

Arid - A term used to describe a cdlimate characterized by dryness, varioudy
defined as ranfdl insufficient for plant life or for crops without irrigation; less than 10
inches of annud rainfdl; or a higher evaporation rate than a precipitation rate. Compare
with “semiarid.”

Bolson/Basin - A term used, especidly in the southwestern U.S,, to describe flat,
saucer-sheped, dluvium-floored basins that are surrounded by mountains and in which
drainage is internd. Bolson aguifer or basn aguifer implies the water-saturated portion
of the sediments filling the bolson or basin.

Convective - A term that describes the process of “convection” - the verticd
movement of air caused by atmospheric heating and cooling processes.

Demand - The total volume of water required to meet the needs of a water-use
category.

Drought - A period of a@normdly dry weather of sufficient length to cause
serious hydrologic imbaance asindicated by crop damage, water-supply shortage, etc.

Drought-of-record - A drought period with the grestest hydrologic/agricultura/
public water-supply impact recorded in aregion.

Ephemeral - Describes a stream or reach of a stream that flows briefly only in
direct response to precipitation in the immediate locdity and whose channd is a dl times
above the water table.

Evaporation - The process by which water passes from the liquid date to the
vapor state.

Evapotranspiration - The loss of water from a land area trough transpiration by
plants and evaporation from the soil.
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Forbearance Contract - A contract in which a landowner agrees to forego
delivery of Rio Grande Project Water.

Formation - The basc dratigrgphic unit in the classfication of rocks, consging
of a body of rock generdly characterized by some degree of compositiona homogeneity,
by a prevalingly but not necessarily tabular shgpe over its ared extent, and by
mappability at Eath's surface or tracedbility in the subsurface; a convenient unit, of
consgderable thickness and extent, used in mapping, describing, or interpreting the
geology of a region, and the only formd unit that is used for completey dividing the
geologic column in aregion.

Holophytic - An adjective describing vegetation that derives its nourishment
entirdy from its own organs.

Hydraulic inter connection - The degree to which ground water is able to move
between different water-bearing rocks or between basins,

Hydrogeology (hydrology) - The branch of the science of geology that dedswith
subsurface waters and related geologic aspects of surface waters.

Hydrogtratigraphy - Theidentification of formations that have consderable
laterd extent and that dso form a geologic framework for a reasonably digtinct
hydrogeologic system.

Irrigation Demand - The quantity of water needed on a fidd to economicaly
grow crops.

Perennial stream - A dream or reach of a dream tha flows continuoudy
throughout the year and whose upper surface generdly stands lower than the water table
in the region adjoining the stream.

Reuse - The process of recgpturing water following its initid use and making it
avalable for additiond uses. The process generdly requires a levd of trestment
appropriate for its next intended use.

Riparian - Pertaining to being dtuated on the bank of a body of water, especidly

of awatercourse such as ariver; Stuated on or abutting a stream bank.
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Semiarid - A dimatein which there is dightly more precipitation (10 to 20
inches) than in an aid dimae (less than 10 inches), and in which grasses ae the
characterigtic vegetation.

Storage - The volume of water contained within the pore space of an aguifer.
Recoverable dorage is the percentage of water in storage that can be economicaly
produced.

Stratigraphy - The branch of geology that deds with the definition and

description of mgor and minor formations avalable for study in outcrop or from the

subsurface, and with the interpretation of ther ggnificance in geologic hisory; the
geologic dudy of the form, arangement, geographic didribution, chronologica
successon, classfication, correlation, and relationships of rock strata

Topography - (1) the generd configuration of aland surface or any part of
Eath's surface, including its rdief and the pogtion of its naturd and man-made features.
(2 The naturd or physcd surface features of a region; the features reveded by the
contour lines of a map.

Transpiration - The process by which water absorbed by plants, usualy through
the roots, is evaporated into the atmosphere.

Tributary - A stream feeding, joining, or flowing into alarge stream or alake.

Water budget - (1) An accounting of the inflow to, outflow from, and storage in
a hydrologic unit such as a drainage basn, aguifer, soil zone, lake, or reservoir; (2) the
relationship between evaporation, precipitation, runoff, and the change in water storage.

Water-supply availability - The volume of water cgpable of being withdrawn or
diverted from specific sources of supply.

Xerophytic - An adjective describing vegetation adapted to dry conditions.

1.1.2 Far West Texas

The counties of the Far West Texas Region are among the largest in the date,
occupying 24,069 square miles (mi2), or 9 percent of the 266,807 mi? of the tota area
(Figure 1-1). Ranked by tota area, the counties that make up the region are Brewster
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(6,193 mi?), Hudspeth (4,572 mi?), Presidio (3,856 mi?), Culberson (3,813 mi?), Terrel
(2,358mi?), Jeff Davis (2,264 mi%), and El Paso (1,013 mi?).

1.1.3 Population and the Regional Economy

With the exception of El Paso County, the counties of Far West Texas are among
the leest populated of the state. The population dendty of the sx rurd counties is
approximately 1.3 persons per square mile.  Ninety-six percent (770,500) of the regon’'s
800,900 residents reside in El Paso County (Figure t2), where the population densty is
760 persons per square mile. Seventy-five percent (600,200) are of Mexican-American
ancestry, 21 percent (168,000) are European-American, 3 percent (24,000) are Africant
American, and 1 percent (8,300) belong to other ethnic groups.

The regiond economy is predominantly comprised of agriculture, agribusiness,
manufacturing, tourism, wholesde and retal trade, and government. Farming and
ranching have been maingays of the economy for more than 100 years in the sx rurd
counties.  In recent years, tourism and outdoor recregtion have become more sgnificant
components of the economies of the rurd counties. El Paso County, which is not
included with the group of rura counties in this study, has developed an economy that is
driven largdy by manufacturing, internationd trade, military training, wholessle and
retail trade, and educational services.

Per capita income in the seven counties, based on 1993 figures reported by the
Bureau of Economic Andyss, is bdow the stat€'s average of $19,145. Ranked in
descending order by per capita income, the counties are: (1) Terdl, $17,825; (2) Jeff
Davis, $15,505; (3) Brewster, $15,020; (4) El Paso, $12,790; (5) Culberson, $10,619; (6)
Presidio, $9,958; and (7) Hudspeth, $9,526.

1.1.4 Municipalities
1.1.4.1 Major Population Centers

El Paso, one of the fastest growing cities in Texas, is the largest city in the region,
with an edtimated population in the year 2000 of 632,199. This is equivdent to 82
percent of the tota population of El Paso County and to 79 percent of the region's
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population. The other 12 communities in El Paso County are expected to have 82,318
resdents by the year 2000, and the population of outlying areas of El Paso County is
projected to be 56,015. The projected year 2000 populations of cities in the six rurd
counties are as follows: Alpine, Brewster County (6,479); Van Horn, Culberson County
(3,296); Ddl City, Hudspeth County (728); Serra Blanca, Hudspeth County (610); Fort
Davis, Jeff Davis County (1,153); Marfa, Presdio County (2,612); Presdio, Presdio
County (5,157); Sanderson, Terrdl County (1,158). The tota population of the cities of
the six rura counties is expected to be 21,191 by the year 2000, or 70 percent of the total
population of the rurd counties. The population of the outlying aress is estimated to be
5307. The projected growth of population in Far West Texas is discussed in detail in
Chapter 2.

1.1.4.2 Water Supply and Quality Issues

The City of El Paso and the urban areas of El Paso County receive gpproximatey
hdf of ther water from the Rio Grande. The rest comes from wdlfidds in the Meslla
Bolson and Hueco Bolson aquifers. The City supplies water to other incorporated areas
and to businesses. Other entities in El Paso County not served by the City of El Paso rey
exdugvdy on ground-water resources. All of the cities and unincorporated aress of the
gx rurd counties depend entirdy on the ground-water resources of the other mgor and
minor aguifers of the region.

Water resources developed for municipa consumption are expected to meet
“primay” and “seconday” safe  drinking-water standards mandated by the U.S.
Environmental Protection Agency and the Texas Natural Resource Conservation
Commisson. “Primary standards’ are concerned with dissolved condtituents (e.g., heavy
metals and organic contaminants) that are known to have adverse effects on human
hedth. *“Secondary standards’ are concerned with factors that affect the aesthetic qudity
(eg., tase and odor) of drinking water. These include dissolved condtituents such as
chloride, sulfate and iron, aong with a variety of suspended components that may require
filtration.
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Within the region, water qudity varies widdy. In many aess of the rurd
counties, ground water is of sufficient qudity that only chloringion is required as a
means of treatment. In other areas, various methods of treatment are required to bring the
water into compliance with primary and secondary standards. For example, Ddl City
operates a desdination plant to reduce the concentration of tota dissolved solids (TDS)
in ground water produced from the Bone Spring-Victorio Pesk aquifer. The City of El
Paso blends fresh water with margindly eevated TDS water. The City of El Paso dso

operates atertiary treatment plant to condition wastewater for reuse.

1.1.5. Manufacturing and Other Industries
1.1.5.1 Major Manufacturersand Industries

Manufacturing and indudtrid companies represent a significant component of the
economy of Far West Texas. Most of these businesses, however, are located in El Paso
County. The degree to which these businesses are concentrated in El Paso County is
shown by the fact that dl but 7 acre-feet d the 14,793 acre-feet projected to be used in
the region by the manufacturing and industrial sector in the year 2000 is expected to be
used in El Paso County. (An acrefoot is equa to 325851 gdlons of water.)
Manufactured products include clothing, electronics, auto equipment, plagtics, refined
hydrocarbons, minerd products, and agriculturd products. (Ddlas Morning News, Texas
Almanac, 1998-1999).

1.1.5.2 Water Supply and Quality Issues

A large pat of the manufacturing and indusirid sector purcheses water from the
City of El Paso, or is sdf-supplied by water wells. In some cases, companies use trested
wastewater provided by the City of El Paso. Chemica quadity standards for water used
for indudrid purposes vary gregly with the type of industry utilizing the waer. The
primary concern with many indudtries is that the water not have condituents that are
corrosve or scde-forming.  Also of concern are those minerds that affect color, odor,
and tagte, therefore, water with a high concentration of dissolved solids is avoided in

many manufacturing processes.
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1.1.6 Agricultural Industry
1.1.6.1 Significance of the Agricultural Industry

In generd, the culturd and physica landscgpe of Far West Texas has more in
common with the desert southwest than with other areas of Texas. The dominant
commercid land use throughout the rurd aress of the region is extendve caitle grazing.
Aridity and higoric land-tenure practices have combined to produce large ranches and
low animd dengties (Schmidt, 1995).

There is virtudly no ranfed agriculture, and even irrigated agriculture is
confined to a smdl fraction of the basns. Foodplain-irrigated agriculture is found dong
the Rio Grande extending above and below El Paso and in a much smdler srip near
Presdio. Irrigated agriculture based upon ground-water pumping is essentidly limited to
the Sdt Basn around Ddl City and its southward extenson through Van Horn. High
qudity cotton, pecans, dfdfa, and vegetables such as tomatoes, onions, and chiles are the
magjor crops of the region (Schmidt, 1995).

Of the nearly 11.3 million acres of fam and ranch land in the region, only about
80,000 acres (Figure 1-3) are irrigated. This is only 0.7 percent of areas identified as
agriculturd land.  According to datistics in the 1997 Census of Agriculture (U.SD.A.,
http:/Aww.nass.usda.gov/census/'census97/tx.tx.html), most of the irrigated land in Far
Wes Texas is in El Paso and Hudspeth Counties (41,500 acres and 31,000 acres,
respectively). The amount of irrigated land within a county varies from one year to

another, depending on factors such as expected commodity prices, operating costs and
avalability of water. The Texas Water Development Board (TWDB) reports variaions
of as much as 20,000 acres in the amount of irrigated land in Hudspeth County, based on
irrigation surveys conducted a 5-year intervas between 1958 and 1994 (TWDB, 1996).
The Hudspeth County Conservation and Reclamation Didrict irrigates gpproximately
18,000 acres, while irrigated acreage in the Del City area has varied from 20,000 to
40,000 acres.

The amount of land actudly irrigated in the El Paso County Water Improvement
Didrict in any given year vaies from 40,000 to 50,000 acres. The total water rights

1-8



Far West Texas
Regiond Water Plan

acreage for the Didrict is 69,010. The City of El Paso currently owns or leases land with
rights to use water for gpproximately 13,000 acres.

Smdler, but dgnificant, irrigated areas are located in Presidio and Culberson
Counties (4,600 and 2,900 acres, respectively). Despite the relaively small area of
irrigated land, the vaue of crop production is as much as $36.7 million in El Paso
County, $16.5 million in Hudspeth County, and $4.9 million in Presdio County (Figure
1-4).

Cow and cdf operations dominate the livestock industry in every county except
Terrel County, where sheep and goats predominate. In addition to livestock, many of the
ranches supplement revenue through hunting programs. The value of livestock
production (Figure 1-4) ranges from $3.7 million in Culberson County to $39.9 million in
El Paso County. Dairy operations in El Paso County represent the largest proportion of
the market vaduation for livestock, as El Paso County traditiondly ranks in the top five
dairy-production counties in Texas. Agricultura water-demand forecasts addressed in
Chapter 2 consder irrigation and livestock needs separately.

1.1.6.2 Water Availability and Quality | ssues

Crop production is not sustainable without a source of irrigation water. A
reduction in the quantity of water avalable for irrigation will cause a reduction in the
number of acres that can be irrigated profitably. Smilarly, cutbacks in the supply of
water for livestock will cause a reduction in herd sze. As water supplies are depleted,
modifications will be required to use the avalable range resource, and water hauling
within a given ranch may be required to better distribute water to livestock.

Although drought is a relative congtant for the region, extended periods of below-
normd ranfdl can have dgnificat and long-lasing harmful effects on the range
resource.  Reduction of livestock numbers because of drought usudly lags behind the
impact of drought on the range-grass ecosystem. Extended periods of drought can lead to
the depletion of grass species and to an increase in shrub species.  This leads to a

decrease in soil cover and increases the potentia for erosion by water and wind.
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A decrease in water quality has a greater impact on crop production than on
livesock output. As the sdinity of irrigation water increases, the amount of irrigation
water gpplied mugt dso increase.  This stisfies the leaching requirement, and keeps the
root zone dinity a levels that dlow for economic crop production. If sdinity levels
increase, the mixture of crops may change to include crops with greater tolerance to soil
«inity.

1.1.6.3 AGRICULTURAL USE OF GROUND WATER

Ground-water use for irrigated farming principaly occurs dong the Rio Grande,
in the Ddl City region, and adong the various flats that compose the Sdt Basn. Principd
aquifers from which irrigation water is withdravn include the Rio Grande Alluvium,
Bone Spring-Victorio Peak, and the Wild Horse-Michigan, Lobo, and Ryan Hats of the
West Texas Bolson aquifers. Characteristics of these aquifers are described in Chapter 3.

Future avalability of water for agriculturd use from these aguifers varies. During
times of inauffident river flow fames may use ground water from the Rio Grande
Alluvium to sudain crops. However, because of its high minerd content, this water can
only be used on a short-term bads. In the Del City area ground water from the Bone
Spring-Victorio Pesk aguifer has deteriorated in quality particularly in the centrd part of
the vdley as a result of repeated return flow. The aquifer should reman vidble in the
future if total withdrawals do not exceed approximately 100,000 acre-feet per year.
Water levels have decdlined in the past in the SAt Basn aquifers but have generdly
recovered due to a decrease in pumpage in recent years. Future availability of water from
these Sdt Basn aguifers for agriculturd use may be influenced in some aess by
potentia withdrawals for other uses.

1.2PHYSIOGRAPHY, LAND USE, CLIMATE AND NATIVE VEGETATION
1.2.1 Physiography
The Far West Texas Region is located in a topographicaly digtinct area of North

America known as the Basan and Range Physographic Province (Fenneman, 1931,
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Thornbury, 1965). The Region is bounded on the north by New Mexico, on the south by
the Rio Grande, and dong the east by the Pecos River. Traversed from north to south by
an eadtern range of the Rocky Mountains, the Region contans dl of Texas= true
mountains (Figure 1-5). Far West Texas is characterized by higher eevations and greater
locd relief than is characteridtic of other areas of the state.  Although most of Texas is
generdly flat and less than 2,500 feet above mean sea levd (md), the floors of most of
the basins in West Texas are at eevations grester than 3,000 feet. Widdy spaced
mountain ranges rise from 1,000 to more than 3,000 feet above the lowlands. The basins
are filled with sediments eroded from the surrounding mountains. At the degpest points
of the basns, deposts of basin-fill (bolson deposts) range in thickness from less than
1,000 feet to more than 9,000 feet. With the exception of the Rio Grande and its
tributaries, the Rio Conchos (Chihuahua, Mexico) and the Pecos River, dl surface water
in the region drains toward the lowest eevation within eech basn. “Sdt flas’ occur in
northeastern Hudspeth and northwestern Culberson Counties where water, collected in
these shdlow lakes, rapidly evaporates leaving behind accumulations of mineral deposits.

Highest of the mountain ranges is the Guaddupe Range, which enters the date
from New Mexico. The range comes to an abrupt end about 20 miles south of the
Texas’lNew Mexico boundary line, where Guaddupe Pesk (8,751 feet above md)
overlooks the Sdt Basin to the south. Lying west of the Guadadupes and extending to the
Hueco Mountains a short distance esst of El Paso is the Diablo Plateau. The Pateau has
no drainage outlet to the sea. Runoff from the scant rains that fdl on the surface of the
Plateau drains into a series of sdt lakes that lie just west of the Guadadupe Mountans.
These lakes are dry during periods of low rainfal, exposng bottoms of solid sdt. For
years, this area was a source of commercia sdt.

The Eagle Mountains (7,484 feet), the Quitman Mountains (5,200 feet), the
Carrizo Mountains (5,200 feet) and the Sierra Blanca Peaks (6,800 feet) are located south
of the Diablo Paeau in Hudspeth County.  These mountains overlook severd
intermontane badns from which there is no externa drainage (e.g., Eagle Fla, Ryan Fla,
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Michigan Flat, Wildhorse Flat). Two of the basins are dissected by and drain to the Rio
Grande (Red Light Draw and Green River Vdley).

The Davis Mountains are principdly in Jeff Davis County. Mount Livermore
(8,206 feet) is one of the highest pesks in Texas. There are a number of mountains with
elevations greater than 7,000 feet. These mountains intercept moisture-bearing winds
and recelve more precipitation than other locations in West Texas. The Davis Mountains
are greener with the growth of grass and forest trees than other mountains of the region.

The Big Bend country, which lies south of the Davis Mountains, is bounded on
three Sdes by a great eastward swing of the Rio Grande. It is a sparsdy populated
mountainous country with scant rainfdl. Its principd mountains, the Chisos, rise to an
elevation of 7,825 feet. Along the Rio Grande are the Santa Elena, Mariscd and
Boquillas Canyons, with rim devations of 3500 feet to 3,775 feet. Because of its
remarkable topography and plant and animd life, the southern part of this region aong
the Rio Grande is home to Big Bend Nationd Park and Big Bend Ranch State Park.

The “Upper and Lower Vdleys’ of the Rio Grande in El Paso County are narrow
grips of irrigated land separated in El Paso County by the Franklin Mountains, which rise
3,000 feet above the vdley floor to an eevation of 7,192 feet. The higoric towns and
missons of Ydeta, Socorro and San Elizario are located dong the Lower Vdley.

1.2.2 Climate and Precipitation

A large pat of Far West Texas is associated with the northern portion of the
Chihuahuan Desart, a large arid zone that extends southward into Mexico. It is only the
highest dtitudes and the eastern edge of the region padlding the Pecos River tha
recave sufficient precipitation to be consdered semiarid, rather than true desert
(Schmidt, 1986).

The mean annud temperature of the region is gpproximately 65° F. The average
annua low temperature is between 45° F and 54° F, and the average high is 77° F to
80° F. During summer months, afternoon temperatures often exceed 100° F. Far West
Texas is the most arid region of the dstate of Texas (Bomar, 1995; Schmidt, 1995). The
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region usudly reports the lowest annua precipitation (the regiona average is 12.9
inches) and the highest lake-surface evaporation (the regiond average is 70 inches) in
Texas (Figures 1-6 and 1-7). The combination of low ranfal and high evaporation
creates drought conditions during dl or part of most years (Bomar, 1995).

From highest to lowest vaues, average annud rainfdl in the counties of Far West
Texas is reported as follows: Mount Locke, Jeff Davis County (20.8 in); Alpine, Brewster
County (16.9 in); Marfa, Presdio County (15.9 in); Sanderson, Terrel County (14.3 in.);
Van Horn, Culberson County (13.1 in); Presdio, Presdio County (10.8 in); Hudspeth
County (10 in), City of El Paso, El Paso County (8.8 in) (Dalas Morning News, 1998
1999 Texas Almanac;, Bomar, 1995). Mogt rainfal occurs between the months of June
and October, as indicated by a grgph of average monthly rainfal for sdected dations
(Figure 1-8). Ranfdl during the soring and summer months is dominated by widdy
scattered thunderstorms (Larkin and Bomar, 1983; Nativ and Riggio, 1989 and 1990).
Because of the convective naure of thundersorms, the amount of spring and summer
precipitation in the region increases with devation (Gile, et d., 1981).

1.2.3 Drought

“Drought” is generdly defined as a condition in which the amount of water transpired
and evgporated exceeds the amount available in the soil (Thornthwaite, 1947). As such,
drought is associated with a sustained period of dgnificantly lower soil moisture and
water supply relative to “normd” levels edtablished within a region (Rasmussen e d,
1993). Climatologists have described three classes of drought (Critchfied, 1966): (1)
permanent drought associated with arid climates, (2) seasond drought, which occurs in
climates with diginct annud periods of dry weether; and (3) drought due to precipitation
variability. Compared with other regions of the dtale, Far West Texas experiences
drought (or drought-like) conditions most, or dl, of the year — and often for many

consecutive years.
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The above definitions, however, may be too broad to be of much sgnificance for the
region, and for this reason, the following operationa definitions are used (Rasmussen et
al., 1993; Bomar, 1995):

Meteorologic drought

Agriculturd drought

Hydrologic drought

M eteorologic drought is defined as an interval of time, usudly over a period of
months or years, during which precipitation cumulatively fdls short of the expected
supply.

Agricultural drought is defined as that condition when rainfal and soil moisture
are insufficient to support the hedlthy growth of crops and to prevent extreme crop stress.
It may adso be defined as a deficiency in the amount of precipitation required to support
livestock and other farming or ranching operations.

Hydrologic drought is a long-term condition of abnormaly dry wegther tha
ultimady leads to the depletion of surface-water and ground-water supplies, the drying
up of lakes and reservoirs, and the reduction or cessation of springflow or streamflow.
(The tables developed in this report reflect hydrologic drought.)

Although agricultura drought and hydrologic drought ae consequences of
meteorologica drought, the occurrence of meteorologica drought does not guarantee that
ather one or both of the others will develop. With regard to El Paso County, drought is
not related to rainfdl, but to the amount of snowmdt in southern Colorado, and dso to
hydrologic and climatic conditions that affect the amount of storage in the Elephant Butte
Reservoir of southern New Mexico. It is important, therefore, to develop a set of criteria
that will enable the resdents of Far West Texas to identify ether the precursors or the
onset of drought.
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These criteriamay include (adapted from Rasmussen et dl., 1993):
Lower precipitation in key watersheds
Extended periods of high temperature
Higher levels of evapotranspiration
Reduced runoff and snow melt
Stressed plants and grasses
Reduced stream flow and spring flow
Lower reservoir and ground-water levels
Increased regiona water demand
Trigger criteria to as3s the communities of Far West Texas in determining when
to implement drought contingency plans are presented in Chapter 5.

1.2.4 Influence of Climate on Native Vegetation

The mgor dimaic influence on naurd vegedion is the scarcity of moisture.
Altitudind  differences, dong with associaed locd temperature and precipitation
vaiaions, ae the mgor secondary controls. Desert shrub communities, particularly of
creosote bush and mesquite, are more associated with the region’s western arid zones
from the lowest dtitudes to about 4,500 ft. The two plant indicators of the Chihuahuan
Desat are lechuguilla (Agave lechuguilla), and sotol (Dasylirion whedleri). They are
gengdly found on the rough limestone dopes of the foothills of highlands. There are
indications that xerophytic vegetation has been expanding updope through the region for
more than a century as aresult of grasdand disturbance (Schmidt, 1995).

The more semiarid esstern area supports short grasdand.  This is the most
widespread vegetation type in Far West Texas. At higher eevations, the desert grasdand
grades into open woodland consisting of juniper and various species of oak. Woodlands
and aress of pine and fir are generdly redricted to the higher devations of the Davis and
Guaddupe Mountains above 6,900 ft. Scattered through the region are smdler areas of
riparian, holophytic, and other vegetation adapted to specific Site conditions (Schmidit,
1995).
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1.25Land Use
Land use in the seven-county region is divided into seven categories (Figure 1-9):
Urban (or developed)
Cultivated Agriculturd

Range
Forest
Water
Wetlands
Barren

The largest concentration of urban land is, of course, in El Paso County, where 96
percent of the region’s resdents live. Urban lands make up less than one percent of the
region’s totd land area. Cultivated agriculturd lands are identified as areas that support
the cultivation of crops. These lands require extengve irrigation. Areas designated as
cultivated agriculturd lands comprise less than one percent of the totd land area of the
region. These lands require access to high volumes of ground water or surface water.
Both urban and agriculturd lands comprise the two most sgnificant aress of waeter
consumption.

Rangeland is defined as al areas that are ether associated with or are suitable for
livestock production.  Although this is the largest category of land use in the region,
rangdand accounts for one of the smdlest sources of water demand. Forest land is
limited to areas where topography and climate support the growth of native trees. These
are limited to highlands, such as the Davis Mountains, the Guaddupe Mountains, and the
Chisos Mountains. Forest lands rely exclusvely on rainfal as a source of moisture.

Areas designated as ether water or wetlands are associated with the Rio Grande
and its tributaries, or the tributaries of the Pecos River. Most of the designated wetlands
in the region are associated with the Rio Grande. The Rio Grande is dso a mgor source
of irrigation water for agriculturd lands in El Paso, Hudspeth and Presdio Counties. Al

other dreams in the region ae ephemerd. Findly, baren lands are defined as
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undevdloped aeas with little potentid for use as agriculturd land, rangeland, or
forestland.

1.3WATER-SUPPLY SOURCES
1.3.1 Ground Water

The Texas Water Development Board (TWDB) has identified three mgor
aquifers and six minor aguifers in Far West Texas (Figure 210). The difference between
the mgor and minor classfication as used by the TWDB rdates to the total quantity of
water produced from an aquifer and not the total volume available.

The mgor aguifers are the:

Hueco Bolson,
MesllaBolson, and
Edwards- Trinity (Plateau).

The minor aguifers are the:

Bone Spring-Victorio Peak,
Capitan Rexf,

Igneous,

Marathon,

Rudtler, and

West Texas Bolsons.

The following generdized descriptions of the mgor and minor aquifers are based
largey on the work of Ashworth and Hopkins (1995). A more thorough discusson of
these aguifers, especidly as it rdates to water-supply avalability, can be found in
Chapter 3.

1.3.1.1 Hueco Bolson Aquifer

The Hueco Bolson aquifer (Figure 1-10), located in El Paso and Hudspeth
Counties, extends from east of the Franklin Mountains in New Mexico toward the esst-
southeast into Hudspeth County, where it is bounded in El Paso County by the Hueco
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Mountains and in Hudspeth County by the Diablo Plateau and the Quitman Mountains.
The aguifer then continues south a short distance into Mexico. The Hueco Bolson
aquifer is the sole source of municipa supply for Ciudad Juarez, Chihuahua, and
provides gpproximately haf of the municipd supply for the City of Bl Paso. Lage-scde
ground-water withdrawas, especidly from municipa wdl fidds in areas of El Paso and
Ciudad Juarez, have caused mgor declines in the water table. These declines have
ggnificantly changed the direction of flow, the rate of flow, and the chemicd qudity of
ground water in the Hueco Bolson aquifer. Declining weater levels have dso resulted in a

minor amount of land subsidence.

1.3.1.2 Rio Grande Alluvium Aquifer

The Rio Grande Alluvium aquifer (Figure 1-10) conssts of Quaternary floodplain
sediments lad down by the Rio Grande as the river incised the surface of the Hueco
Bolson. The floodplain forms a narrow valey within the topographicdly lowest part of
the Hueco Bolson and extends nearly 90 miles from El Paso to Fort Quitman, where the
valey is condricted between the Sierra de la Cienguilla of Chihuahua and the Quitman
Mountains of Hudspeth County. The aquifer is hydrogeologicdly integrated with the
sediments of the Hueco Bolson. It is a source of irrigation water for farms in El Paso and
Hudspeth Counties.

1.3.1.3 Mesilla Bolson Aquifer

The Meslla Bolson aguifer (Figure 1-10) lies in the Upper Rio Grande Vdley
west of the Franklin Mountains and extends to the north into New Mexico. The aguifer is
primarily used for agriculturd purposes and public supply in New Mexico. In Texas, the
agriculturd use of this aguifer is much less than in New Mexico. The City of El Paso=s
Canutillo well field islocated in the Mesilla Bolson.

1.3.1.4 Edwards-Trinity (Plateau) Aquifer
The Edwards-Trinity (Plaeau) aguifer (Figure 1-10) underlies the Edwards
Plateau east of the Pecos River and the Stockton Plateau west of the Pecos River. It
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provides water to dl or parts of 38 Texas counties. The aguifer extends from the Hill
Country of Centrd Texas to the Trans-Pecos region of West Texas, where it is a source
of water n Culberson, Jeff Davis, Brewser and Terrel Counties.  There is rdively little
pumpage from the aguifer over most of its extent. Consequently, water levels have
remained constant or have fluctuated in response to seasond precipitation.  The City of
Sanderson in Terrdl County is the only municipdity in the region that pumps water from
this aquifer.

1.3.1.5 Bone Spring-Victorio Peak Aquifer

The Bone Spring-Victorio Peak aguifer (Figure 1-10) is located dong the eastern
edge of the Diablo Plaeau west of the Guaddupe Mountains in northeast Hudspeth
County. It extends northward into the Crow Hats area of New Mexico. The Bone Spring
and Victorio Peak Formations are composed of nearly 2,000 ft of limestone beds. Water
occurs in joints, fractures and solution cavities. Permegbility of the limestones is highly
vaiddle, and wdl yidds differ widdy from about 150 gdlons per minute (gad/min) to
more than 2,000 gd/min.

The aquifer is used primarily as a source of irrigation water. Dl City is the only
municipdity that relies on the aquifer as a source of public supply. Although the water
table has declined since pre-irrigation development, water levels have remained relatively
constant since the late 1970=s.

1.3.1.6 Capitan Reef Aquifer

The Capitan Reef aguifer (Figure £10) consds of arcuate strips of limestone (10
to 14 miles wide) that formed aong the shelf edge of the Centrd Basn Patform during
the late Permian Period. The formation is exposed in the Guadaupe, Apache and Glass
Mountains. The reef trends northward into New Mexico, where the aquifer is a source of
abundant fresh water for the City of Carlsbad. Within the planning region, the aguifer
underlies sections of Culberson County and asmdl area of northern Brewster County.
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Mog of the ground water pumped from the aguifer in Texas is withdrawn from
wells in Ward and Winkler Counties and used for oil reservoir water-flooding operations.
A gndl amount of water is used for irrigation of <dt-tolerant crops in Pecos and
Culberson Counties.

1.3.1.7 Igneous Aquifer

The Igneous aguifer (Figure 1-10) occurs in three areass within Brewster, Presidio
and Jeff Davis Counties.  Ground water is stored in the fissures and fractures of tuffs and
related intrusve and extrusve rocks. The rocks reach an average thickness of 900 ft to
1,000 ft. The Cities of Alpine, Fort Davis and Marfa rely on the aquifer as a source of
municipa supply.

Wadl yiedds are moderate to large in the Marfa area and are smdl to moderate in
the Alpine and Fort Davis areas. Water qudity is generdly consdered to be good for
municipd and domedtic uses. Elevated leves of dlica and fluoride have been found in

ome wdls.

1.3.1.8 Marathon Aquifer

The Marathon aguifer (Figure 1-10) is located entirdy within north-centra
Brewster County. Ground water is used primarily as a municipd water supply by the
City of Marathon, and for domestic and livestock purposes. Ground water occurs in
numerous crevices, joints and cavities at depths ranging from 350 ft to about 900 ft, and
well yidds range from 10 gd/min to more than 300 gd/min. Many of the shdlow wdls
in the region actudly produce water from dluvid deposts that overlie rocks of the
Marathon aguifer. Ground water is typicdly of good quaity but hard. Tota dissolved
solids range from 500 milligrams per liter (mg/l) to 1,000 mg/l.

1.3.1.9 Rustler Aquifer

The Rustler Formation is exposed in eastern Culberson County. The formation
plunges eastward into the subsurface of the Delaware Basn. The aquifer (Figure 1-10) is
principally located benesth Loving, Pecos, Reeves, and Ward Counties, where it yidds
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water for irrigation, livestock and water-flooding operaions in oil-producing areas. Water
occurs in highly permesble solution zones in dolomite, limestone and gypsum beds of the
Rusler Formation. Large concentrations of dissolved solids render the water unsuitable

for human consumption.

1.3.1.10 West Texas Bolsons Aquifer

Severa deep bolsons, or basns filled with sediments of both igneous and
sedimentary origin of Quaternary age underlie Far West Texas (Figure 1-10). The
bolsons contain sgnificant quantities of ground weater. These bolsons are referred to as
Red Light Draw, Eagle Hat, Green River Vdley, Presdio-Redford, and the Sdt Basin.
The St Basn is subdivided into the Wild Horse, Michigan, Lobo, and Ryan Hats. The
upper pat of the Sdt Basn extending north of Wild Horse Hat contains ground water
with totd dissolved solids wel in excess of 3000 mg/l. The bolson aquifers provide
vaiable amounts of water for irrigaion and municipad water supplies in pats of
Culberson, Hudspeth, Jeff Davis, and Presdio Counties. The communities of Presdio,
Sera Blanca, Vdentine and Van Horn rely on the bolson aguifers for municipal water
supplies.

1.3.1.11 Unexplored Areas and Undeveloped Ground-Water Resour ces

Also shown in Fgure 1-10 are large areas of Far West Texas that are not
underlan by maor or minor aquifers (eg., the Diablo Plateau of centra and northern
Hudspeth County). The map, however, should not be interpreted as an indication that
such areas are devoid of ground water as much as a reflection of the current level of
understanding of the extent of known ground-water resources in the region. The rocks
that make up the subsurface of the Diablo Plateau of centrd and northern Hudspeth
County, for example, may in fact have large volumes of ground water in sorage. The
plateau, however, has not been sufficiently evaluated by hydrogeologists to warrant
definite condusions regarding its status as a potentia source of ground water at thistime.
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Rdatively few exploration wells have been drilled on the plateau. Consequently, factors
such as hydrogratigraphy and important hydraulic parameters (e.g., porosty, hydraulic
conductivity, and tranamissivity) are largely unknown.

Smilaly, very litle is known &bout the potentid of many of the igneous and
volcanic rocks of Brewster, Jeff Davis and Presidio Counties to support anything other
than the current level of interpretation. Further evauation will be needed to arive a a

better understanding of the water-resource devel opment potentia in these aress.

1.3.1.12 Rechar ge of Aquifersand Residence Time of Ground Water

Precipitation recharge of the aguifers in Far West Texas is limited by the
subgtantial  regional evaporation excess and by local geology. The U.S. Geologica
Survey (USGS) has assumed that recharge to these aquifers can be estimated from the
relaionship between the surface area of a basn and the amount of precipitation within
the basn. The amount of precipitation avalable for recharge is assumed to be one
percent of average annuad precipitation (Gates et a., 1980). However, the results of
rescarch on recharge areas and pathways in the Eagle Flaa and Red Light Basins of
Hudspeth County indicate that the aguifers of the westernmost regions of the state might
recelve less than one-fifth of the amount of precipitation recharge assumed by the USGS.
Recharge areas appear to be associated with exposures of fractured bedrock and areas
where fractured bedrock is covered by a thin layer of highly porous and permesble basin-
fill (Darling, 1997).

It is uncertan how or to wha extent the results of the Hudspeth County
invesigation (Darling, 1997) may be applicable in other areas of the Far West Texas
region. The study, however, underscores the possbility that the USGS=s rule-of-thumb
assumption about recharge is likdy to be a dgnificant overestimate of the volume of
fresh water that replenishes the mgor and minor aguifers of the region. The location of
recharge aress, understanding of recharge pathways and the volume of precipitation
avaladle for recharge are dgnificant unknowns in the development of conceptud and
numericad flow modds of the aguifers. At a minimum, hydrogeologic data from the
region indicate that the amount of recharge is very low and insufficient to flush high-TDS
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ground waters from many of the aguiferss A more complete discusson of the

ggnificance of recharge asit rdaes to ground-water supply is covered in Chapter 3.

1.3.1.13 Other Significant Unknowns about Regional Aquifers
Other than the Meslla and Hueco Bolsons, the hydrogeology of the aguifers of
Far West Texas is probably not as well understood as the hydrogeology of ground-water
bolsong/basins in other areas of the State.
Mogt of this uncertainty can be traced to the following factors:
the comparatively smal number of wels drilled in the region,
the relatively undeveloped nature of many of the so-cdled minor aquifers,
uncertainty regarding the extent of recharge areas and recharge pathways
in specific basns,
uncertainty regarding the average annud volume of recharge attributable
to precipitation in specific basins,
the absence of wdl-defined discharge zones within most of the basans that
are not dissected by the Rio Grande,
uncertainty regarding the degree of hydraulic interconnection (if any)
between basins, and
the lack of data to support reasonable intrabasn and interbasin water-
baance calculations.
Resolution of the above issues lies beyond the scope of work reated to this phase
of Senate Bill 1 planning.

1.3.1.14 Ground-Water Quality

All ground water contains minerads carried in solution and ther concentration is
rardy uniform throughout the extent of an aquifer. The degree and type of minerdization
of ground waer determines its suitability for municipd, indudrid, irrigation and other

uses. The ground-water resources of Far West Texas vary from potable to nonpotable,
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often within the same aguifer. A detalled qudity characterization and discussion of
specific quality issues related to each aquifer can be found in Chapter 3.

Qudity isues in the region are generdly related to naturdly high concentrations
of totd dissolved solids (TDS) or to the occurrence of elevated concentrations of
individua dissolved condituents. High concentrations of TDS in Far West Texas ae
primarily the result of the lack of sufficient recharge and redtricted circulation. Together,
they retard the flushing action of fresh water moving through the aguifers.

However, some aquifers have a low TDS but may contain individud congtituent
levels that exceed safe drinking-water standards. Some wedlsin the Igneous aquifer have
exceptiondly low TDS but contan unsatisfactory levels of fluoride, while water from
some wdlsin the Study Butte- Terlingua area have devated leves of radioactivity.

Ground-water qudity changes are often the result of man's activities.  In
agriculturd aress, aguifers such as the Bone Spring-Victorio Pesk have increased in TDS.
Irrigation water applied on the fields percolates back to the aquifer carrying sdts leached
from the soil. Beneath El Paso and Ciudad Juarez, the concentration of dissolved solids in
the Hueco Bolson aquifer has increased as the fresher water in the aquifer is being
depleted. Although loca ingtances of ground-water quality degradation have occurred in
the region, there are no mgor trends that suggest a widespread water-quality problem due

to the downward percolation of surface contaminants.

1.3.2 Rio Grande

The Rio Grande originates in southwestern Colorado and northern New Mexico,
where it derives its headwaters from snowmdt in the Rocky Mountains. The Elephant
Butte Dam and Reservoir in New Mexico is gpproximady 125 miles north of El Paso
and can dore over two million acre-feet of water (Figure 1-11). Water in the reservoir is
dored to meet irrigation demands in the Rincon, Mesllla, El Paso, and Juarez vdleys and
is rleased in a pattern for power generation. Above El Paso, flow in the river is largely
controlled by releases from Cabdlo Reservoir located below Elephant Butte, while
downstream from El Paso to Fort Quitman, flow conssts of treated municipa wastewater
from El Paso, untrested municipd wadtewater from Juarez and irrigation return flow.
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Bdow the El Paso-Hudspeth County Line flow condsts mostly of return flow and
occasond floodwater and runoff from adjacent areas (Miyamoto et a., 1995). Channd
losses are Sgnificant enough that the Rio Grande is often dry from bdow Fort Quitman
to the confluence with the Mexican river, the Rio Conchos, upsiream of Presdio. There
ae no dgnificant tributaries, other than the Rio Conchos, in the 350 miles between
Elephant Butte Reservoir and Presidio.

The Texas Naurd Resource Consarvation Commisson’s inventory of water
qudity in the state (TNRCC, 1996) cites drainage area and a wide range of geologic and
climatic conditions in Far West Texas as factors responsible for water-quality conditions
in the Rio Grandee. Heavy meds and pedticides have been identified sporadicaly
throughout the river's reach within the region. Elevated fecd coliform levels occur in the
river downstream of border cities, due primarily to the Elease of untreated wastewater to
the River in Mexico. Elevated nutrient levels are aso common in the Rio Grande.

The Rio Grande is unique in its complexity of digribution management. Because
the waters of the river must be shared between three U.S. states and the nation of Mexico,
a system of federd, state and loca programs has been developed to oversee the equitable
digribution of water. The compacts, treaties and projects that currently provide the
river's management framework are discussed in Chapter 3.

1.3.3 Pecos River

The Pecos River forms the eastern boundary of the Far West Texas Region at the
northeast corner of Terrell County (Figure £11). As a mgor tributary to the Rio Grande,
the headwaters of the Pecos River originate as snowmelt east of Santa Fe, New Mexico in
the Sangre de Criso Mountans. The River flows southward through eastern New
Mexico, where Red Bluff Lake impounds it in Loving County, Texas. The Pecos River
Compact provides the gpportionment and divison of Pecos River waters between New
Mexico and Texas and is adminisered by the Pecos River Compact Commission.
Although Pecos River water is typicdly too sdty for human consumption, it has been a
source for irrigation in Pecos, Reeves and Ward Counties.
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1.3.4 Springs of the Region
Springs and seeps are found in al seven of the counties of Far West Texas.

Brune (1981) divided springs into seven classes, based on average discharge:

Discharge Discharge
Magnitude (liters per second) (gdlons per minute)
Veay large More than 2,800 More than 44,380
Large 280 to0 2,800 4,483 to 44,380
Moderately large | 28 to 280 448.3 t0 4,483
Medium 2.8t028 44.38 10 448.3
Smdl 0.28t02.8 4.44 10 44.38
Very smdl 0.02810 0.28 0.44 to 4.44
Seeps Lessthan 0.028 Lessthan 0.44

None of the Far West Texas springs catadogued by Brune (1981) fdls within
gther the large or very large cdlass.  Springs with moderately large discharges are found in
Terrdl, Jf Davis, and Presdio Counties, and mogt springs with medium discharges are
associated with the mountainous terrain of Brewster, Presidio, Jeff Davis, and Culberson
Counties.  Smdl springs, very smdl springs, and seeps are the most common  types.
Mogt of these are found in the mountainous aress of Far West Texas, egpecidly in
Brewder, Presdio, Jeff Davis, and Hudspeth Countiess Brune dso identifies the
locations of a number of “former springs” In most cases, the former sorings have ceased
to flow because of lowered water tables or because of diminished recharge associated
with drought (Brune, 1981).

Springs have played an important role in the development of Far West Texas.
They were important sources of water for Native Americans, as indicated by the artifacts
and peroglyphs found in the vicinity of many of the sorings  The path of the Old
Spanish Trall through Far West Texas was largely determined by the occurrence of
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sorings that issued from locations in the mountains and dong mountain fronts These
sorings were dso significant sources of water for early settlers, ranchers, and the 197
century stage lines (Brune, 1981).

Although the springs are not sources of water for the larger cities of the Far West
Texas Region, they provide drinking water for ranches and smaler communities, such as
the village of Kent in southeastern Culberson County. Phantom Spring of Jeff Davis
County - one of the Bamorhea Springs - is a source of water used to support irrigation in
Reeves County. Springs contribute to the esthetic and recregtiond vdue of private land
and parkland in Far West Texas - especidly in the Big Bend, where a number of thermd
gorings discharge dong the banks of the Rio Grande. Springs are significant sources of
water for wild game, and they aso form smal wetlands that aitract migratory birds and
other fowl tha inhabit the region throughout the year. Findly, springs adso provide
habitats for threstened or endangered species of fish (such as the Pecos Gambusia and the
Big Bend Gambusia), according to the Texas Parks and Wildlife Department.

1.3.5 Ecologically Unique Stream Segments and Springs

Under the guiddines of Senate Bill 1, each planing region may recommend
certain stream segments for desgnation as ecologicaly unique as a means of protecting
the ssgments from activities that may threaten thar environmenta integrity. A lig of
sream segments recommended by the Texas Parks and Wildlife Depatment (TPWD) as
potentia candidates was reviewed for designation. The information reviewed as pat of
this program includes state and federd threstened and endangered species lidts, water-
resources data, topographic maps, aquifer maps and characteristics, and other
environmenta resource informeation.

For each segment, TPWD ligs qudities of each segment that support the stream’s
candidecy. Qudities influencing the potentid for liing a dream segment are derived
from one or more ecologica characterigtics that may set a stream apart from other stream
segments in the region. These qudities may indude but ae not limited to biologicd
function, hydrologicad function, location with respect to conservation aress, water qudlity,

1-27



Far West Texas
Regiond Water Plan

the presence of state- or federdly-listed threastened or endangered species, and the critical
habitat for such species. All of the proposed stream segments have characteristics that
warrant environmental protection.  However, these quadlities currently offer the dreams
protection by promoting intense regulatory scrutiny for any and dl projects that may be
proposed for these aress.

In reviewing the provisons of Senate Bill 1, the effects on future uses of
designating a stream segment are not clear. The bill does not outline potentia restrictions
of uses or devdopment dong desgnated waters. Therefore, the activities that will be
dlowed or disdlowed under such a designation are unclear. The Texas Legidature might
atempt to daify these redrictions during the 77" sesson; this is one of the
recommendations of the Far West Texas Water Planning Group in Chapter 6.

Because of the regulatory protection of these Sites by other agencies and laws and
adso because the subsequent ramifications of designation are unknown, representatives of
the Far West Texas Water Planning Area have chosen to refrain from proposing the sites
for desgnation as ecologicdly unique stream segments until the date legidaure darifies

the actions associated with designation.

14WATER DEMAND
1.4.1 Demand Centers

Although they occupy less than two percent of the tota land area in Far West
Texas, municipd (27 percent) and irrigation (67 percent) are expected to represent the
two mgor areas of water demand in the year 2000. The City of El Paso, with a water-use
projection of 101,928 acre-fedt, represents 74 percent of the total municipa water use in
the region. Totd municipad water use in El Paso County (131,184 acre-fest), which
includes dl other communities and rurd domestic supply, represents 95 percent of the
regiond totdl.

Irrigation surface-water demand is centered dong the Rio Grande vdley in E
Paso and Hudspeth Counties and to a lesser extent in Presdio and Brewster Counties.

Irrigation usng ground-water sources occurs primarily in the Del City area in Hudspeth
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County and in the Sdt Basn from Van Horn to Vdentine in Culberson, Jeff Davis and
Presdio Counties. In the year 2000, a total of 342,848 acre-feet of water is projected to
be applied to approximately 80,000 acres in the region.

Indugtrid and manufacturing use (14,793 acre-feet), which represents only three
percent of the total regiona water use, is located amog exclusvely in El Paso County.
Current and projected water demand for al water-use types are discussed in detal in
Chapter 2.

1.4.2 Categories of Demand

Based on the regiond planning group revisons to the TWDB 1997 Consensus
State Water Plan, the total projected year 2000 water consumptive demand in the Far
West Texas region is 509,426 acre-feet. The TWDB has identified six categories of water
demand. Theseare:
Municipal.  This caegory of demand condsts of both resdentid and
commerciad water uses Commercid water consumption includes business
edablishments, public offices, and inditutions, but does not include industria
water use. Resdentid and commercid uses are categorized together because
they are smilar types of uses i.e: they both use water primarily for drinking,
cleaning, sanitation, air conditioning, and landscape watering.
Irrigation. This category of demand conssts of al water used by the
agriculturd industry to support the cultivation of crops. Where ground water
is the source of irrigetion water, the TWDB defines irrigation use as “on fam
demand.” Where surface water is the source of irrigation water, the TWDB
defines irrigation use a both “on fam demand” and “diverson loss”
Diversion loss, dso referred b as conveyance loss, is the amount of water lost
during the ddivery of surface water from the point of diverson on the river or
gream to the point of use on the farm. Surface water is typicaly conveyed by
an open cand system, which exposes the water supply to possble loss from
seepage, breaks, evaporation, and uptake by riparian vegetation.
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Livestock. This category of demand congsts of dl water used by fams and
ranches to support livestock production.
Manufacturing. This category of demand congds of dl water used in the
production of goods for domestic and foreign makets. ~— Manufactured
products in Texas range from food and cdothing to refined chemicad and
petroleum products to computers and automobiles. Some processes require
direct consumption of water as pat of the manufacturing process. Others
require very little water consumption, but may require large volumes of water
for cooling or cleaning purposes. In some manner or another, water is passed
through the menufacturing fecility and used dther as a component of the
product or as atransporter of waste heat and materials.
Steam-Electric. This category of demand consss of dl water used by
steam-electric generating plants as pat of the boiler feed and cooling
requirements in the production of dectricity. For plants that use ground water
or diverted surface water, the TWDB’s survey of water use provided actua
reported withdrawas. For plants that use cooling ponds or other water
impoundments, water use was caculated by adding reported ground-water use
for boiler feed and sanitary uses to net naturd evgporation and forced
evaporation estimates.
Mining. This category of demand consgs of dl water used in the production
and processing of nonfud (eg., sulfur, cday, gypsum, lime, sdt, stone and
aggregate) and fud (eg., ail, gas, and cod) naturd resources by the mining
indugry. In dl indances, water is required in the mining of minerds dther for
processing, leaching to extract certain ores, controlling dust a the plant Ste,
or for reclamation. This a0 includes the production of crude petroleum and
naturd ges.
The consumption of water in acre-feet for each of the above sources of demand is
illugrated by Figure 1-12. The largest category of demand is irrigation (342,848 acre-
feet), followed by municipaities (137,956 acre-feet), manufacturing (14,793 acre-feet),
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steam-electric cooling (6,000 acre-feet), livestock (4,463 acre-fegt), and mining (3,366
acre-fedt). The ggnificance of irrigation as a source of demand is further underscored by
the accompanying pie chart (Figure 1-12), which shows that 67 percent of water is used
by the agriculturd sector in support of irrigation. Twenty-seven percent is used by
municipdities, and the remaning SXx percent supports manufacturing, Steam-electric
cooling, livestock and mining.

1.4.2.1 Municipal Water Demand

Totd municipd demand for weater in the saven counties of the region (Figure 1-
13) is 137,956 acre-feet. The largest center of municipa demand is, of course, El Paso
County, where 131,184 acre-feet of water is used to support al areas of resdentid,
commercid and public consumption. This is 95 percent of tota municipd water use in
the region. Per cgpita demand within the region varies from a high of 228 gdlons per
person per day (gpd) in Terrdl County to alow of 97 gpd in Hudspeth County.

1.4.2.2 Irrigation Water Demand

Totd irrigation demand (Figure £14) in the region is 342,848 acre-feet. El Paso
and Hudspeth Counties account for the greatest amount of irrigation with 179,842 and
124,521 acre-feet of usage, respectivdly. Along the Rio Grande corridor in these two
counties, dl irrigation water is diverted from the River, except during years when flow in
the River is dggnificantly bdow normd. In northeestern Hudspeth County, the Dell City
faming community irrigates cropland with waer pumped from the underlying Bone
Spring-Victorio Peak aguifer (TWDB, 1996). TWDB (1996) reports that the amount of
irrigated acreage in the Del City area has varied from as much as 40, 081 acres in 1979
t0 19,491 acresin 1984. In 1994, the last surveyed year, 29,500 acres were irrigated.

Irrigation in El Paso and Hudspeth Counties represents 89 percent of totd
irigation water use in the region. Mog of the remaning 11 percent of demand is
centered in Presdio and Culberson Counties, where 25,678 and 8,947 acre-fedt,
respectively, are used to support irrigated agriculture.
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1.4.2.3 Livestock Water Demand

The total volume of water usad in livestock production (Figure 1-14) in the region
is 4,463 acre-feet. The largest area of demand is El Paso County, where 1,729 acre-feet
(39 percent of total livestock demand) are used by ranches and dairy fams. In the sx
rurd counties of the region, tota livestock demand ranges from a high of 571 acre-feetin
Brewster County to a low of 320 acre-feet in Culberson County. The lower numbers
associated with the rural counties may be a reflection of the lack of dairy farms outsde of
El Paso County.

1.4.2.4 Manufacturing and Steam-Electric Cooling Water Demand

Total demand for water by the manufacturing sector (Figure 114) is 14,793 acre-
feet. Nearly dl of this demand is concentrated in El Paso County (14,786 acre-feet). El
Paso County aso accounts for al of the water used in the region for steam-dectric
cooling (6,000 acre-feet) (Figure 1-14).

1.4.2.5 Mining Water Demand

The mining sector (Figure 1-14) accounts for the smdlest area of demand, with
3,366 acre-feet of totd usage in the region. Most of the mining sector=s demand for
water has been centered in Culberson County to support the Freeport-McMoran sulfur
mine. The 1997 Consensus Water Plan projects mining water usage in Culberson County
to be 2,240 acre-fedt, or 66 percent of the regiond mining tota, by the year 2000.
Freeport-McMoran, however, ceased production in 1999. The closure of the mine will
likdy leed to a ggnificat reduction in the short-term volume of water used by the
mining indugry in Culberson County. The shutdown of the mine may be offset
somewhat by the development of other mining operatiions in the region, especidly
aggregate mining near Sierra Blanca (Hudspeth County).

Oil and gas production accounts for most of the mining waer use in Terdl
County. TWDB projections indicate that mining waer use in the County will dedine
from 42 acre-feet in 1990 to 27 acre-feet in the year 2000. This is likely a result of lower
oil and gas production since 1990.
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1.5 MAJOR WATER PROVIDERS
1.5.1 Definition of Major Water Providers

Regiona Water Plaming Groups (RWPG) are required under 31 TAC Chapter
357 to identify and include Mgor Water Providers (MWPS) in ther regiond water plans,
The Texas Water Development Board suggests a definition of MWP as an entity which
ddivers and «lIs a dgnificant amount of raw or treated water for municipd and/or
manufacturing use on a wholesde and/or retall bass.  The entity can be ether public
(nonprofit) or private (for profity and may incdude municipdities with wholesde
customers, river authorities and weter didtricts.

For the purposes of this planning exercise, the Far West Texas Water Planning
Group has defined an MWP as an entity which sdlls 50 acre-feet or more per year of raw
or trested water for municipa, industrid and/or manufacturing uses on a wholesde
and/or retail basis.

15.2Major Water Providers
Based on this definition, five MWPs were identified in the region:
El Paso County Water Improvement Didtrict #1
El Paso Water Utilities/Public Service Board (El Paso WU/PSB)
El Paso County Water Control and Improvement Didtrict #4
El Paso County Water Authority
Town of Van Horn
Four of the five MWPs are located in El Paso County (Figure 1-15). The El Paso
County Water Improvement Didrict #1 primarily ddivers water from the Rio Grande to
area frigators. However, it dso sdls water from the Rio Grande to the City of El Paso
through the El Paso Water UtilitiesPublic Service Board. In 1997, the Didtrict provided
54,198 acre-feet to the City (TWDB).
The City of El Paso Water UtilitiesPublic Service Board obtains raw surface
water from the El Paso County Water Improvement Didtrict #1 as explained above, and
ground water from its own wels in the Hueco and Mesilla Bolson aquifers.  While most
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of this water was used within the City, as much as 6,263 acre-feet was sold in 1997 to
numerous other public supply, manufacturing and industrid entities (TWDB). One of the
primary buyers is the Lower Vadley Waer Authority who likewise distributes water to
other entities.  Although the Lower Vdley Water Authority is a dgnificant supplier of
water to other entities, it is not listed as an MWP because its water source originates from
the El Paso WU/PSB.

The El Paso County Water Control and Improvement Digtrict #4 obtains water
from its own wells in the Hueco Bolson aquifer. In 1997, the Didtrict provided 61 acre-
feet (TWDB) of water to the communities of Fabens, San Elizario, the Quadrilla MUD,
and to other buyers.

The fourth MWP in the county is the El Paso County Water Authority. The
Authority’s water supply is derived from its own wels and is ddivered to a number of
entities, Horizon City being the most prominent.

The fifth MWP is the Town of Van Horn in Culberson County. Beddes
supplying water to its own community from wels located in the Wild Horse FHat section
of the SAt Basn aguifer, Van Horn sdls water to the Town of Serra Blanca through the
Hudspeth County Water Control and Improvement Didtrict #1.  In 1997, 115 acre-feet
were sold to Serra Blanca (TWDB).

1.6 WATER MANAGEMENT PLANNING
1.6.1 State Water Plan

The Texas Water Development Board adopted the amended Texas Water Plan,
Water for Texas on August 20, 1997 as the officid water plan for Texas. The Texas
Water Code directs the TWDB to update this comprehensve water plan which is used as
a guide for the management of the Stat€'s water resources. This State plan was the result
of a consensus planning process that included efforts by the Texas Natura Resource
Consarvation Commission (TNRCC), the Texas Parks and Wildlife Department, and
community and professona leaders. Based on water-resource availability and for

planning purposes, the state was divided into 16 regions. All saven countiesin the
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current Far West Texas region were included in the State plan’s Upper Rio Grande region
andyss.

The State plan provides a brief narative of the TWDB’s evadudion of the
following entities, programs, tresties and compacts:

Internationd United States-Mexico Treaty

Rio Grande Compact

Pecos River Compact

Watermagter Office of the TNRCC
Economically Distressed Area Program (EDAP)
Programs of El Paso

Programs of Alpine and Fort Davis

The Sate plan briefly identifies the water-conservation efforts that the El Paso
area will undertake to protect the ground-water and surface-water resources. El Paso will
continue to rely on the Rio Grande for surface water and on the Hueco and Meslla
Bolson aguifers for ground water. The grester use of water from the aquifers is for
municipal use in the El Paso area Therefore, management of the aguifers is crucid since
the amount of ground water needed to supply the projected future demands in the El Paso
area exceeds the estimated annual effective recharge to the aguifers. El Paso will conduct
aquifer recharge projects in an effort to stop the drawdown effect of the aguifers.
Blending fresh and brackish water, desdination pilot projects, expanson of the Meslla
Bolson aquifer wel fidd, wastewater reuse, acquistion of additiond water rights, and
ongoing studies and negatiations to maximize development of the Rio Grande Project are
al expectations included in this plan. Communities located in the rurd counties will
continue to rely on ground-water sources.

According to the State Water Plan, the Upper Rio Grande region is expected to
experience an overd! decline in total water use from 1990 to 2050. Conservation efforts
in the municipal and irrigation sector are each projected to save about 46,000 acre-feet of
total water by the year 2020. Presently, the municipa sector comprises 27 percent of the
totd water used in the region (both ground water and surface water), while the irrigation
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sector comprises 67 percent of the water used. By the year 2050, municipd use is
expected to increase to about 44 percent and irrigation use is expected to decrease to
about 50 percent.

The State plan (page 3103) discusses two water-related problems and needs that
are dgnificant to the Far West Texas region. The first issue concerns the projected shift
in Rio Grande water use from irrigation to municipal and the need to complete the
process of adjudicating water rights within the Upper Rio Grande Basin to prevent
conflicts between the different uses and between individud water-rights holders.  The
second matter of concern to the region is the sdinity of the Pecos River. The plan
discusses the Mdaga Bend Sdinity Control Project in New Mexico and its intent to
minimize the intruson of saturated brine into theriver.

A City of El Paso pipeine from the Rio Grande is the only mgor water-supply
recommendation in the State water plan (Figure 314, page 333) listed for the Far West
Texas region. The conveyance project will adlow the City to expand its reliance on Rio
Grande waters delivered by New Mexico per the Rio Grande Compact. The State water
plan (Figure 315, page 334) dso liss Alpine Lake in Brewster County as an dternative
water-supply development site.

1.6.2 Water Management and Drought Contingency Plans

Far West Texas is perennidly under drought or near-drought conditions compared
with more humid aress of the date of Texas. Although resdents of the region are
generdly accusomed to these conditions, the low ranfdl and the accompanying high
levels of evaporation underscore the necessty of developing plans that respond to
potentid disruptions in the supply of ground water and surface water caused by drought
conditions.  The following water management and drought contingency plans were
provided by severd entities. County Commissoners Courts have not enacted water
conservation ordinances, nor have they promulgated water avallability requirements for
new developments.

The El Paso Water Resource Management Plan was commissioned by El Paso
Waer Utilities and the El Paso County Water Improvement Didrict #1. The plan
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edtablishes preferred dternatives to meet the future water-supply management needs for
much of the county. A number of other management reports have been prepared by the
City that condder specific management drategies. The City of El Paso has dso
devel oped a comprehengive drought contingency plan.

Water-supply management/conservation plans have aso been prepared by the
Town of Van Horn and by the Terdl County Water Control and Improvement Didtrict
#1 for supplies provided to the Town of Sanderson. The two entities have also prepared
drought contingency plans. Both the El Paso County Water Improvement Didtrict #1 and
the Hudspeth County Conservation and Reclamation Didrict #1 irrigation didtricts have
prepared drought contingency plans. A summary of these plans is contained in Appendix
1A.

1.6.3 El Paso Water UtilitiesPublic Service Board (EI Paso WU/PSB) as the
Declared Regional Water Supply Planner
In 1995, the Texas Legidature passed Senate Bill 450 designating the El Paso

WU/PSB as the regional water and wastewater planner for El Paso County. The purpose
of the Bill is to improve regiond water and wastewater planning for El Paso County and
encourage increased consultation, coordination, and cooperation in the management of
regiond water resources. The City of El Paso would sarve a pivotd role in dl future
planning and expanson projects. The City, through the El Paso WU/PSB, is to receive
priority congderation for public funding for the planning, design, and condruction of
water supply and wastewater sysems within the county. The intent of Senate Bill 450 is
to address regiond planning issues by the following seven actions:

Coordinate water and wastewater management on aregiona watershed basis.

Address water quality and quantity conditions adversdy affecting the public

hedlth and the environment.

Provide efficient planning and management of water resources to remediate

exiging and avoid future colonia conditions
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Paticipate in water and wastewater planning with adjacent counties and the
border sates of New Mexico and Chihuahua, Mexico, to address
transboundary water issues.

Encourage conjunctive management for the protection and preservation of the
limited surface-water and ground-water resources.

Maximize the amounts and provide for the efficdent use of public funding to
implement the purposes of Senate Bill 450.

Provide intergovernmental cooperation with water utilities to encourage ther

planning to be congstent with the regiond plan.

1.6.4 Irrigation District Management Plans

The El Paso County Water Improvement Didrict #1 and the Hudspeth County
Conservation and Reclamation Didrict #1 have developed management plans for ther
operations. Summaries of these plans are shown in Appendix 1C.

1.6.5 Underground Water Conservation District Plans

The Texas Legidature has established a process for locd management of ground-
water resources through ground-water conservation digtricts. Ground-water conservation
digricts are charged to manage ground water by providing for the conservation,
preservation, protection, recharging and prevention of waste of the ground water within
their jurisdictions. An eected board governs these didricts and establishes rules,
programs and activities specificdly designed to address loca problems and opportunities.
Texas Water Code 836.0015 dates, in part, “Groundwater conservation districts crested
as provided by this chapter ae the da€'s preferred method of groundwater
management.”  Four digricts are currently in operation within the planning region.

1.6.5.1 Hudspeth County Underground Water District #1

The Hudspeth County Underground Water Didrict #1 was created in 1956 and
is located in the Del Vdley irrigation aea of northeast Hudspeth County, with the City
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of Ddl City lying approximately in the center of the Didrict. Didrict activities primarily
include the monitoring of weater levels in the aquifer and advisng loca irrigators of
pending problems.
The Didrict’s management plan includes the following gods
Provide for the mogt efficient use of ground water
Control and prevent the waste of ground water

Address natura-resource issues

1.6.5.2 Jeff Davis County Underground Water Conservation District
The Jeff Davis County Underground Water Conservation Didrict was formed in
August 1994 (HB 2866) and indudes dl of Jeff Davis County within its jurisdiction.
Didrict activities include the regigration of al new wells and the permitting of wells that
are cgpable of producing 25,000 gdlons per day or more. State well congruction
standards are enforced and water levels are monitored in 28 observation wells located in
high use areas. The Didrict is involved with the Fort Davis Water Supply Corp. in a
wellhead protection program and aso provides educational programs for schools and the
public.
The Didrict has identified the following godsin its management plan:
Improve the basic understanding of ground-water conditionsin the digtrict
Provide for the mogt efficient use of ground water
Protect and enhance the quantity of usable quality water by controlling and
preventing waste
Address conjunctive surface-water management issues
Regulate the production of ground water to ensure adequate weter for the

future
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1.6.5.3 Culberson County Groundwater Conservation Digtrict
The Culberson County Groundwater Conservation Didtrict occupies the
southwestern haf of Culberson County and was confirmed in May 1998. The Didtrict has
recently adopted a management plan, along with associated rules and regulations, and has
edtablished the following manegement gods:
Improve the basic understanding of ground-water conditions in the Didtrict
Implement management  drategies that will provide for the most efficient use
of ground water
Strive to prevent the waste of water
Minimize the influence of pumping of wells on the degradation of the aquifers
by regulating the spacing of wels and by use of a Production Use
Measurement Area
Minimize the potentid for contamination of ground water by new or exiding
wdls
Monitor the water leaving the Didrict through exportation for the purpose of
planning and data inventory

1.6.5.4 Presidio County Underground Water Conservation District

Presdio County resdents approved the formation of the Presdio County
Underground Water Consarvation Didrict in an eection hed August 31, 1999. The
Didrict includes dl of Presdio County and will be developing rules and management
plansin the near future.

1.6.5.5 El Paso County Priority Groundwater Management Area

In 1985, the 69" Texas Legidature recognized that certain aress of the state were
experiencing or were expected to experience criticd ground-water problems.  House Bill
2 directed the Texas Department of Water Resources (later to become the Texas Water
Commisson (TWC) and the Texas Water Development Board (TWDB)) to iderntify the
citic  ground-water aress, to conduct sudies in those aess, and to make
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recommendations on whether a ground-water conservation didtrict should be established
in critical aress.

The TWC and TWDB evduated ground-water supply conditions in El Paso
County in 1990 as part of the “Criticdl Ared’ program. An overview evauation (TWDB
Report 324) recognized that the Hueco Bolson aquifer had a long history of water-leve
decline and water-qudity deterioration, and dtated that the expected life of the aquifer,
under then current conditions, was about 60 years at best. Rather than declaring the area
“Criticd,” the TWC chose to place a moratorium over the declaration until after a 50-
year water management plan for the City of El Paso was completed.

Senate Bill 1 changed the name of “Criticd Ared’ to “Priority Groundwater
Management Area’ (PGMA) and mandated that the Texas Naturd Resource
Conservation Commission (TNRCC - successor agency to the TWC) complete reviews of
dl pending PGMA gudies. The TNRCC requested a technica update study of El Paso
County (TWDB OpenFile Report, Preston 1998) and (TP&W Report, El-Hage and
Moulton, 1998). These studies were completed in the spring of 1998. The TWDB report
concluded that water-level declines and quality deterioration are ill present in the Hueco
Bolson, but did not address El Paso’s plans to remedy the problems and provide long-
term management. The TP&W reported no known effect on wildlife as a result of water-
level declines in the Hueco Bolson aquifer. TNRCC daff then completed their analyss
and recommended to their Commissoners that the area identified by the TWDB as the
Hueco Bolson aquifer in El Paso County be declared a PGMA (TNRCC File Report,
Musick, 1998).

The Commissoners, subsequently, declared “the area of El Paso County
overlying the Hueco Bolson aguifer, including its subcrops and outcrops’ as a Priority
Groundwater Management Area. However, the Commissioners stated that “El Paso has
clearly demondrated a dgnificat effort toward regionad cooperation, planning, and
voluntary implementation of actions to address water supply problems’ and that “it is not
clear that credting a groundwater conservation digrict for the area of El Paso County
overlying the Hueco Bolson aquifer would be in the public interest, meet a public need,

1-41



Far West Texas
Regiond Water Plan

or benefit the property therein at this time’” (TNRCC Docket No. 98-0999-MLM, SOAH
Docket No. 582-98-1540).

1.6.6 Water-Supply Problem Areaswithout Management Plans

The City of El Paso, through Bl Paso Waer Uitilities, is the only entity in the
county with a management plan. El Paso County has a feashility plan for recommended
facilities to provide water and wastewater to aress outsde the City of El Paso. The time
frame for providing services would be edtablished based on the availability of surplus
funds. Other entities within the county are working on sSmilar plans, but none were
available at the time of this report.

Regiond water management plans in the rurd counties are primaily the
responshbility of the underground water conservation digricts and these are redricted to
their individual counties. Because of the remoteness of the individud communities in the
rurd counties, regiond plans linking facility needs are presently impractica.

1.7NEW MEXICO/TEXASWATER COMMISSION

The New Mexico/Texas Water Commisson was formed in 1992 with the
members liged beow, and with a commitment to regiond long-term planning for the
region below Elephant Butte Dam through El Paso.

New M exico Texas
Elephant Butte Irrigation Didtrict El Paso County Water Improvement Didtrict # 1
City of Las Cruces El Paso Public Service Board
New Mexico State University Univergty of Texas a El Paso
Dona Ana County

The El Paso County Water Improvement Didrict # 1 is no longer a member of the
Commisson.

In 1994, the Commission retained the services of Boyle Engineering Corporation
and Enginearing-Science, Inc. to prepare what is called the Conjunctive Water Resource
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Management Plan (1994 Plan). This study was completed in December of that same year
and was funded by members of the Commisson with hep from the New Mexico
Interstate Stream Commission and the Texas Water Development Board. The objective
of this sudy was to “examine surface water conveyance and trestment dternatives from
Cabdlo Dam to the City of El Paso to increase the municipa and industrid use of surface
water, improve the quaity of surface water for al usaers, and extend the ground-water
resources of the region.”

Other efforts to provide a sustainable water supply to users within the Rio Grande
Project aea ae presently being examined by the Commisson.  Currently, the
Commission is working on the El Paso/Las Cruces Regionad Sugtainable Water Project
that will involve new surface-water treetment plants for the New Mexico Cities of Haich,
Las Cruces and possbly Anthony, as wel as El Paso. Additiond dternatives that will
impact both Las Cruces, New Mexico and El Paso County, Texas have been developed
and the find Environmenta Impact Statement should reach a Record of Decison for the
project by the fall of 2000.

1.8 INTERNATIONAL WATER ISSUES
1.8.1 Ciudad Juarez Water 1ssues

The role of Ciudad Juarez, Chihuahua as a mgor source of municipd water
demand and as asource of untrested wastewater into the Rio Grande cannot be ignored.
Ciudad Juarez, one of the largest cities on the U.S/Mexico border, is 100 percent
dependent on the Hueco Bolson aguifer to satidfy dl of the municipd and industrid
sectors of its economy. El Paso, dso one of the largest cities on the U.S. sde of the
border, is dependent on the Hueco Bolson aquifer to satisfy approximately 40 percent of
its municipd and indudriad needs. The two cities, however, gopear to be headed in
different directions with regard to their reliance on the aquifer.

Between the years 1990 and 1997, El Paso=s annua consumption of water from
the Hueco Bolson aquifer decreased from approximately 72,300 acre-feet to 50,900 acre-
feet, a reduction of about 21,400 acre-feet. The large reduction in El Paso=s dependence
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on ground water can be traced to (1) the City=s increasing use of surface water (Figure 1-
16a), (2) the adoption of water-conservation programs, and (3) the initiation of pricing
Srategies that discourage excessve water consumption.

Over the same period of time, Ciudad Juarez=s annud production of water from
the Hueco Bolson aquifer increased from 97,200 acre-feet to 112,900 acre-feet, an
increase of 15,700 acre-feet (Figure 1-16b). The increased production of ground water
from the Hueco Bolson by Ciudad Juarez is, however, offset by the dightly larger
reduction of withdrawal from the aquifer by El Paso.

Ciudad Juarez has 142 Hueco Bolson water wells that supply both domestic and
indugrid needs. As of February 1999, the City had 224,633 domestic connections
representing 95 percent of the tota connections; the remaining 11,792 or five percent are
indugtrid  and commercia connections. 1,122,331 or 92 percent of the totad city
population is comected to the water system, while 84 percent is connected to the sewer
gysem. Water service to the remaining population is through water tank truck ddivery.

With a rapidly growing population that is currently estimated to be over 1.3
million, Ciudad Juarez is faced with a diminishing water supply from its current source,
the Hueco Bolson aquifer. The City is currently undertaking the preparation of a Water
Magter Plan to address population projections, water demands and identification of
sources to meet the projected water demands over the next 20 years. The City is
exploring additional ground-water sources west of the Sera Juarez in the Congos
Medanos. However, this supply source is consdered a short-term solution.  Potentidly
larger ground-water sources to the south are aso being explored. Long term solutions
will likely focus on dternative management of dlotted water from the Rio Grande (Rio
Bravo).

1.8.1.1 Transboundary Effects of Ground-Water Pumpage
In the shdlow portion of the Hueco Bolson aquifer beneath the State of Texas and
the adjoining aeas of the State of Chihuahua (Mexico), groundwater generdly flows

away from the river, or toward the center of the established drawdown cones in Cd.
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Juarez and in El Paso. In the deeper reaches of the aguifer, the river has little or no
influence on the direction of ground-water flow. In these deeper zones, the direction of
flow is adso toward the center of the edtablished cones of depresson caused by the
pumping-induced diversons of ground water. Between the years of 1910 to 1960,
regiona groundwater underflow proceeded from Mexico to the U.S,, due to the grester
withdrawd rate on the El Paso sde. Since 1960, groundwater has generdly flowed from
the U.S. to Mexico. Figure :17 displays this phenomenon grgphicdly. This more recent
underflow to Mexico is congdered to be brackish, with water quaity smilar to that of the
Lower Vdley of El Paso.

With continuous pumping from both Ciudad Juarez and El Paso, both cites have
experienced extensve water-level drawdowns and water-quality degradation due to
laterd brackish water intruson into the fresh water zones. Pumping by Ciudad Juarez
gnce 1997 has damply continued this trend. Brackish water intruson from irrigation
return flow drains continues to expand laterally and verticdly, and to degrade water
qudity in the shdlow dluvium dong the Rio Grande. This dtuation cannot be rapidly
ediminated. Even totdly diminaing pumping leaves behind cones of depresson, which
draw in the brackish water for many years. Figure 1-18 is a regiond potentiometric
surface map showing current conditions in the Hueco Bolson for the City of El Paso and
Cd. Juarez. This figure is an update of Figure 3.8 in the October 1997 transboundary
aquifer study (Hibbs and others, 1997). This figure is based on data generated by a
numerica (finite difference) modd of the ground-water conditions in the El Paso/Ciudad
Juarez area.  The approximate boundaries of cone of depresson as modeled for the years
2000 and 2010 are marked on the figure. The cone of depression is projected to expand
northward and eastward beyond its present limits. This will place greater stress on both
El Paso and Ciudad Juarez, asit will promote the inflow of more sdine weter.
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1.8.2 Local and International Water 1ssue Surveys
1.8.2.1 Economic Development Strategy for the Sustainable Use of Water Survey

In April of 1996, the Center for Environmenta Resource Management (CERM)
undertook a comprehensive effort to identify the critical water issues in order to cregte an
economic development srategy for the region. This drategy is based on a sustainable
approach to the region's water resources. A stakeholder taskforce was formed that
included researchers and individuas representing a cross section of interests throughout
the region. The concerns of this collective group were compiled, and the results are
presented in a report, An Economic Development Strategy for the Sustainable Use of
Water in the Paso del Norte Region, and a series of technical papers written addressing

theseissues. The results of this survey are shown in Appendix 1C.

1.8.2.2 Far West Texas Water M anagement | ssues Survey
Ealy in the regiond water-management planning process, LBG-Guyton
Associates prepared and ddivered a survey to numerous individuds with water-related
interests.  The purpose of the survey was to assst the Far West Texas Regiond Water
Panning Group in identifying a common long-range vison for a successful regiond
water plan. The survey contained questions relating to water-supply adequacy, water
management and drought contingency plans, and water-related issues of concern.  Thirty-
gx responses werereceived. A summary of the survey conclusions follows.
Current water-supply sources are inadequate to meet 50-year supply
needs.
Greatest problems with water supplies are:
shortage of supply,
lack of planning for the future,
cost,
inadequate distribution facilities,
rapid growth creating grester demand, and
State and Federa regulations.
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Concern for specific environmenta water needs.
Insufficient drought contingency planning.
Concern about exporting water away from source area.
Moderate response to need for mandatory water-conservation policies.
Cities and underground water conservation didricts should enforce
conservation policies.
Reuse of water supplies should be encouraged.
Regiond water supply and wastewater fecilities are appropriate for El
Paso County but not for rurd counties.
The date and underground water conservation digtricts should enforce
gricter wel-construction requirements.
Activities of concern outsde the planning region are:
population and water-demand increases across the internationd
border,
upstream use of the Rio Grande,
potentid low-levedl radioactive waste and other hazardous waste
Stes, and
State and Federal regulations.
Factors most important in the planning process are:
keeping the cost of water low,
keeping the quality of water high, and
making sure the supply is sufficient and reliable.

1.9 COLONIAS

Colonias represent a specid, and growing, subset of municipa demand in the
region, and a chadlenge to water supplie’ss.  Mog colonias are subdivisons in
unincorporated areas located dong the United StatesMexico international border and
typicaly consst of smdl land parcds sold to low-income people.  These subdivisons
often lack basic services, such as potable water, sawage disposal and treatment, paved
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roads, and proper drainage. Public hedth problems are often associated with these
colonias (El Paso WU/PSB, 1998).

The Economicaly Distressed Area Program (EDAP) was created by the Texas
Legidature in 1989 and is adminisered by the TWDB. The intent of the program is to
provide locad governments with financid assstance for bringing waer and wastewater
sarvices to the colonias.  An economicdly distressed area is defined as one in which
water supply or wastewater systems do not megt minima dae dandards, financid
resources are inadequate to provide services to meet those needs, and 80 percent of
dwdlings in the area were occupied on June 1, 1989. Affected counties are counties
adjacent to the Texas/Mexico border, or that have per capitaincome 25 percent below the
date average and unemployment rates 25 percent above the dtate average for the most
recent three consecutive years for which datistics are available (TWDB EDAP Paper,
1996).

1.9.1 El Paso County Colonias

In December 1998, the TWDB estimated that there were 172 colonias within the
El Paso region (Figurel-17). In El Paso County done, 156 colonias were recognized by
the TWDB. Culberson County was the only county within the region that did not have a
coloniawithin its boundaries.

The EPWU has served as a program manager to assst outlying water didtricts in
goplying for funding, mester planning, design, and condruction management.  As
regiona planner for El Paso County, EPWU continues to work with various water
digricts in an effort to consolidate efforts in securing adequate weater supplies and to

capitaize on economies of scale.

1.9.1.1 Infrastructure

To date, the TWDB has committed $120 million to fund infrastructure
development in 104 colonias in El Paso County. As of June 2000, 30 projects have been

funded. Twenty-one projects are complete, eight are under construction, and one is under
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design. A tota of $65 million in projects had been completed through 1999, and $23
million in projects is under condruction. Both the TWDB and the North American
Development Bank (NAD Bank) are funding two Lower Valey Water District projects
that are under bid. The TWDB is funding the design and condruction adminigtration, and
NAD Bank is funding the congruction. The edimated vaue of the two condruction

contracts is $8 million.

1.9.1.2 Connections

Additiond funding from NAD Bank ($1.9 million) and the Paso Del Norte Hedth
Foundation ($1 million) and excess Lower Vdley EDAP Phase Il funds from TWDB
($0.85 million) is being used to fund qudified private (customer) wastewater service line
and connection projects within the Lower Valey Water Didrict. A totd of 1,193
households will be provided service by the two projects that are under construction.
Condruction condgts of indaling the pipeline from a house to a collector line located at
the Street, associated clean-outs, and emptying and abandoning the existing septic tank.

Smilarly, El Paso County has received $0.9 million from the Texas Department
of Housng and Community Affars (TDHCA) earmarked for qudified private (customer)
water and wastewater service line and connection projects in the communities of
Westway and Canutillo. It is estimated that 280 wastewater and 33 water connections
will be made in Westway, and approximately 700 wastewater connections in Canutillo.

Within El Paso County, an estimated 52,000 residents now have water service
available, while an estimated 20,600 resident now have wastewater service available.

As of 1998, of the 40 colonias without water or sewer service in El Paso County,
an estimated 4,200 resdents were without water, and an estimated 14,500 residents were
without westewater service. An edimated $27 million is needed to provide these
savices. A recent federdly funded initiative of $25 million cdled the Texas Plan can be
used to provide water and sewer connections to the 13 Texas border county colonias by
2001.
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1.9.2 Rural County Colonias
Fewer colonias occur in the rurd counties. However, ther needs are of smilar
importance.  The following is a summary of each rura county’s colonias, associated
projects and costs where available (source: TWDB EDAP database and loca input).
Brewster County
Marathon - Water Supply/Wastewater $112,600
Study Butte - Water Supply $1,257,000
Culberson County
No Colonias
Hudspeth County
Acaa- Planning Studies’Water Supply $521,208
SeraBlanca- Wagtewater $2.23 million
VillaAlegre - Wastewater
Fort Hancock East Unit #1 and Unit #2
Jeff Davis County
Fort Davis - Wastewater $462,534
Vdentine - Wastewater
Presidio County
Canddlaria- Water Supply/Wastewater $300,000
Shafter - Water Supply/Wastewater
Las Pampas (Larson Ranch) - Water Supply/Wastewater
Ruidosa- Water Supply/Wastewater $315,000
Loma Pdona (Bad Hills) - Water Supply $515,000
Redford - Water Supply/Wastewater $572,200
Pueblo Nuevo (Millington Addition) - Water Supply $500,000
Terrel County
Sanderson — Wastewater $2.95 million
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1.9.3 Reports on Colonias
Thefollowing isalist of reports on coloniasin Far West Texas

Water and Wastewater Management Plan; by Parkhill, Smith & Cooper,
in association with CH2M Hill, May 1988.

Water and Wastewater Needs of Coloniasin Texas, by Texas Water
Development Board; October 1992.

EDAP Phase | Facilities Engineering Community of San Elizario, Texas
Water & Wastewater Plan; by Moreno Cardenas, Inc. Consulting
Engineers; Jan. 1992.

EDAP Phase | Facilities Engineering, City of Socorro, Texas Water and
Wastewater Plan; by Moreno Cardenas, Inc. Consulting Engineers, Dec.
1992

East Montana Area Facility Engineering Plan for the TWDB EDAP; by
Parkhill, Smith & Cooper, Inc.; Sept. 1994.

Final Canutillo Water and Wastewater Facility Plan; by John Carollo
Engineers, May 1995.

Amendment to the Facility Plan for City of Socorro, Texas Water and
Wastewater Facilities; by Parkhill, Smith & Cooper, Inc.; July 1995.

Amendment to the Facility Plan for Community of San Elizario, Texas
Water & Wastewater Facilities; by Parkhill, Smith & Cooper, Inc.; July
1995.

Technical Memorandum No. 2 — Comprehensive Planning Document
Socorro EDAP Facilities; by Parkhill, Smith & Cooper, Inc.; July 1995.

Amendment to the Environmental Information Document for San Elizario,
Texas Water & Wastewater Facilities; by Parkhill, Smith & Cooper, Inc.;
July 1995,

Amendment to the Environmental Information Document for City of
Socorro, Texas Water & Wastewater Plan; by Parkhill, Smith & Cooper,
Inc.; July 1995.

Colonias Projects in El Paso County;, by EPWU/PSB, March 1998;
prepared for EPWU/PSB.
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Water Facilities Master Plan for the Lower Valley Water District;
prepared by Parkhill, Smith & Cooper, Inc.; August 2000.

In addition to the above reports, information on colonias in Far West Texas can be
found at the following website: http://www.twdb.state.tx.us/colonias/.

1.10 PROJECTSAND STUDIES
The El Paso-Las Cruces Regiond Sustainable Water Project was created in 1991

as a result of the lawsuit settlement agreement over water tranfers between the City of El
Paso and New Mexico. Per the agreement, the EPWU/PSB was designated as the lead
agency. The gods and objectives of the Sudtaindble Water Project are to mutualy
explore dternatives for sustainable development of the region’s water resources. For
over a year, the project has been evauating various eements to determine the best viable
dternative meeting the overall gods and objectives. Some of the project's benefits
include:

Improving and protecting the qudity of ground and surface water

Presarving the Hueco and Mesilla ground-water bolsorvbasin aquifers

Ensuring a year-round water supply of quaity water from the Rio Grande

Providing efficient water trestment aterndives to increase surface-water

supply

Continuing to meet Treaty and Compact requirements for delivery of Rio

Grande Project water

The EPWU/PSB, in an effort to adequatdly manage the water resources in the

region, has conducted severa pilot projects in the areas of aquifer storage and recovery,
dedination, microfiltration, and nancfiltration.  The pilot projects listed bedow ae
summarized by reports and studies and are briefly described in Appendix 1D.

Concept Design of ASR Wellfield and Collection Fecilities

Brackish Water Reverse Osmosis Pilot Plant

Anthony/Canutillo Membrane Treatment Pilot Plant

Dedination Feashility Study — Phase |
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The Texas Water Development Board, in conjunction with the New Mexico
Water Resources Research Indtitute, the International Boundary and Water Commission,
the Comison Naciona del Agua, the Junta Municipa de Agua y Saneamiento de Ciudad
Juarez, and the Comison Internationd de Limites y Aguas, conducted an intensve study
of the common agquifers of the El Paso, Ciudad Juarez, and Las Cruces region. The study,
which involved nearly three years of work, was published by the TWDB in 1997 under
the titte Transboundary Aquifers of the El Paso/Ciudad Juarez/Las Cruces Region
(Hibbs, et d., 1997). Observations and recommendations made in this report are aso
summarized in Appendix 1D.

1.11 FUNCTIONS OF STATE AND FEDERAL AGENCIES
1.11.1 TexasWater Development Board (TWDB)

The TWDB, especidly the Water Resources Planning Divison, is a the center of
the Senate Bill 1 planning effort. The agency has been given the respongbility of
directing the effort in order to ensure conastency and to guarantee tha dl regions of the

gtate submit plansin atimely manner.

1.11.2 Texas Natural Resour ce Conservation Commission (TNRCC)

The TNRCC drives to protect the dtat€'s natural resources, consstent with a
policy of sustainable economic development. TNRCC's god is clean air, clean water, and
the safe management of wagte, with an emphasis on pollution prevention. The TNRCC is
the major state agency with regulatory authority over state waters in Texas. The TNRCC
has inventoried the water-right filings and dams within the Upper Rio Grande Badn as
pat of the water-rights adjudication process, but has not completed this process. To
make this process complete, the adjudication would have to be evauated and ruled upon
by Didrict Court. The TNRCC is ds0 respongble for ensuring that al public drinking-

water systems are in compliance with the drict requirements of the State of Texas.
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1.11.3 Texas Parks and Wildlife Department

The Texas Paks and Wildlife Depatment provides outdoor recreationa
opportunities by managing and protecting wildlife and wildlife habitat and acquiring and
managing parklands and historic areas. The agency currently has 10 internd divisons
Wildlife, Coastd Fisheries, Inland Fisheries, Law Enforcement, State Parks,
Infrastructure, Resource Protection, Communications, Adminidrative Resources, and
Human Resources. Three senior divison directors provide specid counsd to the
Executive Director in the areas of water policy, land policy and adminidrative matters.
The department has automatic status as a recognized party in any water right contested
hearing case.

1.11.4 Texas Department of Agriculture (TDA)

The TDA was edablished by the Texas Legidature in 1907. The TDA has
marketing and regulatory respongibilities and adminisers more than 50 separate laws.
The current duties of the department include: (1) promoting agriculturd products locdly,
nationdly, and internationdly (2) assding in the deveopment of the agribusness in
Texas, (3) regulating the sde, use and disgposd of pedticides and herbicides;, (4)
controlling destructive plant pests and diseases, and (5) ensuring the accuracy of dl
weighing or measuring devices used in commercid transactions.  The depatment aso
collects and reports statistics on adl activities reated to the agriculturd indudry in Texas.

1.11.5 Texas State Soil and Water Conservation Board (TSSWCB)

The TSSWCB is chaged with the overdl respongbility for adminisering the
coordination of the state€'s soil and water conservation program with the state's soil and
water consarvation didricts.  The agency is responsble for planning, implementing, and
managing programs and practices for abating agriculturd and forest nonpoint source
pollution. Currently, the agriculturd/forest nonpoint source management  program
indudes problem assessment, management program development and implementation,
monitoring, education, and coordination
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1.11.6 International Boundary and Water Commission (IBWC)

The IBWC adminigters the internationd waters of the Rio Grande according to
the two treaties between Mexico and the U.S., which govern these waters; the tredties are
discussed in detal dsewhere in this report.  The IBWC is currently involved in
discussons with Mexico as to how or when Mexico will be able to make up its “water
debt” under the 1944 treaty. Drought within the interior of Mexico, especidly the Rio
Conchos watershed that flows to the Rio Grande in the vicinity of Presdio, Texas, has in
recent years resulted in the inability of Mexico to make the agreed-upon ddivery

amounts.

1.11.7 United States Bureau of Reclamation

The dretch of the Rio Grande from Elephant Butte Dam (approximately 100
miles north of El Paso) to Fort Quitman, Texas, is within a federd reclamation project
known as the Rio Grande Project. The Bureau manages the Elephant Butte Dam and the
Cabdlo Reservoir, and determines the amount and timing of al water releases to Texas,
with the input of the El Paso County Water Improvement Didrict #1. The Bureau is
guided by the terms of the Rio Grande Compact. The Bureau has assarted title to dl of
the water in the Project in a lawsuit styled United States v. EBID, et d, which is currently
being litigated.

1.11.8 United States Geological Survey (USGS)

The USGS sarves the nation by providing religble scientific information to (1)
decribe and underdand the Earth; (2) minimize loss of life and property from naturd
disssters;, (3) manage water, biologicd, energy, and mineral resources, and (4) enhance
and protect qudlity of life.

The USGS's Waer Resources Divison has played a mgor role in the
underdanding of the ground-water resources of Far West Texas. Scientists with the
USGS have conducted regiond studies of water availability and water qudity. Many of
these studies have been conducted in conjunction with the TWDB. These sudies have
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provided much of the data for more recent investigations conducted by graduate students
and faculty members of the geology depatments of many Texas universties Mogt
recently, the USGS has worked with EPWU to develop a new numerica ground-water
flow mode of the Hueco Bolson.

1.11.9 United States Environmental Protection Agency (EPA)

The misson of the EPA is to protect human hedth and the environment.
Programs of the EPA ae desgned (1) to promote nationad efforts to reduce
environmental risk, based on the best avalable scientific information; (2) ensure that
federd laws protecting human hedth and the environment are enforced farly and
effectively; (3) guarantee that al parts of society have access to accurate informetion
aufficent to manage human hedth and environmenta risks and (4) guarantee that
environmental protection contributes to making communities and ecosysems diverse,

sugtainable and economically productive.

1.11.10 United States Fish and Wildlife Department (USFWYS)

The USFWS enforces federd wildlife laws, manages migratory bird populations,
resores nationdly ggnificant fisheries, consaves and restores vitd wildlife habitat,
protects and recovers endangered species, and helps other governments with conservation
efforts. It dso administers a federa ad program tha distributes money for fish and
wildlife retoration, hunter education, and related projects across the country.
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2.1 INTRODUCTION

Planning for the wise use of the exiging water resources in Far West Texas requires a
reasonable estimation of current and future water needs for al water-use categories. The Texas
Water Deveopment Board (TWDB) Regiond Planning Rules specify in Section 357.5 (d) that in
developing regiona water plans, the Regiond Water Planning Groups shdl use for population
and water demand projections one of the following:

Sate population and water demand projections contained in the state water plan or

adopted by TWDB after consultation with the Texas Natural Resource Conservation

Commission and Texas Parks and Wildlife Department in preparation for revision of the

state water plan; or

Population or water demand projection revisions that have been adopted by TWDB, after

coordination with Texas Natural Resource Conservation Commission and Texas Parks

and Wildlife Department, based on changed conditions and availability of new
information.

State data provided by the TWDB based on the first criteria were developed during the
consensus water-planning process involved in the 1997 dsate water plan, “Water for Texas, A
Consensus-Based Update to the State Water Plan,” (TWDB, August 1997). In accordance with
the above guiddines, the Far West Texas Regiond Water Planning Group requested and was
given gpprova to revise specific population and water demand data for use in the regiond plan.
Thus, the population and water demend projections shown in this chapter are derived from a
combination of TWDB data and approved revisons. The following two sections discuss the
devdopment of these two sets of data The remaning two sections specificdly discuss
population and water demand projections in the region. Population and water demand are
presented in both tabular and graphic form at the end of the chapter.

Lagly, projected population by city and county and water demand by county and
category are presented in Tables 2-1 and 2-2. Water demand by the mgor water providers
identified in Chapter 1 is presented in Table 2-3. These tables are formatted as required by the
TWDB and modified with adopted vaues from the Regionad Water Planning Group.
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2.2 CONSENSUS-BASED POPULATION AND WATER DEMAND PROJECTIONS

Brief discussons of the methods and assumptions used in the sta€'s consensus water-
planning process for each water demand category are found in Subsections 2.2.1 through 2.2.6.
This materid has been extracted from the 1997 Consensus State Water Plan, Volumes 11 and 111.
Detailed discussons on methodologies, assumptions, data sources, and modding scenarios are
primarily found in Volume Ill. Both volumes can be found on the TWDB's web page located at:
http://www.twdb.state.tx.usiwrp/state- plan/wat- plan-iii.htm

2.2.1 Municipal

The quantity of water used for municipa purposes in Texas is heavily dependent on
population growth, climatic conditions, and water-conservation measures. For  planning
purposes, municipal water use comprises both reddentid and commercid water uses.
Commercid water use includes business establishments, public offices, and ingtitutions, but does
not incude indudrid water use. Reddentid and commercid uses are categorized together
because they are smilar types of uses; i.e, they both use water primarily for drinking, cleaning,
sanitation, ar conditioning, and landscape watering. Water use within a city limit that is not
included in the quantification of municipa demand is that used in manufecturing and indudtrid
processes. See Section 2.2.2 Manufacturing for a definition of this type of water use.

The 1997 Consensus Water Plan gives population projections for dl cities and towns
with 1,000 or more resdents and for the rurd populations (County Other) within counties. The
development of the consensus population projections for the 1997 Plan incorporated data from
the State Data Center and from the U.S. Bureau of the Census 1990 census counts. The
population forecasting scenarios identified for use in the date water-planning process during
development of the Consensus Water Plan — termed "growth scenarios’ — varied in terms of
migration rate.  The Consensus Technica Advisory Committee identified the most likely growth
scenario for each county given recent growth rates and likely development trends, regiona and
date totals termed "recommended” are an aggregated mix of these individua county sdections.

The municipd water-use forecasts rely on population, per capita water use and on

potentia  conservation-saving projections.  The municipd water-use forecasting scenarios used
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two different weather assumptions and three different water-conservation assumptions (a tota of
gx possible combinations or scenarios). The weather assumptions involved:

per capitawater use associated with below normd rainfall, and

per capitawater use associated with normd rainfall.

For satewide water-supply planning, udng the normd ranfdl assumption to cdculate
per capita use is not gppropriate, as water demands projected using this average westher datistic
will likdy fal short of the water demands that may actudly occur during dry times, resulting in
water-supply shortages. The Consensus Water Plan utilizes per capita uses associated with
below-normd rainfdl. However, in Far West Texas, especidly in El Paso County, it should be
redized that there is little difference between norma and bdow-normd ranfal as it affects
consumptive use. In El Paso County, drought is measured by reservoir levels and not by loca
ranfal quantities. For the purpose of being consstent and conservative, the Far West Texas
region is following the sate trend and using the below-normd rainfal scenario.

The water-conservation assumptions involved:

Expected Conservation - assumes levels of water savings that are likdy to occur
from both market forces and regulatory requirements. It assumes households will
use more efficient plumbing fixtures and appliances dready on the market, as
well as employ more water-efficient outdoor irrigation and landscape practices. In
addition, expected conservation assumes that plumbing-fixture standards required
under the 1991 State Water Efficient Plumbing Act will be in place The Act
requires improved water-use efficiency in toilets, shower heads, urinds, faucets
and drinking fountains. Expected conservation represents feasble drategies for
water-conservation savings that are economically sound.

Advanced conservation - assumes the same improvements in water conservation
as lised under expected consarvation. The primary difference between the
expected and advanced cases is one of timing. The advanced case assumes that
munidpd utilities and individuds engage in water-consarvation activities a an
accelerated rate. Advanced consarvation represents the maximum technica

potentia for water-conservation savings.
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Consarvaion Due to the Plumbing Code Only - These scenarios incorporate
improvements in water-use efficiency due soldy to the 1991 State Water Efficient
Pumbing Act. These incdude improvement in water use €ficiency in toilds
shower heads, urinds, faucets and drinking fountains, but does not include
consarvation resulting from usng more water-efficient gppliances or employing
improved outdoor watering and landscape practices.
The usud scenario utilized in the Consensus Water Plan for mogt cities was the
combination of beow-normd ranfdl with the "expected conservation” shown above. Some
exceptions occur (e.g., some cities in large metropolitan areas such as El Paso are expected to

undergo advanced conservation).

2.2.2 Manufacturing and Industrial

Because of the importance of the state's manufacturing and industrial sector to loca and
regiond economies in terms of income and employment, anadyses of future waer use and
availability of water for these industries are necessary to ensure the continued economic vitality
of many regionad economies. It is important to note that manufacturing and indudtrial water use
is quantified separately from municipal use even though the demand centers may be located
within a city limits A liding of indudries in the region is avalable from the TWDB web page:
http://mwww.twdb.state.tx.ux.

Future manufacturing water use is largdy dependent on technologicd changes in the
production process, on improvements in water-efficient technology, and on the economic climate
(expangon/contraction) of the marketplace. Technological changes in production affect how
water is used in the production process, while improvements in water-efficient technology affect
how much water is used in the production process. As older production facilities and
accompanying production processes are modernized or retooled, the new production processes

are anticipated to be more resource efficient.
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The manufacturing water- use projections are based on three specific assumptions
regarding industry growth:

Industry growth assumes future expandons of exiging cgpacity within an
industry, as well as new manufacturing facility locations within the Sate.

Higtoricd interactions of oil price changes and industry activity are assumed to

continue over the projection period.

The types of indudtries that comprise a county's current manufacturing base are
assumed to comprise the county's manufacturing base in the future,

Because of the need to develop manufacturing water-use projections a the county levd,
and because of the absence of pertinent, and often confidentid, industry production information
a the locd levd, a "top-down" approach was used for developing projections of potentid
industry growth.

223 Agriculture

The Texas Water Development Board, with technica assgance from the daff of Texas
A&M Universty, developed a linear programming modd for use in evduating the many factors
affecting irrigation water demand for the Texas agricultura sector. Linear programming modds
ae based on mathematicd techniques for sysemdicdly determining solutions for maximizing
or minimizing vaues of linear functions under various vaiable (resource) condraints. For the
development of the irrigation water demand projections, the objective function of the modd was
dructured to solve for the maximization of farm income based on the profitability of specific
crops grown in Texas usng the resources necessary for the production of these crops. To
amplify the modeing process, the TWDB used Texas A&M Universty's ddineation of mgor
agriculturd production regionsin the sate.

Severd types of variables are used in the modding procedure to determine future
irrigation water demands by geographicd location. These variables include crop prices, yidds,
production codsts, water costs, and Sx types of irrigation delivery sysems. These data are crop-
gpecific and reflect the mgor crops grown in Texas, which include cotton, grain sorghum, whest,
corn, rice, peanuts, dfdfa hay, fruits, vegetables, and nuts. As part of the revenue stream, federa
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fam deficiency payments for specific crops and land set-aside requirements for compliance with
federal farm programs are included in the modd. Crop enterprise budgets, developed by Texas
A&M Universty, provided crop-specific information such as current crop prices, variable
production cogs, fixed production costs, yields, deficiency payments, irrigation water
goplications, land redrictions for participaion in federa programs and irrigation delivery
sysems. Because the Texas A&M Universty crop enterprise budgets are planning budgets,
variable costs for the crops were, in some instances, adjusted (increased or decreased) in the
moddling procedure to cdibrate the water demand cdculated by the modd to the actud
published water use for each of the 14 agriculturad regions. The variable cods were adjusted
because these costs were the basic unknown variables in contrast to published crop prices, yields,

harvested and planted acres per crop, and water use.

2.2.4 Steam-Electric Power Generation

Water-use projections for steam power generation have two magor components. power
generation capacity and water use for that projected capacity. Power generation projections were
based on current per cepita eectric power demand for the reported resdentid, commercid,
governmentd, and other sectors on a utility-specific bads. Smilarly, indudrid power demand
was based on each utility's reported sdes by Standard Industrid Classification. A composite
growth factor was estimated for the remaining unaccounted saes.

For exiding plants, future water use was assumed to reman condant a the average of
1988-1991 higtorica water-use patterns, unless information indicated that plants were scheduled
for closure. For planned plants and facilities, water-use permits and/or plant-design data were
used to determine future weter needs. If permit or plant design information was unavalable, it
was assumed that additiond generation would use water a the same galons-per-kiloweatt- hour
rate as the current average use for that utility. Upper and lower case scenarios were developed to
reflect different conservation and technology assumptions. The lower case uses a lower estimate
of gdlons-per-kilowatt-hour than the upper case.

Higoricd water use was edimated by aggregating water-use data from several sources.

For plants that use ground water or diverted surface water, the TWDB’s survey of water use
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provided actua reported withdrawas. For plants that use cooling ponds or other water
impoundments, water use was calculated by adding reported ground-water use for boiler feed
and sanitary uses to net natural evaporation and forced evaporation estimates. Net naturd
evgporation is the gross evaporation minus the total unadjusted precipitation. Forced
evaporation, due to the heat load, is a function of the plant's thermodynamics and dectric power
generation.
In developing deam-dectric power generation projections, the following assumptions

were made:

Power generation demands will grow in direct proportionto population growth

for resdentid, commercid, governmenta, and other sectors. The power

generation demands are based on the most likely population growth scenario.

Industrial power generation demands will grow in direct proportion to industria

and manufacturing growth projections for each of the major eectric power use

Standard Industrid Classfications (SICs).

For the upper case, no change in eectric power generation capacity is assumed. In

addition, a constant water-use rate, equa to the average of water use between

1988 and 1991, is assumed for the water-use projections.

For the lower case, acombination of technologica advances, conservation

measures, and other factors are assumed to reduce total water use by 5 percent

by 2000, 10 percent by 2010, and 15 percent from 2020 to 2050.

2.2.5 Livestock

Texas is the nation's leading livestock producer, accounting for gpproximately 11 percent
of the totd United States production. Livestock production was valued at approximately $8
billion in 1993 and represented more than haf of the total value derived from al agriculturd
operations in Texas. Although livestock production is an important component of the Texas
economy, the industry consumes a relatively smal amount of water. In 1990, totd livestock
production consumed approximately 274,000 acre-feet of water in Texas, representing less than
two percent of the total water use.
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Edimating livestock water consumption is a sraightforward procedure that consists of
edimating water consumption for a livestock unit and the total number of livestock. Texas A&M
Universty Agriculturd Extendon Service provided informaion on water-use rates, estimated in
gdlons per day per head, for each type of livestock: cattle, poultry, sheep and lambs, and hogs
and pigs. The Texas Agriculturd Statigtics provided current and higtorical numbers of livestock
by livestock type and county. Water-use rates were then multiplied by the number of livestock
for each livestock type for each county. In counties where the number of head of livestock was
unavalable, historicd livestock didribution paterns were assumed. County livestock water use
was then aggregated to the date level to estimate tota water consumption by livestock type. The
United States Department of Agriculture, Soil Conservation Service provided information on the
source of water supply for range livestock. Water supply for confined livestock operations, such
as poultry, hogs, dairy and feedlots, are assumed to be supplied by ground-water sources.

2.2.6 Mining

Although the Texas minerd indudry is foremost in the production of crude petroleum
and naturd gas in the United States, it dso produces a wide variety of important nonfuel
minerals. Texas is the only sate to produce native asphdt and is the leading producer nationdly
of Frasch-mined sulfur. It is dso one of the leading dates in the production of clay, gypsum,
lime, sdt, sone, and aggregate. In dl indances, water is required in the mining of these minerds
ether for processng, leaching to extract certain ores, controlling dust at the plant Ste, or for
reclametion.

Projections of fresh water use for mineral production in Texas were developed for the
caegories of fuds and nonfuds Derived from an examination of recent and historica data,
trends in production, estimated total minerd reserves currently accessble, and rates of water use,
these projections are tabulated by county, river or coasta basin, and climatic zones within basins.
They represent the sum of estimated mining water use for the two categories of mineral products.
fudls and nonfuels.

For each category of mined products, the requirements for mining water were
determined as a function of production. Estimates of future production were caculated by
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andyzing both recent data, and state and national production trends. A water-use coefficient,
computed from data collected by the Texas Water Development Board's 1990 Water Use
Survey, which reports the quantity of water used in the production of each increment of autput,
was gpplied to edtimated minerad production levels. A rate of water consumption derived from
U.S. Bureau of Mines data was then gpplied to the tota water use for each minera industry. In
ghort, tabulations of water use for each basin, zone, and county represent the sum of estimated
water use for the production of fues and nonfuds where historicaly this minera production has
occurred, and where the estimated minerd reserves are sufficient to meet the demand.

Findly, the estimates of water use for mining require two basic assumptions. Firs, it was
assumed that the location of mines within the basn zone would remain congant. Second, it was
assumed that each region would retain its share of state production. For example, if the Canadian
Basn produced 5 percent of the state's production of petroleum in 1990, it was assumed that it
would produce 5 percent of state's output through the year 2050.

2.3 REVISED POPULATION AND WATER DEMAND PROJECTIONS

The Far West Texas Regional Water Planning Grouyp was granted forma approva by the
TWDB on August 18, 1999 to revise specific population and municipa water demand estimates
for use in the regiona planning process. The members of the RWPG solicited dl entities within
the Region to submit desred changes to population and water demand projections. Back-up
documentation for changes was evauaed as to whether they qudified under TWDB’s Rules.
Documentation and revisons were prepared in the report “Far West Texas Region Revisons to
Population and Water Demand Projections’ dated June 28, 1999. The recommended changes
were presented to the public a public meetings where public comment was solicited. This
document was then submitted to TWDB and served as the basis for TWDB's approva of revised
the population and demand projections.

The cities of Horizon City in El Paso County and Presdio in Presdio County have had
their population forecasts increased based on the criteria that their current documented
populations exceed the year 2000 population projection in the 1997 Consensus Water Plan. In
the case of Presdio, the TWDB agreed to increase the city and county population by the revised
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amount. In the Horizon City case, the city population increased but the “County Other” or rurd
population was decreased by the same amount. “County Other” refers to the part of a county
population and its associated water use that is in addition to those that are accounted for in cities
of 1,000 or more population.

In addition to population changes, revisons in water demand were adopted and approved
for the cities of Alpine, El Paso, Horizon City, Presdio and Van Horn. The revised population
changes for Horizon City and Presdio resulted in a change in water demand projections for the
two cities and for the El Paso “County Other” category. Revisons to water demand in Alpine
and Van Horn were the result of inaccurate water-use reporting in the past that affected per
capita water use caculaions. Water demand revisons were increased in dl four of these
instances.

The City of El Paso demondrated that they are achieving, through vigorous conservation
planning, a sgnificantly lower per capita water use than what is assumed in the Consensus Water
Plan. The lowered per capita water use thus results in lower water demand projections for the
City than projected in the 1997 State Consensus Water Plan.  The reduced water demand for the
City of El Paso with its larger population far overshadows the water demand increases incurred
in the other four cities.  As a result of the revisons, the tota regiond municipa water demand in
the year 2000 is decreased by 25,321 acre-feet. By the year 2050 the demand decreases by
13,839 acre-fest.

2.4 PROJECTED POPULATION GROWTH (1990 - 2050)
2.4.1 Rural Counties
The projected growth of population for each of the six rurd counties over the period

1990 - 2050 is found in Table 2-4. Totd population growth for the counties is illustrated by
Figure 1. The totd population of the sx rurd counties is expected to increase by 103 percent
from the 1990 census count of 24,996 to 50,674 by 2050 (Figure 21). The largest increases,
with respect to total population and percent gain, are expected to occur in Brewster and Presidio
Counties. The population of Brewster County is expected to grow from the 1990 figure of 8,681
to 18,059 in 2050, an increase of 108 percent over the 1990 census figure. Smilarly, the
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population of Presidio County is projected to increase from the 1990 count of 6,637 to 20,211 in
2050. This is a robust increase of 204 percent over the 1990 population. Growth rates in other
counties are expected to be 9 percent in Terrell County, 27 percent in Culberson County, 28
percent in Jeff Davis County, and 39 percent in Hudspeth County.

2.4.2 El Paso County

The population of El Paso County is projected to increase to 1,536,423 by 2050 - or
by 160 percent over the 1990 census count of 591,610 (Table 2-5). Mot of the population
growth will occur in the City of El Paso (Figure 22), where the number of residents is expected
to rise to 1,234,889. This represents a 140-percent increase over the 1990 census figure of
515,342. Although the City of El Paso's population will increase by 719,547, the percentage of
the county’s resdents living within the dty limits of El Paso will decrease from 87 percent based
on the 1990 census to 80 percent, based on the figures in Table 22. Other incorporated areas
will see modest growth. The largest percentage increase among incorporated areas will be in
Horizon City, where the population is expected to grow by 465 percent from the 1990 census
figure of 2,308 to 13,048 in 2050. The largest growth in population is expected to occur in
unincorporated rural aress, which are lised as "County Othe" in Table 2-5. The number of
resdents in these areas is expected to grow from 10,297 based on the 1990 census to 134,521 by
2050 - or by 1,206 percent.

25PROJECTED WATER DEMAND (1990 - 2050)
2.5.1 Nonmunicipal Water Demand

Sources of nonmunicipd demand are identified as (1) irrigation, (2) manufacturing and
indudtrid, (3) dectric power cooling, (4) livesock, and (5) mining. Esiimates of nonmunicipa
water demand for the period 1990 - 2050 are presented in Table 26. The trend over this period
of timeisillusrated by Figure 2-3.

Within the five categories, irrigation, which accounts for the largest source of demand, is
projected to decrease from a high of 374,372 acre-feet in 1990 to 298,848 acre-feet by 2050.
This represents a 20-percent reduction (75,524 acre-feet) in demand as reported for the year
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1990. Mot irrigation demand is associated with farms in El Paso and Hudspeth Counties (Table
2-4). lrrigation demand in El Paso County is projected to decrease from the 1990 estimate of
190,761 acre-feet to 152,014 acre-feet by 2050, or a reduction of 38,747 acre-feet. It should be
noted, however, that based on the City of El Paso's commitment to a very aggressve water
purchase program for the rights to surface water from agriculturd lands, the City believes that
the converson rate of water from agriculturd lands to municipd use will be dgnificantly greeter
than shown.

Irrigation demand over the same period in Hudspeth County is expected to drop from
140,622 acre-feet to 112,136 acre-feet. Demand in other counties is not expected to change as
sgnificantly as demand in El Paso and Hudspeth Counties (Table 2-7).

As noted in Chapter 1, dthough irrigated land makes up less than 1 percent of the tota
land area of Far West Texas, irrigation accounts for the single largest source of water demand in
the region. Therefore, as agricultura land is taken out of cultivation, especidly in El Paso and
Hudspeth Counties, irrigation demand will correspondingly be replaced by municipd and
industrid water demand.

Although demand from other nonmunicipal sources is expected to increase (Tables 2-6
and 2-7), the ovedl trend for the region will be a decrease in nonmunicipal consumption
because of the subgantia reduction in irrigation demand. Among the remaning nonmunicipa
sources of demand, manufacturing and indudtrid and steam-electric power will account for most
of the water usage. Both are centered in El Paso County (Table 27). Manufacturing demand
will grow from the 1990 tota of 13,239 acre-feet to 20,332 acre-feet by 2050. This is an
increase of 7,093 acre-feet or 35 percent over the estimate for the year 1990. Water use
asociated with steam-eectric power will level off a 6,000 acre-feet by the year 2000 and
remain flat through the year 2050.

2.5.2 Municipal Water Demand
2.5.2.1 Rural Counties

Municipd demand in the sx rurd counties (Table 2-8, Figure 2-4) will grow to 9,130
acre-feet by the year 2050. This represents an 84-percent increase over the estimate of 4,951
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acre-feet for year 1990. The largest increases will occur in Brewster and Presidio Counties,
where demand will reach 3,879 acre-feet and 3,257 acre-feet, respectively, by the year 2050.
The combined municipad demand for Brewster and Presidio Counties will be 7,136 acre-feet - 77
percent of the estimated 9,130 acre-feet of total municipad consumption. Most of the projected
growth in municipd demand for Brewster County will be concentrated in the City of Alpine
(Table 28, Figure 25), which will account for 2,461 acre-feet or 66 percent of total demand in
the county. Totd municipal demand in Alpine during the year 1990 was estimated to be 1,085
acre-feet, or 57 percent of municipa demand.

In Presidio County, the cities of Mafa and Presidio (Figure 26) are the principa location
of municipa demand. In 1990, Marfa and Presidio made up 88 percent (or 1,157 acre-fet) of
the 1,316 acre-feet of municipa demand. Marfa is expected to account for most of the municipa
demand through 2020. From 2030 through 2050, however, municipa demand in Presdio will
grow faster than demand in Marfa (Table 2-5). By 2050, the two cities will account for 87
percent (or 2,841 acre-feet) of tota county municipa demand (3,257 acre-fegt). In three of the
four remaning rurd counties (Culberson, Jeff Davis and Terdl), 50 percent or more of
municipa demand will be concentrated in the largest city in each county (Figures 27, 2-8 and 2
9). The exception will be Hudspeth County, where most of the municipad demand will be in
"County Other" (Table 2-5, Figure 2-10).

2.5.2.2 El Paso County

Municipad water demand in El Paso County will grow to 243,140 acre-feet by 2050
(Table 2-9, Figure 2-11). This will be a 98-percent increase over the 123,009 acre-feet of
demand egtimated in the year 1990. As with nonmunicipa demand, most municipad demand will
be linked to the City of El Paso, which will account for 199,097 acre-feet - 82 percent of the
county’s municipal demand in 2050. El Paso’'s 1990 municipa demand edtimate was 105,861
acre-feet. Consumption in 2050 will be 88 percent above reported consumption in 1990. The
grongest growth in municipad demand outsde of the City of El Paso will be in "County Other,"
where consumption will increase by 449 percent from the 1990 totd of 5,259 acre-feet to 27,549
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acre-feet by 2050 (Table 29, Figure 211). The 2050 figure for "County Other" is expected to
be 11 percent of municipa demand in the county.
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3.1INTRODUCTION

Chapter 3 explores the avallability of surface-water and ground-water resources in Far
West Texas. The demand and availability data of Chapters 2 and 3, respectively, form the basis
for identifying in Chapter 4 the areas within Far West Texas that are likdy to experience
shortages over the years 2000 through 2050.

Water supplies available to meet the demands recognized in Chapter 2 are reported in
Tables 3-1, 3-2 and 3-3. All estimates are reported in “acre-ft.” The edimates in these tables
represent quantities available during Drought-of-Record conditions only, and are based on the
following assumptions:

The Rio Grande water supply is divided a Ft. Quitman into an Upper Rio Grande
section and a Lower Rio Grande section.

The supply avalable in the Upper Rio Grande section is based on the lowest
diversions according to U.S. Bureau of Reclamation (USBR) records.

The supply avalable in the Lower Rio Grande section is based on the lowest
gauged flow below the confluence of the Rio Conchos and the Rio Grande.

Little return flow to the Rio Grande is expected during periods when there are no
diversons from theriver.

Reuse of river water is caculated for the City of El Paso only during the period
when supplies are available.

Pecos River water is based on the absence of flow at the Langtry gauging station

during a Drought-of- Record.

No waer is conddered to be avalable in stock tanks and smal lakes during
Drought-of-Record conditions.

The flow of water in Phantom Creek (Jeff Davis County) is affected by Drought-
of-Record conditions.

The availability of ground water is based on the percentage of recoverable water
in storage in each aguifer and little or no recharge.

Table 3-1 indicates the maximum amount of water supply that could be obtained from
esch unique supply source. These quantities, especidly in the case of ground weater, are often
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sgnificantly greeter than the quantities that can be captured practicably by exiging and potentid
water users.

Table 3-2 ligts water supplies that are available to cities and water-user categories, based
on the ability of each city to obtain water. Current infrestructure, legd limitations, and the
physcad avalability of waer from each source determine this availability. The amounts listed for
cities and the “county other” category (representing smal communities) are based on Texas
Natura Resource Conservation Commission (TNRCC) estimates of infrastructure capabilities.

Edimates for county categories of irrigation, mining and livetock are based on the
largest annuad amount estimated to have been used from 1990 to 1996. This period of time
encompasses both dry years and current infrastructure (wells, pipelines, canals, etc.).

Table 3-3 ligts water supplies available to each of the Mgor Water Providers designated
in Chapter 2. These supplies represent the tota amount of water available to al the entities that
each Mgor Water Provider serves as shown in Table 3-2. Again, the avalable water supplies
listed in dl three tables are based on Drought- of-Record conditions.

3.2RIO GRANDE
3.2.1 Overview

Waters of the Rio Grande originate in the San Luis Valey, the principa drainage basin of
the San Juan Mountains in southwestern Colorado, and in the mountain ranges of northern New
Mexico. The river flows southward through New Mexico, and then forms the internationd
boundary between the Mexican States of Chihuahua, Coahuila, Nuevo Leon, Tamaulipas, and
the State of Texas. The Rio Grande's tota length is approximatdy 1,896 miles. Approximatey
1,248 miles make up the international boundary between Texas and Mexico.

The water supply available from the Upper Rio Grande is affected by climatic conditions
in Colorado and northern New Mexico. Although dams have been built on the River in New
Mexico to provide a degree of control, floods and droughts il take their toll in the region. The
gretch from below Fort Quitman, Texas, to Presdio, Texas, is often a dry riverbed. The River
becomes a permanent stream again at the point where the Mexican river, the Rio Conchos, enters
upstream of Presdio. From Presidio downsream through the Big Bend region, the Rio Grande
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generdly contains sufficient water flow to support recregtiona use a amogst any time of the
year. Some of the better rapids on the Rio Grande are located in the vicinity of and below
Redford (Presdio County). In addition, diversons on the Texas sde between Presdio and
Redford are used to support irrigation.

3.2.2 American Heritage River Initiative

The Rio Grande, from El Paso to Laredo, is one of only 14 rivers in the United States,
and the only river in Texas, to recelve the American Heritage River desgnation. Established in
1997, the American Heritage River Initigtive recognizes rivers, or segments of rivers, that have
played a dgnificat role in the hisory and culture of the region it traverses. The initiaive gives
federd support to voluntary community-led work that benefits riverfront communities.  Some of
the possble benefits of being designated an American Heritage River are increased opportunities
in commerce and trade, recregtiond improvements aong the river, incorporation of wildlife
habitats, and culturd dimulation. The American Heritage River Initidive does not conflict with
matters of sate and locd government jurisdiction, such as water rights, land-use planning and
water-quality standards. Also, the initiative does not impar the authority of each date to
dlocate quantities of water within itsjurisdiction.

3.2.3 Treatiesand Compact

Demand related to irrigation use and population growth has affected the River since the
1800's. Water appropriations and shortages have spawned lawsuits, as well as the involvement
of the federd government in the management of the river. The following sections describe
efforts by date and nationa governments to address many of the complex issues associated with

the Rio Grande.

3.2.3.1 1906 International Treaty
Under this treaty, the United States is obligated to deliver 60,000 acre-ft of water
annudly from the Rio Grande to Mexico, except in the cases of extraordinary drought or serious

accident to the irrigation system in the United States. The 60,000 acre-ft must be delivered, a no
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cos to Mexico and in accordance with a monthly digribution schedule from February through
November, in the bed of the Rio Grande at the headworks of the Acequia Madre (Internationa
Dam). The Internationd Boundary and Waer Commisson (IBWC)/Comison Internationd de
Limites y Aguas (CILA) is the desgnated binationa agency that makes the yearly deivery of
internationd  waters to Mexico. The U.S. Bureau of Reclamation (USBR) cdculates the
dlocations in coordination with the IBWC.

3.2.3.2 Rio Grande Compact

The Rio Grande Compact is a tri-state agreement, approved by the U.S. Congress and
ratified by the sates of Colorado, New Mexico and Texas. The Rio Grande Compact
Commisson adminigers the Compact. The Commisson is comprised of a Commissoner from
each of the gates of Colorado, New Mexico and Texas and a nonvoting chairman appointed by
the Presdent of the United States. The Compact addresses only surface-water gpportionment
between States.

The Compact provides for the digribution of the waters of the Rio Grande between
Colorado, New Mexico and Texas, above Fort Quitman, Texas. It sets out a schedule of the
water-ddivery obligation of Colorado at the Colorado/New Mexico date line and the obligation
of New Mexico to deliver water to Rio Grande Project reservoirs a Elephant Butte and Cabdlo
as the ddiveries to Texas. Releases from the reservoirs are measured downstream of Cabdlo

Resarvair.

3.2.3.3 1944 International Treaty

This treaty addresses the waters in the international segment of the Rio Grande from Fort
Quitman, Texas to the Gulf of Mexico. The tresty dlocates water in the river based on
percentage of flows in the river from each country’s tributaries to the Rio Grande. The 1944
Treaty dso dipulates that one-third of the flow of the Rio Conchos in Mexico is dlotted to the
United States. The Rio Conchos is by far the largest tributary of the Rio Grande. The treaty
requires that the combined flow of the Rio Conchos and five other tributaries (San Diego, San
Rodrigo, Escondido, Sdado Rivers and Las Vacas Arroyo) shdl have an annud average of not
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less than 350,000 acre-ft. The IBWC is respongble for implementing the treaties between the

United States and Mexico. In recent years, the required minimum flow has not been met.

3.2.4 Rio Grande Project

The Rio Grande Project is primaily an irrigation storage and flood control federd
reclamation project administered by the USBR. Elephant Butte and Cabalo Reservoirs in New
Mexico and the diverson dams a the headings of the main cands make up the Project’s primary
facilities. The Project ddivers water to the Elephant Butte Irrigation Didrict (EBID) and the El
Paso County Water Improvement Digtrict No. 1 (EPCWID #1). The EBID encompasses al the
proect lands in New Mexico south of the Cabdlo Reservoir, while the EPCWID #1
encompasses the project lands in El Paso County, Texas. The Didricts ddiver water to farmlands
in New Mexico and Texas. Since 1941, EPCWID#1 has ddivered water to the City of El Paso
for municipa and indugrid (M&I) use through contracts among the Didrict, the City and the
USBR. The City of El Paso dso owns farmland with first class water rights, which it uses for
municipa purposes. The Project dso ddivers water to Mexico in accordance with the Treaty of
1906. In 1979 and 1980, the two Didricts took over the operation and maintenance
responsibilities of most of the respective irrigation works within the boundaries of each entity.
Legd titles to the rights-of-way of irrigation cands and drains were trandferred from the United
States to the Didtrictsin January 1996.

3.2.5 Watermaster Office of the Texas Natural Resour ce Conservation Commission

A bingiond commisson determines the dlocaiion of Rio Grande waer beow Ft.
Quitman. The TNRCC Rio Grande Watermaster adminigers the alocation of Texas share of
international waters. Two reservoirs located in the middle of the Lower Rio Grande, the Amistad
and the Falcon, store the water allocated by the Watermaster. The Watermaster oversees Texas
share of water in the Lower Rio Grande and its Texas tributaries from Fort Quitman to Amistad
Dam, excluding the drainage basins of the Pecos and Devils Rivers.
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3.2.6 Rio Grande Water Quality

The TNRCC's inventory of water qudity in the state (TNRCC, 1996) cites drainage area
and a wide range of geologic and climatic conditions in Far West Texas as factors responsible for
water-quality conditions in the Rio Grande. Mogt of the Rio Grande's flow above El Paso is
diverted a the Medlla Dam in New Mexico to support irrigation in Dona Ana County, New
Mexico and a the American Dam in Texas to supply irrigation and municipd demand in Texas.
Waer is dso diverted at the Internationd Dam for ddivery through the Acequia Madre to supply
irrigation demand in Mexico.

Downgream from El Paso, mogt of the flow conssts of irrigation return flow, and smal
amounts of trested and larger amounts of untrested municipad wastewater. Flow is intermittent to
Presdio, where the Rio Conchos augments flow. Heavy metads and pedicides have been
identified dong the course of the Rio Grande. Elevated fecd coliform levels occur in the river
downstream of border cities, primarily because of untreated wastewater from Mexico. Elevated
nutrient levels are also common.

TNRCC identifies the levels of pollutants in water bodies by water ssgment numbers.
Some of the tracked pollutants are lead, cadmium, diazinon, nicked and copper. The pollutants
are classfied based on exceeding the chronic and/or acute criteria for protection of aguetic life
(TNRCC, 1996, Vol. 1). These criteria are defined in terms of toxic substances in ambient
water. The specific water quality segments within Far West Texas are 2314, 2306, 2308 and
2307 (TNRCC, 1996, Val. 4). Also, water quality segment 2310 forms the easternmost border of
Region E's Terrdl County. Segment 2314 includes the Rio Grande from Internationd Dam in El
Paso County to the New Mexico State Line in El Paso County. Segment 2306 includes the Rio
Grande from a point 1.1 miles downstream of the confluence of Ramsey Canyon in Va Verde
County to the confluence of the Rio Conchos (Mexico) in Presdio County. Segment 2308
encompases the Rio Grande from the Riversde Diverson Dam in El Paso County to
International Dam in El Paso County. Segmert 2307 includes the Rio Grande from the
confluence of the Rio Conchos (Mexico) in Presdio County to Riversde Diverson Dam in El
Paso County. Segment 2310 includes the Lower Pecos River from a point 0.4 miles downstream
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of the confluence of Painted Canyon in Va Verde County to a point immediately upstream of the
confluence of Independence Creek in Crockett/Terrell County.

Segment 2314 of the Rio Grande Basin

Elevated fecd coliform levels cause partia support of the contact recregtion use.  All
other water quaity standards and uses are supported. Elevated orthophosphorus and total
phosphorus are a concern.  Manganese in sediment is elevated. High nutrient levels have the
potentid to cause increased algd growth and subsequent oxygen depletion, espeddly during
wam summer months.  An intensve survey conducted in 1992 will provide a bass for
devdoping a waste load evaudtion. This ssgment was induded in the multiphase Binationd Rio
Grande Toxic Substance Study (TNRCC, 1996, Val. 4).

Segment 2306 of the Rio Grande Basin

Tota phosphorus concentrations are elevated. All other water qudity standards and uses
were supported. Elevated concentrations of sdenium in fish tissue are a concern throughout the
entire segment.  Elevated levels of arsenic, barium, sdenium and DDE in sediment are a concern
in the area bedow the Rio Conchos confluence. This ssgment was included in the multi phase
Binationa Rio Grande Toxic Substance Study (TNRCC, 1996, Val. 4).

Segment 2308 of the Rio Grande Basin

Fecal coliform concentrations exceed the screening level for contact recregtion, but the
non-contact recreation use is supported throughout the segment. All other uses and water qudity
dandards are supported.  Elevated ammonia nitrogen, nitrite plus nitrate nitrogen, tota
phosphorus, and orthophosphorus levels are devated above the screening levels.  High nutrient
levels have the potentid to cause increased agd growth and subsequent oxygen depletion,
epecidly during wam summer months. Copper in sediment is devated. A waste load
evauation completed for this segment recommends secondary treatment for wastewater

discharges. An intendve survey for the segment was conducted in 1992 to provide a bass for
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revisons of the wade load evduatiion. This ssgment was induded in the multiphase Binationd
Rio Grande Toxic Substance Study (TNRCC, 1996, Val. 4).

Segment 2307 of the Rio Grande Basin

This upper third of the segment is partidly supporting the contact recregtion use due to
elevated fecd coliform levds Ammonia nitrogen is dso a concern in the same aear  Totd
phosphorus, orthophosphorus, and chlorophyll a are a concern in the entire segment.  Average
chloride, sulfate, and total dissolved solids concentrations exceed the segment criteria  River
flow in the segment is reduced due to irrigation withdrawals in the El Paso area and evaporation
throughout the segment.  Manganese in sediment is a concern.  This segment was included in the
multiphase Binationa Rio Grande Toxic Substance Study (TNRCC, 1996, Vol. 4).

Segment 2310 of the Rio Grande Basin

Average chloride, asulfate, and totd dissolved solids levels exceed the segment criteria
Natural contributions of sdts from the soil, as wdl as sdine groundwater seeps and Springs,
contribute to these elevated levels (TNRCC, 1996, Val. 4).

3.2.7 Dissolved Pollutants I dentified by TNRCC
Fecal Coliform

The presence of fecad coliform bacteria in aguetic environments indicates that the water
has been contaminated with the fecd materid of man and other animds At the time this
occurred, the source water may have been contaminated by pathogens or disease producing
bacteria or viruses which can dso exig in fecad materid. Some waterborne pathogenic diseases
include typhoid fever, vird and bacterid gastroenteritis and hepatitis A. The presence of fecd
contamindtion is an indicator that a potentid hedth risk exigs for individuas exposed to this
water. Fecd coliform bacteria may occur in ambient water as a result of the overflow of

domestic sewage or nonpoint sources of human and anima waste.
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Nitrate and Nitrite

Nitrogen-containing compounds act as nutrients in streams and rivers. Nitrate reactions in
fresh water can cause oxygen depletion. Thus, aguatic organisms depending on the supply of
oxygen in the dream will die. The mgor routes of entry of nitrogen into bodies of water are
municipa and indudtria wadtewater, septic tanks, feedlot discharges, anima wastes (including
birds and fish) and discharges from car exhaudss. Bacteria in water quickly convert nitrites to
nitrates. Some content that nitrate contamination due to agricultura fertilizers may occur.

Nitrites can produce a serious condition in fish cdled "brown blood disease Nitrites also
react directly with hemoglobin in human blood and other warm-blooded animas to produce
methemoglobin. Methemoglobin destroys the ability of red blood cels to transport oxygen. This
condition is especialy serious in babies under three months of age. It causes a condition known
a methemoglobinemia or "blue baby" disease Water with nitrite levels exceeding 1.0 mg/l
should not be used for feeding babies. Nitrite/nitrogen levels beow 90 mg/l and nitrate levels

below 0.5 mg/l seem to have no effect on warm water fish.

Chlorides

Chlorides in reasonable concentrations are not harmful to humans. At concentrations
above 250 mg/l, chlorides impart a sty taste to water. For this reason, chlorides are generaly
limited to 250 mg/l in suppliesintended for public use.

Sulfate

Sulfate in reasonable concentrations is not harmful to humans. At concentrations above
250 mg/l, sulfate affects the taste of water. For this reason, sulfate is generaly limited to 250
mg/l in supplies intended for public use.

Phosphates

Phosphates are not toxic to people or animds unless they are present in very high leves.
Digedtive problems could occur from extremdy high levels of phosphate. Ranfdl can cause
varying amounts of phosphates to wash from farm soils into nearby waterways. Phosphate will
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dimulate the growth of plankton and aguatic plants that provide food for fish. This increased
growth may cause an increase in the fish population and improve the overdl water qudlity.
However, if an excess of phosphate enters the waterway, dgae and aguatic plants will grow
wildly, choke up the waterway and use up large amounts of oxygen. This condition is known as
eutrophication or over-fertilization of receiving waers. The rapid growth of aguatic vegetation
can cause the death and decay of vegetation and aguatic life because of the decrease in dissolved
oxygen levels.

3.2.8 Impact of Water Quality on Water Treatment Costs

The impact of water quality problems on public hedth varies depending on parameters
and levels identified. Trestment cods associated with reducing biochemica parameters may
increase, depending on the parameters and levelsidentified.

3.2.9 Impact of Water Quality on Agriculture

Totd dissolved solids (TDS) are a messure of the sdinity status of water. Sdinity is an
issue associated with the Ro Grande River. River flows ariving a El Paso contain a subgtantia
sinity contribution from irrigation return flov and municipd  wadtewater return in New
Mexico. Under current conditions, approximately 25% of the applied irrigation water is needed
to move through the project in El Paso County to keep the sdt loading a reasonable and
managesble levels given average surface flow rates.

Increesing water sdinity has a negative impact on agriculturd. The amount of impact
depends on the amount of sdinity and amount of sodium in a given water source.  With respect
to anima agriculture, increased sdinity of drinking water creates additiond dress on animds,
paticulaly young or lactating animas. As irrigation water sdinity incresses, potential crop
yied decreases, and sdts build up in soils and thus can have a long term effect. Mogt crop
production practices in El Paso County have been modified to ded with the use of <dine
irrigation water.  If sdinity levels increase, the mixture of crops grown may change to reflect
crops with greater tolerance to soil sdinity. Unfortunately, many of those sdt tolerant crops are
not high value crops.
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Elevated concentrations of chloride and sulfate in the Rio Grande should only be
consdered indicators of eevated irrigation weater sdinity.  Since very little sprinkler irrigation
takes place in the valey, chloride should have little impact on agriculture.

3.2.10 Water Allocations

The Rio Grande Compact governs the obligations of the states of Colorado and New
Mexico for eventud delivery of water to the Rio Grande Project a Elephant Butte Reservoir.
Ddiveries of Rio Grande Project waters are based upon irrigation requirements authorized for
the Project and are agreed upon by the two irrigation digtricts and the USBR. The annud
dlotment of Rio Grande Project water downstream of the Cabalo Reservoir is determined by the
USBR based on the amount of usable water in storage. Through data obtained from the
measurement of snowpacks and river gauging dations dong the upper reaches of the Rio
Grande, the USBR determines the projected inflow to Elephant Butte Reservoir. The USBR
measures storage available in the Elephant Butte and Cabdlo reservoirs and projects volumes
using a30-year moving average.

Totd releases from Project storage during a full-alotment year average 790,000 acre-ft.
Totd diversons, however, average approximatey 932,000 acre-ft per year. Tota average
diversons exceed average total releases by 142,000 acre-ft. The difference between the two is
atributable to irrigation and municipd return flows, operations spills from upstream users, and
ranfal runoff. Tota diverson dlocations ae 495000 acre-ft to EBID, 376,000 acre-ft to
EPCWID#1, and 60,000 acre-ft to Mexico.

Currently, the City of El Paso's right to use water from the Project arises from its
ownership of 2,000 acres of land with rights to use water, approximately 5,700 acres of 50- and
75-year term City of El Paso Irrigation Water Assgnments (Leases) for rights to use water from
urbanized land parcels, and approximately 4,100 acres of Lower Vdley Water Didrict Authority
(LVWD) Lesses. The rights to use water from the LVWD Leases are transferred to the City of
El Paso on an annud bass in exchange for a wholesale supply of water from the City. Also,
EPCWID#1 has higoricdly sold to the City smal amounts of Allotment 3 (Non-alotment) and
Allotment 4 (Loan) water on an annua basis. In 1999, the City diverted approximately 56,500
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acre-ft of Project water based on the above rights to use water. The converson of rights to use
water from agricultural to M&I use must be contracted with the EPCWID#1 and the USBR. The
cost of obtaining additiona rights to use water is expected to increase as EPWU continues its
effortsto increase its use of surface water and decrease its reliance on ground water.

The City of El Paso is currently negotiating a Third Party Implementing Contract with
EPCWID#1 that would convert to M&I use Project water saved from canal lining, operationd
efficiencies, and other miscellaneous water sources to supply the Jonathan Rogers 20 mgd
expanson. The City is ds0 anticipating entering negotiations in the near future for a Third Party
Implementing Contract that would dlow it to negotiste the converson of rights to use water
directly from farmers through the use of “Forbearance Contracts.”

3.2.11 Avalilability of Rio Grande Water during Drought-of-Record Conditions

Under drought conditions, flows in the Rio Grande are dgnificantly reduced ad are
dlotted by the USBR in accordance with a prearranged schedule.  The lowest tota release from
Caballo Dam was 206,081 acre-ft in 1964, and the second lowest release was 219,156 acre-ftin
1955. The lowest diverson by EPCWID#1 is estimated to be 72,746 acre-ft in 1964. A
diverson of 72,746 acre-ft is not sufficient to meet the needs of water users in the El Paso area
Low redesses and diversons ggnificantly affect downdream waer users who ae highly
dependent on a steady source of river water. In addition, such low diversons would result in a
decrease in the water qudity to the extent that it would be unsuitable for M&I1 or agricultura use.
Under these conditions, ground water becomes the mgjor source of supply.

The amount of water avalable to the Lower Rio Grande segment is determined by the
lowest gauged amount below the confluence of the Rio Conchos and the Rio Grande. Gauging
records show that the lowest yearly flow has been 35,438 acre-ft.

3.2.12 Re-channdization of the Rio Grande and Control of Phreatophytes

Most persons refer to re-channelization of the Rio Grande in generd terms; however the
term is often misused as an dl-indusve tem. Re-channdization must be undersood in the

3-12



Far West Texas
Regiond Water Plan

context of higtoricad work done on the Rio Grande, the purposes for such work and the work’s
effect on river channe and geometry.

In 1933 the United States and Mexico sgned a Convention entitled, “Rectification of the
Rio Grande’, in which the two countries agreed to provide flood protection to urban, suburban
and ayriculturd lands and dabilize the internationa boundary line.  Condruction work
authorized by this Convention addressed channd aggrading due to the flat gradient and low
velocities of the Rio Grande and the new channels that tended to form on lower ground during
flood flows. The rectified channe between its upper end a Cordova Idand, near El Paso, to its
lower end reduced the origind river channd length from 155.2 miles to 85.6 miles and increasd
the gradient from about two feet per mile to 3.2 feet per mile The Rectification Project aso
included the condruction of three toll-free bridges, Cabdlo Dam and Riversde Dam and
Heading. Congtruction commenced in March 1934 and was completed in 1938. In June of 1987,
Riversde Dam falled. El Paso County Water Didtrict constructed a temporary rock cofferdam
immediately downgtream of Riversde Dam as a temporay means of diverting irrigation weater
through Riversde Heading, with the dipulaion that the temporary dam would be removed once
the American Cana Extension, scheduled for completion in February 1999, was constructed.

Recent events include the completion of the American Cand Extenson, a currently
ongoing Biologicd Assessmentt of the Rectification Project (resulting from a Memorandum of
Understanding between IBWC and the Southwest Environmenta Center), and IBWC's
commitment to prepare an Environmentd Impact Statement of the Rectification Project in fisca
year 2001.

The other important joint project with Mexico, the Rio Grande Boundary Preservation
Project, carries out the provisons of Article IV of the 1970 “Treaty to Resolve Pending
Boundary Differences and Maintain the Rio Grande and Colorado River as the Internationa
Boundary”. The project covers the Rio Grande's 194-mile reach between Fort Quitman, Texas
and Haciendita, Texas and addresses sedimentation as well as the phenomenon of sdt cedars
choking the channd. In some places the channd is nearly obliterated, and lands on both sides of
the river are subject to periodic flooding from flash floods of tributary aroyos. The find
Environmental Impact Statement for the Boundary Preservation Project was completed in 1978.
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In the United States, the Boundary Preservation Project was constructed in reaches based on
contracts issued and inspected by the IBWC' s United States Section.

Congruction was completed for Reach | but was interrupted for other reaches by an
extended period of flooding in 1981. Subsequent work done by IBWC's United States Section
was tied to the Mexican Section’'s schedule; February of 1986 marked the end of U.S. Section
condruction work anywhere within the Boundary Presarvation Project. Funding to continue
maintenance of the completed channe work has not been received since 1985; consequently,
sediment plugs on the large tributary arroyos and high flows in the river have caused overtopping
of the banks with the result that the channd has deviated from its origind aignment. It is this
deviation from channd dignment that concerns IBWC and which is properly termed “re-
channdlization”.

IBWC's perspective is that re-channelization of the Rio Grande is a tregty requirement,
and that re-channdization offers some water sdvage potentidl when combined with remova of
sdt cedar (since sdt cedar, in addition to choking the channd, is dso a known phreetophyte).
IBWC has proposed a feasibility study and notes that the Army Corps of Engineers has authority
to fund such studies under the federal Water Resources Development Act of 1986.

The Far West Texas Regiond Water Planning Group acknowledges the importance of the
re-channdization issue and awaits the outcome of the decison regarding federa funding for the
feashility study. Such a study, if funded, will likdy be completed during the next regiond water
planning cycle and the study results will then be incorporated into the Far West Texas Regiond
Water Plan.

3.3PECOSRIVER
3.3.1 Overview

The Pecos River, a tributary of the Rio Grande, flows southerly through New Mexico and
Texas, and discharges into the channd of the Rio Grande near Langtry, Texas, in Vd Verde
County. The Pecos River forms the easternmost border of Far West Texas dong the northeast
corner of Terrdl County. Flows of the Pecos River are controlled by releases from the Red Bluff
Reservoir.  Storage in the reservoir is affected by the delivery of water from New Mexico. The
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USGS river gauge a Girvin (Pecos County) shows that the average daily discharge a Girvin
varies between 4 to 15 cubic ft per second (cfs).

3.3.2 Pecos River Compact
The Pecos River Compact provides for the apportionment and diverson of the Pecos

River waes. The interdate adminidrative agency known as the Pecos River Compact
Commission adminigters the Compact. This Compact repeatedly refers to the “1947 Condition,”
which is a Pecos River Badn dtuaion defined in the Compact Commisson’'s Report of the
Enginearing Advisory Committee.  The term “ungppropriated flood waters’ includes Pecos River
waters originating above the Red Bluff Dam located in Texas at the New Mexico/Texas border.
The impoundment will not deplete the water usable by the storage and diverson facilities under
the 1947 condition. If not impounded, the water will flow past Girvin, Texas.

The terms of the Pecos River Compact can be summarized by the following four points:

New Mexico cannot decrease the Pecos flow at the New Mexico/Texas border to
a point less than that of the 1947 condition. (When determining the quantity of
Texas water for the 1947 condition, waters of the Delaware River are gpportioned
to Texas))

Of the beneficid consumptive use of water sdvaged in New Mexico on the River,
Texas shall receive 43 percent and New Mexico 57 percent.

Any water sdvaged by beneficid use but which is not beneficidly consumed,
shall be gpportioned to New Mexico. Any water salvaged in Texas shdl go to
Texas.

Beneficid consumptive use of unappropriated floodwaters shdl go equaly to
Texas and to New Mexico.

The Pecos River Compact alows Texas and New Mexico to build additiona reservoir
capacity to replace unusable reservoir capacity, for the utilization of sdvaged water and
unappropriated floodwaters as gpportioned by the Compact and for making more efficient use of
water. Each date shadl work with agencies to solve the sdinity problem in the Pecos, and each
may construct and operate facilities to prevent flood damage.

3-15



Far West Texas
Regiond Water Plan

The two dates were involved in a lawsuit that was decided in March 1988. The decree
required New Mexico to abide by the terms of the Pecos River Compact. It aso resulted in the
gppointment of a Pecos Rivermader.

3.3.3 Pecos River Water Quality

The Pecos River is not a source of drinking water for communities in Far West Texas
The concentrations of chloride, sulfate, and total dissolved solids exceed the drinking-water
gandards recommended by the U.S. Environmentad Protection Agency. Natura contributions of
ts from the soil, as wel as numerous sdine ground-water seeps and springs, contribute to the
high concentration of dissolved solids.

3.3.4 Water Allocation

Waters delivered to Texas are stored in Red Bluff Reservoir and are alocated by a master
irrigation control didtrict to seven other irrigation digricts downstream. Each didtrict apportions
the waters to individual farmers. The trigation digtricts are located in Loving, Ward, Reeves and
Pecos Counties, which lie in Far West Texas neighboring Senate Bill-1 region, Region F. The
issues for the Pecos River, in both regions, are sdinity and the potentid of reducing surface flow
as areault of lowered ground-water levels.

3.3.5Water Rights

The TNRCC water-rights master file ligs two water rights on unnamed tributaries of the
Pecos River. These water-rights holders, both located in Terrel County, are authorized to divert
water for irrigation purposes. Their authorizations are for 44.6 and 0.6 acre-ft per year.
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3.3.6 Availability of Pecos River Water during Drought-of-Record Conditions

Gauging records from the lower segment of the Pecos River indicae virtudly no flow
during mgor drought conditions. Thus, Table 31 lists no avalable water supply from the Pecos
under these conditions aong the Terrell County border.

34 PHANTOM CREEK
3.4.1 Overview

Phantom Creek originates from the water discharging a Phantom Spring in Jeff Davis
County. The creek flows northeastward into Reeves County, where it gains additiona flow from
San Solomon, Giffin, Saragosa, East Sandia and West Sandia Springs.  Phantom Creek is an
important source of water for irrigation in southern Reeves County.

Hydrogeologists have surmised that flow in the creek is affected by two sources of water
that discharge a Phantom Spring. The first source is thought to be related to a regiond system
that originates in Culberson County and flows eastward through Permian rocks in southeastern
Culberson County, southwestern Reeves County, and northern Jeff Davis County (Harden, 1972
Couch, 1978; LaFave, 1987; and Sharp, 1989). This system provides relatively constant
baseflow to al of the sorings. The second component of flow at Phantom Spring is tracesble to
ran water tha infiltrates Lower Cretaceous rocks dong the northern margins of the Davis
Mountains near Bamorhea (Pearson, 1985; LaFave, 1987). The discharge associated with this
locd sysgem is more varidble than that of the regiona system that accounts for baseflow.
Gauging records indicate that average annud discharge from Phantom Spring has decreased
from approximately 13,000 to 15,000 acre-ft in the early 1930's to approximately 1,500 acre-ft
inthe 1990's (Ashworth, Coker and Tschirhart, 1997).

3.4.2 Water Quality

The totd dissolved solids (TDS) of Phantom Spring water varies according to the amount
of baseflow reaive to the amount of localy derived flow. Under baseflow conditions, TDS are
typicdly in the range of 2,000 to 2,500 milligrams per liter (mg/l). TDS decrease as ranfdl and
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discharge incresse. Depending on the amount of precipitation, TDS have dropped to
approximatdly 1,000 mg/l or less for short periods of time.

3.4.3 Water Rights
The USBR holds two water-rights authorizations from the TNRCC on Phantom Creek in
Jeff Davis County. The authorizations provide for the annud diverson of as much as 18,900

acre-ft of water for irrigation.

35WATER QUANTITY THREATS

Water quantity threats are evident within Table 3-1; generdly, under drought-of-record
conditions, the Upper Rio Grande River and Pecos River are dry or very low. Of specid note is
the available water supply of Phantom Creek. Phantom Creek’s available water sipply has been
rapidly declining in recent years. Before this rapid decline, Phantom Creek was able to maintain
roughly 15,000- 18,000 acre-feet of available water.

3.5.1 Long-Term Availability of Surface Water

The long-term availability of water in the Rio Grande and in Phantom Creek may be in
question.  Fectors that might account for the uncertainty of flow in these two dreams ae
discussed below:

Rio Grande

Agde from the legd mechaniams governing alocation of the waer from Elephant Butte
and the allocation of water between the two nations of Mexico and the United States, the
meteorologic and hydrologic redlity is that the El Paso area is supplied by the Rio Grande, which
has its headwaters in a dimatic regime totdly disparate from the dimatic regime of Far West
Texas. If a drought occurs in Colorado, then the El Paso area is essentidly thrown into a
drought-like scenario.  Drought prediction modeing, dthough attempted by climatologists
worldwide, is 4ill in its infancy and therefore the likdihood of a sure knowledge of long-term
availahility of water in the Rio Grande headwatersis dim.
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Phantom Creek

Phantom Creek is supplied by Phantom Creek Spring.  Within the last year, the flow of
water from the spring has reach its lowest level in more than 40 years, and on several occasions,
the soring has ceased flowing (Radu Bogichi, direct communication to Bruce K. Darling). Two
sources of water discharging from the spring have been identified: local precipitation over the
nearby rocks of the Davis Mountains, and baseflow supplied by what is hypotheszed to be a
regiond ground-water flow system (LaFave, 1987). During times of drought, springflow often
drops shaply in response to decreased locd rainfdl. Despite diminished rainfdl during drought,
baseflow has been aufficient to sugtain flow from the spring.  The recent condition of the spring
is related to the lack of loca rainfdl and to other unknown factors that have lowered baseflow.
These factors may include the effects of ground-water pumpage or the long-term effects of

severe drought in the region.

3.5.2 Surface Water Availability and Recreation Use of the Rio Grande

The Rio Grande is dmogt a dry riverbed in the stretch between El Paso and Presidio.
Stream flow records at the USGS-IBWC gage 08370500 located at Fort Quitman, TX for the
time period 1889 through 1975 indicate an average discharge of 289,030 acre-feet per year - or
approximately 396 cfs. Stream flow records at USGS 08371500 near Presidio, TX for the same
time peiod indicate an average discharge of 375 cfs. The latter gage is located approximeately
eght miles upstream of the confluence of the Rio Grande and its Mexican tributary the Rio
Concho. The Texas Parks and Wildlife Department has determined that this dretch contains
insufficient water for recregtional use.

The river becomes a permanent stream again where Rio Concho enters upstream from
Presdio, TX. From Preddio to Lgitas, the Rio Grande contains sufficient water levels for
recregtiond use; the large rapids in the vicinity of and below Redford are some of the better
rgpids on the Rio Grande. In addition, diversons on the Texas sSde between Presdio and
Redford are currently used to irrigate crops.

The ssgment of the Rio Grande from Lgitas to Castolon (including Santa Elena Canyon)
offers recregtional use & aAmogt any time, dthough water levels above five feet are consdered
hazardous. The segment from Castolon to Taley is an excelent recregtiond waterway, offering

3-19



Far West Texas
Regiond Water Plan

water levels that are adequate and safe a most times for recregtiond use.  In the segment from
Tdley to Solis (including Mariscal Canyon), the best recregtional use has been reported to be
three feet.

3.6 GROUND-WATER CONDITIONSIN MUNICIPAL WELL FIELDS
Brewster County
City of Alpine

The City of Alpine owns 20 municipa supply wellsin two principd well fidds (the
Musquiz and Sunny Glen well fields). Water levels have remained rdaively sablein the
vicinity of the well fidlds, and there are no reported mgor water quality problens. The Musguiz
field produces gpproximately 66 percent of the city's municipa water, but the Sunny Glen fied
is regarded as having greater storage capacity. Recently, severd wells within the Sunny Glen
field were deepened, and yidlds are reported to have increased from less than 100 GPM to as
much as 500 GPM.

Community of Marathon
The Marathon Water and Sewer Service Corporation provides water to the community

from two wells screened in the Marathon aguifer. Water levels have remained sablein the
vicinity of the community, and there are no reported major water qudity problems. There are no

other sources of ground water in the vicinity of the community.

Communities of Terlinguaand Study Butte
The Study Butte Water Supply Corporation supplies water to the communities of

Terlinguaand Study Butte from one well completed in the Cretaceous limestone formations
north of the old ghost town. Water levels have remained relaively stable, but the Corporation is
interested in drilling a second well inthe area. Elevated leves of radiologicd activity in ground
water (probably related to igneous rocksin the subsurface of the Bib Bend region) are a source

of concern.
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Resort of Laitas

The Resort of Lajitas owns and operates one well to meet part of its public water-supply
needs. The well produces ground water from the Cretaceous limestone formations in the vicinity
of Lgitas, and the water leve in the well hasremained stable. Dissolved condtituents are within
thelr repective drinking-water standards, but elevated radiologica activity in ground water of
the Big Bend region is a potentiad source of concern to regulatory authorities.

Culberson County

Town of Van Horn

Municipad supply for the Town of Van Horn is derived from five city-owned wellsin the
Wild Horse Hat aquifer. Water levesin the vicinity of Van Horn have remained stable. Other
than fluoride concentrations that have been reported to range from 2.3 to 3.1 mg/l, al other
dissolved condtituents are within their respective drinking-water standards. The current well
field has sgnificant expanson cgpability if additiona production is needed to meet increased
demand.

El Paso County
City of El Paso and Vicinity

The production of ground water from well fields in the vicinity of El Paso and in Ciudad
Juarez has created alarge cone of depression in the potentiometric surface benegth each city.

Average declinesin wells in the upper portion of the Lower Valey in El Paso are in excess of
100 ft. These declines, in combination with deteriorating water qudity, have prompted the City
to discontinue pumping from certain wells. Elsawhere, average weter-leve declines are
generdly in the range of 60 to 80 ft. Recent water-level dataindicate adight rise of weter levels
inthevadley. Thisis probably traceable to lower pumpage in some areas. Thetotal decreasein
the potentiometric surface beneath Ciudad Juarez has been significant enough to cause the cone
beneath Ciudad Juarez to migrate north of the Rio Grande. The lowering of the potentiometric
surface not only has reversed the predeve opment hydraulic gradient in the westernmost regions
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of the Hueco Bolson, but aso is thought to have been amagjor factor underlying the deterioration
of water quality in part of the El Paso area.

The concentrations of chloride and other dissolved ions have increased in many of the
municipa wells of both cities. In El Paso County, for example, the TDS in production wells
have risen to more than 1,000 mg/l. In recent years, the City of El Paso has taken out of service
approximately 30 wells due to elevated levels of chloride and TDS. In many cases, the grestest
increasesin TDS are associated with wells that have had large, sustained drawdowns, but smilar

changes have aso been observed in some wdls from which much less pumping has occurred.

Hudspeth County
Community of SerraBlanca

The Hudspeth County Water Control and Improvement Didtrict #1 purchases water from
the Town of Van Horn, located in northwestern Eagle Hat. Production is from two wellsin the
Wild Horse Ha well field of Culberson County. Water levelsin the Wild Horse Hat well field
have remained constant, and water quality has not been reported to be a problem for the
Community. The Wild Horse well field has subgtantial room for expangon if an additiona well

is needed to meet demand. Since 1970, Sierra Blanca has drilled as many asfive wdlsin
Hudspeth County in unsuccessful attempts to develop loca sources of ground water.

City of Ddl City

Dél City rdies on three wells completed in the Bone Spring-Victorio Peak aguifer for
municipa water. Ground water from the aquifer is brackish and must be desalinated. Water
levelsin the well field have not decreased in recent years. The Bone Spring-Victorio Peak
aquifer is capable of supporting production from additiond municipa supply wels.

Communities of Fort Hancock and McNary

Fort Hancock and McNary have relied on ground water provided by one well owned by
the Fort Hancock WCID and on 11 wells owned by the Esperanza FWSD#1. All production is
from the Rio Grande dluvium. Water levelsfdl in response to extended drought conditionsin
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the region, but the owner of the Esperanza FWSD #1 reports that water levels usualy recover
quickly after periods of rainfal. Water quality isaproblem in the area, as TDS ranges from
gpproximately 1,000 mg/l to as much as 2,500 mg/l. Other dissolved solids in excess of drinking
water tandards are fluoride and manganese. The possibilities for expansion are limited by the
occurrence of sdine ground water in both the Rio Grande dluvium and the Hueco Bolson
aquifer.

Jeff Davis County
Community of Fort Davis
The Fort Davis Water Supply Corporation (FDWSC) provides water to the Community

of Fort Davis and the surrounding area from three wells completed in the Tertiary volcanics and
associated aluvium of the Igneous aguifer. One of the wellsis used only as a backup. Water
levelsin the vicinity of the wells have remained stable; and other than evated fluoride, there are
no reported problems with water quality. The FDWSC has aso looked at other areas in the
vicinity of Fort Davis for future well development.

Town of Vdentine

The Town of Vaentine rdies on one municipa water supply well completed in
the Ryan Hat aquifer. A second well owned by the Vaentine Independent School Didtrict
provides water to the school and to a smal number of residences occupied by teachers. Water

levelsin the vicinity of Vdentine have remained stable, and there are no reported problems with
water qudity. Under consideration isa proposa to drill asecond municipa water-supply well.
The Ryan FHat aguifer appears to have ample capability to support additional well development
for the Town of Vaentine,

Presdio County

City of Mafa
The City of Marfa depends on three city-owned wdls for dl of its municipa water needs.

Two of the wells are capable of producing as much as 1,100 GPM, and the third well yields and
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additional 450 GPM. The Tertiary volcanics of the Igneous aquifer are the source of ground
water. Other than fluoride, which has been reported a concentrations ranging from 2.5t0 3
mg/l, dl other dissolved solids are below their respective drinking-water standards, and TDS are
typicaly lessthan 400 mg/l. Thewell fidd has Sgnificant expangon capability if other wellsare
needed to meet additiona demand.

City of Presidio

The City of Presdio derivesdl of its municipd water from three wells completed in the
thick basin fill deposits of the Presidio Bolson aquifer. Two wells are located within the city
limits, and the third well is located approximately 7 milesto the southeast of town. Water levels
have remained sable in the vicinity of the wells, and other than fluoride concentrations from?2 to
3 mgl/l, dl other dissolved solids are within their respective drinking-water tandards. Thereis
ample expansion capability in the vicinity of the city, and the city expects that additiona wells
will be needed to satisfy increased demand.

Terrel County
Community of Sanderson

The Community of Sanderson owns 18 public supply wells that produce ground water
from the Edwards-Trinity Plateau aguifer. Ten of the wels provide most of the community's
water needs, and the Water Department plans to drill an additiond well in the near future to

replace the two lowest producing wells. Water levels have remained stable; and water qudity is
not reported to be a problem for the community.

3.7 GROUND WATER
3.7.1 Introduction

This section of Chapter 3 presents information on the availability of ground weter in the
aquifers of Far West Texas (Figure 31). The availability estimates cover a 50-year period, 2000
through 2050. The estimates are based on data extracted from a number of hydrogeologic
dudies, evauations of the avalability of ground water in the region, and data provided by the
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TWDB on the demand for water in the municipa, indudrid, manufacturing and agricultura
sectors of the region’s economy.

This andyss of the avalability of ground water is based on data from dudies of the
hydrogeology of the basins of Far West Texas, especidly as related to: (1) the location and
extent of the mgor and the minor aquifers of the region; (2) the estimation of the effective
annud recharge of each aguifer; and (3) the estimation, where possble and by the best available
method, of the volume of recoverable ground water (fresh water and brackish water) in each
aquifer.

3.7.2 Methods of Estimating Ground-Water Availability
3.7.2.1 Recharge

“Recharge’” is a term that encompasses dl of the sources by which an aguifer is
replenished with water. This includes precipitation, infiltration of weater from perennid Streams
or ephemerd dreams, inflow of ground water from areas adjacent to an aquifer, and irrigation
return flow. The rdative impact of each source of water is determined by a number of factors —
including, but not limited to, average annud ranfal, average annua evgporation, the didtribution
of recharge- prone areas within a basin, and the volume of pumpage.

The arid to semi-aid dimate of Far West Texas is a dgnificant limiting factor in the
amount of precipitation that can be converted to recharge. Throughout the region, evaporation
typicaly exceeds precipitation by as much as 70 inches per year (Larkin and Bomar, 1983).
Because mogt of the rainfdl in the region occurs during the hottest months of the year (Larkin
and Bomar, 1983), most of what reaches the ground is lost very quickly to evaporation. In
addition to high evgporative loses, a dgnificant amount of moisture is exhausted by desert
plants, which have developed highly efficient mechanisms of extracting moigure from soils.
Although desert plants retain most of this water, a portion of this moigture is transpired back to
the atmosphere through the plant surface.

U.S. Geologica Survey (USGS) hydrogeologists have estimated recharge in the basins of
Far West Texas based on the assumption that 1 percent of average annud rainfdl within the
boundaries of a watershed is converted to recharge (Gates and others, 1980). This approach,
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though widdly used, leads to overestimates of recharge as it factors in areas where recharge does
not occur. For the bolson aquifers of Far West Texas, the approach used in this chapter is a
modification of the method used by the USGS. Only the highlands that form the boundaries of
the bolson aquifers are consdered to be primary recharge zones. For example, the extent of a
bolson aquifer, as shown in this chapter, is interpreted to be a ddineation of the sorage zone, and
not the primary recharge area of the basin. Recharge occurs where fractured and permesble
rocks are ether exposed or covered only by a thin veneer of basn fill (Darling, 1997). One
percent of average annud rainfdl didributed over the highlands is assumed to contribute to
recharge within these areas.  Everything that fdls over the sorage zone ether runs off or is
removed by evaporation and transpiration. Edtimates of recharge for the Hueco and Meslla
Bolsons are taken from studies by Meyer (1976) and Leggat and others (1962).

Different assumptions are used for the Igneous aguifers of Brewder, Jeff Davis and
Presdio Counties and the Marathon aquifer of Brewster County. These aguifers consst of thick
sections of fractured rocks that are exposed over broad aress of the surface. The fractures act as
conduits for the rapid infiltration of precipitation. Because many of these aess lie & higher
elevations than the bolson aquifers, average annud precipitation is higher (Larkin and Bomar,
1983; Bomar, 1995), and a larger amount of precipitation is converted to recharge. Edtimates in
these areas range from 2.5 percent to 6 percent of average annua rainfal (Hart, 1992; LBG-
Guyton Associates, 1998). To ensure conservative estimates for each area, a value of 2.5 percent
was used in this evauation.

3.7.2.2 Recover able Storage

The volume of ground waer in an aguifer is referred to as “dorage”  Storage is
determined by the thickness of the saturated section and by the porogity of the aquifer. Not al of
the water in dtorage is recoverable. Much of the water is conddered “immovable’ — that is,
bound by capillary forces within pore spaces. The amount that is assumed to be recoverable is
determined by the “specific yidd’ of an aquifer. This term refers to the percentage of water that
will drain, under the force of gravity, from the pore spaces of an aguifer. “Specific retention”
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refers to the percentage of undrained (retained) water. Specific yidd and specific retention are
equd to the effective porosity of an aquifer.

Specific yied is rdated to the permeability of an aquifer. Coarse-grained rocks and fine-
grained rocks may both hold very large volumes of water, but aquifers that are composed of
coarse-grained (or fractured) rocks may be more productive than aguifers that consst of thick
sections of fine-grained sand and/or silt.

Vaues of specific yidd for the aquifers of Far West Texas typicdly range from 5 percent
to 7.5 percent for the bolson aguifers to as much as 10 percent for the Igneous aqufers and the
Marathon aquifer (Gates and others, 1980). Estimates of saturated thickness are taken from
studies such as those of Gates and others (1980), Gabadon (1991), Hart (1992), Black (1993),
Darling and others (1994), and Darling (1997).

Findly, to provide a more conservative etimate of the volume of recoverable ground
water, 30 to 60 percent of the volume estimated from the specific yield of the aquifer is assumed
to be ultimately recoverable. Gates and others (1980) assumed a vaue of 75 percent in thar
sudy of the avalability of ground water in the basns of westernmost Texas. The smdler 30 to
60 percent numbers are based on financia and not hydrologic limitations.

3.7.2.3 Ground-Water Availability Estimates

For any aguifer for which an esimate could be made of the volume of recoverable
ground water in storage, a second set of caculations was undertaken as a bass for estimating the
volume of water (fresh and brackish) remaining (available) in the aquifer a 10-year intervas for
the period 2000 through 2050. The caculations required an accounting of municipa and other
sources of demand (as described in Chapter 2) and recharge. Severe drought conditions were
assumed to be present across the region a the beginning of each decade, and recharge for dl
aquifers during these years was assumed to be zero. The objective of the exercise was to
determine whether an aquifer is likey to experience severe reduction of water in Sorage based
on the input and output values used in the scenario. For cases in which recharge exceeded tota
withdrawas from an aguifer during a normda year, the maximum amount of orage during years

between drought conditions is assumed to be egud to the initid volume caculaied for the
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aquifer.  The avalable amount during drought years is equd to the initid volume minus the
amount withdrawn during that year. Edimates of availability for the Hueco and Mesilla bolsons
are based on data provided by EPWU.

It should be noted that “availability” — as used in this report — does not suggest that dl of
the recoverable water remaining in storage in an aquifer is ether accessble to or producible by
al users or potentid users for the year for which an esimate is made. In most of the basins of
Fa West Texas, demand is dominated by municipa and irrigation requirements (Chapter 2).
The greatest impact within a basin, therefore, is centered in areas of heaviest pumping. Although
the amount of water avalable may seem very large based on edimated storage within an aquifer,
the locdized effects of heavy pumping may affect avalability (both in terms of quantity and
quaity) more adversdy among the heaviet users (eg., cities and irrigators) than among users
whose demands are smadl by comparison (eg., ranchers). Hence, there are two approaches to
undersanding the term “avalability.” In the broadest sense, avalability is an edimate of dl of
the recoverable fresh water and brackish water remaining in an aquifer a the end of a given year.
These estimates are found in Table 31. In the narrowest sense, availability is an estimate of the
volume of ground water that a specific user or group of users may reasonably expect to pump
from an aguifer, based on limitaions imposed by factors such as the depth to water,
infrastructure, cost of pumping, and water quaity. These estimates are found in Table 3-2.

3.7.3 Aquifer Availability Analyses
3.7.3.1 Hueco Bolson and Rio Grande Alluvium

3.7.3.1.1 Hueco Bolson Aquifer

The Hueco Bolson aquifer (Figure 31) is a mgor source of ground water for cities in El
Paso and Hudspeth Counties, as well as Ciudad Juarez. The Hueco Bolson extends toward the
southeast from the Franklin Mountains in El Paso County to the southern end of the Quitman
Mountains in Hudspeth County. The northeastern boundary of the bolson is established by the
Diablo Plaieau in El Paso and Hudspeth Counties and the Maone and Quitman Mountains in
Hudspeth County.
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The Hueco Bolson extends northward into New Mexico to about 7 miles north of the
TexasNew Mexico date line. It is separated from the Tularosa Basin to the north by a
topographic divide. The topographic divide, however, does not correspond to a ground-water
divide, and the two basins are hydrogeologicdly interconnected by interbasin ground-water flow
from New Mexico into Texas (Wilkins, 1986). Because of the interconnection between the two
basns, the TWDB consdered both to be one regiond aquifer (Hueco-Tularosa aguifer) in a
sudy of the transboundary aquifers of the El Paso/Las Cruces/Ciudad Juarez area (Hibbs and
others, 1998). The Hueco Bolson dso extends southward into the Mexican State of Chihuahua,
where it is bounded by a series of mountain ranges that trend toward the southeast from Ciudad
Juarez to near the southernmost point of the Quitman Mountans in Texas TWDB's
transboundary aguifer study included approximately 4,160 square miles (mi?) of the Hueco-
Tularosa aquifer. Of the total ares, approximately 67 percent (2,790 mi®) of the land areais in
New Mexico, 22 percent (920 m®) is in Texas, and 11 percent (450 mi?) isin Mexico (Hibbs and
others, 1998).

The Hueco Bolson consgts of depodts of basn fill with a maximum thickness of
goproximately 9,000 ft. The upper part of the basin fill congsts of glt, sand and gravd. The
lowermost deposits are made up largdy of cday and dit.  Only portions of the upper severd
hundred feet of the bolson fill are known to contain fresh to dightly sdine water. A wedge of
fresh water increases to a maximum depth a or near the western edge of the aquifer. There is no
fresh water on the eastern edge of the aguifer.

Recharge

Recharge in El Paso County has been estimated to be 5,640 acre-ft per year (Meyer,
1976). This has been attributed to runoff adong the base of the Organ and Franklin Mountains in
New Mexico and Texas and the Sera de Juarez in Mexico. It has aso been edimated that
leskage into the bolson from the Rio Grande dluvium dong the trace of the river/internaiond
boundary is gpproximately 33,300 acre-ft (Meyer, 1976). The USGS has been working on the
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development of a three-dimensona numericad flow modd of the Hueco Bolson. The modd,
which is in the latter stages of development, will provide a new st of recharge estimates for the
bolson.

Storage

Demand for ground water in the Hueco Bolson is substantidly grester than the rae a
which the basin is being recharged. The result is rgpid mining of the water resource. The EPWU
estimates that recoverable freshwater in storage as of the year 2000 is gpproximatdy 3 million
acre-ft (Table 3-1). EPWU dso edimates that 2.5 million acre-ft of dightly sdine (1,000 to
2,000 mg/l, as defined by EPWU) water is available for desdination (Table 3-1).

Water Quality

The qudity of Hueco Bolson ground water differs according to location and depth. The
concentration of dissolved solids in the upper part of the bolson ranges from less than 500 mg/l
to more than 1,500 mg/l. The average concentration is reported to be gpproximately 640 mg/l.
Waer qudity in the bolson, however, is aso affected by pumping. The drawdown of ground
water by pumping wells induces the flow of brackish water into parts of the aguifer tha contain
freshwater.

Availability

Because of the rapid depletion of the aquifer, the Hueco Bolson in Texas is not expected
to be a source of fresh water beyond the year 2030 (Table 3-1) under Drought-of-Record
conditions. Of more immediate concern, is a statement from Mexican officids of the expectation
that the Ciudad Juarez water supply from the Hueco Bolson will be depleted by the year 2004

unless new sources are brought on line.
3.7.3.1.2 Rio Grande Alluvium

Although hydrogeologicdly integrated with the Hueco Bolson dong the trace of the
riverfinternationa  boundary, the Rio Grande Alluvium (Figure 3-1) is identified in this report as
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a separate aguifer because it is a source of irrigation water in El Paso and Hudspeth Counties
whenever flow in the Rio Grande is inaufficient to support agricultura operations. Because of
high concentrations of dissolved solids (typicaly greater than 2,000 mg/l), the aguifer is not a
source of drinking weater.  Approximately 1.2 million acre-ft of weater is avaldbe in the Rio
Grande Alluvium of El Paso County, and another 626,00 acre-ft may be availdble in Hudspeth
County.

3.7.3.2 Mesilla Bolson Aquifer
L ocation

The Mesilla Bolson aquifer is located west of the Franklin Mountains (Figure 31). The
bolson deposits consst of approximately 2,000 feet of clay, Sit, sand, and gravel. Three water-
bearing zones have been identified based on water levels and quaity. The shdlow zone includes
the overlying Rio Grande Alluvium.

The Mesilla Bolson in Texas is pat of a larger bolson tha extends from southern New
Mexico to northern Mexico. The bolson is bounded by mountans on dl sdes and is not
hydrogeologicdly integrated with the Hueco Bolson.

Recharge

Leggat and others (1962) estimated that recharge in the Meslla Bolson is gpproximately
18,000 acre-ft per year in the lower Medlla Vdley. Recharge occurs by (1) infiltration of
precipitation in the vdley, (2) mountan- and dope-front recharge, (3) seepage from cands,
laterds, the Rio Grande and recycled irrigation water, and (4) by ground-water underflow from

New Mexico.

Storage

Like the Hueco Bolson, the Meslla Bolson is being rapidly depleted of fresh water.
EPWU edtimates that as of the year 2000 only 500,000 acre-ft of fresh water is in Storage (Table
3-1).

3-31



Far West Texas
Regiond Water Plan

Water Quality

Water qudity in the Mesllla Bolson varies according to location and depth.  The freshest
water is found in the deeper zones of the bolson. TDS increase in the shalower depths of the
basn. The increase in TDS in the shdlower zones is rdated to the concentration of sdts by
evapotrangpiration.

Availability
Under Drought-of-Record conditions, mining of the Meslla Bolson aguifer in Texas would
proceed more rgpidly and could reach depletion of al freshwater supplies by the year 2020
(Table 3-1).

3.7.3.3 West Texas Bolson Aquifers

The West Texas Bolson aguifers (Figures 3-1 and 3-2) condst of a number of fault-
bounded basins that began to form during the onsat of Basin-and-Range extendond faulting
about 30 million years before present. The bolsons are filled with sediments eroded from the
surrounding highlands. The basins ddineated in Figure 32 are (1) the Presidio-Redford Bolson,
(2) Ryan Hat, (3) Lobo Vdley, (4) Wild Horse-Michigan Hat, (5) Green River Vdley, (6) Red
Light Draw and (7) Eagle Ha. Red Light Draw, Green River Vdley and the Presdio-Redford
Bolson have been incised by the Rio Grande, and extend southward for short distances into the
Mexican State of Chihuahua. Surface water and ground water in these basins drain toward the
river. The other basns are farther removed from the River and dso stand at higher devations
than Red Light Draw, Green River Vdley and the Presdio-Redford Bolson. Ground water in
these basins does not flow toward the river. Flow in these basins is thought to be part of a deeper
regiond system that moves toward the east through the porous and permeable rocks of the
Apache Mountains (Nidson and Sharp, 1985; Sharp, 1985; Darling and others, 1994; Darling,
1997).
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3.7.3.3.1 Presidio-Redford Bolson
L ocation

In Texas, the Presdio-Redford Bolson (Figure 3-2) extends dong the Rio Grande from
Canddaria, Texas, to outcrops of volcanic rocks 6 to 10 miles southeast of Presidio, Texas. The
Redford extenson of the bolson continues dong the Rio Grande for another 12 miles. The
bolson is bounded aong the northeast by the Chinati Mountains and dong the southeast by the
Cienega Mountains, the Black Hills and the Bofecillos Mountains. The southwestern boundary
of the bolson in Texas is the Rio Grande. The drainage area in Texas is eimated to be 1,100
mi® (Gates and others, 1980). Figure 32 delineates only that part of the bolson that lies outside
of the recharge areas. Thisis an area of approximately 480 mi2.

The Presdio-Redford Bolson is the source of municipd supply weter for the Town of
Presidio. It is dso the source of domegtic water, irrigation water and stock water for ranches and

farms.

Recharge

Recharge occurs primarily from precipitetion that infiltrates through dluvid fans and
faults dong the Chinati Mountains and dong tributaries of the Rio Grande, such as Cibolo and
Alamito Creeks. The faults creste zones of higher permesbility through which precipitation
infiltrates (Gabaldon, 1991). The tributaries consdst of permesble sediments that alow ran and
runoff to infiltrate quickly to the water table. If 11 inches of annua precipitation is distributed
over the 620-mi® recharge area of the bolson and assuming 1 percent of the average annud
precipitation is available for recharge, then the total recharge is an average of 3,630 acre-ft per

year.

Storage

The volume of recoverable ground water in the Presdio and Redford Bolson is estimated
only with respect to the 480-mi* area shown in Figure 32. Based on studies by Gates and others
(1980) and Gabddon (1991), saturated thickness is conservatively estimated to be 500 feet
beneath this area.  Specific yield is 7.5 percent (Gates and others, 1980; and Gabadon, 1991),
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and the recovery factor is assumed to be 60 percent. On the bass of these assumptions, the
volume of recoverable ground water in storage a the beginning of the year 2000 may be as much

as 6.9 million acre-ft.

Water Quality

According to Gates and others (1980), nearly dl of the ground water above the floodplain
of the Rio Grande, both in the bolsons and in the adjacent hills and mountains, s fresh. In the
area northwest of Cibolo Creek, resdtivity data indicated the occurrence of fresh ground water
only in the dluvium dong the stream channds. Water in much of the fine-grained bolson fill is
moderately sdine. Gates and others (1980) concluded, based on additiond residtivity data, that
the entire section of coarse-graned bolson fill in the Cibolo-Alamito Creek area is another
source of fresh water. Ground water in the dluvium of the Rio Grande is moderaidy sdine to
highy sdine  The devated <dinity is a result of the discharge of ground water by
evapotranspiration aong the floodplain of the river.

Availability
The avalability scenario for the Presdio-Redford Bolson conssts of the following input
and output values.
No recharge for drought years,
Recharge of 3,630 acre-ft for other years,
Irrigation demand of 2,500 acre-ft per year,
One-third of the livestock demand of Table 2-4 (Chapter 2), and
All of the municipd demand for the Town of Presdio and one-third of the
County-Other demand of Table 2-5 (Chapter 2).

For the period 2000 through 2050, the volume of recoverable water in the aguifer
decreases by 42,000 acre-ft (or by 0.61 percent of the initid volume of 6.9 million acre-ft). This
represents a small degree of depletion that should not have an adverse impact on the availability
of ground water over this period of time. Recoverable volumes at the end of each drought year
are shown in Table 3-1 of this chapter.
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3.7.3.3.2 Ryan Flat
L ocation

Ryan Hat is the southernmost extenson of the Sdt Badn in Texas (Figure 3-2). The
basn is bounded by mountans dong its western, southen and eastern margins and is
hydrogeologicaly integrated with Lobo Vdley to the northrnorthwest. The bolson watershed
covers an area of 1,410 mi?, and the storage area is 525 mi. The largest part of the storage area
(360 mi®) is in Presidio County, and a smdler area (165 mi®) extends northward into Jeff Davis
County. The bolson is the source of municipd supply for the Town of Vdentine (Jeff Davis
County). It is dso the source of domestic water, stock water for ranches and a source of

irrigation water for farms.

Recharge

Recharge occurs primarily from precipitation that infiltrates through dluvid fans thet
border the surrounding mountains. If 12 inches of annud precipitation is distributed over the
880-mi® recharge area of the bolson and assuming 1 percent of the average annua precipitation
isavailable for recharge, then the total recharge is an average of 5,630 acre-ft per year.
Partitioning this amount into recharge within Presdio and Jeff Davis Counties yields 3,810 acre-
ft per year in Presidio County, and 1,820 acre-ft per year in Jeff Davis County.

Storage

The volume of recoverable ground water in the Ryan Ha aquifer is estimated only with
respect to the 525-mi® area shown in Figure 32. Based on data from the studies by Gates and
others (1980) and Black (1993), the average saturated thickness of the bolson is gpproximately
1,000 feet. Specific yidd is 6.6 percent (Cliett, 1992), and the recovery factor is assumed to be
60 percent. On the basis of these assumptions, the volume of recoverable ground water in Ryan
Hat may be as much as 13.3 million acre-ft. Of this amount, 8.9 million acre-ft are in sorage
beneath the floor of the basn in Presidio County, and 4.4 million acre-ft are in storage beneath
the floor of the basn in Jeff Davis County (Table 3-1). However, drill log, wdl completion
information and pumping records from the Antdope Vdley Ranch owned by EPWU indicates
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that a zone of saturated, permeable, fractured volcanic rocks from 1,000 to as much as 3,000 feet
thick underlies the bolson fill in Ryan Fat. This formation yidds potable water in economical
quantities, and if extrgpolated over the area of Ryan Flat could increase water reserve another 10

to 30 million acre-ft.

Water Quality

Ground water in the basin fill is fresh, with TDS typicdly in the range of 200 mg/l to 400
mg/l. The low TDS concentrations are probably related to the high proportion of rdativey
insoluble volcanic rock in the basin fill (Gates and others, 1980).

Availability
The avallability scenario for Ryan Hat conggts of the following input and output values:

No recharge for drought years,
Recharge of 5,630 acre-ft for other years,
Irrigation demand beginning at 8,120 acre-ft for the first 10 years and decreasing
by stepsto afind vaue of 7,330 acre-ft by 2050,
For Presdio County, 33 percent of the Livestock demand in Table 24 (Chapter
2); for Jeff Davis County, 35 percent d the Livestock demand in the same table,
and
For Presdio County, 33 percent of the County-Other demand in Table 2-5
(Chepter 2); for Jeff Davis County, 35 percent of the County-Other demand in the
same table.

For the period 2000 through 2050, the volume of recoverable water in the aguifer
decreases by 164,000 acre-ft (or by less than 1 percent of the initid volume of 13.3 million acre-
ft). The totd depletion attributed to production in Presdio and Jeff Davis counties is estimated
to be 118,000 acre-ft and 46,000 acre-ft, respectively. Recoverable volumes at the end of each
drought year are shown in Table 3-1 of this chapter.
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3.7.3.3.3 Lobo Valley
L ocation

Lobo Valey lies to the north of Ryan Hat. (Figure 3-2). The basn is bounded by
mountains dong its western and eastern margins, and is hydrogeologicdly integrated with Wild
Horse Flat to the north-northwest. The bolson watershed covers an area of 350 mi%, with a
ground-water storage area of 130 mi?>. The largest part of the Storage area (75 mi?) is in
Culberson County, and a smdler part (55 mi®) lies within Jeff Davis County. The bolson is not a
source of municipa supply for any town in Jeff Davis County or Culberson County. It is
however, a source of domestic water and stock water for ranches and is also a source of irrigation

water.

Recharge

If 11 inches of annua precipitation is distributed over the 220-mi® recharge area of the
bolson and assuming 1 percent of the average annuad precipitation is avalable for recharge, then
the total recharge is an average of 1,290 acre-ft per year. The amount of recharge that occurs
within Jeff Davis County is estimated to be 545 acre-ft per year. The edtimate for the larger area
in Culberson County is 750 acre-ft.

Storage

The volume of recoverable ground weater in the Lobo Vadley aguifer is esimated only
with respect to the 130-mi® area shown in Figure 32. Based on data from the studies by Gates
and others (1980) and Black (1993), the average saturated thickness of the bolson is
goproximately 500 feet. Specific yield is 5 percent (Gates and others, 1980), and the recovery
factor is assumed to be 60 percent. On the basis of these assumptions, the volume of recoverable
ground water beneath Lobo Valey may be as much as 1.3 million acre-ft. Of this amount,
746,000 acre-ft are in storage benesth the floor of the basin in Jeff Davis County, and 519,000
acre-ft are in storage benegath the floor of the basin in Culberson County.
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Water Quality

Ground water in the Lobo Vdley aquifer is uniformly fresh. The TDS concentration is
generdly in the range of 300 to 400 mg/l. As with the Ryan Hat aquifer, the low TDS is
probably related to the reatively insoluble volcanic debris that makes up much of the basin fill
(Gates and others, 1980). Gates and others (1980) noted the occurrence of dightly sdine water
from two wells producing from depths as shalow as 80 feet to 100 feet. They attributed the
dightly higher sdinity to the infiltration of irrigation water in which sdts had been concentrated

by evapotranspiration.

Availability

The avallability scenario for Lobo Vdley consds of the following input and output

vaues
No recharge for drought years,
Recharge of 1,290 acre-ft for other years,
Irrigation demand beginning a 2,000 acre-ft for the fird 10 years and decreasing
to afina vaue of 1,800 acre-ft by 2050,
For Jeff Davis County, 10 percent of the Livestock demand in Table 24 (Chapter
2); for Culberson County, 17 percent of the Livestock demand of the same table,
and
For Jeff Davis County, 10 percent of the County-Other demand in Table 2-5
(Chepter 2); for Jeff Davis County, 17 percent of the County-Other demand of the
same table.

Using these values over the period 2000 through 2050, the volume of recoverable water
in the aguifer is edimated to decrease by 45,000 acre-ft (or less than 3 percent of the initid
volume of 1.3 million acre-ft). Recoverable volumes a the end of each drought year are shown
in Table 3-1 of this chapter.
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3.7.3.3.4 Wild Horse Flat and Michigan Flat
L ocation

Wild Horse Flat and Michigan Hat lie to the north and northeast, respectively, of Lobo
Vdley (Figure 3-2). Lobo Vdley is hydrogeologicdly integrated with the southernmost part of
Wild Horse Hat. Mountains bound the Wild Horse-Michigan Flat area dong its western, eastern
and southeastern margins. The basins extend toward the north, where they are bordered by the
Sdt Flat Graben.

The Wild Horse-Michigan Flat watershed covers an area of approximately 1,000 mi?
(Gates and others, 1980). The storage area cHineated in Figure 32 is estimated to be 375 mi?.
The Wild Horse Hat area of the basin is a source of municipad supply for the Towns of Van Horn
(Culberson County) and Sierra Blanca (Hudspeth County). The Wild Horse-Michigan Hat
aquifer is a mgor source of domestic and stock water for ranches and of irrigation water for

famsinthevaley.

Recharge

If 11 inches of annud precipitation is distributed over the 620-mi® recharge area of the
bolson and assuming 1 percent of the average annud precipitation is avalable for recharge, then
the total rechargeis an average of 3,700 acre-ft per year.

Storage

The volume of recoverable ground water in the aguifer is estimated only with respect to
the 375-m? aea shown in Figure 3-2. Based on data from he studies by Gates and others
(1980), it is edtimated that the average saturated thickness is approximately 500 feet. Specific
yidd is probably 10 to 15 percent (Gates and others, 1980). A vaue of 10 percent is used in this
report, and the recovery factor is set a 60 percent. On the bass of these assumptions, the
volume of recoverable ground water beneath the floor of Wild Horse Ha and Michigan Fat may

be as much as 7.2 million acre-ft.
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Water Quality

Where Wild Horse Hat and Michigan Hat are bordered by the Sdt Basin to the north,
ground water ranges from fresh (less than 1,000 mg/l) to dightly sdine (1,000 to 3,000 mg/l).
Along the western sde of Wild Horse Flat and in Michigan Hat, ground water is fresh. TDS are
generdly in the range of 350 to 500 mg/l in Michigan Hat and in the area around Van Horn, and
600 to 1,000 mg/l in northwestern Wild Horse Flat (Gates and others, 1980).

Availability

The avallability scenario for the Wild Horse-Michigan Hat area conssts of the following

input and output values:
No recharge for drought years,
Recharge of 3,700 acre-ft for other years,
Irrigation demand beginning at 7,400 acre-ft for the first 10 years and decreasing
to afind vaue of 6,700 acre-ft by 2050,
Eighty-three percent of the projected Livestock demand (Culberson County) in
Table 2-4 (Chapter 2), and
Eighty-three percent the projected County-Other demand (Culberson County) in
Table 2-5 (Chapter 2).

Using these vaues over the period 2000 through 2050, the volume of recoverable water
in the aquifer is estimated to decrease by 250,000 acre-ft (or by approximately 3.5 percent of the
initid volume of 5.8 million acre-ft). The recoverable volume a the end of each drought year is
shown in Table 3-1 of this chapter.

3.7.3.3.5 Green River Valley
L ocation

The Green River Vdley Bolson lies in pats of Hudspeth, Jeff Davis and Presdio
Counties. It is bordered by the Eagle Mountains on the west, the Van Horn Mountains on the
ead, and the Rio Grande on the south. The Green River Valey watershed covers an area of 160
mi’ (Gates and others, 1980). The storage area delineated in Figure 3-2, however, is only 40 mi2.
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Green River Vdley is the smalest of the West Texas Bolsons. The bolson is a source of water
only for ranchesin the basin.

Recharge

Recharge occurs around the margins of the basn and dong the channds of ephemerd
dreams that drain the mountains. Usng a rough relaion between recharge and drainage areg,
annua recharge within the 120-mi® recharge zone is estimated to be 700 acre-ft per year. Thisis
based on the assumption that 1 percent of the average annud precipitation of 11 inches is
converted to recharge.

Storage

Assuming that (1) average saturated thickness is 450 feet benesth the 40-mi? area shown
in Figure 32 (Gates and others, 1980), (2) specific yield is 7.5 percent (Gates and others, 1980),
and (3) the recovery factor is 30 percent, the volume of recoverable water in Green River Vdley
may be as much as 266,000 acre-ft.

Water Quality

Ground weter in the Green River Valey basn fill typicaly contains less than 500 mg/l of
dissolved solids (Gates and others, 1980). The low concentration of dissolved solids is reated to
the high percentage of insoluble volcanic debris that makes up much of the basn fill. Ground
water in the Rio Grande Alluvium adong the southern boundary of Green River Vdley is dightly
sdine to very sdine. The devated TDS is probably related to the buildup of sdts by
evapotranspiration aong the floodplain of the River (Gates and others, 1980).

Availability

Only scattered ranch wells produce ground water from the Green River Vdley Bolson.
Furthermore, the smdl sze and the remoteness of the basin render the bolson an unlikey target
for development of its ground-water resources. The bolson aguifer, therefore, is not expected to
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manifest any depletion over the period 2000 through 2050. Hence, avalability is likey to
remain condtant (Table 3-1).

3.7.3.3.6 Red Light Draw
L ocation

Red Light Draw is located in Hudspeth County. It is Stuated between the Eagle
Mountains adong the north-northeast and the Quitman Mountains dong the southwest. The Rio
Grande is the southern border of the basin. The drainage area of the Red Light Draw watershed
is esimated to be 370 mi? (Gates and others, 1980). The area depicted in Figure 32, however,
covers an area of 185 mi%. Only the lower two-thirds of the basin are regarded as having any
potentia for the development of ground water (Gates and others, 1980). The Red Light Bolson

isasource of water only for ranches in the basin.

Recharge

Recharge occurs around the margins of the basan and dong the channds of ephemerd
dreams that drain the mountains. Using a rough relation between recharge and drainage areq,
annud recharge within the 125-mi? recharge zone of the southern two-thirds of the bolson yidds
an estimated 730 acre-ft of recharge per year. This is based on the assumption that 1 percent of

the average annud precipitation of 11 inchesis converted to recharge within this area.

Storage

The dorage zone within the lower two-thirds of Red Light Draw covers an area of 125
m®. Assuming that saturated thickness beneath this area is 450 feet on average, dong with a
specific yied of 7.5 percent (Gates and others, 1980) and a ecovery factor of 30 percent, Red
Light Draw yields an estimated 708,000 acre-ft of recoverable water.

Water Quality

With the exception of areas within the floodplain of the Rio Grande, ground water in the
bolson fill of Red Light Draw is fresh. TDS are typicdly in the range of 300 to 500 mg/l
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(Darling, 1997). The low concentration of dissolved solids is related to the high percentage of
inoluble volcanic debris.  Shalow wells in the floodplain, however, produce sdine to very
sine ground water. TDS in this area are commonly greater than 2,000 mg/l, and the highest
concentration reported is 10,000 mg/l (Darling, 1997). The higher sdinity in this part of the
basn is attributable to the buildup of sdts by evapotranspiration (Gates and others, 1980;
Darling, 1997).

Availability

Only scattered ranch wels produce ground water from the Red Light Bolson. The bolson
aquifer, therefore, is not expected to manifest any depletion over the period 2000 to 2050, such
thet availability islikely to remain equivalent to total recoverable storage (Table 3-1).

3.7.3.3.7 Eagle Flat
L ocation

The Eagle Flat Bolson is located in Hudspeth County (Figure 32). The basin is Stuated
between the Eagle Mountains aong the south-southwest, the Diablo Plateau dong the north, and
the Carrizo and Van Horn Mountains dong the east. The drainage area of the bolson watershed
is esimated to be 560 mi? (Gates and others, 1980), and the basin fill covers an area of 156 mi2.
Only the southeastern part of the basin is regarded as having potentid for the development of
ground-water resources (Gates and others, 1980; Darling and others, 1994; Darling, 1997). The
Eagle Hat Bolson is not a source of supply for municipdities in Hudspeth County. The
unincorporated Town of Serra Blanca, located in the western region of the basin, gets water
from awdlfield operated by the Town of Van Horn in Wild Horse Hat.

Recharge

The southeastern part of the Eagle Flat watershed covers an area of 250 mi®>. The
recharge zone within this area is estimated to cover an area of 180 mi®. Using a rough reation
between recharge and drainage ares, annua recharge within the 180-mi® recharge zone of
southeastern Eagle Hat yields an estimated 1,060 acre-ft of recharge per year. This is based on
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the assumption that 1 percent of the average annua precipitation of 11 inches is converted to

recharge within this area

Storage

The storage zone within southeastern Eagle Flat covers an area of 70 mi®. Assuming that
saturated thickness beneath this area s 400 feet on average, dong with a specific yidd of 7.5
percent (Gates and others, 1980) and a recovery factor of 30 percent, Eagle Hat yields an
estimate of 409,000 acre-ft of recoverable water in the basin.

Water Quality

Ground water in southeastern Eagle Hat typicdly contains less that 500 mg/l of dissolved
solids (Gates and others, 1980; Darling and others, 1994; Darling, 1997). The low concentration
of dissolved solids is probably related to the high percentage of insoluble volcanic debris that
makes up much of the basain fill.

Availability

Only scattered ranch wels produce ground water from southesstern Eagle Ha. The
bolson aquifer, therefore, is not expected to manifest any depletion over the period 2000 through
2050, such that availability should be equd to the volume of recoverable water in storage (Table
3-1).

3.7.3.4 Bone Spring-Victorio Peak Aquifer
L ocation

The Bone Spring-Victorio Pesk aquifer underlies the Ddl Valey area of northesstern
Hudspeth County (Figure 3-1). Dél Vdley lies between the Sdt Flat Basn and the Guadaupe
Mountains on the east and the Diablo Plateau on the west. The aquifer, which extends
northward into the Crow Hats area of New Mexico, is used primarily for irrigation. It is dso the
public water-supply source for Dell City (Ashworth, 1994).
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The aquifer consists of carbonate rocks (limestone and dolomite) of early Permian age.
Ground water in the aguifer occurs under water-table conditions in interconnected solution
cavities that formed dong joints, fractures and bedding planes. The solution cavities are of
vaiadle sze and dimenson. Water-bearing zones have been encountered in wells as deep as
2,000 ft. The productivity of a well completed in the aquifer is related to the number and size of
cavities penetrated by the wel bore.  Wadl yidds are reported to range from 150 gdlons per
minute (gpm) to as much as 2,200 gom. The depth to ground water within the irrigated region of
Ddl Vdley ranges from gpproximately 35 ft dong the eastern sde of the vdley to 325 feet on
the west (Ashworth, 1994).

Recharge
There are four principd components of recharge to the Bone Spring-Victorio Pesk
aguifer (Ashworth, 1994):
Precipitation that fdls over waersheds tha dran toward Ddl Vadley infiltrates
rapidly along fractures and solution features such as snkholes,
The Sacramento River, which drains the Sacramento Mountains of New Mexico,
discharges large volumes of water to the subsurface in the lowlands that border
the mountain catchments;,
Laerd inflow of ground water from areas to the north and the west; and
Return flow fromirrigation in Ddll Vdley.
Average annua recharge from dl of the above sources is estimated to be within the range
of 90,000 to 100,000 acre-ft (Ashworth, 1994). This edtimate was based on Ashworth's (1994)
obsarvation that water levels in the Dell Vdley area appeared to sabilize at rates of withdrawad
of between 90,000 to 100,000 acre-ft. Lower water levels appeared to be associated with higher
pumping rates.

Storage

There is no reliable published estimate of the volume of recoverable ground water stored
in the Bone Spring-Victorio Peak aquifer.
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Water Quality

Ground water of the Bone Spring-Victorio Pesk aguifer is dightly sdine to moderady
sine. Tota dissolved solids range from agpproximately 1,000 to more than 6,500 mg/l. The
average is about 3,500 mg/l. The highest concentrations occur dong the eastern hdf of the
valey, where concentrations exceed 5,000 mg/l.

During the irrigation season, the flow of ground water is highly influenced by pumping
wells, which create cones of depresson in the water table. The cones of depresson may induce
the flow of highly sdine water from the SdAt Hats toward the pumping wells by reverang the
flow of ground water dong the eastern sde of the valey. Chemica andyses of wells dong the
eagtern border of the vdley have not indicated a dgnificant influx of sdine water (Ashworth,
1994).

Availability

The volume of ground water available on an annud basis in the Ddl Vdley region is
related to rates of water-leve decline and water qudity. Ashworth (1994) concluded that annua
withdrawals of 90,000 to 100,000 acre-ft could be maintained without lowering the water table
0 much it induced the flow of sdine waer from the SAt Hats. During times of drought,
production of as much as 141,000 acre-ft may be maintained for one season without risking the
encroachment of highly sdline ground water from the Sdt Hatsto the esst.

3.7.3.5Igneous Aquifer
L ocation

The Igneous agquifer, as shown in Figure 31, occurs in three separate areas of Far West
Texas (Brewder, Presdio, and Jeff Davis Counties). The figure is deceptive; however, as it
creates the impression that the designated areas are separated by large sections of bnd with little
or no potentid for ground-water storage or development. The depiction in Figure 31, however,
is an atifact of the limited amount of information between each of the shaded areas. Each
ddineasted aea, for example, is the primary source of water for a county sedt, eg., Alpine
(Brewster County), Marfa (Presdio County), or Fort Davis (Jeff Davis County). It is highly
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likey that large volumes of water are stored beneeth other sections of land that are not colored
on the map (Hart, 1992), such that the boundaries of each of the shaded areas should ultimately
be expanded as more is learned about the hydrogeology of other parts of the Davis Mountains.

The Igneous aguifer condsts of many layers of highly fractured and faulted igneous
rocks. Ground water occurs under water-table conditions in fractures and adso in the coarse
graned debris that fills the bottoms of canyons and dso forms dluvid fans that spread out into
gmal basins. The area of each ddineated zone as shown in Figure 31 is. Brewster County, 270
mi%; Presidio County, 400 mi2; and Jeff Davis County, 115 mi?.

Recharge

Recharge occurs as a result of the rapid percolation of precipitation dong the fractures in
the igneous rocks and in the coarse-grained detritus shed from the mountains. It is assumed that
average ranfal over the area is approximately 16 inches, based on measurements a Alpine,
Marfa and Fort Davis (Bomar, 1995). The amount of precipitation converted to recharge is 2.5
percent of average annua precipitation. Based on the above rdationships, it is estimated that
average annud recharge is 5,800 acre-ft in Brewster County, 8,500 acre-ft in Presidio County
and 2,500 acre-ft in Jeff Davis County.

Storage

Municipd and indudrid supply wels drilled to depths of 800 feet indicate that the
average saturated thickness of the Igneous aquifer is at least 600 fet. Assuming a specific yidd
of 10 percent, the volume of recoverable ground water would be 3.1 million acre-ft in Brewser
County, 4.6 million acre-ft in Presidio County and 1.3 million acre-ft in Jeff Davis County.

Water Quality

Ground water from the Igneous aguifer is consdered acceptable for municipd and
indudrid uses. Dissolved solids are generdly within the range of 300 to 500 mg/l, but eevated
levels of fluoride, a common congtituent of igneous rocks, are common. HFuoride has been cited

asacause of dentd fluoross (mottling and pitting of teeth).
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Availability

For al years over the period 2000 through 2050, the recharge caculations in this report
exceed totd demand for ground water. Thus, on a regiond bass, there is no indication that the
aquifer will be depleted (Table 3-1).

3.7.3.6 Edward-Trinity (Plateau) Aquifer
L ocation

The Edwards-Trinity (Plateau) aguifer of Far West Texas Figure 31) is the westernmost
extenson of a vast ground-water system that underlies the Edwards Plateau east of the Pecos
River and the Stockton Plateau west of the River. The aguifer is exposed over an area of 4,690
m® in Terdl (2,350 mi%), Brewster (1,460 mi?), Jeff Davis (530 mi®) and Culberson (350 mi?)
Counties (Figure 3-1). It is the source of municipd water for the City of Sanderson (Terrdl
County); a source of domestic water in Brewster, Culberson, and Terrell Counties; a source of
irrigation water in Brewster and Terrel Counties, a source of stock water in dl four counties,
and a source of water for oil and gas operations in Terrdl County. Tota production from the
aquifer in 1996 was 1,935 acre-ft. Of this amount, Brewster and Terrdl Counties accounted for
780 and 1,040 acre-ft of production, repectively.

The aguifer condds of saurated sediments of the Cretaceous age Trinity Group
formations and the overlying carbonate rocks (limestone and dolomite) of the Comanche Pesk,
Edwards, and Georgetown formations. Ground water occurs under water-table conditions in the
four Far West Texas counties.

The hydrogeology of the Edwards Trinity (Plateau) aguifer in Far West Texas is not
understood as well as in areas to the east, where the aquifer is a mgor source of supply for the
municipd, industrid and agriculturd sectors of the economy. Much of the uncertainty regarding
the aguifer in Far West Texas is a direct result of the region’s low populaion density and the

access that residents of the region have to other sources of ground water.
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Recharge

There is no rdiable published estimate of the amount of average annud recharge to the
Edwards Trinity (Plateau) aquifer in Far West Texas. In Brewder, Jeff Davis and Culberson
counties, the aguifer is probably recharged by the infiltration of water from streams draining
mountains and highlands bordering the aguifer and by infiltration of precipitation that fals
directly on outcrops. In Terrel County, recharge probably occurs by infiltration of precipitation
through fractures and snkholes. The Edward-Trinity (Plateau) aquifer recharge etimates in this
report are based on the assumption that 1 percent of average annua precipitation is converted to
rechalge.  Assuming precipitation averages of 14 inches for Terdl County, 12 inches for
Brewster County, 14 inches for Jeff Davis County, and 10 inches for Culberson County yields
the following estimates of recharge: Terrel County, 17,500 acre-ft; Brewster County, 9400 acre-
ft; Jeff Davis County, 3,900 acre-ft; and Culberson County, 1,800 acre-ft.

Storage

Becaue of the smdl number of wels producing from the Edwards Trinity (Plateau)
aquifer in Far West Texas, Barker and Ardis (1996) did not project saturated thicknesses into
western Terrdl County, or into any of the areas where the aguifer is found in Brewster, Jeff
Davis, and Culberson Counties. Throughout the centrd and esstern areas of Terrell County,
however, the saturated thickness of the formation was shown as varying from 300 feet in the
northernmost area of the county to more than 1,000 feet dong the border with Mexico. The
average for this pat of Terrdl County is probably 500 feet. It is assumed, in this report, that
average saturated thickness in the westernmost extent of the aguifer is 100 feet. Specific yidd is
4 percent (Muller and Price, 1979), and the recovery factor is assumed to be 30 percent. Based
on the inferred thicknesses and the specific yield, the volume of recoverable water in dtorage in
the Edwards Trinity (Plateau) aguifer is estimated to be 9.02 million acre-ft for Terrdl County,
1.123 million acre-ft for Brewster County, 406,000 acre-ft for Jeff Davis County and 266,000
acre-ft for Culberson County.
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Water Quality

The qudity of most ground water in the Edwards-Trinity (Plateau) aguifer in most of Far
West Texas is acceptable for human consumption. TWDB well records indicate that the TDS of
most ground weter is less than 1,000 mg/l.

Availability

Because totd demand in each of the four counties is less than the estimated average
annua recharge, it is unlikely that the aguifer will be depleted during periods of drought. Hence,
the volume of waer avalable should be equa to the volume of recoverable water in Storage
(Table 3-1).

3.7.3.7 Capitan Reef Aquifer
L ocation

The Capitan Reef (Figure 3-1) formed dong the margins of the Delawvare Basin, a Late
Pdeozoic sea. In Texas, the reef formed aong the western and eastern edges of the basin in
arcuate strips 10 to 14 miles wide. The reef is exposed in the Guaddupe and Apache Mountains
of Culberson County and in the Glass Mountains of Brewster County. In other aress, the reef is
found only in the subsurface. It extends northward into New Mexico, where it is a source of
fresh water for the City of Carlsbad. The aguifer is not a source of municipd supply for cities in
Texas. Mog of the ground water pumped from the aquifer in Far West Texas is used for
irrigation in Culberson and Hudspeth Counties.

The Capitan Reef aguifer is composed of up to 2,000 feet of massive, vuggy to cavernous
dolomite and limestone, bedded limestone and reef tdus. In many aeas of Culberson and
Hudspeth Counties, the yields of wels are commonly more than 1,000 gom. Further to the
south, in the Apache Mountains of Culberson County, well yields gppear to be in the range of
400 gom. There is no reported production data for the Glass Mountains portion of the Capitan
Redf.
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Recharge

Muller and Price (1979) esimate that effective annud recharge of the Capitan Reef is
12,500 acre-ft. Of this amount, 2,500 acre-ft were attributed to the infiltration of precipitation in
the Diablo Farms area of Culberson County, and 10,000 acre-ft were estimated for the Apache
Mountains. In Brewster County, 110 mi® of Capitan Reef is exposed in the Glass Mountains. If
average annud precipitation over the mountains is gpproximately 14 inches (Larkin and Bomar,
1983), and if approximately 2.5 percent of total precipitation is converted to recharge, then about
2,100 acre-ft of recharge can be added to the total.

Storage
There is no religble published estimate of the volume of recoverable ground water stored
in the Capitan Reef aquifer.

Quality

Muller and Price (1979) reported that TDS in the vicinity of the Diablo Farms in
Culberson County is 850 to 1,500 mg/l. In the Apache Mountains area, ground water may be
fresh in the centra areas of the mountains and dightly sdinein other aress,

Availability

Because of the difficulty esimating the volume of water in sorage in the Cgpitan, Muller
and Price (1979) defined avalability for the aguifer as the sum of recharge and the amount
withdrawn from storage. This gpproach yielded an estimate for Culberson County of 383,000
acre-ft per year (Table 3-1). Another 5,000 acre-ft of avalability has been etimated by LBG-
Guyton for parts of the Capitan Reef that lie beneath Hudspeth County. Production from the
Capitan aquifer in Brewster County has not been reported by the TWDB. However, the aguifer
in this county is a source of water only for ranches in the Glass Mountains, and it is likely that
total production is 100 acre-ft or less per year. Hence, a a minimum, avalability in Brewster
County is probably about 2,000 acre-ft per year (Table 3-1).
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3.7.3.8 Marathon Aquifer
L ocation

The Marathon aquifer is located entirdly within the north-centra area of Brewster County
(Figure 31). It is the source of municipad supply for the Town of Marathon, and of domestic and
stock water for ranchesin the area.

The Marathon area is underlan by complexly faulted and folded Pdeozoic rocks having
a total thickness of 21,000 feet. Figure 31 delineates the 390-mi area in which the rocks that
make up the Marathon aguifer are exposed in Brewster County. The aguifer ranges in thickness
from 350 to 900 feet. Ground water occurs under unconfined conditions in crevices, joints and
cavities. The mogt sgnificant water-bearing formation of the aquifer is the Marathon Limestone
(early Ordovician age). Artesan conditions are common in areas where the Paleozoic ocks are
buried beneath younger formations. The depth to ground water is generdly less than 150 fed,
and depths less than 50 feet are not uncommon. Most wells are generdly less than 250 feet deep
(DeCook, 1961; TWDB, 1997).

Recharge

The aquifer is recharged by infiltration of precipitation that fdls directly on the area in
which the Pdeozoic rocks are exposed, by dream runoff and by underground inflow from
outsde the area  Muller and Price (1979) estimated that recharge attributable to precipitation is
as much as 18,300 acre-ft per year, or 2.5 percent of average annua precipitation. This would
require a recharge area nearly three times the size of the 390-mi’ area delineated in Figure 31.
Recharge attributable to precipitation directly over te area shown in Figure 31 is 7,280 acre-ft,
based on average annud rainfal of 14 inches and infiltration of 2.5 percent of average annud
precipitation. The lower recharge estimate is used in the availability andyss.

Storage

There are no reliable published estimates of the volume of recoverable ground water in
the Marathon aquifer. If, however, it can be assumed that (1) at least 200 feet on average of
saturated thickness exists beneath the 390-mi? outcrop area, (2) the specific yield of the aguifer is
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10 percent, and (3) the recovery factor is 30 percent, then the volume of recoverable ground

water may be as much as 1.5 million acre-ft.

Quality
Ground water of the Marathon aquifer is generdly of good qudity. TDS are in the range
of 500 to 1,000 mg/l, and the water is consdered to be very hard. Fluoride may aso exceed

recommended limitsin many aress.

Availability

Totd annud production from the Marathon aguifer is less than annua recharge, using
either the 18,300 acre-ft edimated by Muller and Price (1979) or the lower estimate of 7,280
acre-ft in this report. Hence, annua availability during drought years should be equd to totd
dorage, or 1.5 million acre-ft (Table 3-1).

3.7.3.9 Rustler Aquifer
Description

The Rudler aguifer is located in eastern Culberson County, where it is exposed in a
southwest-trending belt that begins a the northeast corner of the county (Figure 3-1). The
aquifer dips toward the east, and is found in the subsurface in easternmost Culberson County and
Jff Davis County. Approximaidy 803 mi? of land in Far West Texas are underlain by the
Rudler agquifer. The Rudler aquifer is a source of water for irrigation and livestock. High
concentrations of dissolved solids render the formation unsuitable as a source of municipd and
domegtic supply. The Rudler aquifer conssts mainly of dolomite, limestone, and gypsum of the
Rustler Formation (Permian age). Ground water is produced primarily from solution channds,
caverns and collapsed breccia zones. The aquifer is under water-table conditions in the recharge
zone of the Rudler aguifer in esstern Culberson County and is under artesan conditions
€lsawhere (TWDB, 1997).
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Recharge

The Rudler aquifer is recharged by infiltration of precipitetion that fals directly over the
outcrop area in Culberson County and by sream runoff. Muller and Price (1979) edtimated
annua effective recharge at approximately 4,000 acre-ft.

Storage
There are no reliable published estimates of the volume of recoverable ground water in

the Rustler aquifer.

Water Quality

Ground water of the Rudler aguifer is not suitable for human consumption. However, it
can be used for irrigation, livestock and oil reservoir water-flooding operations. Dissolved solids
typicdly range from 2,000 to 6000 mg/l. The highes TDS concentrations occur in the
subsurface of counties to the east of Far West Texas. The TWDB (1997) reports only one area
within the recharge zone of southern Culberson County where TDS is less than 1,000 mg/l.

Availability
The TWDB (1997) edimated that average annud availability of ground water from the
aquifer is equd to the amount of average annua recharge, 4,000 acre-ft (Table 3-1).

3.7.3.10 Unaccounted Ground-Water Resour ces

Also shown in Fgure 3-1 are large areas of Far West Texas that are not underlain by
magor or minor aquifers (eg., the Diablo Plateau of centra and northern Hudspeth County). The
map, however, should not be interpreted as an indication that such areas are devoid of ground
water as much as a reflection of the current level of underganding of the extent of known
ground-water resources in the region. The rocks that make up the subsurface of the Diablo
Pateau of centrd and northern Hudspeth County, for example, may in fact have large volumes
of ground water in dorage. The plateau, however, has not been sufficiently evaluated by
hydrogeologists to warrant definite conclusons regarding its dtatus as a potentiad source of
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ground water a this time. Reativey few exploration wells have been drilled on the plateau.
Consequently, factors such as hydrodratigraphy and important hydraulic parameters  (eg.,
porosity, hydraulic conductivity and transmissvity) are largely unknown.

Smilaly, very little is known about the potentid of many of the igneous and volcanic
rocks of Brewser, Jeff Davis and Presdio Counties to support anything other than the current
level of interpretation. Further evduation will be needed to arive a a better understanding of

the water-resource development potentid in these areas.

3.8WATER EXPORTED FROM FAR WEST TEXAS

Jeff Davis County is the only county from which water is exported to other areas within
or outsde of the region. As shown by the table below, the City of Alpine pumps approximately
960 acre-ft per year from five wdls in the Musquiz fidd of southern Jeff Davis County. Al
other exports go to Reeves County. In 1998, the City of Bamorhea and the Madera Valey WSC
extracted about 95 acre-ft and 101 acre-ft respectively, from the Bamorhea Alluvium, and the
USBR has rights for diversons of up to 18,900 acre-ft from Phantom Creek for irrigation use in

Reeves County.
Receiving Amount

Received By County Sour ce (Acre-ft/lYear) | Remarks

City of Alpine Brewster Igneous Aquifer 958 Pumpage from
fivewdlsin
Musquiz fied

City of Reeves Bamorhea 95 Pumpage from

Bamorhea Alluvium one wd|

MaderaValley Reeves Bamorhea 101 Pumpage from

WSC Alluvium two wells

U.S. Bureau of Reeves Phantom Creek 18,900 Permitted

Reclamation diversgon for
irrigation
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3.9 THREATSTO NATURAL RESOURCES
Eighteen species of mussds in the Rio Grande and the Pecos River are endangered. A
few species of plants in the area have been placed on the “watch lig” of the Texas Organization
for Endangered Species (TOES), a group of professonas formed in 1972 to study the plight of
vanishing plant and anima species in Texas and to educate the public about the conservetion of
these species.  From this watch list, plants that grow in or near the Rio Grande stresmbed or
which require moistness from a stream are listed below. It is not known exactly what the effects
of reduced flows of the Rio Grande would have on these plants, if any. The information is
presented as extracted from TOES website (www.csdl.tamu.eduw/FL ORA/toes/toeshomehtm) for
those to whom it would be of interest:
Aquilegia longissma Gray - Ranunculaceae - (longspur columbine) --
populations low or redricted. Known from Brewser, Jeff Davis, and Presdio
counties, aso Chihuahua, Coahuila, and Nuevo Leon. Typicd habitat is cooler,
wetter areas near waterfdls, perenniad seeps, prings, etc., in humus and ledf litter
over dluvium or on limestone or igneous bedrock walls in mountain canyons,
Populus angustifolia James - Salicaceae - (‘narrowleaf cottonwood) --
populations low or redricted. Known from Brewster and Culberson counties,
widespread in western North America. Typicd habitat is well-watered soils aong
dreams, adong the Rio Grande and a higher devaions in the Guaddupe
Mountains.
Rorippa ramosa Rallins - Brassicaceae - (‘canyon watercress) -- populations low
or redricted. Known from Brewster and Terdl counties; dso Chihuahua,
Coahuila, and Durango. Typicad habitat is moigt, fine textured, dluvid soils on
floodplains and in beds of intermittent streams.

3.10 CLEAN RIVER PROGRAM AND FEDERAL CLEAN WATER ACT

The da€'s Clean River Program administers federd Clean Water Act directives through
TNRCC's Water Quality Inventoriess. TNRCC is the responsble agency for identifying water
quaity problems within the Water Qudlity Inventory. Detailed excerpts from the Water Quality
Inventory are included within the Appendix; these excerpts give information on siresm segments
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within the region. However, the Inventory does not identify sources of water quality problems,
as in most cases the problems are “non-point source’ pollutants. TNRCC, EPA and other
agencies have discussed and researched methodologies by which non-point source pollution
could be located and quantified through modding, but thus far modding efforts have been less
than satisfactory.

3.11 WATER SUPPLY AVAILABILITY SUMMARY
Tables 3-1, 3-2 and 3-3, generated as pat of the availability evauations in Chapter 3,
provide summay information under Drought-of-Record conditions for surface-water and
ground-water resources in Far West Texas. Table 3-1 presents information by county on the
water supply that can be obtained from four surface-water sources and 16 ground-water sources
in the region. The Rio Grande is divided into an “Uppe” segment with supply dlotted to the
Rio Grande Project from Elephant Butte Reservoir. Water supply in the “Lower” segment, from
Fort Quitman downgtream, is derived primarily from flows of the Rio Conchos in Mexico. The
third surface-water supply source is the Pecos River, and the fourth is Phantom Creek in Jeff
Davis County. Based on the Drought-of-Record assumption that underlies the availability
andyss, the following Table 3-1 observations can be made:
Surface-water supply in the Upper Rio Grande reflects the lowest higtorica
anua dlotment from Elephant Butte Resarvoir.  In 1964, this amount was
22,773 acre-ft.  An inaufficient amount of flow occurs in the channd a this
release level to meet the needs of water usersin the El Paso area.
Flow in the Lower Rio Grande is not dependent on releases from Elephant Butte.
The amount of water available to the Lower Rio Grande is largdy rdated to the
discharge of water from the Rio Conchos and dher tributaries. Texas holds rights
to 28,274 acre-ft of water from the Lower Rio Grande. The annud average lower
limit required release from Mexican tributaries by the 1944 Treaty is 350,000
acre-ft. However, the lowest flow recorded by a gauge below the confluence of

the Rio Conchos with the Rio Grande is 35,438 acre-ft per year.
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Higoricd flow measurements from gauging dations dong the lower ssgment of
the Pecos River indicate virtualy no flow under Drought-of- Record conditions.
The lowest flow in Phantom Creek is estimated to be 1,460 acre-ft per year.

The right to use water from the navigable streams and lakes is permitted through the State
of Texas. Current permit holders in the region and reported diversons from 1990 through 1999
are lisged in the Chapter 3 gppendices. No permits are listed as expiring during the 50-year
planning period.

Maximum avalable ground-water supplies are estimated for aquifers that occur in bolson
deposits, river dluvium, igneous rocks and limestone formations. It is important to note that,
with respect to ground water, the large numbers for most aquifers listed in Table 31, exceed by
many orders of magnitude, the amount of ground water that can be extracted by dl users in any
given year, under the demand projections of the TWDB (Chapter 2). As such, these numbers
indicate the tota volume of recoverable water (fresh and brackish) in storage.  Observations
made on Table 3-1 ground-water estimates, as assumed under Drought-of-Record conditions are
asfollows

Both the Hueco and Medlla Bolson aguifers in El Paso County have been
devdoped principdly for municipd and indudrid uses.  Both basns have
experienced water-level declines over time. With the assumption that little surface
water will be avalable duing a Drought-of-Record, the mining of these aguifers
will advance a a more rapid pace. Table 3-1 assumes Drought-of-Record
conditions and no new water-supply development. Under these conditions, the
Meslla Bolson aquifer would be depleted by 2020, and the Hueco Bolson aguifer
would be depleted by 2030.

Among the six rurd counties, the volume of recoverable ground water in storage
varies from a low of gpproximately 267,000 acre-ft in Green River Valey to more
than 13 million acre-ft in the Ryan Hat aquifer.

The amount of recoverable water in dorage should remain redively condant
over the planning period for the Edwards Trinity, Bone Spring-Victorio Peak,
Capitan Redf, Igneous, Marathon, Rustler, Red Light Draw, southeast Eagle Hat
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and Green River Vadley aquifers. Totd demand in these areas is not projected to
exceed total recharge.

Smal reductions in recoverable storage are projected for the Presidio-Redford
Bolson, Wild Horse-Michigan Hats, Lobo Valey and Ryan Hat aquifers.

Table 3-2 reflects the amount of water that would be available in future decades from
Specific exising water-supply sources for each city and water-use category as defined in Table 2
8 (Chepter 2). This is dependent on the current physica ability of each entity to retrieve, store,
treat and ddiver water through transmisson lines. This includes the number of producing wells,
age and condition of sorage and transmisson facilities, water treatment capacity, and other
related factors. Table 3-3 shows the amount of water from unique existing supply sources that
will be avalable in future decades during Drought-of-Record conditions to the Magor Water
Providers.

In Chapter 4, water-supply data in Chapter 3 are compared with water-demand data in
Chapter 2 to identify cities and water-use categories that may experience water-supply shortages
inthefuture. Strategiesto meet any potential supply shortages are developed in Chapter 5.
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4.1 INTRODUCTION
The objective of Chapter 4 is to identify the communities and nonmunicipal water-use

groups in the counties of Far West Texas that are likey to experience ether water surpluses or
shortages over the period 2000 through 2050 during Drought-of-Record conditions. Expected
water-supply avallability, as liged in Table 4-1, is a comparison of the demand projections in
Chapter 2 with the supply projections in Chapter 3. The quantities represent annua projections
and are predicated on the following assumptions:

Drought-of-Record conditions are characteristic for each of the years shown in

Table4-1. Normd climatic conditions are characteridtic of intervening years.

No new infrastructure development over the period 2000 through 2050. All

demands must be serviced by currently existing infrastructure.

No changes in water rights occur over the period 2000 through 2050.

Thetota supply isterminated when it exceeds the supply sourcein Table

3-1

Table 4-1 was condructed by subtracting demand from supply.  Postive numbers

indicate surpluses (acre-ft), and negative numbers indicate shortages (dso in acre-ft). An entry
of “0” (zero) indicates that supply and demand ae baanced for that year. Small shortages (eg.,
less than 6 acre-ft) were caculated for the Manufacturing sector of Brewster, Culberson and
Hudspeth Counties, and the Mining sector of Presidio County. These deficits were balanced out
to zero to show 1o shortage of water. This was based on expectations that deficits of 6 acre-ft or
less probably lie within the margin of eror of the estimates in Chapters 2 and 3 and, as such,
may not indicate red shortages under Drought-of-Record conditions. Table 4-1 should be
regarded as a genera guide to the amount of potentia water-supply shortages and should be used
to assg planers in ther efforts to develop drategies that will ensure access to adequate
quantities of water to meet the future needs of al usersin Far West Texas.

4.2 RURAL COUNTIESSUMMARY

All cities in the sx rurd counties (Brewster, Culberson, Jeff Davis, Hudspeth, Presidio
and Terrdl) are projected to have adequate supplies of water for the planning period. The largest
aurpluses within this group are cadculated for the Cities of Alpine Marfa and Presdio. The
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gmdlest surpluses are cdculated for Ddl City. Thus, the basc water needs of dl cities in the
Rural Counties category appear to be assured, provided the assumptions on which the projections
are based remain unchanged over the period 2000 through 2050.

Shortages are projected within the County-Other sector for Brewster, Hudspeth, Jeff
Davis, Presdio and Terdl Counties. These deficits are relaed to population growth in
unincorporated areas and to the requirement that only existing wels be used in the cdculation.
Culberson County shows smal surpluses over thisinterva.

For the Manufacturing sector, supply and demand are projected to be equa in Brewster,
Culberson and Hudspeth Counties — that is, neither surpluses nor shortages are foreseen for this
area of economic activity. This sector is not listed as a user group in Hudspeth, Jeff Davis, and
Presidio Counties.

In Brewster County, the Mining sector is projected o be in a state of shortage for each of
the Sx Drought-of-Record years. Smadl surpluses are shown for Hudspeth and Terrell counties,
and supply and demand are baanced in Presdio County. The largest surpluses within this sector
are listed for Culberson County. This surplus is of specid interest, as it was caculated based on
demand projections that TWDB made before McMoran's sulfur mine north of Van Horn closed
in 1999. Thus, the Mining sector surplus for Culberson County should be larger than shown for
each year in Table 4-1.

Within the Rurd Counties agricultura sector, irrigation users have overdl countywide
aurplus amounts of weater for each Drought-of-Record year. However, not al specific sources
will be reidble. In Hudspeth County, Rio Grande water is not expected to be available, and
amounts of ground water avalable from the Rio Grande Alluvium are limited due to qudity
redrictions.  During drought-of-record conditions, irrigated agriculture in the Hudspeth County
Consarvation and Reclametion Didrict #1 will be severdy impacted and a shortage of 90,000
acre-feet of water is expected. Surplus ground water in the Dl Valey area of Hudspeth County
cregtes the podtive supply shown in Table 4-1. Surplus supplies are indicated in Culberson and
Jeff Davis Counties, which both rely only on ground water. Brewder, Presdio and Terrdl
Counties are projected to have surplus irrigation supplies derived from ground-water sources and
the Lower Rio Grande. With regard to water availability for livestock, dl of the Rurd Counties
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should have adequate water, except Jeff Davis County. This deficit in Jeff Davis County is
attributable to dightly higher projected livestock water demand than what was historicaly used.

43 EL PASO COUNTY SUMMARY

Most of the municipd areas of El Paso County are shown to have sufficient weter
through the year 2020. The largest surpluses during this period of time are projected for the City
of El Paso. Ddficits are shown for Fort Bliss in the years 2000 and 2010; however, these
shortages would likely be met by purchasing additiona water from El Paso.

By the year 2030, both the Hueco and Meslla Bolsons may be depleted of fresh water,
based on the Drought-of-Record scenario.  From 2030 through 2050, deficits are shown for dl
but two cities in El Paso County. The deficits indicate the large volumes of water that will be
needed to replace the exhausted sources of fresh ground water and the sharply diminished
supplies of surface water. The two exceptions during this period of time are Hacienda del Norte
and Horizon City. Both of these municipdities will rey on a mix of fresh water and brackish
water up to 2030 and will switch to desdting brackish water after the fresh-water source is
depleted.

Shortages are ligted for dl other nonmunicipa user-groups in El Paso County for most or
dl of the 50-year planning period. Increesng deficits for the County-Other and the
Manufacturing sectors reflect growing demand throughout this period of time.  Shortages for
Steam Electric demand decrease over the period 2000 through 2020, and then remain constant at
6,000 acre-ft for the rest of the planning period. In redity, surplus supplies from El Paso would
likely cover the shortages from 2000 to 2030. The Mining sector is in a deficit pogtion for the
year 2000 but is shown to have sufficient resources for the years 2010 and 2020. After 2020, the
sector returns to a deficit Stuation, but the projected shortages decrease consstently through the
end of the planning period.

The large shortages for the Irrigation sector are a result of markedly diminished flow in
the Rio Grande during a Drought of Record. Deficits for the Livestock sectors are projected to
remain constant at 78 acre-ft for each of the 9x Drought-of-Record years.
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44WATER SHORTAGESIN CIUDAD JUAREZ

Ciudad Juarez is developing a master plan to address population projections and water
demand, and to identify sources of water needed to meet the projected demands over the next 20
years. Juarez expects populaion growth of 4.3 percent (more than 50,000 persons) per year.
Based on this rate of growth, the City expects to have a water deficit by the year 2004. This
scenario is based on the assumption that no new wells will be drilled. The City aso does not
expect to shut down wells that produce brackish water, epecidly in the high-demand area of
downtown Juarez.

4.5 POSITIONSOF THE MAJOR WATER PROVIDERS

The postions of the Mgor Water Providers with respect to current water supplies are
shown in Table 42. The large deficits liged for the EI Paso County Water Improvement Digtrict
#1 for the period 2000 through 2050 are attributable to no-flow conditions in the Rio Grande
during each Drought-of-Record year. The surpluses shown for the El Paso Water Utilities/Public
Service Board through the year 2020 reflect the use of fresh ground water when surface water is
not available. Deficits from 2030 through 2050 will occur after the Hueco and Mesilla Bolsons
are mined of dl fresh water. Except for the year 2010, the El Paso County Water Control and
Improvement Didtrict #4 is in balance with respect to both supply and demand. After depletion
of dl fresh ground water, deficits will occur for the remaning Drought-of-Record decade years.
Supply and demand for the El Paso County Water Authority are shown as being in baance for
al sx Drought-of-Record decade years, based on the Authority’s plans to meet al of the demand
by dedinating brackish water. Findly, the Town of Van Horn is in a surplus postion
throughout the planning period because of itswellfidd a Wild Horse Hat.

46 SOCIAL AND ECONOMIC IMPACT OF NOT MEETING WATER-SUPPLY
NEEDS

A mgor task of this regiond water plan is to describe the socid and economic
implications of not acting to meet anticipated water-supply needs, or conversdy, the potentid
benefit to be ganed from devisng a drategy to meet a paticular need. Collectively, the
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summation of dl the impacts gives the region a view of the ultimate magnitude of the impacts
caused by not meeting the entire list of needs. These summations should be consdered a worst-
case scenario for the region, since the likelihood of not meeting the entire list of needs is very
gndl. The Regiond Water Planning Group received technica assstance from the Texas Water
Devdopment Board (TWDB) in quantifying this socioeconomic impact through the
methodology described below in Section 4.6.1.

Assessing the socioeconomic impacts of not meeting water-supply needs required the
input of representatives of the different economic sectors of Far West Texas. To dicit comments
from representatives of each economic sector, copies of the plan were made available to
members of the RWPG and to the public as each chepter was completed. Written comments
were requested, and ora comments were recorded at public hearings. A discusson of written
and ord comments is found in Chapter 7, and responses to public comments are found in the
appendix to Chapter 7. Meeting some demands may not be economicaly feasble.

Each water user group with a need is evauated in terms of direct and indirect economic
and socid impects on the region resulting from the shortage. Economic variables chosen by
TWDB for this andyss include gross economic output (sdes and busness gross income),
employment (number of jobs) and persond income (wages, sdaries and proprietors net recepts).
The effects of shortages on population and school enrollments are the socid varidbles of the
andyss.  Dedlining populations indicate a deprecation of sociad services in mogt, but not adl case,
while declining school enrollment indicates loss of younger cohorts of the population and
possihilities of srains on the tax bases, when combined with economic losses. The Regiond
Water Planning Group has the opportunity of identifying other impacts which may not be
quantifiable but which certainly are important to the region.

4.6.1 Methodology

The Far West Texas Regiond Water Planning Group submitted the identified water
shortages to the TWDB by user group, in terms of acre-feet of water per year and the year in
which the shortage first appears. The user groups evauaed were irrigation, livestock, mining,
steam-electric, manufacturing and municipd water user's.  The Far West Texas Region listed
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gpecific user groups within each county/river basn combination that will likedy experience a
shortage in Table 41. TWDB dgaff then determined production responses by sector, or water use
type. In the case of irrigation, impacts of irrigation water shortages are determined through the
use of a liner programming modd caled GAMS developed by Texas A & M Universty
(TAMU). This modd projects the number of acres that would be profitable (under the more
ideal condition of adequate water) and therefore gives a basdline of comparison to the number of
acres that cannot be profitable due to lack of irrigation water. For the other water use types,
TWDB daff caculated water use coefficients specific to each water use type based on in-house
data or data provided by the frm of Minnesota Implan Group. This firm aso developed a modd
used by TWDB - the IMPLAN regiona socioeconomic modd, which gives the impact of the
water shortage on employment (in terms of number of persons who would lose jobs if the water
shortage were not met) and the impact of the water shortage on gross business output (in terms of
1999 US dallars).

These impacts ae compared to basdine.  Another TAMU mode, cdled TAMS
developed by the univerdsty’s Depatment of Rurd Sociology, outputs the impact of the water
shortage on population and on school enrollment.  These impacts ae purdy socid. The find

economic impact of lost income is aso quantified.

4.6.2 Impacts of Unmet Water Needs

The Far West Texas Regiond Water Planning Group identified individua water user
groups that showed an unmet need during drought-of-record supply conditions for each decade
from 2000 to 2050. The region projected that total water demands would grow from 509,000
acre-feet in 2000 to 554,000 acre-feet in 2030, rising steadily to 586,000 acre-feet in 2050.

Under extreme supply limitations and with no management drategies in place, water
shortages would amount to 159,000 acre-feet in 2000, rising to 381,000 acre-feet in 2030 and to
418,000 acre-feet by 2050. The projected water shortages of the region amount to about 23
percent of the forecasted demand by 2020, rising to 70 percent of demand in 2040, and to 71
percent of demand in 2050. This means that by 2050 the region would be able to supply only 29
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percent of the projected demand unless supply development or other water management
drategies are implemented. (See Figure 4-1 and Table 4-3)

Economic Growth Limitations
The difference between expected future growth, unrestricted by water shortage, and
expected growth restricted by unmet water demands provides the measure of impact.

Employment

Left entirdy unmet, the level of shortage in 2010 results in 43,000 fewer jobs than would
be expected in unredtricted development (without water shortages) by 2010. The gap between
unrestricted and restricted job growth grows to 319,000 by 2030, and to 383,000 jobs that the
restricted economy could not create by 2050.

Population

The forecasted population growth of the region would be economicaly redricted by
curtailed potentid job crestion. This in turn causes both an outmigration of some current
population and an expected curtalment of future population growth. Compared to the basdine
growth in population, the region could expect 101,000 fewer people in 2010, growing to 709,000
fewer in 2030 and 851,000 fewer in 2050. The expected 2050 population under the severe
shortage conditions would be 54 percent lower than projected in the region’s most likely growth
forecast.

Income

The potentid loss of economic development in the region amounts to 12 percent less
regiond income than the projected basdine income in 2010, with the gap growing to 67 percent
less than basdine in 2030. By 2050 the region would have 64 percent less income than is

currently projected assuming no water restrictions.
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Water User Groups with Shortages

The economic and sociad impact of an unmet water need varies greetly depending on the
type of Water User Group for which the shortage is anticipated. On a per acre-foot bass, the
largest impects will generdly result from shortages in manufacturing and municipa uses, while
shortages for irrigation will typicaly result in the smdlest impact. Table 4-4 presents the
impacts of unmet water needs summarized for each of the sx types of Water User Group by
decade. The detalled results for each city and water-use category by region and basin are
presented in TWDB Tables 9 and 10 in the Appendices.

The largest economic and socid impacts of unmet water needs in the Far West Texas
Region result from municipd and manufacturing water shortages, through 2020. Beginning in
2030, municipal needs, primarily of the city of El Paso, begin to dominate. In 2010,
municipaities have unmet needs of 18,000 acre-feet, 10 percent of the totd unmet needs. The
economic impacts of this shortage (24,000 jobs, $1.6 hillion in output, and $667,000 of income)
represent gpproximately 54 percent of the totd employment and income impacts. Beginning in
2030, unmet municipal needs increase to over 50 percent of tota unmet needs and to close to 90
percent of totad economic and socid impacts. By 2050, unmet municipa needs tota 242,000
acre-feet (58 percent of the total) resulting in 346,000 jobs not created, and reductions of $22
billion in potentia output and $9.6 billion in potentid income.

The impact of unmet manufacturing needs increases with each decade. In 2010,
manufacturing has unmet needs of 10,000 acre-feet, 8 percent of the total unmet needs. The
economic impacts of this shortage include loss of 17,000 jobs (40 percent of the total
employment impact) and $2 billion in output (52 percent of the tota output impact). In 2050,
unmet manufacturing needs are just over 20,000 acre-feet (5 percent of the total) resulting in
34,000 jobs not created and reduction of $3.9 hillion in output (15 percent of the tota output
impact).

Unmet irrigation needs represent the largest category of need through 2020, but due to
the relatively smdl vadue of economic output added per acre-foot, the impacts of not meeting
irrigation needs are congderably less. In 2010, irrigation has unmet needs of 101,000 acre-fest,
76 percent of the total. The economic impacts of the shortage (505 direct and indirect jobs,
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$28.9 million in output, and $7.1 million in income) represent only about one percent of the total

€conomic impact.

4.6.3 Interpretation of the Results
Users are cautioned not to assume that the entire list of needs with impactsis a prediction
of future water disasters. These data Smply give regiona planners one source of information by
which to develop efficient and effective means to meet the needs and avoid caamities.
Some daification is needed to understand the impact numbers.  The following points

must be kept in mind when using the data:
The impacts are expressed in terms of regiond impact. Thus, individua water
user group shortages are shown as they influence the entire region’s economy and
not just the limits of the direct impact. The totd impact of municipd shortage for
a paticular city, for example, includes the direct impact within the city limits and
the impact indirectly through the region. The indirect linkages were derived from
regionad economic models. There are no modd s for individua water user groups.
While the entirety of an edimaed impact gpplies to the region as a whole, a
ggnificant portion will generdly be fdt in the locd aea where the shortage
occurs.  An impact that is of a sndl magnitude relatlive to impacts of other
shortages on other areas may be extremey severe if its magnitude is large reldive
to the size of the locd economy. For example, while the absolute magnitude of
agriculturd shortages may agppear to be smdl, the true severity of the impact may
be much more significant to the surrounding rurd area.
Water supplies are cadculated on drought-of-record levels.  Shortages that show
up for the 2000 decade and beyond are considered to be mostly the result of
severe dry conditions, this contributes to the apparent abnormdly large sze of
some impacts.  This gpproach to supply anayss results in a word-case scenario.
Higoricdly, most water user groups have a least patidly met ther needs
through management of the remaning supplies dther by conservation,

limitations on lower-vaued uses such as lawvn watering, or finding dternative
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sources of water. The results in this report assume no applied management
drategies. The entirety of the needs is not met in any fashion.

The andyds begins by cdculaing waer use coefficients defined as production
(dollars of sdes to find customers, or find demand) resulting from use of an acre-
foot of water. This measure is consdered an average, not margind, measure of
water use. Thus, the andlysis does not attempt to measure the market forces that
would tend to drive the price of water higher or reserve limited water for the
highest-valued uses, as it becomes scarce. The average vaue approach was used
because the andyss is intended to show the present vaue in today’s regiond
economies of differing amounts of water use. With this information andysts can
answer the question, “How much water does it take to support the current level
and dructure of economic activity and population?”  The basdine projections for
the future of regiond economies assume a continuation of this known relaionship
of volumes of water use to economic output, under current structures of use. The
models do not attempt to estimate the market alocation of the resource among
competing activities because this change in dructure is consdered a possble
management drategy- relying on market forces to work in a water-marketing
sydem.  Margind cost andyss would be necessay for evauaing such an
approach.

The municipd water use category includes commercid edtablishments. The
impacts from even smal shortages in many such establishments are consderably
higher on a per-acre-foot bass than in any other category. Thus, rdaively smal
Municipad shortages can have a very large amount of economic impact, since the
andyss assumes a direct reationship between curtaled water use and logt
economic production. Since this andyss is intended to provide impacts without
assuming any draegies, the norma response of conservaion programs is not
assumed. The impact data appear to overdate the Municipd category, but the

results are congstently measured, since no response to the shortage is assumed
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that would mitigate loss of criticd water used in commercid and resdentid
Seitings.

The dszes of the projected impacts do not represent reductions from the current
levels of economic activity or population. That is, the data are a comparison
between a basdine forecast, assuming no water shortages, and a redtricted
forecast, based on the assumption of future water shortages. In some cases with
severe water shortages, the regiond economy could actudly decline dropping
employment below current levels. For most regions, however, the measurement
of impact represents an opportunity cost, or lost potentid development that would
be foregone in the absence of water management dtrategies.
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5.1 INTRODUCTION

In the previous chapter, cities and water-use categories were identified that have, under
drought-of-record conditions, water demands in excess of currently avalable supplies. The
purpose of this chapter is to provide an evauation of potentia dSrategies that might be used by
each of these entities and categories to meet potentid supply deficits. The evduation of each
drategy presented in this chapter is an estimate of the potentid benefit that might result from its
implementation.  Strategy evaudions are prdiminary and, in most cases, have not had the
benefit of a full feashility sudy. Cost edimates in particular should be congdered preiminary.
Strategies presented in this plan represent recommendations; it remains the responsbility of each
entity to implement the drategy if it so chooses.

5.2 STRATEGIESAVAILABLE FOR CONSIDERATION

Numerous drategies are avalable for water-supply planning. While some drategies are
designed to reduce water use, others are intended to produce additional supplies. A combination
of the two types often leads to the greastest benefit. The following generad drategy dterndives
were conddered during the evduation and sdection process. A degree of overlap may be
observed in anumber of the Strategies.

Water conservation - Water conservation includes those practices, techniques, and

technologies that reduce the consumption of water, reduce the loss or waste of
water, and improve the efficiency in the use of waer. Examples of water
consarvation may include such prectices as the use of waer-effident turf
irrigetion equipment, the use of water-saving plumbing fixtures in the home, and
the detection and epair of lesks in water conveyance sysems. TWDB water-use
projections listed in Chapter 2 incorporate per capita water use estimates that
reflect bedlow normd rainfal conditions and an expected level of conservation.
Expected consarvation assumes levels of water savings that are likely to occur
from both market forces and regulatory requirements. Advanced conservation
measures are thus required under this strategy to generate additional water savings

beyond those generated by expected conservation measures.
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Drought response planning — Water use can be reduced at criticd times by

edablishing low-supply indicators and resulting supply curtailment procedures. A
drought response plan developed in advance will dlow the public to anticipate
expected water shortages.

Expanded use or acquistion of exiging ground-water supplies — Additiond water
may be avalable by drilling additiond wedls in exising wel fidd areas. Ground

water may dso be acquired through purchase or lease from exiging wel fied
aress.

Enhancement of yidlds of exiging supplies — Altering current delivery procedures

may generate additional water. For ground water, additional pumping time or
reszing pumps may increase the amount of water generated from exising wells.
Coordinated reservoir operations can increase surface-water yields by reducing
surface evaporation, capturing flood flows normdly logt as spills, or reducing
sream-bank losses.  This drategy aso includes any practice that may result in
increesng the volume of waer within a specific source.  This may include brush

control or weather modification.

Conjunctive use of resources — The use of both surface and ground water may

provide for the extended use of each source. Waters from the two sources may be
blended to enhance overdl qudity of the combined supply. Conjunctive use can
aso increese water-supply avalability by usng surface supplies as much as
possble and using ground-water supplies to meet pesk demands and when surface

water is not available,

Converson of rights to use water — The exiding use of surface water may be

converted to dternative uses by the voluntary dteration of the permit.  This
practice often occurs when the current permit holder chooses to market dl or a
portion of his water right. In the case of Rio Grande Project water between the New
Mexico State line and Ft. Quitman Texas, the water rights have not yet been
adjudicated, and the converson of the use of Project water from agricultura to
municipa use must be contracted with EPCWID #1 and the Bureau.

5-2



Far West Texas
Regional Water Plan

Voluntary redigribution  of water resources — this draegy is dmilar to

“converson of rights’ but may include any water source including ground water.

Brush control — Certain land-management practices such as brush control, native
grass seeding, and prevention of over-grazing may benefit water supplies by
increesng naturd recharge to aquifers and sustained spring flows to generate
higher base flows in surface water tributaries.

Ranfdl haveding — The cgpture of ranfdl from roofs or in smdl surface

impoundments can provide water not normally available.
Weather Modification — The atificid inducement of precipitation by injecting

nuce into potentid ran-producing clouds is not a proven process, however,
increesng evidence suggeds that the technology may indeed generate additiond
ranfdl under appropriate climatic conditions Another form of weather
modification is “hail suppresson”. The theory of hal suppresson is to encourage
the moidure in the ar to condense and fdl from the sky over a larger area before
it has a chance to gather into a super-cdl that might drop hal and rain over a
gndler area but with greater intensty. Since the effectiveness of this process is
dill uncertain, it is suggested that before the procedure is implemented within the
region, that dl possble effects both postive and negative, be conddered.
Insofar as dther technique is dready beng utilized, the Planning Group
recommends that it be suspended pending further research.

Desdlinaion — Technologies exis for treating water of margind qudity to a leve
of acceptability. Significant quantities of brackish water exist in Texas that can
be effectivdly desdlinated. Current limitations to the technology include cost and
the disposa of the concentrate.

Aquifer _storage and recovery — ASR is a method of discretely storing surplus
water harvested during periods of low demand or pesk avalability which is later
retrieved to meet pesk demand. With ASR, water is captured when it is abundant,
rather than when it is needed. ASR does not increase the total available water

supply but alows greater flexibility in determining when it is used.
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Irrigation  consarvation  technology and  equipment — Lates innovations in

irrigation equipment combined with current knowledge of crop water needs
dlows for irrigation management practices that make the mogs efficient use of
water supplies without generating unnecessary waste.

Ground water transport — Ground water pumped from wells in specific aquifers

may be transported to areas of need outside the boundary of the aquifer.
Lining of irrigation cands — Lining of irrigaion cands with an impervious layer

of materid (usudly concrete) may significantly reduce seepage.
Development and use of modern water trestment facilities — The development and
use of daeof-the-at trestment technology can maeke avalable dgnificant

quantities of margind qudity weter.
Reuse of wastewater — Water is capable of being used numerous times before it
moves out of the current sysem of use. Treated effluent may be reused for

vaious purposes including indudrid and power generaing water supply,
landscaping and agricultura irrigation, direct recharge of aguifers, and aesthetic
and environmental uses.

Protection of ground and surface water from contamination — Sgnificant
quantities of potentidly usable water can be lost by activities that lead to the
contamination of water. Management practices amed a protecting water

supplies from potential contamination are an effective form of water conservation.

Internationd water resource sharing — In certain locations specific water sources

may be shared across international boundaries. In these circumstances, it is to the
benefit of the citizens of both nations to work together to find ways to protect,

conserve, and wisely use the shared resource.
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53 REGIONAL WATER SUPPLY STRATEGY OPTIONS BY WATER-USE
CATEGORY

While dl water-use drategies are important, not al drategies are gppropriate for all
water-user needs. Various water-use categories have different quantity and quality requirements.
Even within a dngle waer-use category the draegy needs may vary. Likewise, there is
vaiadility in the adility to finance the implementation of cetan draegies  The following
discussons summarize dgnificant drategies appropriate to esch water-use category as they

pertain to the Far West Texas Planning Region.

5.3.1 Municipal and County Other

Of dl use caegories, water used for human consumption generdly has the mogt critica
limitations. Water required for public supply and rurd domedtic consumptive use must meet
relatively sringent quality standards.  The volume of water needed is directly rdlated to the
population served, dthough this quantity can be modified to a degree by efforts amed a
consarvation.  Strategies of importance for municipd and rura domestic use can be divided into
two categories. The first category represents those drategies concerned with the acquisition of
aufficent water supplies of acceptable quaity. These drategies may include expanded use or
acquistion of exiding ground-water supplies, ground water transport, desalinaion, and
conversion of rights to use water. Water requirements for new homes established in rura areas
are typicdly achieved by the drilling of domesiic wells. The second category includes those
drategies tha more efficiently meke use of exiding supplies, such as water conservetion,
drought response planning, conjunctive use of resources, aquifer $orage and recovery, and reuse
of wastewater.

5.3.2 Manufacturing and Industrial

Although some manufacturing and indudrid activities require extremdy pure waser,
quaity requirements for most uses are less dringent.  Strategies thus include consideration of
acquiring needed quantities that meet specific minima qudity limitations. The City of El Paso
will continue to make water avalable to meet a portion of demand from the manufacturing and
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indugtrial sector of the locd economy in El Paso County. The acquisition and treatment cost of
the water supply is of consderable concern to most indusiries. Water supply acquisition may be
sdf-supplied from privatdy held sources or may be purchased from municipd or private water
suppliers.  The improvement of water use sysems within the manufacturing process may
conserve water.  Some industries may be able to use treasted reuse supplies generated from
municipd suppliers or may be able to devdop techniques of reusing their own supply. The City
of El Paso will continue to make waer avalable to meet a portion of demand from the
manufacturing and indugtria sector of the loca economy.

5.3.3 Mining

While the sulfur mining operations in Culberson County shut down in 1999, Presdio
County is witnessng the reopening of the Shafter mine. Water used in the Shafter mining
operation will be generated from supplies pumped (de-watered) from the mineshaft. Elsewhere,
aggregate mining operations generdly require water primarily for washing and dust suppresson
purposes and thus have less dringent qudity redtrictions. Most mining operaions develop ther
own water supplies; however, in El Paso County, water for mining use is purchased from the El
Paso PSB. Strategies of importance to the mining industry are those associated with the
acquistion of sufficient water supplies at reasonable cost and, if appropriate, the reuse of

supplies to lessen the economic impact of generating new water supplies.

5.3.4 Steam-Electric Power

Steam €dectric power facilities require water for the generation of steam and for cooling
purposes. As new fadilities are built, additional water supply sources will be required. Imposed
water-quality sandards are primarily intended to prevent corroson and plugging. Other than
supply acquidtion, pertinent water drategies for the power generating industry primarily involve
sysem improvement.  The possble expanson of eectric power generating facilities outsde of
El Paso County will creste the need to identify and secure new supplies of water. If water of
aufficient quantity and qudity become unavalable, dternative energy sources such as wind or
Solar, will likely be considered.
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5.35Irrigation

Water used for agriculturd irrigetion in the Region is currently ggnificantly grester than
dl other water-use caegories. However, in the future this baance may shift to M&I use in El
Paso County. The quantity and qudity of water needed for agriculturd irrigation is dependent
on the type of crop grown and on soil characterigtics. Although a minima amount of agriculture
can perss on limited water supplies, most crops require sgnificantly larger water applications to
remain profitable.  Irrigated fams dong the Rio Grande corridor in El Paso and Hudspeth
Counties are dmogt entirdy dependent on water supplies derived from the river.  When Rio
Grande water is limited or not avalable, most farming temporarily ceases until water supplies
once again become avalable. Irrigated farms in other areas within the region are dependent on
ground-water supplies.  Avallability of these supplies depends on locdized pumping, water-
bearing formation characteristics and energy cost.

Irrigetion  drategies principaly involve various forms of conservetion. [rrigation
goplication equipment has been developed to insure that greater amounts of applied water reach
the root sygsem while minimizing loss to eveporation. Proper agpplication timing is dso critica
in avoiding over-watering. The lining of cands that trangport water from its source to the fidds
reduces losses due to seepage.  Drought tolerant crop selection is adso important when faced with
limited water supplies.

Farmers across the region are usng sdine water for irrigation. In order to mantain long-
term soil productivity with sdine waters, producers must over irrigate to maintan a leaching
fraction that minimizes sdt buildup in the crop root zone. In some aress, high levels of sodium
have reduced soil infiltration rates, and producers manage through application of soil
amendments (such as gypsum or organic residues) or through mechanica mixing of the soil.

5.3.6 Livestock

Range livestock require water principdly for drinking, while dary operations require
additional water for washing purposes. Additiona water needed for range livestock can often be
met by additiond withdrawas from exisding wdls or the drilling of new wdls. For dary and
feedlot operations, additional water may dso be generated by increased withdrawals and new
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wells, and aso by the purchase of additiond supplies. An important point to note is that during
times of severe drought, livesock forage may become sgnificantly diminished resulting in the
necessity to reduce the size of herds. Herd reductions will obvioudy result in reduced water
demands. To a degree, effectivdy applying brush control and other appropriate land-use
measures may ease this Stuation. Effective land-use practices, including clearing of brush, may
generate such benefits as increesng recharge potentia, enhancing the growth of desrable
grasses, and providing easier access to forage at higher elevations. Appendix 5B contains a more

detailed discusson on Srategies concerning range management.

54WATER SUPPLY STRATEGY CONSIDERATIONSBY COUNTY

Although many of the entities and areas of the Far West Texas Region are not expected to
experience water shortages based on the water demand and supply projections, al entities and
aress could experience unanticipated shortages, some of which could be ggnificant. In fact,
gnce dl of Far West Texas is arid, and since the desart environment is fragile and unpredictable,
water shortages are anticipated. This water plan specifically recognizes the need to include
drategies to meet anticipated shortages and the discusson that follows for each county
incorporates that assumption.

One of the reasons identified by the Far West Texas Water Planning Group for the
expected occurrence of unanticipated shortages is the inadequacy of avalable data  This
problem will be addressed more directly in Chapter 6 dedling with recommended legidative and
regulatory changes. In the meantime, the Planning Group believes that each entity and area
within the Far West Texas Planning Area must have the flexibility to ded with unanticipated
shortages as they arise and not be pendized because the available data leads to a fdse sense of
security.  This section is neither intended to aorogate the responsbility of each entity to plan
thoroughly for its water needs nor to circumvent the 5-year planning cycle.
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5.4.1 Brewster County

Incressing water demands resulting from anticipated municipa growth, and growth in the
unincorporated areas, top the drategy consderations for Brewster County. Also, water needed
for the ranching and tourist sectors of the economy must be maintained.

City of Alpine

Although the City of Alpin€s population and water demand are expected to more than
double over the next 50 years the city is not identified as having a future supply deficit.
Sufficient ground water is avalable from the Igneous aguifer; however, additiond wdls will
likely be needed to meet future demands. Infrastructure improvement, transmisson lesk repairs,
and possble rate dructure revisons may be necessary to maintain satisfactory supply leves
Competition for water between the City of Alpine and surrounding developments outsde of the
City may cause pressure on existing supplies.

Community of Marathon
The Marathon Water and Sewer Service Corporation provides water to the Community o

Marathon from two wels in the Marathon aquifer. Maintenance of the exiting sysem is
sufficient to meet expected needs.

Communities of Terlinguaand Study Butte

The Communities of Telingua and Study Butte have had a higory of limited water
supplies, however, Study Butte Water Supply Corporation has recently completed a public-
supply wel which should bring some rdief. The Study Butte/Terlingua Water System, with an
initid capacity of 80,000 gdlons per day, will be servicing pat of this aea induding Study
Butte and the Terlingua Ghost Town. The new water sysem will aso replace Poncho's Water

System. Elevated radioactivity inloca ground water requires specific trestment congderations.
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Resort of Laitas

The Resort of Lgitas relies on both ground water from a single well and surface water
from the Rio Grande as sources to meet its public-supply needs. The Resort intends to expand its
use of surface water by the converson of exidting irrigation rights on the Rio Grande to provide
additiond water for expansion of the loca golf course.

Big Bend National Park

A mgor god of both the Big Bend Nationd Park and Big Bend Ranch State Park is the
preservation of natural ecosystems that are endemic to the region. Unique desert ecologicd
habitets have developed in conjunction with locd water environments, specificdly around

gorings and perennia sream segments. Maintaining flows in these environments is criticd to
the survivd of dependent species  Similaly, flows in the Rio Grande provide recreetiona
activities within the region. The ecological and recrestiond tourism generated from these unique

environmentsis amgor component of the local economy.

Rura Aress of Brewster County

Elsawhere in the extensvely rurd area of the munty, a number of private domestic wells
have gone dry as a result of drought induced water-leve declines. Wdl owners will need to

deepen their wells to recover ground water existing at deeper depths.

5.4.2 Culberson County

Culberson County is totadly dependent on ground-water sources. Irrigated agriculture is
the principal water-use category in the county, while supplies for range livestock watering and
municipa-supply needs for Van Horn are aso important. Current water-supply sources are
adequate to meet the long-term needs of current water users in the county. The City of El Paso
may in the future transport ground water out of the county from properties owned by the city.
Depending on the amount and conditions of export, ground water could be depleted a a much
higher rate than its recharge potentid.
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Town of Van Horn

Water supply for the Town of Van Horn is produced from wdls in the Wild Horse Hat
portion of the West Texas Bolson aquifer sysem. Van Horn aso provides water to the
Community of Sera Blanca in Hudspeth County. Maintenance and possible replacement of
exigting wells should be adequate to maintain water supplies for both communities.

Guadalupe Mountains National Park

Smilar to the nationd park in Brewster County, remote springs and perennid streams in
Guaddupe Mountains Nationd Peark creste unique habitats. Besdes the wildlife species tha
depend on these watering holes, these habitats are of dgnificant interest to those who visit and

hike the many trailsin the park.

Rural Areas of Culberson County

In other areas of this large rurd county, a number of private domestic wells have gone

dry as a result of drought induced water-level declines. Wl owners will need to deegpen ther
wellsto recover ground water that exists at deeper depths.

5.4.3 El Paso County

El Paso County has large water demands from both agriculturd uses and the City of El
Paso and surrounding urban areas. It is anticipated that urban demands will increase due to
population growth, and agiculturd demands will decline over time due to urbanization and

conversion of some agricultural water supply to municipa uses.

City of El Paso
The water demands within the City are dmogst entirdy supplied by El Paso Water

Utilities (EPWU). EPWU dso has a regiona role as the Senae Bill 450 designated regiond
planner for meeting M&I water demands and as a wholesde supplier to many surrounding water
digtricts.
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In addition to this regiond role in support of El Paso County, EPWU is dso engaged in
planning initiatives with southern New Mexico through the El Paso-Las Cruces Sudtainable
Waer Project and with the Junta Municipd de Agua Y Sanamiento (JMAS) in Ciudad Juarez
through a Memorandum of Agreement to coordinate surface water resource planning. The New
Mexico planning is pat of a regiond effort to switch to sustainable surface water as further
discused in the Bl Paso drategies.  The joint planning with Juarez will consder concepts such
as treating some of the 60,000 acre-feet per year of Rio Grande surface water delivered to
Mexico under treaty obligations. The water could be trested a El Paso water treatment plants
for ddlivery to points of high municipal demand in Juarez.

The intent of EPWU is to reserve the fresh portions of the Hueco and Meslla Bolsons for
use as drought contingency. Surface water use will be increased over time to provide the
magority of the Utility’s supply. Supplemental sources of supply are expected to be developed to
make up shortfals in surface supply.  Shortfdls may occur as a result of difficulty in converting
the right to use water from the Rio Grande Project. Other drategic sources of supply are
importation of groundwater from outsde El Paso County and desdindion of exising brackish
sources in El Paso County. How importation and desdination will be intertwined depends on the
results of ongoing planning and feasibility sudies.

Strategies to maintain achievements in water conservation (demand side conservetion)
and to continue toward the goa of per capita usage of 160 gdlons per day per person will
continue.  Active programs to reduce usage through replacement and changes in plumbing
fixtures and codes will be advanced. Further reduction will be achieved through promotion of
water saving appliances and replacement of eveporative coolers with refrigerated  air
conditioners. Demand reduction will dso be achieved by developing water wise landscaping
codes and promotions. Growth Management will be used to the degree possible to control
demand. It is important to remember, however, that El Paso County growth is fueed by the
aurplus of births over deaths, rather than immigration. Controls will be usad to limit high demand
indugtrid and other uses and promote low water use by resdentid development. Actud
limitation of population growth will be difficult if not impossble The cogt of these programs
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vaies condderably and limitations exig for achieving further large-scde reductions.  Even the
most cost effective program areas only yidd margina amounts of water.

Reclamdion drategies are being implemented and will continue to be implemented.
Replacing large- scde use of potable water with reclamed wastewater for indudrid,
commercid, and landscape watering will continue to provide gpproximately 10 percent of the
water needed throughout the region. Reclamed water not put to M&I use is commingled with
irrigation flows and reused for agricultura purposes. The high and varigble cost of infrastructure
and impreacticdity of implementation in some dtudions limits the potentid of expanding
reclamed water use. M&I uses near the source (wastewater trestment/reclamation plant) are
more economica than those which require long reclaimed water line extensons.

Water conserved by improving the agriculturd supply system (supply side conservation)
may be converted to municipa usage if mutualy agreed to by the El Paso County Water
Improvement Didrict #1, Bureau of Reclamation and El Peso Water Utilities  The lining of
cands is the primary action for this srategy. Based on the complexity of inditutional converson
of conserved water from agriculturad to municipad use, and the high cost of the projects, in-depth
cos planning has not been fully explored. Cogt for this activity is therefore undetermined
dthough specific projects have been identified. The American Cand Extenson and Lining
Project is complete but the Buresu of Reclamation, United States Geologicd Survey, the
EPCWID#1 and EPWU ae dill andyzing the amount of savings that have been achieved; until
this is determined, the cost of the water cannot be caculated. This project and potentia cand
lining projects face dgnificant inditutiond, legd and hydrologic issues, both to edtablish the
amount of water saved and alow it's converson to M&| uses.

Smilaly, surfface water treetment involves the converson of Project rights to use water
from agriculture to municipad use through various mechanisms, such as the purchase of water
right lands and the converson of rights to use water associated with such lands to municipa use,
the leesing of smdl (two acres or less) urbanized land tracts under existing contracts, and future
execution of forbearance contracts (partidl and complete) with farmers. These conversons are
based on contractud agreements among El Paso County Water Improvement Didtrict #1, Bureau
of Reclamation and El Paso Water Utilities.
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Sizable brackish water deposits surround the fresh water zone of the Hueco and Meslla
Bolsons. These water sources are usable T the total dissolved solids content in the water can be
treated to below 1,000 milligrams per liter (mg/l). Desdination of these waters is possble. Three
very disinct issues keep this option from being a preferred source.  The qudlity of the water is
not stable, the desdination is energy intensve and expensive, and the brine rgect (concentrated
solution) is highly regulated, increesing the expense and technicd feashility to a point that
makes any project very risky. Therefore, desdinaion by treatment may only be able to provide a
smadll portion of the projected demand.

Blending (classfied as a desdination technique) can be utilized with ether imported
waters or waters desdinated by treatment. Blending involves mixing brackish water with low
TDS waters to expand the supply. Any low TDS source can be mixed with locd or regiond
waters. This is the basis for the blended amounts in the desdlination and importation categories
in the tables of this report. The cost of both drategies has been adjusted to account for the fina
product water amount after blending. If either strategy did not include blending the cost would
be two hundred percent higher than stated.

Importation of ground water from outsde El Paso County is another possble drategy.
One option for ground-water transfer from a water ranch owned by EPWU at Vaentine Texas is
being consdered. Cogt edtimates include a preiminary assessment for condruction of a pipdine
and blending when the water reaches El Paso. Further detailed andyss is under way using a
public/private partnership including EPWU. This anadyss will consder importation of Ddl City
desdinated ground water and other potential sources as well as the EPWU water ranches. A
detalled gatement that includes basc information and a codt edimate, following TWDB
guidance, is provided for each drategy. Within the current context of variability in the outcome
of rights to use water negotiations and the assumptions specified by Texas Water Development
Board, each strategy is as complete as practicaly feesible at thistime.

Each of these drategies has been combined to present a possible scenario in Figure 51
entitted “Plausble Mixed Source Scenario.” The reative quantities of water from various source
categories depend on results of feadhility studies, negotiations and implementation and are,
therefore, hypothetical. If these drategies are implemented, as dated in this gpproximation and
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given these cost condraints, EIl Paso Water Utilities will be able to reserve the Hueco and
Meslla Bolsons for drought contingency. Thus the supply shortages represented in chapter four

of the plan can be successfully overcome.

Haciendas Del Norte
The Haciendas Dd Norte Water Improvement Didtrict (HDN) currently has a distribution

system with 220 connections of potable water. The connections are supplied through a
combination of blended reverse osmoss desdinated-water and water purchased from the City of
El Paso (EPWU). Currently, dl of EPWU purchased water is put into the digtribution system.
The HDN is gradualy growing at a rate of gpproximatey 14 connections per year. The didtrict
currently has 530 platted lots and could have an additiond 52 lots with further subdivison in
accordance with the subdivison covenants and redtrictions. It is the HDN's plan to purchase
more water from EPWU or the County of El Paso, and thus reduce its dependency on the
dedination of well water produced from the Hueco Bolson. If the HDN cannot obtain more
water from EPWU or the County of El Paso, it will pursue a more pro-active desdination plan as
well as drill as many wels into the Hueco Bolson as necessary to supply the ultimate growth
within the HDN. Although the HDN'’s preference is to acquire wholesde potable water from the
regional supply provided by EPWU, the HDN must continue to produce potable drinking water
from its reverse osmoss (RO) plant. EPWU confirms that additiond supply will be avaldble.
Avalability from EPWU will depend on the outcome of ongoing negotiations for acquistion of
additiond rights to use Rio Grande water, feashbility studies addressing importation of ground
water and feashility sudies reative to desdination of brackish Hueco Bolson ground weter.
Avallability will dso depend on any necessary changes in EPWU ‘outsde of the City service
policy.

A joint resolution was sgned between Haciendas del Norte Water Improvement Didrict
and Homestead Municipd Utility Didrict in September 2000. The resolution dtates that it is in
the best interest of the Didricts to develop and pursue drategies and plans to identify existing
and potentid water and wastewater problems and solutions. The resolution dso dates thet it is
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in the best interest of the Didricts to act jointly and in concert with other entities in addressng

various other water-related issues of common interest.

Homestead

The Homestead Municipd Utility Didrict (HMUD) currently has a digtribution system
with 1,230 existing connections of potable water. The connections are supplied through
wholesde water purchased from the City of El Paso (EPWU). Currently, dl of EPWU
purchased wholesde water is put into the didribution sysem. The district has a build out
potentid for an additiond 730 connections for an ultimate tota of 1,960 connections. It is the
HMUD’s plan to purchase more wholesde water from EPWU to supply this increased demand.
Currently, the HMUD has 1,532 dlocated connections from EPWU through the EDAP Phase 0,
East Montana Water Improvement Contract. In the event of an emergency or any other supply
deficiency, the HMUD can produce well water to blend with EPWU wholesde water. Although
the HMUD’s preference is to acquire wholesde potable water from the regiond supply provided
by EPWU, the HMUD could produce potable drinking water from blending its wdl water with
available EPWU supplies. Avallability of additiond wholesde supply from EPWU depends on the
outcome of current EPWU efforts to acquire more water resources. It is anticipated for the next
fifty years tha if the HMUD cannot obtain more water from EPWU, the HMUD will rely on the
dedination of well water produced from the Hueco Bolson through an RO process and will drill
as many wdls into the Hueco Bolson as necessary to supply the ultimate fifty year growth within
the HMUD. The qudity of the water from this portion of the Hueco Bolson is predominantly
brackish.

A joint resolution was signed between Haciendas del Norte Water Improvement Didtrict
and Homesteed Municipd Utility Didrict in September 2000. The resolution states that it is in
the best interest of the Didricts to develop and pursue drategies and plans to identify existing
and potentia water and wastewater problems and solutions. The resolution dso dates thet it is
in the best interest of the Didricts to act jointly and in concert with other entities in addressng

various other water-related issues of common interest.
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Community of Fabens (EPCWID#4)
Currently, approximately 0.75 mgd of potable water are introduced into the Fabens water

digribution system via three ground water wells (a tota of five wdls exid, but two were
removed from service due to high TDS levels). The El Paso County Water Improvement Didrict
No. 4 (EPCWID#4) serves 1,350 connections in the Fabens area and is a wholesale water
provider to the Cuadrilla Water Supply Corporation (32,000 gd/month) and to the San Elizario
Municipd Utility Didrict (964,000 gd/month). Due to deteriorated water quaity from its wells,
the EPCWID#4 had intended to acquire wholesde potable water from EPWU. However,
because of the lack of water pipeline infrastructure and EPWU’s need to acquire additional water
resources, EPWU denied service in the short term.  The EPCWID#4 will continue to produce
potable drinking water by drilling as many wells into the Hueco Bolson as necessary to meet the
supply demand for its growth and will eventudly inddl filtration and RO facilities to reduce
levels of TDS and iron and manganese minerds. The EPCWID#4's estimated average and peak
demand for the year 2020 is 1.53 mgd and 3.21 mgd, respectively.

Community of Tornillo
The Tornillo Water Supply Corporation (TWSC) currently supplies potable water to
goproximately 500 connections in the Tornillo area. Water is drawn via two groundwater wells

(a tota of three wels exigt, but one was removed from service due to high TDS levels) from the
southwestern fringes of the Hueco Bolson Aquifer where it meets the Rio Grande Hood Pain.
The existing devated storage capacity of 200,000 gdlons can supply 2,000 connections based on
the TNRCC dandard of 100 gdlons of eevated storage per connection. The TWSC will
continue to produce potable drinking water by drilling as many wells into the Hueco Bolson as
necessary to supply for its growth and will eventudly ingdl filtration and RO fadlities to reduce
levels of TDS and iron and manganese mingrds. There are no immediate plans to acquire water

from EPWU.

5-17



Far West Texas
Regional Water Plan

Town of Anthony

The exiging Anthony water supply system conssts of three ground-water supply wedls
(1-800 gd/min and 2700 gd/min), a 600,000 gdlon ground storage tank, a 125,000 gdlon stand
pipe, a 150,000 gdlon eevated storage tank, booster pump sations and distribution system

piping. Anthony will continue to rdy on the Meslla Bolson Aquifer and additiond storage
capacity for producing and supplying potable water to the area.  Increasing future water demand
may be met by adding additiond wells to the exiding wel fidd. There are no immediate needs
for acquiring water from EPWU.

City of Socorro
The Lower Vdley Water Didrict (LVWD) supplies potable water to the City of Socorro.

All potable water supplied by the LVWD is purchased from EPWU. The LVWD will continue
to rdy on EPWU as the regiond water provider to meet potable water supply needs for its
growth.

Community of Elizario

The Lower Valey Waer Didrict and the El Paso County Water Control and
Improvement Didrict #4 supply potable water to most of San Elizario. EPWU is supplying and
will continue to supply potable water to the LVWD.

Town of Clint
EPWU supplies potable water to Clint through an existing 8-inch weater transmisson line.
Clint will continue to rely on EPWU for the purchase of potable water.

Fort Bliss

Fort Bliss water digribution system is supplied by a combinaion of sdf-supplied treated
ground water produced from the Hueco Bolson within the ingdlaion and water purchased from
EPWU. Fifteen ground-water wells operate within the ingdlation and produce more than 5,300

acre-ftlyear of water. Fort Bliss will continue to use its wels and treat ground water within the
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ingalation to meet exising and future water demands. The current 488 acre-ft/year of potable
water provided by EPWU is anticipated to continue. Strategies being consdered to meet future
needs include desdination, reclaimed wastewater use, purchase of El Paso reclamed water, and

didiribution system maintenance.

Community of Westway
EPWU currently supplies potable water to Westway. Westway will continue to rely on

EPWU for its water supply.

Community of Canutillo
EPWU currently supplies potable water to Canutillo.  Canutillo will continue to rey on

EPWU for its water supply.

The Ponderosa and Western Village Water Supply Corporation (PWV) is a smal water
supply corporation that services the Western Village area in the vicinity of Canutillo. The PWV
does not buy water from EPWU. The corporation owns two wedls in the Meslla Bolson.  Within
the last year, PWV has attempted to purchase water on a wholesde bass from PSB because
PWV’'s sysem is not in compliance with TNRCC's requirements for public water supply
gysems.  Until the PWV can negotiate a long-term water supply contract with EPWU, PWV’s
drategy is to request funding to drill two additiona wells in the Meslla Bolson to provide water
to the approximately 325 customers of the corporation.

Town of Horizon City

The exiging water service area of the El Paso County Water Authority Municipa Utility
Didrict (EPCWA) encompasses gpproximately 91,000 acres bounded by Interstate 10 to the
west, US Highway 62 to the north, and the eastern El Paso County line to the east. The mgority
of land within EPCWA's boundaries has been plated as gngle family lots with individud
owners. Many of the lots are currently undeveloped and there is potentid for sgnificant future
growth. As of June 2000 EPCWA provides water service to 3,630 connections. The number of
connections is expected to double in the next five years. The EPCWA is currently building a RO
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Water Treatment Plant. The first phase of blended water production is 40 MGD (800 TDS)
expandable to 8.0 MGD. Raw water (1600 TDYS) is supplied by four new wells. The EPCWA
will continue to rely on the desdination of well water produced from the Hueco Bolson through
an RO process, as wel as the drilling of as many wells into the Hueco Bolson as necessary to
supply the ultimate fifty-year growth within the didtrict.

Village of Vinton
The Village of Vinton does not have a community water sysem. Four private water

companies provide water service to those resdents who are provided water service. Three of
them provide waer service within mobile home parks. The fourth water company provides
water sarvice to resdents within a few subdivisons.  Other resdents in non-subdivided land rely
on private water wells. The population of the Village of Vinton based on 1997 edtimates was
1,586. The estimated buildout population is estimated at 3,847.

The Village of Vinton would like to have El Paso Water Utilities be the provider of water
to the community. This could be through coming into the El Paso water service area or purchase
of water a wholesde raies. The edimated water needs for the Village of Vinton at buildout
population is 1,500 acre-feet per year. The estimated cost to provide the infrastructure needed to
sarve the buildout population assuming water service from the El Paso Water Utilities is
$3,143,043 as reported in the draft 1998 Water and Wastewater Fecilities Plan prepared for the
Village of Vinton. The draft facilities plan has not been adopted to date.

Lower Vdley Weter Didrict

The Lower Valey Water Didrict (LVWD) provides water to resdents in the Lower
Vdley including the towns of Socorro, San Elizario and Clint. In addition to water purchased
from EPWU, the Didrict is conddering dternative water supplies from ground-water wells and
desdination.
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5.4.4 Hudspeth County

Irrigated agriculture and ranching are the predominant water-use categories in Hudspeth
County.  Public-supply water sources of sufficient quantity and qudity have been a mgor
problem and have been dedt with in a variety of ways. Irrigation occurs in two separate aress
within the county. Significant volumes of ground water are withdrawn from the Bone Spring—
Victorio Pegk agquifer in the Dell Vdley area of northeastern Hudspeth County. Due to the large
volume of wae in dorage in the aguifer, wel production and irrigation activity is not
immediately affected during initid drought periods.

The second agricultural area exists dong the Rio Grande flood plan where water from
the river is used for irrigation. During extended drought periods in the upper Rio Grande
drainage basn, water avalable for irrigation may not exis. Given the arid naure of the region,
dryland farming is not an dternative and irrigating with high sdinity water with a potentid of a
high levd of sodium content can dgnificantly reduce soil productivity. Remaning farming
dternatives under these circumstances are (1) to irrigae with effluent from the City of El Paso
for those fams within the Hudspeth County Conservation and Reclamation Didrict #1, or (2)

cease growing operations until river water becomes available.

Community of SerraBlanca

As many as five wdls have been drilled in unsuccessful atempts to supply the municipa
water needs of Serra Blancas Siera Blanca, through the Hudspeth County Water Control and
Improvement Digtrict #1, purchases water from the Town of Van Horn. Production is from the
Wild Horse Ha well fidd of Culberson County. Production from the Wildhorse Hat wel fied
should be sufficient to meet the projected demand for water over the period 2000 — 2050. Sierra

Blanca recently inddled a sewer sysem. Projects that are in the planning stages indude
replacement of water distribution lines and replacement of water storage tanks.

City of Ddl City
The amdl populaion of Ddl City is rdiant on ground water that has been desdinated.

Sufficient ground water exigs from the Bone Spring-Victorio Pesk aguifer for municipd use
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however, the dedinaion plant must be continuoudy maintained. Disposd of the byproduct is
of minor concern as its qudity is generdly fresher than much of the loca ground water being

extracted for irrigation use.

Communities of Fort Hancock and McNary

Communities located dong the Rio Grande in southen Hudspeth County have
higorically relied on ground water provided by the Fort Hancock WCID and the Esperanza
FWSD#1. Public supply wells in this aea are currently faling in therr ability to supply water of
acceptable quantity and quality; and thus the entities are being required to find aternative means
of providing water supplies to locd communities. The entities are currently working with the
Hudspeth County Consarvation and Reclamation Didrict #1 to dudy the feashility of
desdination and surface water trestment.

Rurd Areas of Hudspeth County
Elsawhere in the rurd area of the county, a number of private domestic wells have gone

dry as a result of drought induced water-level declines. Well owners will need to deepen their
wells to recover ground water existing at deeper depths.

5.4.5 Jeff Davis County

Except for public-supply use in Fort Davis and Vaentine, most water used in J&ff Davis
County is for irrigation, range livestock, and rurd domegtic needs. A portion of the City of El
Paso's Antdlope Vdley Farm, which may eventuadly supply water to El Paso, lies in the western
pat of the county. A large greenhouse tomato growing operaion in the county utilizes
hydroponic-irrigation water in a highly efficent manner. There is dso a flower fam that uses
subsgtantia amounts of water, perhaps less efficiently at present than the tomato farm.

Community of Fort Davis
The Fort Davis Water Supply Corporation provides water for the Community of Fort

Davis and the surrounding community. Ongoing expanson of the sysem to sarve pats of the
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town that are currently without water will require an additional well, sorage tank, and extended
trangmisson lines  Repar and replacement of exiding transmisson lines will dso likdy be
required.

Town of Vdentine
Water supply for the Town of Vdentine is sufficient; however, the sysem is not in

compliance with TNRCC regulations for water pressure.  The Town plans to address this
problem, and a new wdl may be drilled as an dternate source of supply. The Vaentine
Independent School Didtrict operates one well. This wel supplies water to the school and to a
smal number of resdences occupied by teachers. The Town does not have a sewer system.

Plans are underway to seek funding to develop awastewater system.

Rura Aress of Jeff Davis County

Elsawhere in the extensvey rurd area of the county, a number of private domestic wells

have gone dry as a result of drought induced water-leve declines. Wl owners will need to
deepen their wells to recover ground water existing at deeper depths.

5.4.6 Presidio County

Mog water used in Presidio County is for public-supply use in Marfa, Presidio and other
gmdl communities. Elsewhere in the County, water is used for irrigation, range livestock and
rurd domestic needs. A portion of the City of El Paso's Antelope Vadley Farm, which may
eventudly supply water to El Paso, lies in the northern part of the county. A large greenhouse
tomato growing operation, smilar to one near Fort Davis, is located just outsde of Marfa and
utilizes hydroponic-irrigation water in ahighly efficient manner.

City of Mafa
The City of Marfa is entirdy dependent on ground water. Production is from three wdls
owned by the city. Two of the wells are capable of producing as much as 1,100 GPM, and the

third well yidds an additiond 450 GPM. The wells, dl of which are in good working order, are
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expected to supply al of Mafds projected needs for water for the foreseegble future. In
addition to providing water for the resdents and businesses in Marfa, the city aso provides water

to alarge greenhouse tomato-farming operation and to aloca golf course.

City of Presidio

Of dl the communities in the six rurd counties of Far West Texas, the City of Preddio is
expected to have the largest increase in population over the 50-year planning period. Additiond
wells will likely be needed to meet the expected increase in demand. The city relies exclusvely
on ground water produced from thick deposits of the Presdio Bolson. Two wels within the city
limits have provided dl of the town's waer needs. A third wdl was recently completed
aoproximately 7 miles to the southeast of town. This well is expected to have the potentid to
add as much as 1,500 gpm to the existing production.

Big Bend Ranch State Park
Similar to Big Bend National Park, a mgor god of the Big Bend Ranch State Park is the

preservation of naturd ecosystems that are endemic to the region. Unique desert ecologica
habitats have developed in conjunction with locad water environments, specificaly around
gorings and perennid sream segments. Maintaining flows in these environments is critical to
the survivd of dependent species  Similaly, flows in the Rio Grande provide recregtiond
activities within the region. The ecological and recrestiond tourism generated from these unique

environmentsis amgor component of the loca economy.

Mining Operations

The Rio Grande Mining Company plans to reopen the Shafter mine, which will be de-
watered, or lower the water level in the mine, a a rate of 350 GPM on a continuous basis (564
acre-ftlyear). Approximately 100 GPM will be used as makeup water in processing the ore and
the remaning water would be avalable for irrigaion on adjacent lands. The company will
convert approximately 47.5 acre-ftlyear for a community water sysem and 0.6 acre-ft/year for

non-community system use.
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County Other Areas of Presidio County
Presdio County has several colonias (see Section 1.9.2 in Chapter 1) with ther own

water sysems. These colonia water systems will require monitoring to assure public hedth and
safety. Elsewhere in this largely rurd county, a number of private domestic wells have gone dry
as a result of drought induced water-level declines. Well owners will need to deepen their wells
to recover ground water existing at deeper depths.

5.4.7 Terrel County
Community of Sanderson

The Community of Sanderson owns and operates 18 public water supply wadls.
Production from the wells ranges from 30 GPM to 80 GPM. Ten of these wells provide most of
the community’s water needs. The Water Department plans to drill an additional well in the near
future to replace two of the community’s lowest producing wels. Additional projects in the
planning stages are the addition of a 250,000-gdlon sorage tank, and development of a
wastewater system.

Rura Aress of Terrel County
Elsawhere in the extensvely rud area of the county, a number of private domestic wels

have gone dry as a result of drought induced water-levd declines Wel owners will need to

deepen their wells to recover ground water that exists at deeper depths.

55NATURAL RESOURCES AND ENVIRONMENTAL ISSUES

Naturd and environmental resources ae often overlooked when conddering the
consequences of prolonged drought conditions. As water supplies diminish during drought
periods, the badance between both human and environmenta water requirements becomes
increesngly competitive. A god of this plan is to provide for the hedth, safety, and wefare of
the human community, with aslittle detrimenta effect to the environment as possble. To
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accomplish this god, the evauation of draegies to meet future needs includes a didtinct
condderation of the effect on the environment that the implementation of each drategy might
have.

A review of the draegy evauations reveds tha while some drategies may contain
vaiable levds of negdaive impact, other drategies may likdy have a podtive effect. Negative
environmental impacts were generdly associated with the lowering of aguifer water-levels due to
increased ground-water withdrawals and its potentid to cause springs to cease flowing. Also of
concern is that lowered water levels could deplete supplies in shdlow livestock wels which are
often the only avalable source of water for some wildlife.  The postive environmental aspect of
the drategies is that during severe drought conditions when normd wildlife water supplies may
naturaly diminish, new supply sources might be developed such that wildlife could benefit.

5.6 EMERGENCY TRANSFER CONSIDERATIONS

The Texas Legidature has established a statute (Texas Water Code 11.139) by which
non-municipa  surface-water rights may temporarily be interrupted in order to make supplies
avalable for public-supply needs during times of emergencies. The intent of this measure is to
reduce the hedth and safety impact to communities tha have run short of water due to
unexpected circumstances. The daute was pecificaly enacted as an emergency process to
bring reief to saverd communities that had been affected by drought conditions that hed
svedy diminished their water-supply sources. A more detalled discusson concerning this
topic can be found in Appendix 5A. The Far West Texas RWPG considered the potentia for
emergency transfers of surface water for communities in the region, but chose not to recommend
this strategy for this planning period.

5.7 EXISTING WATER DISTRICT MANAGEMENT OBJECTIVES
5.7.1 Water Management Objectives

The current water management and drought contingency plans of irrigation digtricts and
underground water conservation didtricts were drafted to ensure responsble development and

management of surfacewater and ground-water resources not only during norma dimétic
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conditions, but aso during various stages of drought in Far West Texas. As such, the plans are
desgned to provide reasonable guiddines and equitable access to water by promoting public
awvareness of water-resource issues and by spdling out specific conservation programs and

emergency management procedures.

5.7.21rrigation Districts

The El Paso County Water Improvement Didrict No.1 (EPCWID#1) and the Hudspeth
County Conservation and Reclamation Digrict No.1 (HCCRD#1) were established to provide
irrigation water from the Rio Grande to farmersin El Paso and Hudspeth counties.

El Paso County Water Improvement Didtrict #1 (EPCWID#1)
The principa focus of the EPCWID#1 is to provide high-qudity Rio Grande irrigetion
water to farmers in El Paso County in amounts that dlow for maximum flexibility and enhanced

opportunity for increased farm revenue. In order to meet this objective, EPCWID#1 operates a
sysem of project works, ditches, laterals, cands, and drains, and has indituted a program to
minimize losses beginning a the Didrict's fird diverson dructure.  Water is dlotted according
to a schedule that includes a base dlotment with take-or-pay provisons, additiona alotments for
which irrigators are charged only for water used, and emergency dlotments that involve higher
unit rates.

With the development of the City of El Paso within the boundaries of EPCWID#1, the
number of amdl tract parcels (two acres or less in Size) has increased to represent 90 percent of the
accounts on the irrigation didrict tax rolls, dthough they irrigate only 18 percent of the irrigable
acres of the Didrict. (El Paso County Water Improvement Didtrict #1 Water Guide — 2000). Since
the 1940's the Didtrict and the Bureau have dlowed the City of El Paso to convert Didrict water for
municipa uses, and today the City is the largest Single customer of the Didtrict.

Hudspeth County Conserveation and Reclamation District No.1 (HCCRD#1)
The HCCRD#1 provides water to irrigators in Hudspeth County by consolidating water
diversons from the Rio Grande. Through a Contract authorized under the Warren Act, the Didrict
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has been making a diverson of drainage and wastewater from the Rio Grande Project since 1925.
This Contract extends only to the return water as it occurs in the normal operation of the Rio Grande
Project and puts no obligation on the Project for delivery of any specific amounts of water.

HCCRD#1 maintans a sysem of cands, drains, and regulating reservoirs to didribute
irrigation water. The Didrict aso has ingtituted a program to reduce cand losses. The Didtrict
taxes customers on a per-acre bass of irrigable land. Additiond assessments are made on acres
watered in order to equate taxes with benefits delivered. Water supplied to HCCRD#1 can be
used only for irrigation of lands in the Didrict unless the Bureau grants the right to use a portion of
the water on lands outside the Didtrict.

5.7.3 Underground Water Conservation Districts
There are four underground water conservation digtricts in Far West Texas:
Hudspeth County Underground Water Didtrict #1 (HCUWD#1)
Jeff Davis County Underground Water Conservation Didtrict (JDCUWCD)
Culberson County Groundwater Conservation Digtrict (CCGCD)
Presidio County Underground Water Conservation District (PCUWCD)

Hudspeth County Underground Water Didtrict #1 (HCUWD#1)
Crested in 1956, the HCUWD#1 islocated in the Dell Valey area of northeast Hudspeth
County. The digtrict monitors water levels and advises irrigators of potentia problems. The

district dso seeksto prevent the waste of ground water by developing programs to encourage

efficient use of water.

Jeff Davis County Underground Water Conservation Didtrict (JDCUWCD)

The IDCUWCD was edtablished in 1994, and includes dl aress of Jeff Davis County and
some pats of Presdio County. The didrict is charged with the responghility of registering dl
new wedls and issuing permits to owners of wells that are capable of producing a least 25,000
galons per day. The didrict aso enforces state well congtruction standards and monitors water
levels in 28 observation wels. The gods of the IDCUWCD are (1) to improve the public's
understanding of ground-water conditions in the county; (2) promote programs that encourage
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efident use of ground water; (3) mantan the avalability of high-quality water by controlling
and preventing waste; and (4) regulate the production of ground water to ensure adequate water
for the future. To accomplish these gods the Didrict requires dl production wells to be metered
and pumpage to be reported to the Didrict. All new wells must follow spacing and production
rules.

Culberson County Groundwater Conservation Didtrict (CCGCD)
The CCGCD was created in 1998. The jurisdiction of the didtrict is the southwestern half
of Culberson County. The CCGCD seeks (1) to improve the public's understanding of ground

water conditions in southwestern Culberson County; (2) implement strategies to prevent waste
and to maximize efficent use (3) regulate the spacing of wels (4) minimize the potentid for
contamination of ground water; and (5) monitor exports of water for the purpose of planning and
data inventory.

Presidio County Underground Water Conservation Didtrict (PCUWCD)

The establishment of the PCUWCD was gpproved by a countywide confirmation election
in 1999. The didrict adopted a management plan in October 2000, which has been submitted to
the TWDB for review and approval.

5.8 DROUGHT RESPONSE TRIGGERS

Droughts typicaly develop dowly and inddioudy over a period of months or even years
and can have a mgor impact on the region. Water shortages may aso occur over briefer periods
as a result of water production and didribution facility falures.  Drought contingency plans
provide a structured response that is intended to minimize the damaging effects caused by the
water shortage conditions. A common feature of drought contingency plans is a dructure that
allows increasngly dringent drought response meesures to be implemented in successve stages
as water supply diminishes or water demand increases (TNRCC, 1999). This measured or
gradua approach dlows for timely and appropriate action as a water shortage develops. The
onset and termingtion of each implementation stage should be defined by specific “triggering”
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criteria. Triggering criteria are intended to ensure that timely action is taken in response to a
developing Situation and that the response is gppropriate to the level of severity of the Stuation.

Each water-supply entity is responsble for establishing its own drought or emergency
contingency plan that includes appropriate triggering criteria Depending on the water use
category, the plan may ultimately affect the hedth and wefare of a large population or it may
only affect the property of a single owner.

Drought response triggers should be specific to each water supplier and should be based
on an assessment of the water user’s vulnerability.  For instance, a user on a surface-water source
is likely to experience shortage from a drought sooner than a user on a ground-water source,
samply due to the nature of the supply source. In some cases it may be more appropriate to
establish triggers based on a supply source volumetric indicator such as a lake surface devation
or an aquifer datic water levd. Similarly, triggers might be based on supply levels remaining in
a dorage tank. However, this type of trigger will likely come too late for the entity to know it is
in trouble; therefore, a supply source trigger is preferable. Triggers based on demand levels can
adso be effective as long as the entity does not overestimate how far it can dretch its supply or
how much water its retall customers can manage to conserve.  Whichever method is employed,
trigger criteria should be defined on well-established relationships between the benchmark and
historical experience.  If historical observations have not been made then common sense must

prevall until such time that more specific data can be presented.

5.8.1 Surface-Water Triggers

The annud dlotment of Rio Grande Project water is determined by the U.S. Bureau of
Reclamation (USBR) based on the amount of ussble water in storage in Elephant Butte and
Cabdlo resarvoirs. Based on the amount of storage remaining in Elephant Butte and Cabdlo
Reservoirs a the end of the primary irrigation season (early to mid October), the USBR
determines the amount of water that will be delivered the following year. In generd, a one-year
drought in the Upper Rio Grande drainage basn will have little effect on overdl dorage in the

reservoirs.  However, a long-term drought would have a dgnificant effect on water releases
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downstream. Downgtream users, both irrigation and—municipd, are thus aware in advance of
coming surface-water supply shortages and can react accordingly.

The City of El Paso's Drought and Emergency Management Plan is administered through
El Paso Water Utilities (EPWU) and is based on three Drought or Water Emergency Stages
(EPWU — PSB 1999):: (1) A Stage | water emergency is triggered when the Rio Grande
Allotment (Allotment) is less than or equd to 3.0 acre-feet per acre; or when demand is projected
to exceed 90 percent (but less than 95 percent) of available capacity; (2) A Stage Il water
emergency is triggered when the Allotment is less than or equa to 2.5 acre-feet per acre; or when
demand is projected to exceed 95 percent (but less than 100 percent) of available capacity; (3) A
Stage Il water emergency is triggered when the Allotment is less than or equa to 2.0 acre-fet
per acre; or when the demand is projected to exceed 100 percent of available capacity. Once any
dage is declared, the Generd Manager of the EPWU can implement a variety of response
messures designed to consarve water.  These range from use redrictions to citations for
noncompliance.

Mog of the other communities in El Paso County receive their water supplies from
EPWU or from other water-supply entities induding the EI Paso County Water Authority
(EPCWA), El Paso County Water Control and Improvement District #4 (EPCWCID #4), and the
Lower Vdley Water Digtrict (LVWD) (see Figure :15 in Chapter 1). Because of their rdiance
on the Upper Rio Grande, the EPCWCID #4 and LVWD drought contingency triggers and
responses should be smilar to the triggers and responses developed by EPWU. EPCWA rdies
on ground water and is discussed under the following Ground Water Triggers section.

Irrigation digtricts depend on runoff from watersheds in the Upper Rio Grande drainage
basins of New Mexico and southern Colorado to provide surface water to support irrigation in El
Paso and Hudspeth Counties.  Hence, drought triggers for the El Paso County Water
Improvement Didtrict #1 (EPCWID #1) and the Hudspeth County Conservation and Reclamation
Didrict #1 (HCCR #1) are edtablished based on storage levels in Elephant Butte and Cabalo
Reservoirs, which are in turn dependent on meteorologica and hydrologica conditions in these
water sheds.

5-31



Far West Texas
Regional Water Plan

Drought conditions which impact the EPCWID No.l ae those which affect the
headwaters of the Rio Grande and its tributaries, such that Rio Grande Compact water deliveries
into Elephant Butte Reservoir are reduced. The didtrict’s board of directors determines when a
drought exists and edablishes the yearly ddivery dlotment to its water users based on its
diverson dlocation from the USBR. Generdly, when water storage in Elephant Butte Reservoir
is less than 0.9 million acre-ft during the irrigation season (March through September), the
USBR declares drought conditions and sets its diverson dlocations (usng the D1 and D2
curves) to the irrigation digtricts based on a ddivery dlotment of less than its norma (non
drought) 3 acre-foot per acre. During times of drought, the didrict will lower its ddivery
dlotment based on the amount of its reduced diverson dlocation from the USBR and its
delivery commitments to its users.  The extent of the reductions in the water alotments will be
dependent on the severity of the drought conditions, and will remain in effect until the conditions
that triggered the drought contingency no longer exigt.

The HCCRD #1 bases drought contingency planning on evauation of the water supply
projected and recelved by the EPCWID #1, since dl waters received by HCCRD #1 are return
flows and operationd spills for El Paso County. Since conditions, to a degree, can be predicted
prior to a crop season, the drought mitigation plan largdy affects agriculturd producers cropping
plan. When a mild or moderate predicted shortage occurs, the HCCRD #1 will notify its
clientele of the amount of the expected shortage. For a severe shortage, where the water supply
will provide less than 50 percent of the expected demand, agricultural producers will be asked to
prioritize their water requests based upon crop needs.

Waer in the Lower Rio Grande segment is used principdly for irrigation, recregtion, and
environmenta needs. A drought trigger for this segment of the river is based on flows of less
than 35438 acre-fest. The TNRCC Rio Grande Watermaster administers the dlocation of
Texas share of the internationd water and is respongble for informing water-rights users of
expected diversions during drought years.

Only two water-rights holders, both located in Terrdl County, are authorized to divert
water from tributaries of the Pecos River for irrigation purposes. Drought triggers for these
water-rights holders are based on flows tha are insufficient to meet required irrigation needs
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(44.6 and 0.6 acre-feet per year). Respongbility for monitoring these flow triggers rests with the
water-rights holders, and ther likely response will be to cease diversons until ample flow is
resumed.

Water rights on Phantom Creek in Jeff Davis County are for diversons to be used in
Reeves County. Because no diversons are authorized in Jeff Davis County (Far West Texas
Region), it is the responghility of Region F to establish required drought triggers.

5.8.2 Ground-Water Triggers

Ground-water triggers that indicate the onset of drought in Far West Texas are not as
eadly identified as factors reated to surface-water systems. This is attributable to (1) the rapid
response of stream discharge and reservoir storage to short-term changes in dimaic conditions
within a region and within adjoining areas where surface drainage originates, and (2) the
typicdly dower response of ground-weter sysems to recharge processes.  Although climatic
conditions over a period of one or two years might have a dgnificant impact on the availability
of surface water, aquifers of the same area might not show comparable levels of response for
much longer periods of time, depending on the location and Sze of recharge areas in a basin, the
digribution of precipitation over recharge areass, the amount of recharge, and the extent to which
aquifers are developed and exploited by mgjor users of ground water.

Severd ground-water basns were identified in Chapter 3 as aguifers that will likely not
experience congstent water-level decline, or mining, based on comparisons between projected
demand, recharge and storage. In these areas, water levels might be expected to remain constant
or reatively condant over the 2000 to 2050 planning period. Because of minima water-leve
changes in these aguifers, water levels are not recommended as a drought-condition trigger.
Atmospheric conditions are a better indicator for these aress.

Basins that do not recelve sufficient recharge to offset natural discharge and pumpage
may be depleted of ground water (eg., mined). The rate and extent of ground-water mining are
related to the timeframe and the extent to which withdrawas exceed recharge. In such basins,
water levels may fal over long periods of time, eventudly reaching a point a which the cost of

lifting water to the surface becomes uneconomic. Thus, water levels in such areas may not be a
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satisfactory drought trigger.  Ingtead, communities might condder the rate a which water levels
decline in response to increased demand during drought as a sufficient indicator.

Because of the above described problems with using water levels as drought-condition
indicators, most municipal water-supply entities in Far West Texas that rey on ground water
generdly edtablish drought-condition triggers based on levels of demand that exceed a
percentage of the systems production capacity. Table 5-3 provides a lig of ground-water
dependent entities, their supply source, their type of trigger, and their associated responses.

Water levds in obsarvation wells in and adjacent to municipd wdl fidds, especidly
where wells are completed in aquifers that respond relaively quickly to recharge events, may be
edablished as drought triggers for municipdities in the future providing a suffident number of
measurements are made annudly to establish a historical record. Water levels beow specified
elevations for a pre-determined period of time might be interpreted to be reasonable ground-
water indicators of drought conditions. Until such historicd water-level trends are established,
municipalities will likely continue to depend on demand as a percentage of production capacity
asther primary drought trigger.

Water-use categories in the Region other than municipad that are dependent on ground
water as ther primary or only source of supply must rdy on a number of factors to identify
drought conditions. In most cases, amospheric condition (days without messurable rainfdl) is
the most obvious factor. Various drought indices (Pamer, Standard Precipitation, and Keetch-
Byram) are avalable from State and loca sources.  Groundwater conservetion didtricts,
agriculturd agencies, as wdl as individuds can access these indices for use in determining loca
drought conditions and appropriate responses.

As discused earlier in this section, ground-water levels in this part of the State have only
limited use as drought triggers.  Although numerous water-level messurements are avalable on a
number of wedls in the Region, mogt of this data represents only one measurement a year. This
does not alow for observation of seasond fluctuation or response to recharge events. However,
Table 5-4 provides a sdlection of wells (one per aquifer) with a hisory of measurements and a
proposed drought trigger levd. Mogt of these wdls are measured annudly by aff of the
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TWDB. Wsdls sdected for drought contingency triggers should be re-evauaed for
appropriateness during the next planning period.

Groundwater conservation digricts are generaly responsble for monitoring conditions
within their boundaries and making appropriate public notification. Outdde of exiging didtricts,
the TWDB should assume responshility of public notification of drought conditions based on
their water-levd monitoring network.  Appropriate drought responses are the responsbility of

and at the discretion of private well owners.

59 FAR WEST TEXASREGIONAL STRATEGIES

Strategies intended to provide solutions to both short-teem and long-term  drought-
contingency water-supply shortages are the mgor aspect of this regiona water management
plan. Short-term drategies are those that are needed to meet deficits in the next 30 years. These
drategies are identified in sufficient detal to dlow date agencies to make financd and
regulatory decisons. Long-term drategies are less precise and are intended to meet water needs
occurring 30 to 50 yearsinto the future.

The evduaion of each individua water management drategy requires an identification
of the legd and regulatory issues that will directly impact the feashility of the drategy. With its
northern and western border adjoining other dtates, and its entire western and southern border
adjoining another country, the Far West Texas Region presents one of the most complex
interplays of multi-state and internationa laws and regulations in the entire United States. The
fact that natura resources such as rivers and aguifers do not conform to jurisdictional boundaries
makesthe lega challenges even grester.

Two internationd tregties, the 1906 International Treaty in the El Paso and Hudspeth
County aress, and the 1944 International Tresty bdow Ft. Quitman govern the primary surface
water resource in the Region, the Rio Grande. In the El Paso area, the use of the Rio Grande
must dso comport with the Rio Grande Compact among Colorado, New Mexico and Texas, and
with Federd Reclamation lawvs enforced by the Bureau of Reclamaion. From the New
Mexico/Texas date line south to Ft. Quitman, the datus of surface water rights is further
complicated by the fact that this area has never been adjudicated by Texas, so no one has
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“adjudicated rights’ to sdl. There is dso pending two New Mexico federd lawsuits in which the
ownership of this Rio Grande surface water in Texas and New Mexico is the centrd issue.

As to the regulatory restraints on the use of ground water, New Mexico, through its New
Mexico State Enginer’s office, strongly asserts regulatory power of ground-water pumping in
the Meslla and Hueco Bolsors and the Bone-Spring-Victorio Peak. The New Mexico State
Engineer is currently conducting hydrographic surveys in the southern New Mexico region as
pat of a pending New Mexico adjudication which will affect Texas as the downdream date.
Higoricdly, ground water has not been regulated in Texas except in reatively few areas, but
pursuant to Senate Bill 1, groundwater didricts are now the legidature's preferred method to
regulate ground water. Within the Far West Texas region there are four underground or
groundwater conservation didtricts, each with datutory rule-meking and management  authority
within their respective jurisdictiond boundaries.  In summary, no management drategy in the
Far West Texas Region should be pursued without a careful consderation of the lega issues

impacted by that strategy.

5.9.1 Strategy Decision Process

Entittes and water-use categories with drought-contingency supply shortages were
identified in Chapter 4 and are listed in Table 51. A prdiminary list of drategies to meet these
shortages was developed and assgned to the consulting team for evduation. The evaduation
process is described in the following section. Following review of the drategy evaudtions, the
regiond planning group selected the preferred drategies that are contained in this plan. Non
voting representetives of the following federa and internationad agencies dso contributed to the
development of the plan:

U.S. Section, International Boundary and Water Commission;

U.S. Bureau of Reclamation;

CILA Mexico; and

Municipa Juarez.
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5.9.2 Strategy Evaluation Process
Each drategy evauation is based on an equitable comparison and consstent gpplication

of criteia.  The evauations represent preliminary overviews and should not be consdered as
Oetalled feashility andyses  Cogt andyses in paticular are speculative.  Each evduation ligts
the drategy name, description, portion of drategy intended for implementation during short- and
long-term periods, and comparative criteria Totd capitad cost, cost by decade, and available
supply by decade were recorded in TWDB Table 11. The Regiond Planning Group members
then equitably compared each evduation criteria, dong with the cost and volume comparison in
TWDB Table 11 to determine the feasbility of each draiegy in relation to other drategies
proposed for each shortage. Where appropriate, the Group specifically considered cost-effective
water-management drategies that are environmentdly sendtive.  The Planning Group chose not
to prioritize the drategies because many are too prediminary for a redidic determination of
economic and environmenta feashility; rather than prioritizing among drategies of different
maturities, the Group chose to retain dl feasble drategies. Planning decisons are intended to be
made localy whenever possble. Strategy evaduations are presented in Section 5.11. Following
isalig of ggnificant evduation criteria

Quantity of water expected to be ddivered and treated for the end user's

requirements.

Reliahility of water supply including its qudity suitability and expected life.

Cost of water treated and delivered for end user requirements, including factors

used in caculating infrastructure debt retirement.

Environmentd factors including effects on environmentd water needs, wildlife

habitat, endangered species, and cultural resources.

Impact on other water resources including other water management strategies and

ground-water surface-water relationships.

Condderation of threatsto agriculture.

Consderation of threats to natura resources.

Other factors deemed rdevant by the regiona planing group including

recreation.
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Condderation of trangport of water outsde of its river basin of origin (interbasin
transfer).

Condderation of third party socid and economic impects resulting from voluntary
redigtribution of water.

Congderation of existing water rights, water contracts, and option agreements.
Consderation of effect on navigation.

5.10 SUMMARY

A primay god of this regiond waer management plan is the recommendation of
gpecific water-supply drategies that can be implemented during times of severe drought
conditions. A liging of the preferred drategies to meet projected water-supply shortages during
drought-of-record conditions is lised in Table 5-2. In the process of identifying drategies to
meet water-supply deficits of each entity or water use category, it became gpparent that, in many
caes, N0 one sngle drategy was sufficient within itsdlf to satisfy the shortage.  The combined
implementation of two or more srategies often results in the best solution.

A portion of the “County Other” water use category represents water shortages that are
the result of projected increase in rurd population. Although drategies are shown for this
category, the implementation and cost of providing the water supply necessary for future rurd
homesiis recognized as the responsibility of the private homeowner.

Although drategies are developed for the agricultural related categories of irrigation and
livestock, it is important to understand the redlistic effect that drought has on these activities. In
the case of livestock, diminished forage generally occurs before water supply actudly becomes a
problem. Ranchers generdly react by reducing the dze of ther herds thus minimizing the
overdl impact on both the remaining forage and on water supplies.

Drought impact on irrigation is highly dependent on the type of water-supply source
used. Irrigated farms dependent on ground water are much less susceptible to droughts than are
those reliant on surface-water sources. Ground water, such as in the Del Valey area of Hudspeth
County, will continue to be avalable even during drought intervds. On the other hand,
prolonged droughts in the headwater areas of the Rio Grande result in a depletion of the water
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dorage in Elephant Butte Reservoir and subsequent reduction in the yearly dlotment to water
users.  Common reection by farmers reliant on river water under these circumstances is to switch
to lower water use crops, temporarily falow some of their farmland, or pump ground water from
the shalow aquifer until the Rio Grande Project dlotments are again available.

The Far West Texas Regiond Planning Group determined that surface water uses that
will not have a sgnificant impact on the region's water supply are consstent with the regiond
water plan even though not specificaly recommended in the plan.  Also, the Group determined
that water supply projects that do not involve the development of or connection to a new water
source are conggtent with the regiona water plan even though not specificaly recommended in
the plan.

The drategies discussed in this chapter are intended to identify projects or processes that
can be employed to offset water-supply shortages during drought-of-record conditions. In
Chapter 3, avalable water-supply sources were quantified based on  drought-of-record
conditions.  Within the Far West Texas Water Planning Region it is gpparent that most
recognized temporary water-supply shortages in the rurd counties can be met primarily by
increased withdrawas of locad ground-water resources. However, in El Paso County a more
severe supply problem could exis.  Municipd, industrid and power generdion needs in the
county are currently met by water withdrawn from the Rio Grande and locd ground-water
sources.  During drought-of-record conditions the Rio Grande is expected to not have sufficient
flow for withdrawas, and the resulting reliance on locd ground water will cause the Hueco and
Meslla Bolson aguifers to become depleted of fresh water by 2030. Desdination of brackish
locd ground water and importation of ground water from eastern counties is not sufficient to
meet the total expected deficit. Based on drought-of-record conditions and strategies devel oped
in this plan, the following communities, fecilities and other water use categories will be unable to
meet expected water supply needs by the year 2030.

City of El Paso

Town of Anthony
Community of Canutillo
Town of Clint
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Community of Fabens

Community of San Elizario

City of Socorro

Village of Vinton

Community of Westway

County Other (El Paso County)

Fort Bliss

Manufacturing (El Paso County)

Steam Electric Power (El Paso County)

Likewise, irrigation dong the Rio Grande corridor in El Paso and Hudspeth Counties will

aso be unable to meet expected water demands. Loca brackish ground-water supplies from the
Rio Grande Alluvium aquifer would only provide temporary benefit.

5.11 SUPPLY DEFICIT STRATEGIES
Strategies begin on page 5-41.
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STRATEGY #22-7

WATER USER NAME:
County: Brewster
River Basin: Rio Grande
User Name: City of Alpine

STRATEGY NAME:
Wastewater reuse

STRATEGY DESCRIPTION:

The City intends to construct a flood channel and run trested wastewater from its 6.4 mgd
wastewater trestment plant through the channe in the downtown ares, alowing some of the
water to recharge a shdlow perched zone of the locd Igneous aquifer.

TIME INTENDED TO IMPLEMENT:
Short term (prior to the year 2030): Facilitieswill be built within the short term.
Long term (from 2030 to 2050): Continuation of the process.

QUANTITY OF WATER:

The City intends to run from 200,000 to 250,000 gdlons per day of trested wastewater
through drainage channds in the downtown area. Assuming that haf of this water (250 acre-
feet) percolates down and recharges the shalow perched aquifer, and that locd municipd wells
could capture 25 percent of this recharged water, the amount available would be approximately
62 acre-feet per year.

RELIABILITY OF WATER:
The source of supply — wastewater - isvery reliable year-round.

COST OF WATER:
The project cost is estimated at $1,000,000. The City will redlize some savingsin that
the expansion of the wastewater treatment plant may be delayed if this project is compl eted.

ENVIRONMENTAL ISSUES:

There are dways water-qudity issues involved with usng wastewater, including coliform
bacteria, any metabolic wastes that are byproducts of human-consumed pharmaceutical products,
etc. Coliform bacteria levels are currently monitored by state requirement; chemica compounds
that are metabolic byproducts of human-ingested pharmaceuticals are not. However, it is noted
that some environmental groups support this method of aquifer recharge.

IMPACT ON OTHER WATER RESOURCES:

Increased recharge to the loca aquifer system will extend the useful life of the aquifer
and lessen the pressure on other City well fidds.

5-41



Far West Texas
Regiona Water Plan

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

The City’s current grant from the TWDB isfor aflood protection study. This study will
not quantify the amount of recharge, but does marginaly address the concept of a constructed
flood channel to serve as both aflood control and wildlife habitat channd. The amount of water
actudly recharging the aguifer is highly dependent on the hydraulic pressure, which in turn
depends on the volume of water and on the shape of the channel selected. Soil properties of the
project aso play avery largerole.

INTERBASIN TRANSFER:
None

SOCIAL AND ECONOMIC IMPACTS:

Locd recharge of aquifers will hep lessen the need for immediate additiond
infragtructure; thus holding down the cost of delivered water to the end customer. Maintaining a
higher water table may dso benefit vegeaion dong the drainage channds and provide the
community with improved park space and wildlife viewing opportunities.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None

5-42



Far West Texas
Regiona Water Plan

STRATEGY #22-1

WATER USER NAME:
County: Brewster
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Additiond wdls

STRATEGY DESCRIPTION:

Drilling of new wdls into the Igneous and other loca aguifers will provide additiond
water that is needed in excess of water that can be obtaned from the maximum practica
withdrawds from exiding wells (strategy 22-3). Individud, low volume wels will be drilled to
serve eech new rurd home, and moderate volume new public-supply wells will serve increased
demandsin primarily the Study Butte/ Terlingua, Big Bend and Marathon aress.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Approximatey 400 new individua domestic wells
and three new public-supply welswill be needed.

Long Term (from the year 2030 to the year 2050): Only maintenance and replacement
wells needed to meet deficit.

QUANTITY OF WATER:
3 PSwellsx 100gpm x 60min x 12 hrs x 365 days + 325,851 = 242 ac-ftyr
400 domestic wells x 7gpm x 60min x 3 hrs x 365 days + 325,851 = 565 ac-ftiyr
Tota volume = 807 ac-ftiyr

RELIABILITY OF WATER:

Sufficient ground water is avalable from locd aguifers in most pats of the County;
however, many dry holes have been drilled in the past in the County and more should be
anticipated snce the Igneous aguifer does not underlie dl parts of the County. Proper wel
gpacing and pump sizing should be consdered to prevent interference between wdls and to keep
wells operating a acceptable capacity. Chemicd quality of the water is generaly acceptable;
however, care should be taken in the Study Butte / Terlingua are to avoid high levels of naturaly
occurring radioactivity and heavy metasin the water.

COST OF WATER:

The edimated cost of indaling a 900-ft degp public water supply well with 8-in ID
casing is $63,200. The pump, motor, drop pipe, cable, and control panel will cost an additiond
$8,250. Thetotd cost is $71,450. For three wells, the total cost is $214,350.

The average depth of a domestic well is estimated to be 400 ft. The cost of drilling and
setting surface casing is approximady $6,000. The pump, motor, drop pipe, cable, control
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pand, and pressure tank should cost an additiond $2,500. Totd cost for one domestic well is
approximately $8,500. For 400 domestic wells, the total cost is $3,614,350.

ENVIRONMENTAL ISSUES:
Additiond ground-water withdrawas could potentidly decrease flow in locd sorings and
streams, which could have a negative impact on water-dependent species.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:

No effects on other water resources are anticipated. However, the data available is
insufficient to dae this with any degree of certainty. Additiond data from new Sudies of the
Igneous and other loca aguifers is needed.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
No effects on agricultura activities are anticipated except insofar as locad springs may be
affected, in which cases some ranchers could be severdly impacted.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

The dilling of public-supply wels must be in compliance with dSate regulations.
Potentia disposal of radioactive filters may require specific congderation.

Additiond hydrologicd dudies of the aguifers in the county, including modeing where
goppropriate, are necessary to assess the impact of this strategy. |If the hydrology does not verify
the impacts and assumptions of this Strategy, it should be reconsidered.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
The development of additiond water supplies, especidly through public-supply systems,
will encourage additiona population growth.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
Widlswill be drilled and water withdrawn with the consent of landowners.

IMPACT ON NAVIGATION:
None
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STRATEGY #22-2

WATER USER NAME:
County: Brewster
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Didtribution system maintenance

STRATEGY DESCRIPTION:
|dentify and repair water-supply transmisson lesks.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Leaks repaired asidentified
Long Term (from the year 2030 to the year 2050): Lesks repaired as identified

QUANTITY OF WATER:
This drategy does not generate new water but rather extends exising supply by
eliminating water |osses.

RELIABILITY OF WATER:
Water saved by the repair of transmission lesks was previoudy being produced and is
therefore guaranteed as being an available addition supply.

COST OF WATER:

Expected cost of identifying and reparing transmisson lesks is highly variable and is
primarily dependent on sze and length of the required pipeine replacement. Potentid for
pipeine leaks increases with age of the exising pipdine.  Assuming a replacement of 1,000 feet
of 12-inch pipeline with gppurtenances plus 20% markup for urban repairs (1,000 x $32 x 1.2),
annua cost would be approximately $38,400.

ENVIRONMENTAL ISSUES:
Limited environmentd effects may be expected as a result of required excavation.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
The water savings achieved will offset the tota quantity of water previoudy required to
be withdrawn. No effect is anticipated on other water resources.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None
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OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
An dficent water system with limited to no water loss conserves the water supply source
and may lower the overdl cost of delivered water to the end user.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #22-3

WATER USER NAME:
County: Brewster
River Basin: Rio Grande
User Name: County other

STRATEGY NAME:
Expanded use of existing wells

STRATEGY DESCRIPTION:

Exiging public and private wells may be capable of being pumped for a longer period of
time each day to meet increased needs. Increased demand from new rurd domestic homes will
be met by strategy 22-1.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Additiona pumping time will occur as needed.

Long Term (from the year 2030 to the year 2050): Additiond pumping time will occur as
needed.

QUANTITY OF WATER:

Asuming that water-supply entities operate three moderate-capacity wells a an average
50 gpm, increesing the pumping time of each wel by two hours will generate 20 ac-ftiyr.
Asuming 200 private domestic wells operating a 7 gpm, increasng the pumping time of each
well by one hour will generate 94 ac-ft/yr. A totd of 114 ac-ft/yr would be generated from this
strategy.

RELIABILITY OF WATER:

Sufficient ground weter is avalable from the Igneous and other loca aguifers, however,
local water-level declines may increase. Temporary water shortages may occur during drought
periods, which may require the lowering of pumps or degpening of wells.

COST OF WATER:
Additiond energy cost and cost for lowering some pumps is approximately $30,000 per
year.

ENVIRONMENTAL ISSUES:
Additiond ground-water withdrawas could potentidly decrease flow in locd sorings and
streams, which could have a negative impact on water-dependent species.
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IMPACT OF STRATEGY ON OTHER WATER RESOURCES:

No effects on other water resources are anticipated. However, the data available is
inufficient to dae this with any degree of certainty. Additiond data from new sSudies of the
Igneous and other locd aguifersis needed.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:

No effects on agricultura activities are anticipated except insofar as locad springs may be
affected, in which cases some ranchers could be severdy impacted. If the water level declines,
some ranches may not be able to deepen their wells given the increased cost of producing the
wells, together with the capitd required. At this point ranching may cease to be viable in some
aress of the county.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

Additiond hydrologica dudies of the aguifers in the county, incuding modding where
aopropriate, are necessary to assess the impact of this strategy. If the hydrology does not verify
the impacts and assumptions of this strategy, it should be reconsidered.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:
Local increased water-level declines may occur which potentidly may affect water levels
in wells on surrounding properties.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #22-4

WATER USER NAME:
County: Brewster
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Purchase/Trandfer of existing water rights

STRATEGY DESCRIPTION:

This drategy involves deveopment of contracts and agreements that  change
gpproximately 300 acre-feet per year of exising Lower Rio Grande water use from agricultura
to municipd or golf course turf irrigation for communities near the river. The drategy does not
involve determining the need for associated trestment plants and conveyance sysems. The
community of Lgitas would most likely benefit from this strategy.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Immediate implementation is desirable.
Long Term (from the year 2030 to the year 2050): No additiond transfers anticipated.

QUANTITY OF WATER:

The quantity of additiond surface water avalable is dependent on which irrigation rights
on the Rio Grande are interested in sdling their water rights to Lgitas. Approximately 300 acre-
feet per year may be needed.

RELIABILITY OF WATER:

The rdidbility of this source of supply is rdiant on the naurd availability of water in the
Rio Grande at the time of the desred diverson. There is currently 2,099 acre-feet per year of
water permitted for use from the Lower Rio Grande in Brewster County.

COST OF WATER:

Cog of water for this drategy will have to be negotisted. The market vaue of water
rights in Texas typicaly has ranged from $1,200 to $1,800 per acre-foot (dthough it has been
ggnificantly higher in other areas and other dates, based on information provided by severd
river authorities and didricts. The sde of an exiding right might require the estimated Present
Vdue of income expected by the owner of the right from the use of water for irrigation over a
period of 10 to 20 years. 300 acre-feet at $1,500 per acre-foot is $450,000.

ENVIRONMENTAL ISSUES:

Although the condruction and expanson of a golf course dters the origina landscape
and pre-exising habitat, the irrigation of the new golf course landscape crestes a new and
possbly beneficid habitat.  Negative environmental impact on the portion of the river
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downgtream from the point of diverson will only occur if the quantity of waer diverted is in
excess of the quantity historically diverted for other uses.

IMPACT ON OTHER WATER RESOURCES:
Provided Lgitas does not divert any more water from the Rio Grande than is authorized
under its purchased rights authorizations, there should not be any effect on Rio Grande flows.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
Thereis no anticipated threet to agriculture Snce the water use remainsirrigetion.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
Agreements will have to be reached with upstream water rights holders, and regulatory
authorization may be needed to dlow the utilization of an upsiream water right down stream.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:
Expansion of the golf courseis adesired project in socid and economic terms.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
There is no impact on exiging water rights. Additiond water may be negotiated with
other water rights holders in the future.

IMPACT ON NAVIGATION:
None
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STRATEGY #22-5

WATER USER NAME:
County: Brewster
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Rainfal Harvesting

STRATEGY DESCRIPTION:
Ranfdl havesing involves capturing ranfdl from roofs or in amdl suface
impoundments, providing water that is usudly lost to the rural homeowner.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): This dSrategy could be implemented relatively eesly,
inexpensvely and quickly for immediate to short-term benefit.

Long Term (from the year 2030 to the year 2050): The drategy would continue in place
as long as the homeowner desired and/or the home remained intact.

QUANTITY OF WATER:

The Texas Water Devdopment Board's “Texas Guide to Ranwater Harvesting” gives
the methodology to caculate rainfdl harvest amounts usng average precipitation for the time
period 1940 through 1990 at sdlected rain stations across Texas. However, this Regionad Water
Plan must be based on water supply amounts that could be yidded during drought-of-record.
Therefore, average water yidd amounts produced by the methodology usng average
precipitation amounts should be adjusted. The TWDB publication gives minimum precipitation,
maximum precipitation and 10th percentile, 25th percentile, and 50th percentile (median)
amounts as well as the average precipitation amounts. Investigation of Nationd Climatic Data
Center precipitation data for West Texas dations shows that the drought-of-record in 1956
closdy approximates the 25" percentile precipitation amounts.  Therefore, if one substitutes the
25" percentile precipitation amounts for the average precipitation amounts within the
methodology, the quantity of water on an annua basis for a 1,500 square-foot residence near
Alpineis 5,193 gdlons, or only 0.016 acre-foot of water per year.

RELIABILITY OF WATER:

The quantity given above is on an annud bads, an efficiency of 100% is assumed. Also,
the methodology is dmplified from a monthly waer bdance.  Both the efficency and
characteristic monthly water badance are dte-gecific and dependent on the individud
homeowner’ s skill in desgning and implementing his particular system.

COST OF WATER:

The ongoing cost of weter is negligible, as operation and maintenance would involve
nothing more than regular goplication of chloring, iodide or other sanitizing chemicds or
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methods, regular ingpection of the system for lesks or deterioration, and costs for operating a
gndl pump. A resdentid sysem in Far West Texas, usng metad roofing and above-ground
polyethylene cisterns costs approximately $4,000.

ENVIRONMENTAL ISSUES:
None

IMPACT ON OTHER WATER RESOURCES:
Minimd loss of water to aquifer recharge and an associated decrease in surface water
flows may result, as the water reaches the homeowner rather than the region in generdl.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
This could be an extremely beneficid water management drategy in terms of reviving a
local economy and/or encouraging people to settle in avery water-scarce area.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None

5-52



Far West Texas
Regiona Water Plan

STRATEGY #22-6

WATER USER NAME:
County: Brewster
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Water production management

STRATEGY DESCRIPTION:

The Brewster County Groundwater Water Conservation Digtrict will be created and will
edablish rules to regulate the production of ground weater from the county aquifers to insure
adequate water for the future.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Rules will be established.
Long Term (from the year 2030 to the year 2050): Rules will continue to be enforced.

QUANTITY OF WATER:
This drategy does not generate additional water but rather insures efficient and prudent
use of exiging supplies.

RELIABILITY OF WATER:
Prudent management and use of ground-water resources will improve the long-term
rdiability of this supply.

COST OF WATER:
The cost to enforce the rules is incured by the Didrict and indirectly by the property
owners from fees or property taxes levied by the Groundwater Didtrict.

ENVIRONMENTAL ISSUES:
The prudent management of ground water has a pogtive effect on locad and regiond
water-level declines and, thus may have a podtive effect on habitats tha benefit from

springflows.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
Water production management will result in the conservation of al ground-water sources
over which the rules have been established.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:

This drategy generdly does not impact low yidding livestock wels but could impact
higher-yidding irrigation wells.
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IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

The implementation of management rules is subject to district board gpprovd and may be
reversed a the discretion of the didrict board. Groundwater Didtrict Rules must be consstent
with the State and Federa Condtitution and with State ground-water laws and regulations.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Although production management rules may impact specific water users, the overdl
intent is to ensure adequate, long-term water availability to benefit the socid and economic
needs of the region.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #55-1

WATER USER NAME:
County: Culberson
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Water production management

STRATEGY DESCRIPTION:

The Culberson County Groundwater Water Conservation Didrict will establish rules to
regulate the production of ground water from the Bolson and other locd aguifers to insure
adequate water for the future.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Rules are currently in force.
Long Term (from the year 2030 to the year 2050): Rules will continue to be enforced.

QUANTITY OF WATER:
This drategy does not generate additiona water but rather insures efficient and prudent
use of exiging supplies.

RELIABILITY OF WATER:
Prudent management and use of ground-water resources will improve the long-term
rdiability of this supply.

COST OF WATER:
The cost to enforce the rules is incurred by the Didrict and indirectly by the property
owners from fees or property taxes levied by the Groundwater Didtrict.

ENVIRONMENTAL ISSUES:
The prudent management of ground water has a pogtive effect on locad and regiond
water-level declines and, thus may have a pogdtive effect on habitats that benefit from

springflows.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
Water production management will result in the conservation of al ground-water sources
over which the rules have been established.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:

This drategy generdly does not impact low yidding livestock wels but could impact
higher-yidding irrigation wells.
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IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

The implementation of management rules is subject to district board gpprovad and may be
reversed a the discretion of the district board. Groundwater Didrict Rules must be consstent
with the State and Federa Condtitution and with State ground-water laws and regulations.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Although production management rules may impact specific water users, the overdl
intent is to ensure adequate, long-term water availability to benefit the socid and economic
needs of the region.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #55-2

WATER USER NAME:
County: Culberson
River Basin: Rio Grande
User Name: Mining

STRATEGY NAME:
Expanded use of existing wells.

STRATEGY DESCRIPTION:
Extending the period of time the edtimated exising 10 wels are pumped will produce
additiona water from Other Aquifers.

TIME INTENDED TO IMPLEMENT:
Short term (prior to the year 2030): Additional increase pumping required at 2030.
Long term (from the year 2030 to 2050): Additiona increased pumpage required.

QUANTITY OF WATER:
An additiond 4 hours of pumping time for each of an edimated 10 exidting wells a an
average of 50 gpm for 240 days per year will generate 88 ac-ft/yr.

RELIABILITY OF WATER:

Sufficient ground water is available from Other Aquifers without excessve waeter-leve
declines.  Long-term pumping may, however, result in waer-levd dedines in the immediate
pumping area.

COST OF WATER:
Additional energy cost and cost for lowering some pumps is approximately $9,600 per
year.

ENVIRONMENTAL ISSUES:

No environmenta effects are anticipated from this drategy; however, additiond ground-
water withdrawas could potentidly decrease flow in loca springs and streams, which could
have a negative impact on water-dependent species. This assessment does not take into account
the environmental effects resulting from the mining operation itseif.

IMPACT ON OTHER WATER RESOURCES:

No effect on other water resources is anticipated from this Strategy; however, additiond
ground-water withdrawals could potentialy decrease flow in loca springs and streams.
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IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:

No negdtive impact to agriculture is anticipated; however, if loca springs are affected,
some livestock operations could be severely impacted. If water levels in aquifers decline, some
livestock operations may not be able to effectively deepen their wells given the cost and capitd
outlay for producing wells.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
No impact to natura resources is anticipated.

OTHER FACTORS:

The principa mining operation in Culberson County is in the process of cloang down. If
this occurs, the projected future water-demand estimate for mining will not be accurate and this
strategy may not be necessary.

Additiond hydrologica gudies of the aguifers in the county, induding modding where
appropriate, are necessary to assess the impact of this strategy. If the hydrology does not verify
the impacts and assumptions of this Strategy, it should be reconsidered.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

A negative impact is possble if sufficient water-level declines occur in locdized aress in
Culberson County. These declines have the potentid to affect water levels in wels on
surrounding properties.  If livestock operators do not have the economic resources to deepen or
expand production from wells, ranching may cease to be viable in some areas of the county.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #55-3

WATER USER NAME:
County: Culberson
River Basin: Rio Grande
User Name: Mining

STRATEGY NAME:
Additiond wdls

STRATEGY DESCRIPTION:
Additiond wedls will be drilled and completed in Other Aquifers if expanded use of
exising wdlsisinsufficient to meet anticipated needs.

TIME INTENDED TO IMPLEMENT:
Short term (prior to the year 2030): Additiona wellswill be needed beginning in 2030.
Long term (from the year 2030 to 2050): Additiona wells will be needed.

QUANTITY OF WATER:
Six new wells pumping a an average rate of 50 gpm for eight hours for 240 days per year
will gererate 106 acre-ft/yr.

RELIABILITY OF WATER:

Sufficient ground water is available from Other Aquifers without excessve waeter-leve
declines.  Long-term pumping may, however, result in waer-levd dedines in the immediate
pumping area.

COST OF WATER:

Water well depths in Culberson County where mining is occurring range from 100 ft. to
1,000 ft. The esdimated cost of ingaling a 500-ft deep industrid water supply well with 8in ID
casing is $50,000. The pump, motor, drop pipe, cable, and control panel will cost an additiona
$8,000 and energy costs will be approximately $1,000. The tota cost is $59,000. For six wells,
the total cost is $354,000.

ENVIRONMENTAL ISSUES:

No environmentd effects are anticipated from this drategy; however, additional ground-
water withdrawals could potentidly decrease flow in locd springs and dreams, which could
have a negative impact on water-dependent species. This assessment does not take into account
the environmenta effects resulting from the mining operetion itsdf.

IMPACT ON OTHER WATER RESOURCES:

No effect on other water resources is anticipated from this strategy; however, additiond
ground-water withdrawals could potentially decrease flow in loca springs and streams.
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IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:

No negative impact to agriculture is anticipated; however, if loca springs are affected,
some livestock operations could be severdly impacted. If water levels in aquifers decline, some
livestock operations may not be able to effectively deegpen ther wells given the cost and cepitd
outlay for producing wdlls.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
No impact to natura resources is anticipated.

OTHER FACTORS:

The principd mining operation in Culberson County is in the process of closng down. If
this occurs, the projected future water-demand estimate for mining will not be accurate and this
strategy may not be necessary.

Where applicable, the drilling of new wels must be in compliance with the Culberson
County Underground Water Consarvation Didrict rules.  Additiond hydrological studies of the
aquifers in the county, including modeling where appropriate, are necessary to assess the impact
of this drategy. If the hydrology does not verify the impacts and assumptions of this Srategy, it
should be reconsidered.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

A negative impact is possble if sufficient water-level declines occur in locdized aress in
Culberson County. These declines have the potentid to affect water leves in wels on
surrounding properties. If livestock operators do not have the economic resources to deepen or
expand production from wells, ranching may cease to be viable in some areas of the county.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #71-1

WATER USER NAME
County: El Paso
River Basin: Rio Grande
User Name: City of El Paso

STRATEGY NAME:
Demand Sde Consarvation (includes water demand management and incressed
conservetion)

STRATEGY DESCRIPTION:

Strategies to maintain achievements in consarving water and achieving the god of per
capita usage of 160 gdlons per day per person will continue. Active programs to reduce usage
through replacement and changes in plumbing fixtures and codes will be advanced. Reduction
will be achieved through promotion of water saving appliances and replacement of evaporative
coolers for refrigerated ar conditioners. Enhanced reduction will be achieved by developing
water wise landscaping codes and promotions. Aggressve use of market incentives to reduce
use will be balanced againgt the need for socia equity. These programs will be able to achieve
and maintain water reductions. Codts for these programs vary consderably and limitations exist
to achieving further large-scale reductions as even the most cost effective program areas can only
yield margina amounts of water.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Currently implemented and will be continued.
Additiond savings of 5 galons per person per day are anticipated during this period.

Long Term (from the year 2030 to the year 2050): Implementation to be continued. New
technology to be investigated.

QUANTITY OF WATER:

Quantities of water vary according to the actua type of activity. Labor intensve yet
relatively inexpensve drategies such as public educatiion are virtudly impossble to quantify.
Other drategies such as plumbing code changes and toilet exchanges can be estimated. A grest
degree of uncertainty exists as to the accuracy of the edtimates. Showerhead replacement can
yield from 500 to 7000 acre-feet per year and is in implementation. Toilet replacement can yied
from 1000 to 5000 acre-feet per year. Turf rebate and landscaping changes may yield in the
5000 acre-foot range. Advanced washers may save 2000 acre-feet per year. Thus savings can be
achieved. El Paso has reduced water usage from over 200 gdlons per capita per day per person
(GPCD) to close to 160 and will continue to strive to be one of the lowest water users in the
southwestern United States. Additiond gains will likdy not reduce usage subgtantidly but
hopefully maintain pace with population growth.
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RELIABILITY OF WATER:

Since a percentage of the water gained through demand suppression conservation is based
on behavior change, the rdiability of this amount varies based on westher and socia conditions.
The remaning percentage is ganed through change in plumbing fixtures etc., and can be
assumed to be areliable reduction in usage. Gains made can be assumed stable.

COST OF WATER:

Not unlike the quantity of water, the cost varies according to the tactic used to achieve
the conservation god. Cogt of showerhead replacement runs in the $50 per acre-foot range.
Toilet replacement can cost upwards of $700 to $1000 per acre-foot. Landscaping change ranges
from $100 to $300 per acre-foot. Thus the range for conservation is between $50 to $1,000 per
acre-foot of water saved and is limited to a discrest amount achievable in the 5 to 10% of total
usage when in the 160 GPCD range.

ENVIRONMENTAL ISSUES:
None

IMPACT ON OTHER WATER RESOURCES:
No impacts on other water resources are anticipated.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Continued public relations and education will be necessary by the EPWU Consarvation
Department to convey to the public the message of the importance and necessty for the Stage |1
Conservation Program. For some residents accustomed to large areas of turf grass landscaping
that includes grasses as an ided, this may require a period of adjustment. This may dso be true
for developers of office, apartment and warehouse complex landscaping that promote a greening
of the desert.
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IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #71-2

WATER USER NAME
County: El Paso
River Basin: Rio Grande
User Name: City of El Paso

STRATEGY NAME:
Supply Side Conservation

STRATEGY DESCRIPTION:

Waer conserved by improving the agricultura supply system (supply Sde conservation)
may be converted to municipal usage if mutualy agreed to by the El Paso Water Improvement
Didrict #1, Bureau of Reclamation and El Paso Water Utilities. The lining of cands is the
primary action for this drategy. Based on the complexity of inditutiond converson from
agriculturd to municipd use, and the high cost of the projects in-depth cost planning has not
been fully explored. Cod for this activity is therefore undetermined athough specific projects
have been identified. The American Cand Extenson and Lining Project is complete but the
Bureau of Reclamation and the irrigation didrict are dill andyzing the amount of savings that
have been achieved, but the savings are anticipated to be approximately 30,000 acre feet per
irrigation season.  Until they determine the amount of saved water the cost of the water cannot be
cdculaed. This project and others in the future face dgnificant inditutiond, lega and
hydrologic issues.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): The lining project to be completed prior to 2030.
Long Term (from the year 2030 to the year 2050): Maintenance only.

QUANTITY OF WATER:

Approximately 50,000 acre-feet per year could be saved through reduction of losses,
primarily through cand lining and control sructure replacement.  This amount is for maximizing
the efficiency in the cand sysem and does not include surface water eveporaion over the
irrigation season.

RELIABILITY OF WATER:

The amount conserved varies with the yearly dlotment. The amount saved is stable as a
percentage of the yearly dlotment. Qudity of this water is the same qudity as other river water
ddlivered for agricultura use.

COST OF WATER:

Based on the complexity of inditutiona converson from agriculturd to municipa use,
and the high cost of the projects, in-depth cost planning has not been fully explored. Cog for
this activity is therefore undetermined. It is bdieved that the upper range for converson of an
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acre-foot of conserved supply side water is $600 per acre-foot or $30 million per year through
2030.

ENVIRONMENTAL ISSUES:

There would be some environmental impact from disturbance and earthrmoving activities
asociated with cand lining. There is dso a posshility of reducing the water supply of exiging
wetlands created by seepage from the canad and recharge to the dluvid aquifer.

IMPACT ON OTHER WATER RESOURCES:

Groundwater recharge to the Rio Grande aluvium would be reduced. However, due to
the high Totd Dissolved Solids (TDS) content of the ground water within the shdlow aluvium
in most areas of the El Paso Valey, such recharge by fresh water seepage from the cands is
considered to be lost with respect to later recovery and reuse due to blending and reverse-dilution
with the native brackish water.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES.
With the exception of water resources, there are no impacts to any natural resource.

OTHER FACTORS:

When in-depth cost andyss has been completed, and when the inditutiond, legd, and
hydrologicd issues have been resolved, this srategy may have different impacts. If these issues
are not resolved satisfactorily, this strategy may need to be revisited.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL & ECONOMIC IMPACTS:
Other than the cost associated with concrete lining dl of the cands and lateras, there is
no other socid & economic impact.

IMPACT ON WATER RIGHTS, CONTRACTS, & OPTIONSAGREEMENTS:
A converson contract is required for dl water converted out of agriculturd use to
municipa use in the Rio Grande Project.

IMPACT ON NAVIGATION:
None
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STRATEGY #71-3

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: City of El Paso

STRATEGY NAME:
Reclamation

STRATEGY DESCRIPTION:

Reclamation drategies are being and will continue to be implemented. Replacing large-
scale use of potable water with reclamed wastewater for indudrid, commercia, and landscape
watering will continue to provide approximately 10% of the water needed throughout the region.
Reclamed water not put to M&I use is commingled with irrigation flows and reused for
agriculturd  purposes. The high and varidile cost of infrastructure and imprecticdity of
implementation in some Stuations limits the potentia of expanding reclaimed water use.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Currently reuse from exigting trestment plant.
Long Term (from the year 2030 to the year 2050): Expansion of trestment plant needed.

QUANTITY OF WATER:

Approximately 10% of totd municipd use within the area will be reclamed. New
development will expand to maintain this percentage. The edimated quantity of reclamed
water could eventualy amount to over 19,000 acre-feet per year to be used for turf irrigation,
landscaping and process water for industries.

RELIABILITY OF WATER:

Vey reliable source of water with dissolved solids (sulfates, chlorides, etc) a levels
exceeding drinking water standards.  However, source water (Upper Rio Grande and ground
water) is not consdered available during drought- of-record conditions after 2030.

COST OF WATER:

Cogt varies with the particular project. Projects are implemented into existing aress to
piggyback on the exiding infragructure or are developed as sources in new industrid and
landscaping projects.  In dl cases the two infragtructure systems will be developed in tandem.
The capita cost for this strategy is $72,868,103. The annud cost is $8,651,631. The cost per
acre-foot per year is $455. The cost to treat 1,000 gallonsis $1.40.

ENVIRONMENTAL ISSUES:

For over fifteen years El Paso has had a reclamed water system supplying water for
industrid, agricultura, landscape and aguifer recharge uses. No associated hedth issues have
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developed. Of minor concern is the loading of sodium in soil. This issue can be controlled by
proper agronomic gpplication of reclaimed water and landscape maintenance.

IMPACT ON OTHER WATER RESOURCES:
The use of reclaimed water is a net benefit to other regiona water resource users.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
Reclamed water is a usable to the agriculturd sector by subgtantidly expanding the
avallable supply.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
Cogt may make significant increased reclamation difficult.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Reclaimed water can be used to reduce the use of potable waters. The use of this water
source can reduce water rates as reclaimed water is sold at a reduced rate. The economic impact
isapogtive impact to the water user.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #71-4

WATER USER NAME
County: El Paso
River Basin: Rio Grande
User Name: City of El Paso

STRATEGY NAME:
Surface Water Trestment (includes conversion of rights to use water)

STRATEGY DESCRIPTION:

This drategy refers to the diverson and treatment of Rio Grande water from the fully
gppropriated Rio Grande Project (“Project”) and dso the converson of rights to use water from
the Project from agriculture to Municipd use. This drategy involves development of contracts
and agreements that change exising waer use from agriculturd to municipd in the Rio Grande
Project and determining the need for associated trestment plants and conveyance systems. All
impacts for this drategy are associated with the Sudtainable Water Project, which is a mgor
effort by the City of El Paso to switch to a renewable surface water source.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to theyear 2030):  This drategy is currently being negotiated and will
be implemented as soon as possible.

Long Term (from the year 2030 to the year 2050): This strategy will be expanded in the
long term if water supplies are available and negotiations are successful.

QUANTITY OF WATER:
At least 120,000 acre-feet of Rio Grande water converted by 2050.

RELIABILITY OF WATER:

Higoricdly, the long-term rdiability of surface water from the Project has been farly
good, even though the supply is prone to periodic droughts in New Mexico and Colorado.
However, supply from the Upper Rio Grande is consdered to be unavalable during drought-of-
record conditions.

COST OF WATER:

Increesing the City’s surface water trestment capacity depends on the converson of
Project rights to use water from agriculture to municipal use through various mechanisms, such
as the purchase of water right lands and the converson of rights to use water associated with
such lands to municipal use, the leesng of smdl (two acres or less) urbanized land tracts under
exiging contracts, and future execution of forbearance contracts (partid and complete) with
famers. These conversons are based on contractua agreements among El Paso County Water
Improvement Didtrict #1, Bureau of Reclamation and El Paso Water Utilitiess The El Paso-Las
Cruces Regionad Sustainable Water Project has projected costs for construction of surface water
treatment systems, but the cost edtimates for water converson for use in this project have not
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been completed. For purposes of this report the costs are based on assumed congtruction and
rights to use water cods. Because of the complexity of the Environmentd Impact Statement
(E1S) for the El Paso-Las Cruces Regiond Sustainable Water Project only cursory information
was extracted.

The capitd codts for this Strategy are $273,445,428. The annua cost associated with this
drategy is $43,550,220. The cost per acre-foot/year is $362. The cost to treat 1,000 gdlons is
$1.11.

ENVIRONMENTAL ISSUES:

Based on findings from El Paso-Las Cruces Regiona Sustainable Water (SWP) Project
Draft Environmenta Impact Statement (DEIS), there would be some permanent and temporary
adverse impacts on wildlife resources, including birds, mammd, and herptiles (amphibians and
reptiles), as well as some benefits to the environment from the project. These impacts are
discussed more fully in the DEIS for the SWP. The reader is referred to this document if a more
detaled andyss of these impacts is dedred. The record-of-decison for the draft EIS for this
project is pending. However, it is important to recognize that the water supply source for this
srategy (Upper Rio Grande) is consdered to be unavailable during drought-of-record conditions,
as flows would be insufficient for diversonsto occur.

IMPACT ON OTHER WATER RESOURCES:

The amount of water production resulting from the successful implementation of the
SWP would directly reduce the pumping from the Hueco Bolson and MeslllaAquifersby a
corresponding amount, thus sgnificantly extending the life of these two aguifers.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:

Full implementation of the SWP would result in sgnificant and/or substantive adverse
impacts on agriculturd employment, earnings, and income, crop production vaue, and irrigated
harvested cropland under each of the dternatives. For example, in El Paso County there would
be a decrease of 14.8 percent ($5.1 million) in the total crop production value, and a17.7 %
(14,344 acres) decrease in the amount of irrigated harvested cropland. These impacts are
discussed fully in the DEIS for the SWP. The reader isreferred to this document if a detalled
andysis of these impactsis desired.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:

According to the DEIS, the SWP would have no dgnificant adverse impacts on naurd
resources (oil, extractive minerds, energy generation, etc.). This topic is further discussed in the
DEISfor the SWP. The reader isreferred to this document if amore detailed andysisis desired.

OTHER FACTORS:

Under 811.139 of the Water Code and other gpplicable laws, if al of the satutory
conditions are met, El Paso may be able to purchase surface water under specific Texas water
permits.
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This drategy depends on the consummation of an agreement between EPWU,
EPCWID#1, the Bureau of Reclamation, and others. If no agreement is reached, this drategy
may be impossble to fully implement.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

The only ggnificant adverse sociad and economic impacts associated with the SWP are
those on the agricultura community, because of the acreage taken out of production in order to
obtain the right to use water for municipa purposes. There are dso significant postive socid
and economic impacts from the SWP which ae associated with the incressed growth and
economic output made possble by the water supply that it would provide. These postive
economic impacts of securing sufficient water for the region's future needs are discussed in
Section 4.6. of the Regiond Water Plan. As discussed in this Section, the economic impacts of
urban growth greaily outweigh the negative impacts of decreased agricultural production. As
daed in the DEIS, mitigation of the adverse impacts on fam employment will include the
implementation of a job retraning program for the affected individuads. This job retraining
program could be funded from the excess economic benefits gained from the converson of water
from agricultura to municipa use.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:

In 1998, a Converson Contract was signed between EPCWID#1 and the Bureau of
Reclamation outlining the framework and commitment to convert additiond Rio Grande surface
water to M&I uses. This can be accomplished by such methods as conservation, wastewater
reclamation and reuse and municipa purchase of avalable and/or unused water directly from
EPCWID#1L and individud landowners through forbearance and other means.  EPWU,
EPCWID#1 and the Bureau of Reclamation are currently negotiating one or more Implementing
Agreements to cary forward the additiona municipd conversons in a legd and socidly and
financidly responsible manner thet is agreegble to dl parties.

IMPACT ON NAVIGATION:
None
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STRATEGY #71-5

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: City of El Paso

STRATEGY NAME:
Dedination

STRATEGY DESCRIPTION:

Dedindion refers to any activity that reduces the sdinity of a water source to below
1,000-ppm TDS. This includes desdination by physcd means such as reverse osmodss, and
membrane technology. For purposes of this plan it dso refers to blending of higher TDS waters
with lower TDS water to achieve a potable supply below 1,000 TDS. This strategy condders the
desdlination of brackish ground water in the Hueco Bolson aguifer (not currently being
developed in the El Paso County area except by some smdl MUDs) and mixing this water with
fresher water from the Hueco Bolson aquifer.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Development is under way to have at least 5 to 10
million gallons per day (15.3 to 30.7 acre-feet) of production by 2005.

Long Term (from the year 2030 to the year 2050): Increased treatment capacity may be
needed.

QUANTITY OF WATER:

This drategy condders the desdination by treatment of up to 30,000 acre-feet of water by
2030. Of this amount approximately 10,000 acre-feet will be derived from trestment with the
remaining amount being blended from Hueco brackish water sources. Tota use of brackish
resources in 2050 is estimated to be over 50,000 acre-feet per year.

RELIABILITY OF WATER:

The reserve of brackish water is equa or greater to the volume of fresh water Ieft in the
Hueco Bolson. Estimated reserve of brackish water of a quality between 1,000 and 1,500 TDS
in 2050 is projected to be 780,000 acre-feet of water. These estimates need to be verified
through extensve investigations and modding.

COST OF WATER:

The capital cogsfor this strategy are $27,681,705. The annua cost associated with this
strategy is$4,271,128. The cost per acre ft/year is$ 285. The cost to trest 1,000 gallonsis
$0.87. Cost estimate is based on a quantity of 15,000 acre-feet/year.
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ENVIRONMENTAL ISSUES:

The mgor environmental issue related to the use of desdination is the digposd of the
process by-product. Alternatives for disposal of the rgect brine include deep well injection and
the use of evaporation beds. Drying beds require the use of large land areas to accommodate the
daly production of brine. Digposd usng deep wdl injection is not very prevdent and there are
numerous uncertainties relative to the practicad digposd of large volumes by this method.
Prdiminary planning indicates viable disposd options exit that have environmentaly benign
impacts induding disposd in exiging st flat environmerts or in lined pits,

IMPACT ON OTHER WATER RESOURCES:

Mining of brackish water aguifers is required under this grategy. New wdl fied
development programs would be underteken to drill production wels in the aguifer for ether
trestment at desdindtion trestment plants or for blending with other sources of water. This
drategy would prolong the existing fresh water aquifers by reducing the production from these
reservoirs.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
No impact is anticipated.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
No impacts to natura resources are anticipated with well-engineered brine disposal.

OTHER FACTORS:
A method must be found to dispose of the by-product. Cost and environmenta issues
may result in this strategy being difficult to implement.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
None

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-6A

WATER USER NAME
County: El Paso
River Basin: Rio Grande
User Name: City of El Paso

STRATEGY NAME:
Groundweter Transfers— Long Digtance Pipdine from Antelope Valey Ranch.

STRATEGY DESCRIPTION:

Ground water would be transferred to El Paso from property owned by El Paso Water
Utilities (EPWU) near Vdentine, Texas. Cost estimates include a preliminary assessment for
congtruction of a pipeline and blending with local brackish water resources when the imported
water reaches El Paso. Further detailed andlysisis under way using a public/private partnership
between EPWU and the Hunt Corporation, a private sector developer (the Hunt Study). Detailed
information is not yet available. The Hunt Summary Report is due to EPWU in March 2001.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Based on the availability of surface water
conversons this strategy could be implemented within the next ten years.

QUANTITY OF WATER:

Although other aguifer sources may be consgdered in the Hunt study, currently EPWU
needs to preserve the option of importing a minimum of 15,000 acre-feet per year from one or
both of two Far West Texas Aquifers — Ryan Flat (Antelope Valey Ranch) and Bone Springs-
Victorio Pesk (Ddl Valey) — with a possible eventua total peak importation of 50,000 acre-feet
per year from both sources combined. A very prdiminary feesibility andyss based on the latest
data made avallable from the Hunt Study appears to indicate that development of ground water
from the Wild Horse Ranch property may not be feasble h comparison to the other options, due
to a combination of possible need for dedination and the length of pipeline required to import
water from this source. However, Hunt Building Corporation has not completed the economic
andyds of dl the options and will not complete this sudy until November of 2000. If the
completed study shows the importation of water from Wild Horse Ranch as a viable option, it
will be submitted for incluson as an additiond import Srategy a that time.

At Antdope Vdley Ranch, actud pumping levels over time will depend on the results of
modeling and/or andyticd <udies that will be done on the aquifer, and on edablishing an
acceptable level of impact on the aguifer and adjacent properties.  Additional amounts of ground
water may aso be purchased from landowners near the proposed pipeine route, if and when
such ground water is offered for sde. This may enhance the feashility of the Wild Horse Ranch
gtein the future.
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As previoudy outlined, EPWU proposes to export 15,000 acre-fet per year initidly. The
attached charts show the estimated levels of decline a various distances from the well field and
can be used to edimate the offste water level declines. The charts are based on assumed
pumping rates of fifteen thirty, and forty-five thousand acre-feet per year, and indicate, in
EPWU’s opinion, that severe water-level declines will not be a problem. As previoudy dated,
EPWU will continue to collect data and do numericd modding as its well fidds are developed.
EPWU will continue to work with the affected Groundwater Conservation Didricts to define
acceptable impacts and assure that operation of the wdll field remains within these parameters.

RELIABILITY OF WATER:

At the proposed pumping rates the Ryan Rat aquifer should prove to be a reliable supply
for many years with acceptable impacts on the aquifer and adjacent properties. Therefore, this
will be areliable source for EPWU if it provesto be cost effective compared to other options.

COST OF WATER:

The following preiminay cost edimate for this draiegy was deveoped usng the
assumed transport of water from Antelope Valey Ranch to El Paso, and is based on blending 1
pat imported water with gpproximatedy 2 pat Hueco Bolson brackish ground water. The
following table outlines the cost of blending approximatdy 30,000 acre-feet per year of Hueco
Bolson brackish water at an average TDS of 1,300 mg/l with 15000 acre-feet per year of
imported Antelope Valey water a not more than 400 mg/l TDS to result in blended water with
an average TDS of just under 1,000. This estimate must be verified through rigorous feasbility
andyses. The cost will be adjusted after acquiring additional information on the hydrology of
both aquifers, chemicad dability of water mixtures, source reiability, power costs and other
factors. Assumptions drive the estimate and minor adjustments to source water TDS can change
the cost subgtantidly.

The capitd cods for this strategy are $356,138,169. The annud cost associated with this
srategy is $35,197,006. The cost per acre ftlyear is $782. The cost to treat 1,000 galons is
$2.40. Cost estimate is based on a quantity of 45,000 acre-feet/year.

ENVIRONMENTAL ISSUES:
Congdered to be minimdl.

IMPACT ON OTHER WATER RESOURCES:
No other aquifers or surface water resources are expected to be affected by pumpage at
Antelope Vdley Ranch.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:

Congdered being minima dthough minor mitigation may be required for aress with very
shdlow livestock wells. Areas adjacent to each proposed wel fidld may experience a minor
amount of water level decline in the aguifer being pumped.

EPWU, through the Hunt Study, will have access to numericd modeing of the Ryan
Flats aguifer on a pardld schedule with the planning and design of the proposed pipdine. The
Texas Water Development Board may wish to pursue an accderated modeling effort of the Far
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West Texas Aquiferss.  EPWU/Hunt Study data will be used to support any such efforts.  The
results of modding efforts will be used as a todl to identify the likdy effects over time of various
pumping scenarios, and subsequently to asss EPWU and the Groundwater Conservation
Didricts in reaching agreement concerning acceptable pumping rates, ther associated impact
levels, and any necessary mitigation. Water level declines may be low enough that mitigetion
measures will be unnecessary.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
Not considered having the potentia to impact on other natura resources.

OTHER FACTORS:

Additional hydrologicd studies of the aguifers, that are the subject of this strategy,
including modeling where gppropriate, are necessary to assess the impact of this strategy. If
independent hydrology does not verify the impacts and assumptions of this strategy, it should be
reconsdered. Development of a plan to mitigate excessive depletion of the aquifer is necessary
prior to the full implementation of this srategy. Additiondly, this sStrategy is dependent on more
thorough cost andyss. The drilling of new public-supply wells must be in compliance with
State regulations and the Rules and Regulations of the Jeff Davis County and Presidio County
Groundwater Conservation Didricts.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Minor loca water-level declines may occur which may affect the water levels in wells on
surrounding properties. Effects of any water leve declines will be limited and can be mitigated
under agreements between affected parties. The pipeline might be able to provide water to smdl
communities dong the pipeine route, which would be a direct benefit to those communities,

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-6B

WATER USER NAME
County: El Paso
River Basin: Rio Grande
User Name: City of El Paso

STRATEGY NAME:
Ground water Trandfer viaLong Distance Pipeline from Dell Vdley

STRATEGY DESCRIPTION:

Ground water would be pumped and trested to a low tota dissolved solids (TDS) leve
and trandered to El Paso from the Ddl Vdley aea via a pipdine  Treatment would be
peformed near Ddl City usng desdinization water trestment technologies  Hunt Building
Corporation is currently assessng the feaghility of this option. EPWU has entered into a
public/private partnership with Hunt Building Corporation to evaduate the trandfer of water from
vaious sources, including Ddl Valey. Hunt Building Corporation has agreed to conduct a
feaghility anadyss to provide the PSB with capitd and operating costs as well as codts to ddiver
the water to El Paso. The agreement dso addresses environmentd, regulatory, and lega issues
related to the use and trandfer of Del Valey water. The results of the Hunt Building Corporation
evauation are due to the EPWU in March 2001.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Based on the availability of surface water
conversons this srategy could be implemented within the next ten years.

QUANTITY OF WATER:

Although other aguifer sources may be consdered in the Hunt study, currently EPWU
needs to preserve the option of importing a minimum of 15,000 acre-feet per year from one or
both of two Far West Texas Aquifers — Ryan Hat (Antelope Valey Ranch) and Bone Springs-
Victorio Pesk (Ddl Vadley) — with a posshble eventud tota peak importation of 50,000 acre-feet
per year from both sources combined. A very prdiminary feashility andyss based on the laest
data made avalable from the Hunt Study appears to indicate that Wild Horse Ranch property
may not be feasble in comparison to the other options, due to a combination of possible need for
dedination and the length of pipeline required to import water from this source.  However, Hunt
Building Corporation has not completed the economic andyss of al the options and will not
complete this study until November of 2000. If the completed study shows the importation of
water form Wild Horse Ranch as a viable option, it will be submitted for incuson as an
additiona import srategy & that time.

Based on the ongoing studies of the Dl Valey water resources, up to 50,000 acre-feet
of totd annud water production is likey avaldble from the Del Vdley aquifer sygem. The
Ddl Vvdley aguifer system is comprised of a fractured limestone karst aguifer that is primarily
recharged from precipitation and surface water in the Sacramento Mountains in southern New
Mexico. Prior to agriculturd development, ground water from the Ddl Vdley aguifer sysem
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evaporated in the sdt basns east of Ddl City. Agriculturd development that has been ongoing
gnce the 1950s, has essentidly “captured” the ground water that had previoudy discharged into
the sdt basin.

Because there is limited dorage potentid in the Ddl Vadley aguifer system, totd
maximum ground-water production needs to be equivdent with recharge in order to maintan a
badance. If totad ground-water production exceeds the available recharge, water will be drawn
from aquifer storage and water-level declines will occur. This rdaionship between tota ground-
water production was observed in the late 1970s when agriculturd water use and associated
water-level declines reeched a maximum. Current edtimates of available water quantity for the
Ddl Vdley aguifer sysem range from gpproximately 45,000 to 60,000 acre-feet per year as a
sudtainable yidld. Because the source of recharge is precipitaion and surface water, the
occurrence of any long-term drought conditions in the Sacramento Mountains could potentidly
affect the sudanable yidd. EPWU will continue to work with the Hudspeth County
Underground Water Conservation Didtrict to define acceptable impacts and assure that operation
of the wdl fidd remains within these parameters.

RELIABILITY OF WATER:

If totd ground-water production from the Ddl Vdley aguifer sysem is bdanced with
avallable recharge, the water source will be sustainable within and beyond the 50 year planning
horizon.  Extended drought conditions in the recharge aress would likely impact the water
available for water production. Water qudity of the Ddl Vdley aguifer sysem is cdassfied as
“dightly sding’ and does not meet potable water qudity standards without treatment. TDS
concentrations range from 1,000 to 6500 mgl and sulfae concentrations range from
goproximately 650 to 2500 mg/l. Wae qudity should reman consgent over time if
sudainable yidd water production is maintained. If water levels decline as a result of excessve
water production, it is anticipated that the water qudity will degrade over time.

COST OF WATER:

Costs are currently being prepared for this water development option. As part of the
agreement with EPWU, Hunt Building Corporation has agreed to conduct a feeshility andyss
providing the PSB with capita and operating costs as well as cods to deiver the water to El
Paso. The agreement aso addresses environmental, regulatory, and legd issues related to the
use and trandfer of Dell Vadley water. The results of the Hunt evauation are due to the EPWU in
November 2000. Cost estimates will be prepared as data becomes available and the Far West
Texas Region planning document can be adjusted accordingly. An initid assessment indicates
that transport costs will be lower than those for transport from Antelope Valey Ranch due to the
shorter (100 vs 150 miles) pipeline required. Pumping costs from the formation would aso be
less. These savings would be offset by the cost of desdination and the brine disposa system. It
isimpossible to quantify these cost tradeoffs at thistime.

The capita cogts for this strategy are $356,138,169. The annua cost associated with this
strategy is $35,197,006. The cost per acre ft/year is $782. The cost to treat 1,000 gdlons is
$2.40. Cost estimate is based on a quantity of 45,000 acre-feet/year.
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ENVIRONMENTAL ISSUES:

Environmental issues are anticipated to be limited to disposd of brine water from the
proposed water trestment facility. The proposed water treatment for desdinization of Del
Vadley groundwater is membrane treetment. The use of membrane treatment will require brine
disposd to the adjacent sdt basn. Prdiminary discussons with regulatory agencies indicated
that this is a feadble digposa dterndtive.  However, further regulatory permitting discussions
and permit applications will need to be submitted to undersand tha viability of this disposa
option.

Based on initid assessments, desdination of ground water should not disturb the naturd
st baance of the sysem. Although there will be brine discharged onto the st flats resulting
from desdination, the totd sdt load on the aquifer and sdt flats will remain unchanged. The
water extracted for municipa use would have been used in agriculture with a portion returned to
the aguifer. This returned water (excess over evapotranspiration) carries sdt back to the aquifer.
As long as totd consumptive use is less than totd recharge, some st water is eventualy
discharged into the st flats and evaporated. Therefore, the total salt load remains the same and
no significant environmental effects are expected.

Discharge of brine directly to the sdt flats may actudly extend the life of the aquifer (if
any agriculturd overdrafts are occurring) by reducing st inputs back to the aquifer in the excess
irrigation water, and carrying the sats directly to the sdt flats.

IMPACT ON OTHER WATER RESOURCES:

Due to the limited aguifer dorage in the Ddl Valey ground-water system, water
development will be limited to a water quantity that does not sgnificantly exceed the avalable
recharge. In this case, the aguifer can be managed as a sustainable resource and long-term water
levd declines are not predicted. Agricultura production has resulted in withdrawa of water
from the Ddl Vdley aguifer sysem for agpproximaedy 50 years a a rate that is roughly
equivdent to the avalable recharge. If the totd ground-water production for exportation and
agricultural production is maintained a a rate that is equivdent to the available recharge for the
gystem, then effects to other water resources should remain congstent with existing conditions.
Locdized effects of ground-water pumping may be observed if the withdrawd locations are
sgnificantly different from current agricultura pumping locetions.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:

Net agricultura water production (ground-water pumping minus irrigation return flow) is
goproximately equd to the sugtaindble yield of the Ddl Vdley ground-water system. In order to
mantan the long-term sudtanability of the ground-water system, water exportation will need to
be balanced with a commensurate reduction in net agricultura production.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:

Agriculturd ground-water production has been ongoing in the Dl Vadley aea since the
1950's. This ground-water production has “ceptured” the ground water that had previoudy
discharged to the sdt basn east of Del City prior to agriculturd development. Therefore, it is
unlikely that ground-water exportation will result in any threat to natural resources that has not
been previoudy observed due to past agriculturd activity.
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OTHER FACTORS.

Additiona hydrological dudies of the aguifers, that are the subject of this Srategy,
including modding where gppropriate, are necessary to assess the impact of this drategy. |If
independent hydrology does not verify the impacts and assumptions of this drategy, it should be
reconsdered. Development of a plan to mitigate excessve depletion of the aquifer is necessary
prior to the full implementation of this drategy. Additiondly, this drategy is dependent on more
thorough cost andyss. The drlling of new public-supply wels must be in compliance with
State regulations and the Rules and Regulations of the Hudspeth County Underground Water
Conservetion Didtrict.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Loca water-level declines are not expected to occur a surrounding properties if totd
groundwater production is within the sustainable yidd of the Del Vdley aguifer sysem. Impacts
of water exportation may be limited and/or mitigated under agreements between affected parties.
Potentia economic effects are currently being evduated by Hunt Building Corporation and will
be addressed in their November 2000 submittal.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:

Potentia effects of water exportation on water rights, contracts and option agreements are
being evauated by Hunt Building Corporation. Results of the evduaion will be incduded in
their November 2000 submittal.

IMPACT ON NAVIGATION:
None
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STRATEGY #71-7

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: City of El Paso

STRATEGY NAME:
Growth Management

STRATEGY DESCRIPTION:

Any growth management drategy must be consgent with the City of El Paso's
annexation policy, comprenensve plan for land development, zoning ordinance, landscape
ordinance and conservation ordinance as well as City and Chamber of Commerce plans for
economic development of the community and EPWU’'s rules and regulaions and long-term
water management plan.  These rules provide both tools for and condraints to growth
management. As growth management tools the ordinances and policies will be used to promote
organized deveopment of undeveloped lands in “infill” aess and dlow only low waer use
indudrial  development. Any indudries requiring Sgnificant process water will be required to
locate in areas where reclaimed wastewater is available, and/or required to recycle process water.
Potable water demand limits are dready in place for industria users. Parks and other open
goaces will dso be required to use reclamed wastewater or low water use landscaping where
possible.

The same ordinances and policies have the goad of promoting economic growth and
qudity of life in the City of El Paso. It is not reasonable to expect land use regulations so severe
that they force El Paso citizens to move to other cities. Due to the large surplus of births over
degths, growth will continue to occur even without any net in-migration.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to year 2030): Continued implementation.
Long Term (from year 2030 to year 2050): Continued implementation.

QUANTITY OF WATER:

Actud quantitieswill be consstent with EPWU’ s Water Management Plan as delinested
in this Regiond Plan. Quantities may vary according to the degree to which controlled growth
occurs and the degree to which conservation rules and expansion of water reuse may mitigate
growth related demand.

RELIABILITY OF WATER:

A growth control strategy helpsto conserve existing supplies by reducing total demand.
Reducing the demand will extend the life and reliability of the water supply sources.

5-80



Far West Texas
Regiona Water Plan

COST OF WATER:

Codt to revise and implement new growth control regulations and strategies will be borne
by the El Paso Water Utilitiesin conjunction with the City of El Paso and the communities being
served. The actua cost per acre-foot of water saved is dmost impossible to quantify

ENVIRONMENTAL ISSUES:
Minima impacts are anticipated.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
Any growth related demand reductions achieved would reduce the necessity of acquiring
rights to use additiona agriculturd water.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
Minima impacts are anticipated.

OTHER FACTORS:
Politica redity will make this srategy difficult to implement.

INTERBASIN TRANSFERS:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Some impacts on the public’s perceived qudlity of life and individua freedom may occur.
Economic and lifestyle choices may be limited by forcing “infill” development, conservation and
controls on types of industry.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
The volume of new supply required from converson of rights to use water may be
influenced by growth control policies.

IMPACT ON NAVIGATION:
None
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STRATEGY #71-10

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Town of Anthony

STRTEGY NAME:
Additiona wellsin exising well field

STRATEGY DESCRIPTION:

The addition of one new public-supply wel will increase totd withdrawds from the
Anthony wdl fidd to meet future demands. Withdrawas would be from the Meslla Bolson
aquifer.

TIME INTENDED TO IMPLEMENT:
Short Term: An additiona well is needed by 2020.
Long Term: Only maintenance needed.

QUANTITY OF WATER:
Exiging wdls can produce 3549 acre-ft per year. Sufficient ground water will be
produced to meet the 1,255 acre-ft per year long-term demand.

RELIABILITY OF WATER:

The rdidbility of waer supply from the Meslla Bolson becomes doubtful with the
increased reliance on this source by many of the communities on the west sde of El Paso and in
southern New Mexico.  Rdiability of shdlow dluvid aquifer source is doubtful during a
prolonged drought where recharge from the Rio Grande is non exigtent.

COST OF WATER:

The cepitd cods for this dtrategy are $600,000. The annual cost associated with this
srategy is $1,095,615. The cost per-acre foot/year is $873. The cost to treat 1,000 galons is
$2.68.

ENVIRONMENTAL ISSUES:
No environmenta impact is anticipated.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None
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IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
This drategy will be vigble only as long as usable qudity water from the Meslla Bolson
aquifer isavallable.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
Locd Hf-supplied water may not be adequate in the future due to both quantity and
quality problems. Lack of water may limit growth and development of the community.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #71-12

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Community of Canutillo

STRATEGY NAME:
Purchase water from City of El Paso

STRATEGY DESCRIPTION:
Desred quantity of trested water derived from the Upper Rio Grande and the Meslla
Bolson aquifer would be purchased and ddivered to the Community of Canutillo.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): The purchase and delivery of water would continue
indefinitely.

Long Term (from the year 2030 to the year 2050): Ddivery of water would continue
indefinitely.

QUANTITY OF WATER:
Up to 441 acre-feet would be purchased annualy through 2030. Additional 73 acre-feet
(for atotal of 514 acre-feet) would be purchased annualy through 2050.

RELIABILITY OF WATER:

Rio Grande water is unavailable during drought-of-record conditions and the rdigbility of
ground water from the Meslla Bolson becomes doubtful during drought-of-record conditions
goproximately after the year 2020. The successful implementation of City of El Paso drategies
will enhance the reiability of avalable supply. Purchase of waer from the City of El Paso must
be agpproved by EPWU and must comply with al of the policies, provisons and guidelines of El
Paso's Annexation Policy, Comprehensve Plan, and Drought Contingency Plan, as wel as
EPWU'’ s Rules and Regulations and Growth Management Plan.

COST OF WATER:
The capitd cods for this strategy are $0. The annud cost associated with this Strategy is
$620,400. The cost per acre-foot/year is $1,207. The cost to treat 1,000 gallonsis $3.70.

ENVIRONMENTAL ISSUES:

Based on findings from El Paso-Las Cruces Regiond Sustainable Water (SWP) Project
Draft Environmental Impact Statement (DEIS), there would be some permanent and temporary
adverse impacts on wildlife resources, including birds, mammal, and herptiles (amphibians and
reptiles), as wel as some bendfits to the environment from the project. These impacts are
discussed more fully in the DEIS for the SWP. The reader is referred to this document if a more
detailed andysis of these impacts is desired. The record-of-decison for the draft EIS for this
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project is pending. However, it is important to recognize that the water supply source for this
drategy (Upper Rio Grande) is conddered to be unavalable during drought-of-record conditions
as flows would be insufficient for diversonsto occur.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

El Paso Wae Utilities has been saving portions of Canutillo through individual
resdentil and commercid meters.  Expanson of sarvice is currently under way through an
EDAP program. It is likdy the additiond service will continue in the future with possble
annexdion of the Community of Canutillo. Unless the implementation of El Paso’'s drategies is
successtul, this strategy will not be vigble.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Locd Hf-supplied water may not be adequate in the future due to both quantity and
quaity problems. The community’s future livelihood may rey on the &bility to purchase weter
supplies.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-13

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Town of Clint

STRATEGY NAME:
Purchase water from City of El Paso

STRATEGY DESCRIPTION:
Desred quantity of trested water derived from the Upper Rio Grande and the Meslla
Bolson aguifer would be purchased and ddlivered to the Town of Clint.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): The purchase and delivery of water would continue
indefinitely.

Long Term (from the year 2030 to the year 2050): Ddivery of water would continue
indefinitely.

QUANTITY OF WATER:
Up to 492 acre-feet would be purchased annudly through 2030. Additional 116 acre-feet
(for atotal of 608 acre-feet) would be purchased annualy through 2050.

RELIABILITY OF WATER:

Rio Grande water is unavailable during drought-of-record conditions and the rdiability of
fresh ground waer from the Hueco Bolson becomes doubtful during drought-of-record
conditions approximatdy after the year 2020. The successful implementation of City of El Paso
drategies will enhance the rdiability of avalable supply. Purchase of water from the City of El
Paso must be gpproved by EPWU and must comply with dl of the policies, provisons and
guidelines of El Paso's Annexaion Policy, Comprehensive Plan, and Drought Contingency Plan,
aswell as EPWU’ s Rules and Regulations and Growth Management Plan.

COST OF WATER:
The capitd cods for this strategy are $0. The annud cost associated with this Strategy is
$773,000. The cost per acre-foot/year is$1,271. The cost to treat 1,000 gallonsis $3.90.

ENVIRONMENTAL ISSUES:

Based on findings from El Paso-Las Cruces Regional Sustainable Water (SWP) Project
Draft Environmental Impact Statement (DEIS), there would be some permanent and temporary
adverse impacts on wildlife resources, incuding birds, mamma, and herptiles (amphibians and
reptiles), as wdl as some benefits to the environment from the project. These impacts are
discussed more fully in the DEIS for the SWP. The reader is referred to this document if a more
detalled andyss of these impacts is desired. The record-of-decison for the draft EIS for this
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project is pending. However, it is important to recognize that the water supply source for this
drategy (Upper Rio Grande) is conddered to be unavailable during drought-of-record conditions,
as flowswould be insufficient for diversonsto occur.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

Some aess of Clint tha are experiencing development expanson will be served by the
Lower Valey Water Didrict (“LVWD”) which purchases its water from EPWU. Further water
expanson will require approva of EPWU as the Regiond Water Provider and transfer of water
rights to EPWU in exchange for additiond water service. Unless the implementation of El Paso's
drategiesis successful, this strategy will not be vigble,

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Locd sdf-supplied water may not be adequate in the future due to both quantity and
qudity problems. The community’s future livdihood may rely on the ability to purchase weater
supplies.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
May require Third-Party Contract amendments.

IMPACT ON NAVIGATION:
None
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STRATEGY #71-14

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Community of Fabens

STRATEGY NAME:
Purchase water from City of El Paso

STRATEGY DESCRIPTION:
Desred quantity of trested water derived from the Upper Rio Grande and the Meslla
Bolson aquifer would be purchased and ddlivered to the Community of Fabens.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): The purchase and ddivery of water would cortinue
indefinitely.

Long Term (from the year 2030 to the year 2050): Ddivery of water would continue
indefinitely.

QUANTITY OF WATER:
Up to 1,137 acre-feet would be purchased annudly through 2030. Additional 212 acre-
feet (for atota of 1,349 acre-feet) would be purchased annually through 2050.

RELIABILITY OF WATER:

Rio Grande water is unavailable during drought-of-record conditions and the rdigbility of
fresh ground waer from the Hueco Bolson becomes doubtful during drought-of-record
conditions approximatdy after the year 2020. The successful implementation of City of El Paso
drategies will enhance the reiability of avalable supply. Purchase of water from the City of El
Paso must be gpproved by EPWU and must comply with al of the policies, provisons and
guidelines of El Paso's Annexaion Policy, Comprehensive Plan, and Drought Contingency Plan,
aswell as EPWU’ s Rules and Regulations and Growth Management Plan.

COST OF WATER:
The capitd codts for this strategy are $0. The annua cost associated with this strategy is
$1,714,000. The cost per acre-foot/year is $1,271. The cost to treat 1,000 gallonsis $3.90.

ENVIRONMENTAL ISSUES:

Based on findings from El Paso-Las Cruces Regional Sustainable Water (SWP) Project
Draft Environmentd Impact Statement (DEIS), there would be some permanent and temporary
adverse impacts on wildlife resources, including birds, mammal, and herptiles (amphibians and
reptiles), as wdl as some benefits to the environment from the project. These impacts are
discussed more fully in the DEIS for the SWP. The reaeder is referred to this document if a more
detailed andysis of these impacts is desired. The record-of-decison for the draft EIS for this
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project is pending. However, it is important to recognize that the water supply source for this
drategy (Upper Rio Grande) is conddered to be unavailable during drought-of-record conditions,
as flows would be insufficient for diversonsto occur.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

Fabens has previoudy requested purchase of water from EPWU. It is not economicaly
feasible currently to provide direct servicee Fabens lies south of the LVWD and any future
service will probably be through the LVWD that purchases its water from EPWU. Unless the
implementation of El Paso’'s drategiesis successful, this strategy will not be viable.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Locd <Hf-supplied water may not be adequate in the future due to both quantity and
quaity problems. The community’s future livdihood may rely on the ability to purchase water
supplies.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
Service of water to Fabens ather directly or through the LVWD will require Third-Party
Contract Agreements or Amendments.

IMPACT ON NAVIGATION:
None
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STRATEGY #71-15

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Community of Fabens

STRATEGY NAME:
Desdination / Ground Water Treatment

STRATEGY DESCRIPTION:
This drategy will involve the trestment of the exiging wdl production to remove iron
and manganese and to lower the TDS in some wellsto below 1,000 mg/l.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Immediate implementation is desirable.
Long Term (from the year 2030 to the year 2050): Only maintenance needed.

QUANTITY OF WATER:

The proposed water treatment process will sdvage the existing well production capecity
of 5484 acre-ft per year to obtain 1,349 acre-feet per year that meets acceptable quaity
standards.

RELIABILITY OF WATER:

Sufficent reserves of amilar qudity waer with tendencies to brackish and containing
higher than normd leves of iron and manganese exig in the fringes of the Hueco Bolson over
which Fabens lies. However treatment of this water is required to make it meet potable water
standards.

COST OF WATER:

The capitd cods for this dsrategy are $5,456,250. The annud cost associated with this
srategy is $975,349. The cost per acre-foot/year is $723. The cost to treat 1,000 galons is
$2.22.

ENVIRONMENTAL ISSUES:

The mgor environmentd issue related to the use of desdindion is the disposa of the
process by-product. Alternatives for digposa of the rgect brine include deep wdl injection and
the use of evaporation beds. Drying beds require the use of large land areas to accommodate the
dally production of brine. Disposd usng deep wdl injection is not very prevaent and there are
numerous uncertainties relaive to the practicd disposal of large volumes by this method.
Prdiminary planning indicates vidble digposa options exig tha have environmentdly benign
impacts induding disposd in existing st flat environments or in lined pits.
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IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
Mining of brackish water aquifersisrequired under this strategy. There is no impact to
other water resources in the area.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
A method must be found to dispose of the by-product. Cogt and environmenta issues
may result in this strategy being difficult to implement.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Treatments of ground weater will result in higher weater rates for the users.  However,
exiging water supply sources are becoming undependable, and the inability to implement new
water-supply drategies will have a severe negative socid and economic impact on citizens and
businesses of the Community of Fabens.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-16

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Fort Bliss

STRATEGY NAME:
Purchase water from City of El Paso

STRATEGY DESCRIPTION:

Desred quantity of trested water derived from the Upper Rio Grande and the Hueco
Bolson aquifer would be purchased and delivered to the Fort Bliss Military Ingdlation. By 2030
under drought-of-record conditions, self-supplied ground water would be unavalable or
ggnificantly limited. Fort Bliss would thus be dependent on water purchased from the City of El
Paso.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): The purchase and delivery of water would continue
indefinitely.

Long Term (from the year 2030 to the year 2050): Ddivery of water would continue
indefinitely.

QUANTITY OF WATER:
Approximately 5,700 acre-feet per year will be needed by the year 2030.

RELIABILITY OF WATER:

Rio Grande water is unavalable during drought-of-record conditions and the reliability of
fresh ground water from the Hueco Bolson becomes doubtful during drought-of-record
conditions approximately after the year 2020. The successful implementation of City of El Paso
drategies will enhance the rdiability of avalable supply. Purchase of water from the City of E
Paso must be gpproved by EPWU and must comply with al of the policies, provisons and
guidelines of El Paso's Annexaion Policy, Comprehensive Plan, and Drought Contingency Plan,
aswdl as EPWU’s Rules and Regulations and Growth Management Plan.

COST OF WATER:
The capita codts for this drategy are $0. The annud cost associated with this Strategy is
$7,245,712. The cost per acre-foot/year is $1,270. The cost to treat 1,000 gallonsis $3.90.

ENVIRONMENTAL ISSUES:

Based on findings from El Paso-Las Cruces Regiona Sustainable Water (SWP) Project
Draft Environmenta Impact Statement (DEIS), there would be some permanent and temporary
adverse impacts on wildlife resources, including birds, mammal, and herptiles (amphibians and
reptiles), as wel as some benefits to the environment from the project. These impacts are
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discussed more fully in the DEIS for the SWP. The reader is referred to this document if a more
detaled andyss of these impacts is dedred. The record-of-decison for the draft EIS for this
project is pending. However, it is important to recognize that the water supply source for this
drategy (Upper Rio Grande) is conddered to be unavailable during drought-of-record conditions,
as flows would be insufficient for diversonsto occur.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
Impacts are the same as those for the City of El Paso strategies.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
Impacts are the same as those for the City of El Paso dtrategies.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
Impacts are the same as those for the City of El Paso dtrategies.

OTHER FACTORS:
Unless the implementation of El Paso's draegies is successful, this drategy will not be
viadle.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Locd <Hf-supplied water may not be adequate in the future due to both quantity and
qudity problems. The Base's future water-supply needs rely on the ability to purchase water
supplies.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
Will require amendment of current contract for water purchase.

IMPACT ON NAVIGATION:
None
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STRATEGY #71-17

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Fort Bliss

STRATEGY NAME:
Expanded use of exiding wells

STRATEGY DESCRIPTION:

Withdrawads from existing wells operated by the Ingdlation will be increased to partidly
meet future demands. However, by 2030 under drought-of-record conditions, sdlf-supplied
ground water would be unavailable or dgnificantly limited. Fort Bliss would thus be dependent
on water purchased from the City of El Paso (drategy 71-16).

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Exiging wels will be pumped for an extended
period of time.

Long Term (from the year 2030 to the year 2050): Water from this supply source would
no longer exist under the drought scenario.

QUANTITY OF WATER:
Exiging wells currently produce approximately 500 acre-feet per year.  Additiond
pumping may generate gpproximately another 200 acre-feet per year.

RELIABILITY OF WATER:

Rio Grande water is unavalable during drought-of-record conditions and the reliability of
fresh ground water from the Hueco Bolson becomes doubtful during drought-of-record
conditions approximately after the year 2020. The successful implementation of City of El Paso
grategies will enhance the rdiability of available supply.

COST OF WATER:

The capital codts for this drategy are $600,000. The annual cost associated with this
srategy is $198,146. The cost per acre-foot/year is $991. The cost to treat 1,000 galons is
$3.04.

ENVIRONMENTAL ISSUES:
None

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:

The eventuad depletion of the Hueco Bolson aguifer under the drought scenario will
increase dependency on river water ddivered through EPWU.
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IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
Thisisashort-term grategy that will not be viable long-term.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Locd <Hf-supplied water may not be adequate in the future due to both quantity and
quaity problems. The Ingdlation’s future water-supply needs rdy on the ability to purchase
water supplies.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #71-44

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Fort Bliss

STRATEGY NAME:
Desdination

STRATEGY DESCRIPTION:

This drategy will involve the tretment of groundwaer to reduce the sdinity beow
1,000-ppm TDS. Desdination processes to be conddered include reverse osmoss,
eectrodidyss and membrane technology. This drategy consders the desdination of brackish
groundwater and includes the congtruction of the infrastructure for trestment and distribution of
the supply. It dso condders the blending of trested groundwater with potable groundwater. A
Mgor Congruction Activity (MCA) Funds request was submitted 11/3/00 for FYQ2
Congressond funding by Fort Bliss in the amount of $18M to its Headquarters for review and
gpprova. Approved projects move forward for Congressiona approva.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): To be implemented during this period.
Long Term (from the year 2030 to the year 2050): Continued

QUANTITY OF WATER:
This drategy considers the desdination of up to 6,000 acre-feet per year to meet future
demands.

RELIABILITY OF WATER:

The avallability of brackish water is grester than the volume of fresh water Ieft in the
Hueco Bolson. Estimated reserves of brackish water ranging in quality between 1,000 to 1,500
ppm TDS throughout El Paso County is estimated to be 780,000 acre-feet. The amount of
brackish water avalable under military lands needs to be veified through extensve
investigations and modeling.

COST OF WATER:

The capitd cods for this strategy are $17,355,000. The annud cost associated with this
drategy is $900,285. The cost per acre-foot/year is $150. The cost to treat 1,000 gdlons is
$0.46.

ENVIRONMENTAL ISSUES:

The mgor environmental issue related to the use of desdination is the digposd of the
process by-product. Alternatives for digposd of the rgect brine include transport to well
injection points (600 foot depth) at high TDS aquifer on military lands and use of evgporation
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ponds on military lands. Should disposd usng deep wel injection become necessary, this
drategy may be difficult, as it is not a proven technology in Texas ~ There are numerous
uncertainties relative to the practicd digposd of large volumes of brine by this method and its
impact on the geologicd and geophysica attributes of the underground formations. All federd
projects require National Environmental Policy Act (NEPA) andysis.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:

Mining of brackish water aguifers is required under this dtrategy. New wdl fidd
development programs would be undertaken to drill production wdls in the aquifer for ether
treetment at desdinaion trestment plants or for blending with other sources of water. This
drategy would prolong the existing fresh water aguifers by reducing the production from these
fresh water reserves.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
No impact is anticipated.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
No impact is anticipated with a properly engineered brine disposal system.

OTHER FACTORS:

The cogt effectiveness of the brine digposa system sdected will impact the overdl cost
effectiveness of this drategy. Drying beds require the use of large land areas to accommodate
the daly production of brine. Location of these beds in the military maneuver areas may conflict
with planned training.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
None

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-45

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Fort Bliss

STRATEGY NAME:
Wastewater reclamation

STRATEGY DESCRIPTION:

Presently, Fort Bliss does not own or operate a wastewater treatment plant. Wastewater
flow generated by Fort Bliss is conveyed via pipdine to the Haskdl R. Street Wastewater
Treatment Plant. “Recdaming water” will require Fort Bliss to build its own wastewater
trestment plant. Privatization of wastewater utility services is mandated by the Department of
Defense. A proposd for privatization of Fort Bliss wastewater services has been issued and
responses from the private sector are due January 17, 2001. Construction of a wastewater and
reclamation plant is expected to be incorporated into responses. The plant(s) will be contractor
owned and contractor operated. The cost of infrastructure and implementation of the plant(s)
will be developed.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): To be implemented during this period.
Long Term (from the year 2030 to the year 2050):

QUANTITY OF WATER:

In 1992, the El Paso Water Utilities published the Feasbility Report On Wastewater
Reuse Opportunities. This report identifies Fort Bliss irrigation demand to be 320 acre-feet/year
for the Parade Grounds, 400 acre-feet/year for the Underwood Golf Course and 60 acre-feet/year
for the cemetery. This tota reclamed water demand amounts to gpproximately 14% of the tota
potable water demand needed for Fort Bliss by the year 2030. Fort Bliss Energy and Utility
Office is currently estimating 955 acre-feet/year for the Parade Grounds, 750 acre-feet/year for
the Underwood Golf Course and 120 acre-feet/year for the cemetery. In addition, Kelly Park and
Biggs Park combined estimated irrigation water demand is 60 acre-feet/year.  Approximately
800 acre-feet/year is expected to be generated from this strategy.

RELIABILITY OF WATER:
Vey rdiable source of water with dissolved solids (sulfates, chlorides, etc) a levels
exceeding drinking water standards.
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COST OF WATER:

The capitd costs for this dtrategy are $6,021,000. The annua cost associated with this
strategy is $500,494. The cost per acre-foot/year is $626. The cost to treat 1,000 galons is
$1.92. Estimated cost is based on a quantity of 800 acre-feet/year.

ENVIRONMENTAL ISSUES:

For over fifteen years El Paso has had a reclamed water system supplying water for
indudtrid, turf irrigation, landscape and aquifer recharge uses. No associated hedth issues have
developed. Of minor concern is the loading of sodium in soil.  This issue can be controlled by
proper agronomic application of reclaimed water and landscape mai ntenance.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
The use of reclamed water is a net benefit to other regional water resource users.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
Reclamed waer is usdble to the agriculturd sector by subgsantidly expanding the
available supply.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS.
Cost may make reclamation difficult because of other competing military projects a a
time of scarce funding.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
Reclamed water can be used to reduce the use of potable waters and potentidly reduce
water rates.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-46

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Fort Bliss

STRATEGY NAME:
Purchase of City of El Paso reclamation water

STRATEGY DESCRIPTION:

The El Paso Water Utilities is in the process of implementing a Reclamation System to
serve the centrd area of the City of El Paso. This sysem, presently in its design stage, will not
accommodate the reclaimed water demands of Fort Bliss. Upgrades to the Haskel R. Stregt
Wadtewater Treatment Plant and new pipeline infrastructure are anticipated to produce and
convey reclaimed water to Fort Bliss.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): To be implemented during this period.
Long Term (from the year 2030 to the year 2050): Continued

QUANTITY OF WATER:

In 1992, the El Paso Water Utilities published the Fesshility Report On Wastewater
Reuse Opportunities. This report identifies Fort Bliss irrigation water demand to be 320 acre-
feet/year for the Parade Grounds, 400 acre-feet/year for the Underwood Golf Course and 60
acre-feet/year for the cemetery. Fort Bliss Energy and Utility Office is currently estimating 955
acre-feet/year for the Parade Grounds, 750 acre-feet/year for the Underwood Golf Course and
120 acre-feet/year for the cemetery. In addition, Kdly Park and Biggs Park combined estimated
irrigation water demand is 60 acre-feet/year. This total reclamed water demand amounts to
goproximately 35% of the tota potable water demand needed for Fort Bliss by the year 2030.
This strategy is expected to provide 780 acre-feet per year.

RELIABILITY OF WATER:
Vey reiable source of water with dissolved solids (sulfates, chlorides, etc) at levels
exceeding drinking water standards.

COST OF WATER:

The capitd costs for this drategy are $2,838,000. The annuad cost associated with this
strategy is $390,741. The cost per acre-foot/year is $501. The cost to treat 1,000 galons is
$1.54. Edtimated cost is based on a quantity of 780 acre-feet /year.

ENVIRONMENTAL ISSUES:

For over fifteen years El Paso has had a reclamed water sysem supplying water for
indudtrid, turf irrigation, landscape and aquifer recharge uses. No associated hedth issues have
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developed. Of minor concern is the loading of sodium in soil. This issue can be controlled by
proper agronomic gpplication of reclaimed water and landscape maintenance.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
The use of reclamed water is a net benefit to other regiona water resource users.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
Reclamed water is usdble to the agriculturd sector by substantidly expanding the
avallable supply.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
Cogt may make reclamation difficult because of other competing military projects a a
time of scarce funding.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Reclaimed water can be used to reduce the use of potable waters and potentialy reduce
water rates.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-47

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Fort Bliss

STRATEGY NAME:
Didtribution system maintenance

STRATEGY DESCRIPTION:
Identify and repair water-supply transmission and distribution main lesks.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Leaks repaired as identified.
Long Term (from the year 2030 to the year 2050): Leaks repaired as identified.

QUANTITY OF WATER:

This drategy does not generate new water but rather extends exising supply by
eiminating water losses. Normadly in a wel-maintained digtribution system water losses due to
main breaks and leaks amount to about 5% of tota water produced. The goa would be to reduce
this number to around 2%.

RELIABILITY OF WATER:
Water saved by the repair of transmisson and digtribution system lesks is water that was
previoudy produced and thus the savings increase the available water supply to the end user.

COST OF WATER:

The capitd cods for this strategy are $0. The annud cost associated with this dtrategy is
$172,840. The cost per acre-foot/year is $596. The cost to treat 1,000 gdlons is $1.83.
Estimated cost of this Strategy is based on a quantity of 290 acre-feet/year.

ENVIRONMENTAL ISSUES:
No environmenta issues are anticipated due to maintenance of the water system.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
The quantity of water saved will offset the total quantity of water previoudy required to
be withdrawn from the aguifer or purchased from the City of El Paso.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATS TO NATURAL RESOURCES:
None
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OTHER FACTORS:
None

NTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
An efficient water system with limited or no water loss conserves the water supply
sources and may lower the overal cost of delivered water the end user.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-18

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Homestead

STRATEGY NAME:
Purchase water from City of El Paso

STRATEGY DESCRIPTION:
Desred quantity of trested water derived from the Upper Rio Grande and the Hueco
Bolson would be purchased and ddlivered to the Homestead MUD.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): The purchase and delivery of water would continue
indefinitely.

Long Term (from the year 2030 to the year 2050): Ddivery of water would continue
indefinitely.

QUANTITY OF WATER:
Up to 865 acre-feet would be purchased annudly through 2030. Additiona 77 acre-feet
(for atotal of 942 acre-feet) would be purchased annualy through 2050.

RELIABILITY OF WATER:

Rio Grande water is unavailable during drought-of-record conditions and the rdigbility of
fresh ground water from the Hueco Bolson becomes doubtful during drought-of-record
conditions gpproximately after the year 2020. The successful implementation of City of El Paso
drategies will enhance the reiability of avalable supply. Purchase of water from the City of El
Paso must be approved by EPWU and must comply with dl of the policies, provisons and
guidelines of El Paso's Annexaion Policy, Comprehensive Plan, and Drought Contingency Plan,
aswell as EPWU’ s Rules and Regulations and Growth Management Plan.

COST OF WATER:
The capita cogts for this drategy are $0. The annua cost associated with this strategy is
$1,197,000. The cost per acre-foot/year is $1,270. The cost to treat 1,000 gallonsis $3.90.

ENVIRONMENTAL ISSUES:

Based on findings from El Paso-Las Cruces Regiond Sustainable Water (SWP) Project
Draft Environmental Impact Statement (DEIS), there would be some permanent and temporary
adverse impacts on wildlife resources, including birds, mammal, and herptiles (amphibians and
reptiles), as well as some benefits to the environment from the project. These impacts are
discussed more fully in the DEIS for the SWP. The reader is referred to this document if a more
detailed andysis of these impacts is desired. The record-of-decison for the draft EIS for this
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project is pending. However, it is important to recognize that the water supply source for this
drategy (Upper Rio Grande) is conddered to be unavailable during drought-of-record conditions,
as flows would be insufficient for diversonsto occur.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
Homestead is outsde the city limits of El Paso. Providing water or additiona supplies
will impact strategies planned for City of El Paso.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
Homestead dso furnishes water to El Paso County for use in the East Montana Didtrict.
Unless theimplementation of El Paso’s Srategiesis successful, this strategy will not be viable,

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Locd <Hf-supplied water may not be adequate in the future due to both quantity and
quaity problems. The community’s future livdihood may rely on the ability to purchase water
supplies.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-48

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Homestead

STRATEGY NAME:
Additiona wedls and desdination

STRATEGY DESCRIPTION:

Ground water of acceptable drinking water qudity from the Hueco Bolson aquifer in El
Paso County will be produced from two wells. The produced ground water will require
dedination to meet drinking water sandards.  This includes desdination by physcd means
such as reverse osmoss, and membrane technology. This srategy congders the desalination of
brackish groundweater in the Hueco Bolson aquifer (not currently being developed to any
ggnificant extent), and includes the condruction of the infrastructure for the treatment and
digtribution of the supply.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Immediate implementation is desirable.
Long Term (from the year 2030 to the year 2050): Only maintenance needed.

QUANTITY OF WATER:
This strategy considers the desdination of up to 1,000 acre-ft/year in the near future.

RELIABILITY OF WATER:
Sufficient reserves of brackish water exist in the Hueco Bolson aquifer.

COST OF WATER:

The capitd codts for this drategy are $12,896,675. The annua cost associated with this
srategy is $2,161,657. The cost per acre-foot/year is $2,162. The cost to treat 1,000 galons is
$6.63.

ENVIRONMENTAL ISSUES:

The mgor environmenta issue related to the use of desdination isthe disposal of the
process by-product. Alternatives for disposa of the rgect brine include degp well injection and
the use of evaporation beds. Drying beds require the use of large land areas to accommodate the
daily production of brine. Digposa using deep well injection is not very prevaent and there are
numerous uncertainties relive to the practica disposa of large volumes by this method.
Prdiminary planning indicates viable digposal options exist that have environmentaly benign

impacts.
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IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
Mining of brackish water aquifersisrequired under this strategy. There is no impact to
other water resources in the area.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
No impacts to natural resources with well engineered brine disposdl.

OTHER FACTORS:
A method must be found to dispose of the by-product. Cogt and environmenta issues
may result in this strategy being difficult to implement.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Existing water supply sources are becoming undependable. The ingbility to implement
new water-supply strategies will have a severe negative socia and economic impact on citizens
not served by the EPWU.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None

5-107



Far West Texas
Regiona Water Plan

STRATEGY # 71-49

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Homestead

STRATEGY NAME:
Rainfall Harvesting

STRATEGY DESCRIPTION:
Ranfdl havesing involves capturing ranfdl from roofs or in amdl suface
impoundments, providing water that is usudly lost to the rural homeowner.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): This drategy could be implemented relaively eesly,
inexpensvely and quickly for immediate to short-term benefit.

Long Term (from the year 2030 to the year 2050): The drategy would continue in place
as long as the homeowner desired and/or the home remained intact.

QUANTITY OF WATER:

The Texas Water Devdopment Board's “Texas Guide to Ranwater Harvesting” gives
the methodology to caculate rainfdl harvest amounts usng average precipitation for the time
period 1940 through 1990 at selected rain dations aross Texas. However, this Regiond Water
Plan must be based on water supply amounts that could be yidded during drought-of-record.
Therefore, average water yidd amounts produced by the methodology usng average
precipitation amounts should be adjusted. The TWDB publication gives minimum precipitation,
maximum precipitation and 10th percentile, 25th percentile, and 50th percentile (median)
amounts as well as the average precipitation amounts. Investigation of Nationd Climatic Data
Center precipitation data for West Texas dations shows tha the drought-of-record in 1956
closdy approximates the 25" percentile precipitation amounts.  Therefore, if one substitutes the
25" percentile precipitation amounts for the average precipitation amounts within the
methodology, the quantity of water on an annua bads for a 1,500 square-foot resdence in El
Paso County is gpproximately 4,000 gdlons, or only 0.012 acre-foot of water per year per
household.

RELIABILITY OF WATER:

The quantity given above is on an annud basis, an efficiency of 100% is assumed. Also,
the methodology is gmplified from a monthly water bdance  Both the efficency and
characteristic monthly water badance are dte-gpecific and dependent on the individud
homeowner’ s kill in designing and implementing his particular system.
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COST OF WATER:

The ongoing cost of water is negligible, as operation and mantenance would involve
nothing more than regular application of chlorine iodide or other sanitizing chemicas or
methods, regular inspection of the system for lesks or deterioration, and costs for operaing a
gndl pump. A resdentid sysem in Far West Texas, usng metad roofing and above-ground
polyethylene cisterns costs approximately $4,000.

ENVIRONMENTAL ISSUES:
None

IMPACT ON OTHER WATER RESOURCES:
Minimd loss of water to aquifer recharge and an associated decrease in surface water
flows may result, as the water reaches the homeowner rather than the region in generdl.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
This could be a beneficid waer management drategy in terms of reviving a locd
economy and/or encouraging people to settlein avery water-scarce area.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None

5-109



Far West Texas
Regiona Water Plan

STRATEGY #71-51

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Homestead

STRATEGY NAME:
Didtribution system maintenance

STRATEGY DESCRIPTION:
|dentify and repair water-supply transmisson lesks.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Leaks repaired asidentified
Long Term (from the year 2030 to the year 2050): Leaks repaired asidentified

QUANTITY OF WATER:
This drategy does not generate new water but rather extends exising supply by
eliminating water |osses.

RELIABILITY OF WATER:
Water saved by the repair of transmisson lesks was previoudy being produced and is
therefore guaranteed as being an available addition supply.

COST OF WATER:

Expected cost of identifying and reparing transmisson lesks is highly variable and is
primarily dependent on sze and length of the required pipdine replacement. Potentid for
pipdine lesks increases with age of the exising pipeine. Assuming a replacement of 5,000 feet
of 12-inch pipeline with gppurtenances plus 20% markup for urban repairs (5,000 x $32 x 1.2),
annua cost would be approximately $192,000.

ENVIRONMENTAL ISSUES:
Limited environmentd effects may be expected as aresult of required excavation.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
The water savings achieved will offsat the totd quantity of water previously required to
be withdrawn. No effect is anticipated on other water resources.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None
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OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
An efficient water system with limited to no water loss conserves the water supply source
and may lower the overdl cost of delivered water to the end user.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #71-19

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Community of Sen Elizario

STRATEGY NAME:
Purchase water from City of El Paso

STRATEGY DESCRIPTION:

Desred quantity of trested water derived from the Upper Rio Grande and the Hueco
Bolson would be purchased and ddivered to the Community of San Elizario through the Lower
Vadley Water Didlrict.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): The purchase and ddlivery of water would continue
indefinitely.

Long Term (from the year 2030 to the year 2050): Ddivery of water would continue
indefinitey.

QUANTITY OF WATER:
Up to 1,475 acre-feet would be purchased annualy through 2030. Additiond 178 acre-
feet (for atotal of 1,653 acre-feet) would be purchased annually through 2050.

RELIABILITY OF WATER:

Rio Grande water is unavailable during drought-of-record conditions and the rdiability of
fresh ground water from the Hueco Bolson becomes doubtful during drought-of-record
conditions approximately after the year 2020. The successful implementation of City of El Paso
drategies will enhance the reiability of avalable supply. Purchase of water from the City of El
Paso must be approved by EPWU and must comply with dl of the policies, provisons and
guiddines of El Paso's Annexation Policy, Comprehensve Plan, and Drought Contingency Plan,
aswdl as EPWU’s Rules and Regulations and Growth Management Plan.

COST OF WATER:

Cost of Water to San Elizario would be based on water rights established and negotiated
among EPWU, LVWD and the San Elizario Water Didtrict. The recent proposa by EPWU to the
Lower Vdley Water Didlrict to provide retall water and wastewater service to resdence within
the Lower Valey of El Paso will result in a consderable reduction in monthly water rates.

The capita cods for this srategy are $0. The annud cost associated with this Strategy is
$2,354,841. The cost per acre-foot/year is$1,271. The cost to treat 1,000 galonsis $3.90.
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ENVIRONMENTAL ISSUES:

Based on findings from El Paso-Las Cruces Regiond Sustainable Water (SWP) Project
Draft Environmental Impact Statement (DEIS), there would be some permanent and temporary
adverse impacts on wildlife resources, including birds, mamma, and herptiles (amphibians and
reptiles), as wdl as some benefits to the environment from the project. These impacts are
discussed more fully in the DEIS for the SWP. The reader is referred to this document if a more
detailed andyss of these impacts is desired. The record-of-decison for the draft EIS for this
project is pending. However, it is important to recognize that the water supply source for this
drategy (Upper Rio Grande) is consdered to be unavailable during drought-of-record conditions,
as flows would be insufficient for diversonsto occur.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

Trandfer of water to LVWD for use by San Elizario could be dependent on the LVWD or
San Elizario Water Didrict securing surface water rights and transferring them to EPWU. Unless
the implementation of El Paso’s strategies is successful, this strategy will not be viable.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Locd <Hf-supplied water may not be adequate in the future due to both quantity and
quaity problems. The community’s future livdihood may rely on the ability to purchase water
supplies.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
LVWD or San Elizario Water Didrict would need to secure water rights and transfer
them to EPWU and a Third-Party Contract amendment might be required.

IMPACT ON NAVIGATION:
None
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STRATEGY #71-20

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: City of Socorro

STRATEGY NAME:
Purchase water from City of El Paso

STRATEGY DESCRIPTION:

Desred quantity of treated water derived from the Upper Rio Grande and the Hueco
Bolson would be purchased and ddivered to the City of Socorro through the Lower Vdley
Water Didtrict.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): The purchase and delivery of water woud continue
indefinitely.

Long Term (from the year 2030 to the year 2050): Ddivery of water would continue
indefinitey.

QUANTITY OF WATER:
Up to 1,535 acre-feet would be purchased annudly through 2030. Additional 265 acre-
feet (for atota of 1,800 acre-feet) would be purchased annually through 2050.

RELIABILITY OF WATER:

Rio Grande water is unavailable during drought-of-record conditions and the rdiability of
fresh ground water from the Hueco Bolson becomes doubtful during drought-of-record
conditions gpproximately after the year 2020. The successful implementation of City of El Paso
drategies will enhance the reiability of avalable supply. Purchase of water from the City of El
Paso must be gpproved by EPWU and must comply with al of the policies, provisons and
guiddines of El Paso's Annexation Policy, Comprehensve Plan, and Drought Contingency Plan,
aswdl as EPWU’s Rules and Regulations and Growth Management Plan.

COST OF WATER:

Cost of Water to Socorro is dependent on negotiated rates as established by EPWU at
time of purchase. The recent proposa by EPWU to the Lower Vdley Water Didtrict to provide
retall water and wastewater sarvice to resdence within the lower valey of El Paso will result in a
consderable reduction in monthly water rates. The capitd costs for this dtrategy are $0. The
annua cost associated with this strategy is $2,287,488. The cost per acre-foot/year is $1,271.
The cost to treat 1,000 gallonsis $3.90.

5-114



Far West Texas
Regiona Water Plan

ENVIRONMENTAL ISSUES:

Based on findings from El Paso-Las Cruces Regiond Sustainable Water (SWP) Project
Draft Environmental Impact Statement (DEIS), there would be some permanent and temporary
adverse impacts on wildlife resources, including birds, mamma, and herptiles (amphibians and
reptiles), as well as some benefits to the environment from the project. These impacts are
discussed more fully in the DEIS for the SWP. The reader is referred to this document if a more
detailed andysis of these impacts is desred. The record-of-decison for the draft EIS for this
project is pending. However, it is important to recognize that the water supply source for this
drategy (Upper Rio Grande) is consdered to be unavailable during drought-of-record conditions,
as flows would be insufficient for diversonsto occur.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

Additiona funding of water to Socorro will be through the LVWD. The LVWD will need
to secure and transfer water rights to EPWU. Unless the implementation of El Paso's drategies is
successtul, this strategy will not be vigble.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Locd <df-supplied water may not be adequate in the future due to both quantity and
qudity problems. The community’s future livdihood may rely on the ability to purchase water
supplies.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
Transfer of water rights may require an amendment to Third-Party Contracts.

IMPACT ON NAVIGATION:
None
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STRATEGY #71-21

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Village of Vinton

STRATEGY NAME:
Purchase water from City of El Paso

STRATEGY DESCRIPTION:
Desred quantity of trested water derived from the Upper Rio Grande and the Hueco
Bolson would be purchased and delivered to the Village of Vinton.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): The purchase and delivery of water would continue
indefinitely.

Long Term (from the year 2030 to the year 2050): Ddivery of water would continue
indefinitely.

QUANTITY OF WATER:
Up to 106 acre-feet would be purchased annudly through 2030. Additiond 9 acre-feet
(for atotal of 115 acre-feet) would be purchased annualy through 2050.

RELIABILITY OF WATER:

Rio Grande water is unavailable during drought-of-record conditions and the rdigbility of
fresh ground water from the Meslla Bolson becomes doubtful during drought-of-record
conditions approximatdy after the year 2020. The successful implementation of City of El Paso
drategies will enhance the reiability of avalable supply. Purchase of water from the City of El
Paso must be approved by EPWU and must comply with dl of the policies, provisons and
guidelines of El Paso's Annexaion Policy, Comprehensive Plan, and Drought Contingency Plan,
aswell as EPWU’ s Rules and Regulations and Growth Management Plan.

COST OF WATER:

Cost of Water will be dependent on established water rates by EPWU plus a percentage
for Vinton being outsde City water service area. The capitd cods for this strategy are $0. The
annua cost associated with this strategy is $146,145. The cost per acre-foot/year is $1,271. The
cost to treat 1,000 gallonsis $3.90.

ENVIRONMENTAL ISSUES:

Based on findings from El Paso-Las Cruces Regional Sustainable Water (SWP) Project
Draft Environmenta Impact Statement (DEIS), there would be some permanent and temporary
adverse impacts on wildlife resources, including birds, mamma, and herptiles (amphibians and
reptiles), as well as some benefits to the environment from the project. These impacts are
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discussed more fully in the DEIS for the SWP. The reader is referred to this document if a more
detaled andyss of these impacts is dedred. The record-of-decison for the draft EIS for this
project is pending. However, it is important to recognize that the water supply source for this
srategy (Upper Rio Grande) is conddered to be unavailable diring drought-of-record conditions,
as flows would be insufficient for diversonsto occur.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

Vinton is a condderable distance from the immediate service area of the City of El Paso.
It is possble that annexation may be required prior to water service being provided. Unless the
implementation of El Paso's strategiesis successful, this strategy will not be viable.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Locd Hf-supplied water may not be adequate in the future due to both quantity and
qudity problems.  The community's future livdihood may rely on the ability to purchase water
supplies.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None

5-117



Far West Texas
Regiona Water Plan

STRATEGY #71-22

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Community of Westway

STRATEGY NAME:
Purchase water from City of El Paso

STRATEGY DESCRIPTION:
Desred quantity of trested water derived from the Upper Rio Grande and the Hueco
Bolson would be purchased and ddlivered to the Community of Westway.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): The purchase and delivery of water would continue
indefinitely.

Long Term (from the year 2030 to the year 2050): Ddivery of water would continue
indefinitely.

QUANTITY OF WATER:
Up to 338 acre-feet would be purchased annualy through 2030. Additiond 13 acre-feet
(for atotal of 351 acre-feet) would be purchased annualy through 2050.

RELIABILITY OF WATER:

Rio Grande water is unavailable during drought-of-record conditions and the rdiability of
fresh ground waer from the Hueco Bolson becomes doubtful during drought-of-record
conditions approximatdy after the year 2020. The successful implementation of City of El Paso
grategies will enhance the rdiability of avallable supply.

COST OF WATER:

Cost of water is dependent on established water rates by EPWU a time waer is
purchased. The cepital codts for this dsrategy are $0. The annua cost associated with this
strategy is $446,060. The cost per acre-foot/year is $1,271. The cogt to treat 1,000 gdlons is
$3.90.

ENVIRONMENTAL ISSUES:

Based on findings from El Paso-Las Cruces Regiond Sustainable Water (SWP) Project
Draft Environmental Impact Statement (DEIS), there would be some permanent and temporary
adverse impacts on wildlife resources, induding birds, mamma, and herptiles (amphibians and
reptiles), as well as some benefits to the environment from the project. These impacts are
discussed more fully in the DEIS for the SWP. The reader is referred to this document if a more
detailed andyss of these impacts is desired. The record-of-decison for the draft EIS for this
project is pending. However, it is important to recognize that the water supply source for this
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grategy (Upper Rio Grande) is considered to be unavailable during drought-of-record conditions,
as flows would be insufficient for diversonsto occur.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

Westway is currently furnished waer by EPWU through development of a wdl in the
vicinity dedicated for service to Westway. EPWU is in the process of transferring the debts and
asets of the Westway Water Didrict to EPWU. Unless the implementation of El Paso's
drategiesis successful, this strategy will not be viable.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Locd <Hf-supplied water may not be adequate in the future due to both quantity and
qudity problems. The community’s future livelihood may rely on the ability to purchase water
supplies.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
Dissolution of the Water Digtrict will be required, and should occur in 2000-2001.

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-23

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Purchase water from City of El Paso

STRATEGY DESCRIPTION:
Desrred quantity of trested water derived from the Upper Rio Grande and the Hueco
Bolson would be purchased and delivered to rurd communities.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): The purchase and delivery of water would continue
indefinitely.

Long Tem (from the year 2030 to the year 2050). Delivery of water would continue
indefinitely.

QUANTITY OF WATER:
Up to 23,342 acre-feet would be purchased annudly through 2030. Additiond 1,206
acre-feet (for atota of 27,549 acre-feet) would be purchased annually through 2050.

RELIABILITY OF WATER:

Rio Grande water is unavailable during drought-of-record conditions and the rdigbility of
fresh ground waer from the Hueco Bolson becomes doubtful during drought-of-record
conditions agpproximately after the year 2020. The successful implementation of City of El Paso
drategies will enhance the reiability of avalable supply. Purchase of water from the City of El
Paso must be gpproved by EPWU and must comply with dl of the policies, provisons and
guiddines of El Paso’'s Annexation Policy, Comprehensve Plan, and Drought Contingency Plan,
aswell as EPWU’ s Rules and Regulations and Growth Management Plan.

COST OF WATER:

Cost of water will depend on rates established by EPWU at time of purchase. The capital
codsts for this drategy are $0. The annual cost associated with this strategy is $35,010,000. The
cost per acre-foot/year is$1,271. The cost to treat 1,000 gallonsis $3.90.

ENVIRONMENTAL ISSUES:

Based on findings from El Paso-Las Cruces Regionad Sudstainable Water (SWP) Project
Draft Environmenta Impact Statement (DEIS), there would be some permanent and temporary
adverse impacts on wildlife resources, including birds, mammd, and herptiles (amphibians and
reptiles), as well as some benefits to the environment from the project. These impacts are
discussed more fully in the DEIS for the SWP. The reader is referred to this document if a more
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detailed andysis of these impacts is desired. The record-of-decison for the draft EIS for this
project is pending.  However, it is important to recognize that the water supply source for this
drategy (Upper Rio Grande) is consdered to be unavailable during drought-of-record conditions,
as flows would be insufficient for diversonsto occur.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
Specific locations and needs would need to be identified. Unless the implementation of El
Paso's strategies is successful, this strategy will not be vigble.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Locd <Hf-supplied water may not be adequate in the future due to both quantity and
quaity problems. The rurd community’s future livdihood may rely on the ability to purchese
water supplies.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None anticipated — dependent on other factors which would come into play.

IMPACT ON NAVIGATION:
None

5-121



Far West Texas
Regiona Water Plan

STRATEGY #71-24

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Dedination

STRATEGY DESCRIPTION:

Dedindion refers to any activity that reduces the sdinity of a water source to below
1000-ppm TDS. This includes desdination by physcd means such as reverse osmodss, and
membrane technology. This drategy considers the desdination of brackish ground water in the
Hueco Bolson aguifer (not currently being developed to any ggnificant extent), and includes the
condruction of the infrastructure for the trestment and didribution of the supply. This Strategy
will require a specific host entity to sponsor the facility.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Immediate implementation is desirable:
Long Term (from the year 2030 to the year 2050): Only maintenance needed.

QUANTITY OF WATER:

This strategy condders the desdination of up to 18,991 acre-ft/year in the near future.
Over the long-term, up to 27,549 acre ft/year will berequired. However, this quantity isnot
concentrated in a single community but scattered throughout rural El Paso County.

RELIABILITY OF WATER:
Sufficient reserves of brackish water exist in the Hueco Bolson aquifer.

COST OF WATER:

Dedindion may be cogt prohibitive for such widespread but rdativey sparsdy
populated communities. The capita codts for this srategy are $55,246,500. The annua cost
associated with this strategy is $6,766,979. The cost per acre-foot/year is $246. The cost to treat
1,000 gallonsis $0.75.

ENVIRONMENTAL ISSUES:

The maor environmental issue related to the use of desdindtion is the digposd of the
process by-product. Alternatives for digposa of the rgect brine include deep wdl injection and
the use of evaporation beds. Drying beds require the use of large land areas to accommodate the
daly production of brine. Digposd using deep well injection is not very prevdent and there are
numerous uncertainties relative to the practicad disposd of large volumes by this method.
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Prdiminary planning indicates vigble disposd options exig that have environmentdly benign
impacts induding disposd in existing st flat environments or in lined pits.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
Mining of brackish water aquifersis required under this strategy. There is no impact to
other water resourcesin the area.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
No impacts to natura resources with well engineered brine disposd.

OTHER FACTORS:
A method must be found to dispose of the by-product. Cogt and environmenta issues
may result in this strategy being difficult to implement.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Existing water supply sources are becoming undependable. The ingbility to implement
new water-supply strategies will have a severe negative socid and economic impact on citizens
in the rurd parts of the county.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #71-25

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Rainfal Harvesting

STRATEGY DESCRIPTION:
Ranfdl havesting involves cgpturing ranfdl from roofs or in gsndl suface
impoundments, providing water that is usudly lost to the rural homeowner.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): This strategy could be implemented relatively eedly,
inexpensvely and quickly for immediate to short-term benefit.

Long Term (from the year 2030 to the year 2050): The drategy would continue in place
as long as the homeowner desired and/or the home remained intact.

QUANTITY OF WATER:

The Texas Water Development Board's “Texas Guide to Ranwater Harvesting’
gives the methodology to cdculate ranfdl harvest amounts usng average precipitation for the
time period 1940 through 1990 at sdlected rain dations across Texas. However, this Regiona
Water Plan must be based on water supply amounts that could be yielded during drought-of-
record. Therefore, average water yield amounts produced by the methodology using average
precipitation amounts should be adjusted. The TWDB publication gives minimum precipitation,
maximum precipitation and 10th percentile, 25th percentile, and 50th percentile (median)
amounts as well as the average precipitation amounts. Investigation of Nationd Climatic Data
Center precipitation data for West Texas daions shows that the drought-of-record in 1956
closdy approximates the 25" percentile precipitation amounts.  Therefore, if one subdtitutes the
25" percentile precipitation amounts for the average precipitation amounts within the
methodology, the quantity of water on an annua bass for a 1,500 square-foot resdence in El
Paso County is gpproximately 4,000 gdlons, or only 0.012 acre-foot of water per year per
household.

RELIABILITY OF WATER:

The quantity given above is on an annud bass, an efficiency of 100% is assumed. Also,
the methodology is gmplified from a monthly wae baance  Both the efficiency and
characteristic monthly water badance are dte-gpecific and dependent on the individud
homeowner’ s kill in designing and implementing his particular system.
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COST OF WATER:

The ongoing cost of water is negligible, as operation and mantenance would involve
nothing more than regular application of chlorine iodide or other sanitizing chemicas or
methods, regular inspection of the system for leaks or deterioration, and costs for operating a
gndl pump. A resdentid sysem in Far West Texas, usng metad roofing and above-ground
polyethylene cisterns costs approximately $4,000.

ENVIRONMENTAL ISSUES:
None

IMPACT ON OTHER WATER RESOURCES:
Minimd loss of water to aguifer recharge and an associated decrease in surface water
flows may result, as the water reaches the homeowner rather than the region in generdl.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
This could be a beneficid waer management drategy in terms of reviving a locd
economy and/or encouraging people to settle in a very water-scarce area.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-26

WATER USER NAME
County: El Paso
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Surface Water Treatment

STRATEGY DESCRIPTION:

This gtrategy (Surface Water Conversions) refersto the conversion of agricultura water
to municipa usein the fully appropriated Rio Grande surface water systlem. This process
involves development of contracts and agreements that change existing water use from
agriculturd to municipa in the Rio Grande Project and determining the need for associated
treatment plants and conveyance systems. This strategy does not involve services provided
through EPWU and will require the designation of a specific entity to negotiate the conversion.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Facilitiesto treat 24,000 acre-feet per year.

Long Term (from the year 2030 to the year 2050): Facility expanson to treat an
additiona 4,000 acre-feet per year.

QUANTITY OF WATER:
At least 24,000 acre-feet per year of water would be converted by 2030 and additiona
4,000 acre-feet per year by 2050.

RELIABILITY OF WATER:
Supplies from the Upper Rio Grande are conddered to be unavailable for diversons
during drought- of-record conditions.

COST OF WATER:

The capital codts for this strategy are $40,943,250. The annual cost associated with this
strategy is $15,532,305. The cost per acre-foot/year is $555. The cost to treat 1,000 gdlons
$1.70.

ENVIRONMENTAL ISSUES:

Based on findings from the Environmenta Impact Statement for the El Paso-Las Cruces
Regiona Sudainable Water Project there is virtudly no impact for this project. However, it is
important to recognize that the water supply source for this drategy (Upper Rio Grande) is
condgdered to be unavalable during drought-of-record conditions, as flows would be insufficient
for diversons to occur.
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IMPACT ON OTHER WATER RESOURCES:

There are some impacts on the other water resources associated with the Sustainable
Weater Project. These impacts are discussed in the DEIS for the Sustainable Water Project. The
reader is referred to this document for a detailed andlysis of these impacts.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
The agricultura didrict has to accommodate the change in water use from agriculturd to
municipa use. Based on current plans not dl conversons will impact the agriculturd sector.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:

There are some farly minima impacts to Naura Resources associated with the
Sugstainable Water Project. These impacts are discussed in the DEIS for the Sustainable Water
Project. The reader isreferred to this document for a detailed analysis of these impacts.

OTHER FACTORS:

The County of El Paso is not a party to an existing Third-Party Converson Contract with
EPCWID#1 or the Bureau of Reclamation for the converson of irrigation water for municipa
purposes. It would need to enter into a Contract before it conducts surface water treatment.
EPWU must approve the Project as a Regionad Water Provider.

This dtrategy assumes the designation of a specific water-supply entity other than EPWU
and depends on the consummation of an agreement between the designated water-supply entity,
EPCWID#1, the Bureau of Reclamation, and others. If no agreement is reached, this strategy
may be impossible to fully implement.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:

There are some social and economic impacts associated with the Sustainable Water
Project. These impacts are discussed in the DEIS for the Sustainable Water Project. The reader
is referred to this document for adetailed analysis of these impacts.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:

In 1998, a Converson Contract was signed between EPCWID#1 and the Bureau of
Reclamation outlining the framework and commitment to convert additiond Rio Grande surface
water to M&I use.  This can be accomplished by such methods as conservation, wastewater
reclamation and reuse and municipd purchase of avalable and/or unused water directly from
EPCWID#1 and individud landowners through forbearance and other means. EPWU,
EPCWID#1 and the Bureau of Reclamation are currently negotigting one or more Implementing
Agreements to carry forward the additiond municipad conversons in a legd and socidly and
financidly responsible manner that is agreegble to dl parties.

IMPACT ON NAVIGATION: None
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STRATEGY #71-27

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Didtribution system maintenance

STRATEGY DESCRIPTION:
|dentify and repair water-supply transmisson lesks.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Leaks repaired as identified
Long Term (from the year 2030 to the year 2050): Lesks repaired as identified

QUANTITY OF WATER:
This drategy does not generate new water but rather extends exising supply by
eliminating water |osses.

RELIABILITY OF WATER:
Water saved by the repair of transmission lesks was previoudy being produced and is
therefore guaranteed as being an available addition supply.

COST OF WATER:

Expected cogt of identifying and reparing trangmisson lesks is highly variable and is
primarily dependent on sze and length of the required pipeine replacement. Potentid for
pipeine lesks incresses with age of the exising pipdine. The capitd cods for this drategy ae
$0. The annud cogt asxociated with this strategy is $192,000. The cost per acre-foot/year is
$662. The cost to treat 1,000 gdlonsis $2.03.

ENVIRONMENTAL ISSUES:
Limited environmentd effects may be expected as aresult of required excavation.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
The water savings achieved will offset the totd quantity of weater previoudy required to
be withdrawn. No effect is anticipated on other water resources.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None
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OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
An efficient water system with limited to no water loss conserves the water supply source
and may lower the overall cost of delivered water to the end user.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-28

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Ground water transfer

STRATEGY DESCRIPTION:

Ground water will be produced and transported through a pipdine from basns primarily
in Hudspeth, Culberson, Jeff Davis, and Presdio Counties and delivered to rurd communities.
Primary aquifers include the Bone Spring-Victorio Peak, and Wild Horse and Ryan Flats. The
rights to use water from current landowners in eastern county basins will be negotiated, well
fields will be developed, and water from the well fidds will be ddivered through a pipeine to El
Paso County. Rurd citizens will need to be represented by a politicd entity that can apply for
permits and loans. The feaghbility of a pipdine is under invedigation by Hunt and EPWU (see
Strategy 71-6).

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Immediate implementation is desired.
Long Term (from the year 2030 to the year 2050): Only repair and replacement needed.

QUANTITY OF WATER:
Approximately 220 acre-feet per year are needed.

RELIABILITY OF WATER:

The avalability of sufficent quartities of ground water will be dependent on the specific
locations sdected and the existing use of water resources in that area. The quantity of water
required for this drategy is avalable from these aguifers, however qudity issues may exist
depending on the specific wel fidd dte sdected. The successful implementation of City of El
Paso strategies will enhance the reigbility of available supply.

COST OF WATER:

Cogt of Water Transfer will be directly related to the Cost of Water Transfer discussed
under Strategy #71-6A dnce the same pipeline would provide the trandferred water to the rurd
communities. The capital codts for this Strategy are $356,138,169. The annua cost associated
with this dtrategy is $172,040. The cost per acre-foot/year is $782. The cost to treat 1,000
gdlonsis $2.40.
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ENVIRONMENTAL ISSUES:

Waer leves in the vidnity of proposed wdl fiedds may decline and windmill wells in the
near vicinity could go dry. If this were to occur, wildlife dependent on these livestock watering
facilities could be impacted.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:

Possble water-level declines may affect wells owned by adjacent landowners. However,
the daa avalable is insufficient to date this with any degree of certainty. Additiond data from
new studies of theloca aguifersis needed.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
Impact to exiging agriculturd activities is possble if well fidds are located in the near
proximity to activeirrigation farming.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

Ground water produced from wels and trangported out of the area must comply with
rules of loca Groundwater Conservation Didricts and must have the support of the EPWU as the
Regiond Water Planner.

Additiond hydrologica studies of the aguifers in the county, including modeling where
gppropriate, are necessary to assess the impact of this strategy. If the hydrology does not verify
the impacts and assumptions of this strategy, it should be reconsidered. Development of aplan
to prevent the depletion of the aquifer is necessary prior to the full implementation of this
drategy. Additiondly, this strategy is dependent on more thorough cost analyss.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Exising waer supply sources will soon be unavalable as they currently exis. The
ingbility to implement new water-supply drategies will have a severe negdive socid and
economic impact on ditizens in the rurad pat of the County. The area from which the water is
derived could experience socid and economic impacts if water-level declines occur on
surrounding properties as aresult of this strategy.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
Purchase of land or rights to use water must be negotiated with local landowners.

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-29

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Manufacturing

STRATEGY NAME:
Purchase water from City of El Paso

STRATEGY DESCRIPTION:
Desred quantity of trested water derived from the Upper Rio Grande and the Hueco
Bolson would be purchased and delivered to businesses and industries.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to he year 2030): The purchase and ddivery of water would continue
indefinitely.

Long Term (from the year 2030 to the year 2050): Ddivery of water would continue
indefinitely.

QUANTITY OF WATER:

Up to 17,904 acre-feet per year would be purchased annually through 2030. Additiond
2,428 acre-feet per year (total of 20,332 acre-feet/year) would be purchased annudly through
2050.

RELIABILITY OF WATER:

Rio Grande water is unavailable during drought-of-record conditions and the rdiability of
fresh ground water from the Hueco Bolson becomes doubtful during drought-of-record
conditions approximately after the year 2020. The successful implementation of City of El Paso
drategies will enhance the rdiability of avalable supply. Purchase of water from the City of El
Paso must be gpproved by EPWU and must comply with dl of the policies, provisons and
guiddines of El Paso's Annexation Policy, Comprehensve Plan, and Drought Contingency Plan,
aswdl as EPWU’s Rules and Regulations and Growth Management Plan.

COST OF WATER:

The edimated cost of water purchased from the City of El Paso will depend on the
edtablished water rates established by the EPWU at time of purchase. The capitd codts for this
drategy are $0. The annuad cost associated with this strategy is $25,841,972. The cost per acre-
foot/year is $1,271. The cost to treat 1,000 gallonsis $3.90.

ENVIRONMENTAL ISSUES:

Based on findings from El Paso-Las Cruces Regiond Sustainable Water (SWP) Project
Draft Environmentd Impact Statement (DEIS), there would be some permanent and temporary
adverse impacts on wildlife resources, including birds, mamma, and herptiles (amphibians and
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reptiles), as well as some benefits to the environment from the project. These impacts are
discussed more fully in te DEIS for the SWP. The reader is referred to this document if a more
detailed andysis of these impacts is desired. The record-of-decison for the draft EIS for this
project is pending. However, it is important to recognize that the water supply source for this
drategy (Upper Rio Grande) is conddered to be unavailable during drought-of-record conditions,
as flows would be insufficient for diversons to occur.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
Unless the implementation of El Paso's drategies is successful, this drategy will not be
viadle.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Locd Hf-supplied water may not be adequate in the future due to both quantity and
quaity problems. The future livdihood of busnesses and indudries in the County may rely on
the ability to purchase water supplies.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
Impacts are the same as those for the City of El Paso Strategies.

IMPACT ON NAVIGATION:
None
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STRATEGY #71-30

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Steamn Electric Power

STRATEGY NAME:
Purchase water from City of El Paso

STRATEGY DESCRIPTION:
Desred quantity of trested effluent water origindly derived from the Upper Rio Grande
and the Hueco Bolson would be purchased and delivered to the Power Company.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): The purchase and delivery of water would continue
indefinitely.

Long Term (from the year 2030 to the year 2050): Ddivery of water would continue
indefinitely.

QUANTITY OF WATER:
Up to 6,000 acre-feet would be purchased annudly through 2030. No additiond water
would be needed through 2050.

RELIABILITY OF WATER:

Rio Grande water is unavailable during drought-of-record conditions and the rdigbility of
fresh ground water from the Hueco Bolson becomes doubtful during drought-of-record
conditions gpproximately after the year 2020. The successful implementation of City of El Paso
drategies will enhance the reiability of avalable supply. Purchase of water from the City of El
Paso must be approved by EPWU and must comply with dl of the policies, provisons and
guidelines of El Paso's Annexaion Policy, Comprehensive Plan, and Drought Contingency Plan,
aswell as EPWU’ s Rules and Regulations and Growth Management Plan.

COST OF WATER:

The estimated cost of water purchased from the City of El Paso will depend on the
established water rates established by the EPWU at time of purchase. The capitd cods for this
strategy are $0. The annual cost associated with this strategy is $7,626,000. The cost per acre-
foot/year is$1,271. The cost to treat 1,000 gdlonsis $3.90.

ENVIRONMENTAL ISSUES:

Based on findings from El Paso-Las Cruces Regional Sustainable Water (SWP) Project
Draft Environmentd Impact Statement (DEIS), there would be some permanent and temporary
adverse impacts on wildlife resources, including birds, mammal, and herptiles (amphibians and
reptiles), as well as some benefits to the environment from the project. These impacts are
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discussed more fully in the DEIS for the SWP. The reader is referred to this document if a more
detaled andyss of these impacts is dedred. The record-of-decison for the draft EIS for this
project is pending. However, it is important to recognize that the water supply source for this
srategy (Upper Rio Grande) is conddered to be unavailable during drought-of-record conditions,
as flows would be insufficient for diversonsto occur.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
Unless the implementation of El Paso's draegies is successful, this drategy will not be
viadle.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Locd <Hf-supplied water may not be adequate in the future due to both quantity and
quaity problems. The community’s future livdihood may rely on the ability to purchase water
supplies.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #71-31

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Steamn Electric Power

STRATEGY NAME:
System improvement

STRATEGY DESCRIPTION:
Identify and implement system repairs and procedures that will generate more efficient
use of water.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): System improvements implemented in the near
future and continued as technology develops.

Long Term (from the year 2030 to the year 2050): System improvements continued to be
made as technology develops.

QUANTITY OF WATER:
This drategy does not generate new water but rather extends exising supply by
diminaing less efficient water use.

RELIABILITY OF WATER:
Water saved by system improvements was previoudy being produced and is therefore
guaranteed as being an available addition supply.

COST OF WATER:

It is not possible to estimate the related cost of water under this strategy. A more detailed
andyss of the system repars, procedures and improvements is needed in order to identify
gpecific needs and thus related costs. However, costs could range from  $500,000 to $5 million
per year over a five to 10 year period depending on the age and condition of the equipment in
operation.

ENVIRONMENTAL ISSUES:
None

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
The water savings achieved will offsst the tota quantity of water previoudy required.
No effect is anticipated on other water resources.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None
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IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
A cogt andyss may result in this Strategy not being vigble.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
Impact is not determinable at thistime,

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #71-32

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Steamn Electric Power

STRATEGY NAME:
Additiond wdls

STRATEGY DESCRIPTION:

This drategy condgders the possble expanson of dectric power generating facilities into
Hudspeth County and the need for ground water from 10 wells in the Hueco Bolson or Bone
Soring-Victorio Peak aquifers for the steam generating process. The rights to use ground water
from current landowners will be negotiated and awell field will be developed.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): May be implemented prior to the year 2030.
Long Term (from the year 2030 to the year 2050): Maintenance only.

QUANTITY OF WATER:
Approximately 4,000 acre-feet per year will be needed.

RELIABILITY OF WATER:

Sufficient ground water from the Hueco Bolson or Bone Spring-Victorio Pesk aquifers to
meet increased needs may be limited. Chemicd qudity of the waer is magind and is the
limiting factor. Sufficient ground water may require developing a well fidd away from the plant
fadlity. A ground-water mining condition might occur if dgnificant withdravds ae
concentrated within ardatively smal area

COST OF WATER:
The capita codts for this dtrategy are $600,000. The annual cost associated with this
strategy is $3,492,000. The cost per acre-foot/year is $873.

ENVIRONMENTAL ISSUES:

Waer leves in the vicnity of the proposed well fidd may decline and windmill wells in
the near vicinity could go dry. If this were to occur, wildlife dependent on these livestock
watering facilities could be impacted.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:

No effects on other water resources are anticipated. However, the data avalable is
insufficient to dae this with any degree of certainty. Additiond data from new sSudies of the
local aguifersis needed.
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IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
Sufficient relidble ground-water resources will have to be identified before this strategy
will beviable.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
Impact is not determinable at thistime.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-33

WATER USER NAME:
River Basin: Rio Grande
County: El Paso
User Name: Mining

STRATEGY NAME:
Purchase water from City of El Paso

STRATEGY DESCRIPTION:
Desred quantity of treated effluent origindly derived from the Upper Rio Grande and the
Hueco Bolson water would be purchased from the City of El Paso.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): The purchase and ddivery of water would continue
indefinitely.

Long Term (from the year 2030 to the year 2050): The purchase and ddivery of water
would continue indefinitely.

QUANTITY OF WATER:
Up to 28 acre-feet would be purchased annudly through 2030. Lesser amounts will be
needed through 2050.

RELIABILITY OF WATER:

Rio Grande water is unavailable during drought-of-record conditions and the rdigbility of
fresh ground water from the Hueco Bolson becomes doubtful during drought-of-record
conditions approximatdy after the year 2020. The successful implementation of City of El Paso
drategies will enhance the reiability of avalable supply. Purchase of water from the City of El
Paso must be approved by EPWU and must comply with dl of the policies, provisons and
guidelines of El Paso's Annexaion Policy, Comprehensive Plan, and Drought Contingency Plan,
aswell as EPWU’ s Rules and Regulations and Growth Management Plan.

COST OF WATER:

The estimated cost of water purchased from the City of El Paso will depend on the
established water rates by the EPWU at time of purchase. The capitd codts for this Strategy are
$0. The annual cost associated with this Strategy is $35,588. The cost per acre-foot/year is
$1,271. The cost to treat 1,000 gallonsis $3.90.

ENVIRONMENTAL ISSUES:

Based on findings from El Paso-Las Cruces Regional Sustainable Water (SWP) Project
Draft Environmenta Impact Statement (DEIS), there would be some permanent and temporary
adverse impacts on wildlife resources, including birds, mamma, and herptiles (amphibians and
reptiles), as well as some benefits to the environment from the project. These impacts are
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discussed more fully in the DEIS for the SWP. The reader is referred to this document if a more
detaled andyss of these impacts is dedred. The record-of-decison for the draft EIS for this
project is pending. However, it is important to recognize that the water supply source for this
srategy (Upper Rio Grande) is considered to ke unavailable during drought-of-record conditions,
as flows would be insufficient for diversonsto occur.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
Unless the implementation of El Paso's draegies is successful, this drategy will not be
viadle.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
The cost and availability of water may impact the profitability of the indudtry.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #71-34

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Irrigation

STRATEGY NAME
Additiond wdls

STRATEGY DESCRIPTION:
There are gpproximately 500 irrigation wells in various stages of use in El Paso County.

One hundred additiond wells will be inddled if expanded use of exiding wels in the Rio
Grande Alluvium is inaUfficdent to meet anticipated needs. These wells may be used to provide
supplemental water to carry perennid crops such as dfdfa, irrigated pasture, nursery crops, and
pecans through a growing season. New wedls will be consdered acceptable if they have
electricad conductivities up to 4 dSm (TDS or 2,180 mg/L). Additiondly, 100 more wells will
be ingalled to meet needs resulting from loss of reuse water in 2030.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): New wells should be ingaled immediady if no
exising wells are located on a given property. At the leadt, indtalation should be targeted so that
producers can have systems operationa following natification of an impending water shortage.

Long Term (from 2030 to 2050): Additiond wells will be needed to compensate for the
predicted loss of reuse water in 2030.

QUANTITY OF WATER:

To meet the needs for carrying perennid crops through the growing season, 100 new
wells will be developed. Only wells capable of pumping a greater than 500 gpm with eectrica
conductivities less than 4 dSm will be acceptable.  Pecans, dfdfa, and perennid irrigated
pasture will need 73,940 ac-ft water per year. Reuse water provides 49,203 ac-ft/yr in 2000,
59,628 ac-ft/yr in 2010, and 72,800 ac-ft/yr in 2020. The 100 wells are designed to produce
24,800 ac-ft/yr in 2000, 14,400 ac-ft/yr in 2010, and 1,200 ac-ft/yr in 2020.

Following 2020, two scenarios can be set out. If reuse water is available for the 2030
through 2050 years, additiond wels will not be required beyond the 2020 numbers. If reuse
water is not avalable, then pecan producers would maintain their leve of irrigation, and dfdfa
and irrigated perennid pasture producers would scae ther irrigations back to 30% use. The
amount of water needed from wells would be 49,300 ac-ft/yr, which would require an additiond
100 wells with greater than 500 gpm capacity and eectrica conductivities lessthan 4 dSm.

RELIABILITY OF WATER:

Sufficent ground water is avaladle from the Rio Grande Alluvium; however, water with
electricd conductivities less than 4 dSm (TDS=2,180 mg/L) should be sdected. Some draw
down will occur based on the rate of pumping. This could dso result in a change in water
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qudity & a given wdl. During a prolonged severe drought, shdlow ground water may diminish
very quickly, and water quaity may deteriorate further.

COST OF WATER:

Wdl depths in the Rio Grande Alluvium range from 20 to greater than 200 ft. An
average wdl depth of 120 ft is chosen for these caculations. Cogt of drilling a wel, ingaling 10
inch casng with gravel pack and cement, gavanized production pipe, and a 500 gpm danless
sted submersible pump and wiring is $20,000.

Estimated cost per well is $20,000.

Estimated cost for 100 wells (current) is $2,000,000.

Estimated cost for second group of 100 wells (2030) is $2,000,000.

ENVIRONMENTAL ISSUES:

Use of the highly sdine water associated with the Rio Grande Alluvium cregtes a
ggnificant dkdinity hazard, and should only be consdered a short-term emergency solution.
That is why only perennid crops were sdected for irrigation.  In the time following drought
relief, a leaching program will have to be initisted to ad in reducing the soil sdt buildup from
use of the Alluvium water.

IMPACT ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
The drategy is designed only to prevent loss of high vaue perennia crops.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
Only that associated with soil sdinity buildup.

OTHER FACTORS:

Wdl permits are required within the El Paso City Limits Given the probable
environmentd impacts, this drategy is of limited vaue unless cod-effective leaching techniques
are developed.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:
Use of this drategy will save pecan producers the potentid loss of their orchards, and will
aso keep dfdfaand perennid irrigated pasture producers from having to replant their crops.

IMPACT ONWATER RITGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION: None
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STRATEGY #71-35

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Irrigation

STRATEGY NAME:
Expanded use of exiging wells

STRATEGY DESCRIPTION:

Approximatdy 500 exiding wells in the Rio Grande Alluvium in various dages of use
are used for supplementa irrigation and for livestock watering. Of the 154 wdls (water qudity
data from 1970 on) in the TWDB water qudity database, 100 have eectrica conductivities less
than 4 dSYm. These wells may be used to provide supplementd water to carry perennid crops
such as dfdfa, irrigated pasture, nursery crops, and pecans through a growing season.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Exigting wdls should be evauated immediately so
that producers (paticulaly those with pecans) can have sysems operationd following
natification of an impending water shortage.

Long Term (from 2030 to 2050): Phased in as needed, maintenance on wedls and
equipment will be necessary.

QUANTITY OF WATER:

To meet the needs for carying perennid crops through the growing season, existing
wells can be evauated and prepared for expanded use. Pecans, dfafa, and perennid irrigated
pasture will need 73,940 ac-ft water per year. Reuse water provides 49,203 ac-ft/yr in 2000,
59,628 ac-ftlyr in 2010, and 72,800 ac-ftlyr in 2020. The 100 exising wells with eectrica
conductivities less than 4 dS/m can be scded up to produce: 24,800 ac-ft/yr in 2000, 14,400 ac-
ft/yr in 2010, and 1,200 ac-ft/yr in 2020.

Following 2020, two scenarios can be set out. If reuse water is available for the 2030
through 2050 years, increased pumping will not be required beyond the 2020 levd. If reuse
water is not avalable, then pecan producers would maintain their leve of irrigation, and dfdfa
and irrigated perennid pasture producers would scale their irrigations back to 30% use. The
amount of water needed from the exising wells would be 49,300 ac-ft/yr, which would require
additiona wells.

RELIABILITY OF WATER:

Sufficient ground water is avalable from the Rio Grande Alluvium; however, water with
electricd conductivities less than 4 dSYm (TDS=2,180 mg/L) should be sdected. Some draw
down will occur based on the rate of pumping. This could aso result in a change in water
qudity & agiven well.
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COST OF WATER:

Expanding the use of exiding wdls should incur no additiond cost except that for
increased energy use. To meet projected needs, it is likely that a number of wels will need to be
reworked and many will need larger capacity pumping systems ingdled. For caculation
purposes, it is assumed that 75% of the wells will need to be reworked and have larger pumping
units inddled. Average wel depth of the 100 wells is 120 ft. Estimated cost for reworking a
wel and inddling higher capacity pump with engine is $10000. This cot may vay
congderably from wdl to well, and in some cases may entall abandoning the origind wel and
drilling anew well.

Edtimated cost for the entire strategy is $750,000.

ENVIRONMENTAL ISSUES:

Use of the highly sdine water associated with the Rio Grande Alluvium cregies a
ggnificant dkdinity hezard, and should only be considered a short-term emergency solution.
That is why only perennid crops were sdected for irrigation. In the time following drought
relief, a leaching program will have to be initisted to ad in reducing the soil sat buildup from
use of the Alluvium water.

IMPACT ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
The drategy is designed only to prevent loss of high vaue perennia crops.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
Only that associated with soil sdinity buildup.

OTHER FACTORS:
Given the probable environmental impacts, this drategy is of limited vdue unless cost-
effective leaching techniques are devel oped.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:
Use of this drategy will save pecan producers the potentia loss of their orchards, and will
aso keep dfdfaand perennid irrigated pasture producers from having to replant their crops.

IMPACT ONWATER RITGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-36

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Irrigation

STRATEGY NAME:
Conservation and technology

STRATEGY DESCRIPTION:

Use of aggressve water conservation technologies, improved water efficient crops, and
reduction in the Federd farm program subsidies serve to reduce the amount of water used on
agricultura crops.

Irrigation demand data provided by TWDB incorporated a scenario whereby demand
over time was affected by changes in crop prices, crop yields, and production costs. Federa
fam payments were hdd condant over the planning period. Water consarving irrigation
technology is incorporated as it becomes economically feashble.

The TWDB provided additiond scenario data that reflected an aggressve implementation
of water-conservation technology. Ther scenario adso incorporated a 50% reduction in fam
subsidies, which may represent the mgjor cause for decreased water-use.

TIME INTENDED TO IMPLEMENT:
Short term (prior to the year 2030): Phased in as technologies become available.
Long term (from 2030 to 2050): Phased in as technologies become available.

QUANTITY OF WATER:

This drategy does not generate new water, but reduces demand by using aggressve
consarvation and technology improvements. Over the planning period, TWDB estimates water
savings to be: 2009 ac-ft/yr in 2000, 3910 ac-ft/yr in 2010, 5706 ac-ft/yr in 2020, 7404 ac-ftiyrin
2030, 9006 ac-ft/yr in 2040, and 10,517 ac-ft/yr in 2050.

RELIABILITY OF WATER:
Waer saved through this drategy can be used within the sysem where technology
improvements are not feasible.

COST OF WATER:

Costs associated with this strategy are impossible to quantify. The costs are expected to
be supported by agricultural producers through increased yield potentidl and decreased costs
associated with irrigation.

ENVIRONMENTAL ISSUES:
A reduction in the use of water for irrigation would result in less return flow. In some
portions of the Rio Grande agricultura return flows are about al that keeps the river wet.
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IMPACT ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
This strategy generdly has a pogitive impact on agriculture.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
If new techniques are not developed that make this drategy more cost effective, this
drategy isnot viable.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:
Effident water use technology may dlow cetan fam operdaions to continue during
periods of minimal water availability.

IMPACT ONWATER RITGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-37

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Livestock

STRATEGY NAME:
Expanded use of existing wells.

STRATEGY DESCRIPTION:

Typicdly wdls used excdusvely for range livetock watering have low yidds and are
pumped for minima periods of time. Waéls supplying the needs of cow/caf, stocker, and dairy
operations in or near irrigated areas require larger capacity wells for watering a greeter dengty of
livestock.  Sufficient water is often avalable to meet increased supply needs for existing
livestock by increasng the pumping time of exising wells. In addition, incressng the extent of
the water digribution system will adlow for better utilization of the range resource.  Of course,
many wells used by ranchers are equipped with windmills, and these are already used to their

maximum cgpacity.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Phased is as needed.
Long Term (from the year 2030 to 2050): No additiona supply needed.

QUANTITY OF WATER:

In rangdand areas, an additiona one hour of pumping time for each of an estimated 15
exiging wells a an average of 5 gpm (windmill or smal submersble pump) will generaie 5 ac-
ftlyr. For dairies, irrigated cow/cdf, and stocker operations, an additiond 2.5 hours of pumping
time of each of an edimaed 30 exisding wels a an average pumping rate of 15 gpm will
generate 75 ac-ft/yr.

RELIABILITY OF WATER:

Sufficient groundwater is avalable from the Hueco, Meslla, and Rio Grande Alluvium
aquifers while causng minima increese in waer-level declines.  Temporay water shortages
may occur during drought periods, which may require lowering of pumps or degpening of wells.

COST OF WATER:

Additiond annua energy cost of gpproximately $1,000 represent the only additiond cost
for supplying the water.

Ingdlation of a water didribution system associated with the 15 rangeand wells would
increase the efficient use of the water supply and the range resource. A single well can serve a
larger area by adding a pipeline and a trough. So thet a single well could service up to 8,000
acres, 2 miles of 1% in. pvc (200 ps) pipe can be indtdled a an average (norma or rocky) cost
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of $0.78 per ft. or $8,236 (prices based on NRCS guidelines and the possibility exists for some
federd cost sharing). Estimated cost for 15 new pipdinesis $124,000.

ENVIRONMENTAL ISSUES:

In addition to livestock, loca and migratory wildlife often depend on livestock watering
fecilities Maintaining water and access at these facilities is a crucia aspect of wildlife habitat.
Additiond ground-water withdrawas could potentidly decrease flow in locd springs and
streams, which could have a negative impact on water-dependent species.

IMPACT ON OTHER WATER RESOURCES:

No effects on other water resources are anticipated. However, the data available is
insufficient to dae this with any degree of certainty. Additiond data from new sudies of the
Igneous and other local aquifersis needed.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:

No effects on agricultural activities are anticipated except insofar as loca springs may be
affected, in which cases some ranchers could be severely impacted. If the water level declines,
some ranches may not be able to deegpen their wels given the increased cost of producing the
wells, together with the capitad required. At this point ranching may cesse to be vigble in some
aress of the county.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

Additiond hydrologicd sudies of the aguifers in the county, including modeliing where
gopropriate, are necessary to assess the impact of this strategy. If the hydrology does not verify
the impacts and assumptions of this strategy, it should be reconsdered.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
Loca increased water-level declines may occur which potentidly may affect water levels
inwells on surrounding properties.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-38

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Livestock

STRATEGY NAME:
Herd reduction.

STRATEGY DESCRIPTION:

Livestock numbers would be reduced to be proportionate to avallable water and forage
resources. If insufficient drinking water or range forage is available across rangdand or drinking
water and produced irrigated forage and feed are insufficient for dairy and dtocker cattle, a
planned herd reduction should teke place. For range and dairy production, this may ental sdling
off older animals or poor producars, sdling offsoring earlier than normd  or  deaying
replacement animal development. For stocker cattle, this may mean sdling stockers earlier than
normd (after any travel restrictions removed) or by minimizing purchases of new stockers.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Herd reduced as necessary.
Long Term (from the year 2030 to 2050): Herd reduction as necessary.

QUANTITY OF WATER:
Additional water is not needed for this strategy.

RELIABILITY OF WATER:
Additional water is not needed for this strategy.

COST OF WATER:
Thereisno water cost for this Strategy.

ENVIRONMENTAL ISSUES:

Herd reduction will lessen the impact on remaining water supplies and naturd forage
reources, resulting in a podtive environmentd impact.  Ranchers should factor in wildlife
species and numbers when determining stocking rate on their rangeland.

IMPACT ON OTHER WATER RESOURCES:
Herd reduction will lessen theimpact on al water sources.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
Herd reduction creates aloss in potentia revenue.
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IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:

Although in generd controlled grazing promotes bio-diversty, in times of drought dl
natural resources are dressed, and herd reduction, which will occur automaticaly by the
ranchers decisions, will minimize adverse impacts on natural resources.

OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
Although loss of gshort-term revenue is expected, from a financid and biologica
standpoint herd reduction has generdly been arancher’ s best drought management strategy.

IMPACT ONWATER RITGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #71-39

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Livestock

STRATEGY NAME:
Rairfdl hervesting.

STRATEGY DESCRIPTION:

Ranfal haveding is the process of collecting and goring precipitation for beneficid
uses from land that is susceptible to runoff. Rainfdl harvesting gSructures (caichment basins or
ran trgps) are aso doubly effective in reducing soil erosion losses by dowing the flow of water
in drainage channds.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Phased is as needed.
Long Term (from the year 2030 to 2050): No additiona supply needed.

QUANTITY OF WATER:

The Texas Water Devdopment Board's “Texas Guide to Rainwater Harvesting” gives
the methodology to caculate rainfdl harvest amounts usng average precipitation for the time
period 1940 through 1990 at sdected rain dtations across Texas. However, this Regional Water
Plan must be based on water supply amounts that could be yieded during drought-of-record.
Therefore, average water yidd amounts produced by the methodology usng average
precipitation amounts should be adjusted. The TWDB publication gives minimum precipitation,
maximum precipitation and 10th percentile, 25th percentile, and 50th percentile (median)
amounts as well as the average precipitation amounts. Investigation of Nationd Climatic Data
Center precipitation data for West Texas daions shows that the drought-of-record in 1956
closdly approximates the 25" percentile precipitation amounts.  Therefore, if one substitutes the
25" percentile precipitation amounts for the average precipitation amounts within the
methodology, the quantity of water on an annua bass from a 1,500 square-foot residences in B
Paso County is 5,193 gallons, or only 0.016 acre-foot of water per year.

RELIABILITY OF WATER:
This gtrategy isonly as reliable as frequency and quantity of precipitation events.

COST OF WATER:

Cae must be taken in locatiing catcchment basins so they will hold as much water as
possble and to prevent them from being washed-out following a dgnificat ranfal event.
Usualy an earthen dam is condructed across a drainage way (aroyo) that is cutting through
relaively deep soils that will act & a natural seal to prevent deep percolation losses. Mogt of the
earthen dams are less than 2,000 cubic yards in size. Norma cost for congtruction is about $1.00
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per cubic yard of earth moved. For purposes of this analyss assume a cost of $2,000 per
structure.

A mgor pat of the benefit of these structures is soil eroson control, and the posshility
exigsthat apart of the construction costs can be associated with erosion contral.

ENVIRONMENTAL ISSUES:

In addition to livestock, locd and migratory wildlife often depends on livestock watering
facilities. Catchment basins can serve to reduce soil eroson losses, and in some cases reduce
sediment loading in ephemera waterways.

IMPACT ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
Economic impact to loca ranchers is expected to be postive, because of better utilization
of the range resource.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-40

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Livestock

STRATEGY NAME:
Additiond wdls

STRATEGY DESCRIPTION:

Twenty additiond wells will be drilled if expanded use of exiding wells is insufficient to
meet anticipated needs. Mogst of the wells will be associated with dairies, which represent the
greatest use by livestock. Some wels will be associated with stocker operations within the Rio
Grande flood plain.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Twenty additiond wells would be needed
immediately to meet current expected deficits.

Long Term (from 2030 to 2050): No additiona wells needed to meet water supply needs,
but well and pump maintenance may be necessary.

QUANTITY OF WATER:
Twenty new wedls pumping a an average rate of 20 gom for 3 hours each day will
produce 80 ac-ft of water per year.

RELIABILITY OF WATER:

Sufficent groundwater is avalable from the Rio Grande Alluvium and likdy from the
Hueco and Meslla Bolsons without excessive water level declines. Care will need to be taken in
identifying Stes, snce water with TDS levels less than 3,000 mg/L would be most desrable for
dairies, while stocker operations could use water with TDS levels up to 5,000 mg/L.

COST OF WATER:

Water well depths in the Rio Grande Alluvium range from 20 to about 200 ft in depth
An average wdl depth of 140 ft was sdected, which may be deeper than needed, but generdly
the deeper the well the higher the water qudity. Water well depths in the Meslla and Hueco
Bolsons range from 200 to greater than 1,500 ft. An average of 650 ft. was sdected for this
andyss.

Cogt for wel drilling is teken as $15 per ft. Cogt for casng, inddlation, and
development is $6 per ft. A suitable submersible pump is priced at $1,000. Average cost for a
wdl in the Rio Grande Alluvium is taken to be $3,940. Average cost for wells in the Hueco and
MesillaBolsonsis taken at $14,650.

Cost for 15 welsin the Rio Grande Alluvium — $59,100.

Cog for 5 wellsin the Hueco and/or Mesilla Bolsons - $73,250.
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ENVIRONMENTAL ISSUES:
Additiond watering locations may have abeneficid effect on wildlife needs,

IMPACT ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
In some cases, irrigation wells drilled into the Rio Grande Alluvium could serve double
duty for livestock water.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:
If amount of water available for livestock becomes a sgnificant issue during a drought of
record, then the impact on local livestock owners and operators would be postive.

IMPACT ONWATER RITGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #71-41

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Livestock

STRATEGY NAME:
Water Conservetion by Dairies

STRATEGY DESCRIPTION:

Traditiond daries use water resources for: drinking by dary cattle, cleaning cows prior
to milking, ceaning equipment, evgporative cooling, and flushing manure.  Reduction in
quantity of water in any area can effect asaving in water use.

Traditiond dairies use about 150 to 200 galons of water per cow per day. By
diminating evaporative cooling and flushing manure, and modifying the methods for washing
cows prior to milking, El Paso dairies have reduced water use to dightly under 100 gdlons of
water per cow per day.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Dairies in El Paso County are dready leading in
water conservation practices.

Long Term (from 2030 to 2050): Conservation practices and maintenance of facilities to
continue.

QUANTITY OF WATER:
This drategy does not generate new water, but reduces demand through conservation
practices.

RELIABILITY OF WATER:
NA

COST OF WATER:
There is no water cost for this strategy, nor are benefits to be accrued because the strategy
has been implemented.

ENVIRONMENTAL ISSUES:

Elimination of excess within the dary management sysem serves to reduce the amount
of wadtewater generated by daries The daries sill must remove manure solids from ther
location. Offgte transport of manure solids is an easier task than trangport of wastewater.

IMPACT ON OTHER WATER RESOURCES:
None
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IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
Maximum conservation is currently being practiced. New consarvation technology will
be required to make this strategy viable.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:
None

IMPACT ONWATER RITGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-42

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Livestock

STRATEGY NAME:
Wastewater reuse by Dairies

STRATEGY DESCRIPTION:

Traditiond daries use water resources for drinking by dary cattle, cleaning cows prior to
milking, deaning eguipment, evaporative cooling, and flushing manure.  All but drinking water
and a pat of the evgporaive cooling generate wastewater. In addition, runoff from rainfal
events can generate sgnificant wastewater.

Conservation savings of water have dramaticaly reduced the amount of wastewater
generated by daries in El Paso County. That coupled with a scarcity of ranfal minimizes the
amount of wastewater generated by dairies.

Wadewater and biosolids from daries and other confined anima feeding operdaions
(CAFO’'s) are regulated by EPA and the TNRCC under the Clean Water Act. Wastewater that is
generated is stored in lagoons, and generdly evaporated or in some cases applied to beneficia-
use dgtes. The amount of wastewater and biosolids that can be agpplied to a beneficid-use dte is
governed by the nitrogen leve in the materid. Soil phosphorus levels determine which fidds
can receive goplications.  With the current regulations it is beneficid for the daries to move as
much of the materid off-dte as possible, and distribute it over alarge area.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Dairies in El Paso County generate very little
wastewater, and what is generated is highly regulated.

Long Term (from 2030 to 2050): The use of wastewater by dairies is likely to continue to
be regulated.

QUANTITY OF WATER:
This strategy does not generate new water.

RELIABILITY OF WATER:
This strategy does not generate new water.

COST OF WATER:
Thereisno water cost for this Strategy.

ENVIRONMENTAL ISSUES:
EPA and TNRCC under the Clean Water Act regulate wastewater and biosolids from
CAFO'sin El Paso County.
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IMPACT ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
Current regulations regarding the use of dairy-generated wastewater reuse would have to
be modified to dlow this srategy to be viable.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:
None

IMPACT ONWATER RITGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 71-43

WATER USER NAME:
County: El Paso
River Basin: Rio Grande
User Name: Livestock (Dairies)

STRATEGY NAME:
Purchase water from El Paso

STRATEGY DESCRIPTION:

Contracts for the purchase of raw water from the City of El Paso derived from the Upper
Rio Grande and the Meslla Bolson may be developed in the unlikely event that additiond wells
are insufficient to meet anticipated needs by the dairies. Although dairies represent close to 90%
of water use by livestock, they would likely resort to water purchases only in times of emergency
and for only a reativdy smal quantity of water. Longer duration requirements would likey
prove unprofitable.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): On an as-need basis only.
Long Term (from 2030 to 2050): On an as-need basis only.

QUANTITY OF WATER:

Since dairies represent about 90% of the livestock water use in El Paso County, b meet
the projected shortfal will require 70 ac-ftlyr. Depending on water-use efficiencies by darries
this represents the quantity of water needed to support 625 to 780 dairy cattle.

RELIABILITY OF WATER:

Rio Grande water is unavalable during drought-of-record conditions and the rdigbility of
fresh ground water from the Hueco and Meslla Bolsons becomes doubtful during drought-of-
record conditions approximately after the year 2020. Purchase of water from the City of El Paso
must be approved by EPWU and mugt comply with dl of the policies, provisons and guidelines
of El Paso’'s Annexation Policy, Comprehensve Plan, and Drought Contingency Plan, as well as
EPWU’ s Rules and Regulations and Growth Management Plan.

COST OF WATER:
The capital costs br this drategy are $0. The annua cost associated with this Strategy is
$88,970. The cost per acre-foot/year is$1,271. The cost to treat 1,000 galonsis $3.90.

ENVIRONMENTAL ISSUES:
None

IMPACT ON OTHER WATER RESOURCES:
None
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IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
Unless the implementation of El Paso’'s drategies is successful, this drategy will not be
viable.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:
None

IMPACT ONWATER RITGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #1151

WATER USER NAME:
County: Hudspeth
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Additiond wdls

STRATEGY DESCRIPTION:

All public supply and rurd domestic water supplies in the county are derived from
ground-weter sources primarily in the Hueco Bolson aquifer.  Drilling of new wels will provide
additiond water that is needed in excess of water that can be obtaned from the maximum
precticd withdrawds from exising wedls (draegy 115-3). Individud, low volume wells will be
drilled to serve each new rurd home, and moderate volume new public-supply wels will serve
increased demands primarily aong the river corridor in the southern part of the county.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Approximatdy 20 new individua domestic wells
and two new public-supply wells would be needed.

Long Term (from the year 2030 to the year 2050): Only maintenance and replacement
wells needed.

QUANTITY OF WATER:
2PS wells x 100gpm x 60min x 12 hours x 365 days + 325,851 = 160 ac-ftfyr
20 domestic wells x 3gpm x 60min x 5 hours x 365 days + 325,851 = 20 ac-ftiyr
Tota volume = 180 ac-ftiyr

RELIABILITY OF WATER:

Sufficient ground water from the Hueco Bolson to meet increased needs may be limited.
Many dry holes have been drilled in the past in the County and more should be anticipated.
Proper wel spacing and pump sizing should be consdered to prevent interference between wells
and to keep wdls operating at acceptable capacity. Chemicd qudity of the water is margind
and is the limiting feactor. Water qudity should be monitored routindy to guard agangt the
encroachment of poorer quality water.

COST OF WATER:

The average depth of public water-supply wells in the Ft. Hancock area is expected to
goproximately 200 ft. If the well is fitted with 6in ID casing, the cost of the borehole shoud be
approximately $14,000. The pump, motor, drop pipe, cable, and control panel should be as
much as $8,250. Thetota cost of two wellsis $44,500.

The average depth of new domestic wells in the Ft. Hancock area is expected to be
goproximately 100 ft. The cost to drill the borehole and set surface casng should be
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approximately $1,500. The cost of the pump, motor, drop pipe, cable and control box should be
an additiona $2,000. Cost for 20 domestic wellsis $40,000. Totd strategy cost is $84,500.

ENVIRONMENTAL ISSUES:
Additiond ground-water withdrawas could potentidly decrease flow in locd sorings and
streams, which could have a negative impact on water-dependent species.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:

No effects on other water resources are anticipated. However, the data available is
insufficient to dae this with any degree of certainty. Additiond data from new Sudies of the
Igneous and other local aquifersis needed.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
No effects on agriculturd activities are anticipated except insofar as loca springs may be
affected, in which cases some ranchers could be severdly impacted.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
The dilling of public-supply wdls must be in compliance with dae regulations.
Additiond hydrological sudies of the aguifers in the county, including modding where
aoppropriate, are necessary to assess the impact of this strategy. If the hydrology does not verify
the impacts and assumptions of this strategy, it should be reconsidered.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

The qudity of exising ground-water supplies is margina, and often does not meet safe
drinking water standards. Continued use of this supply source may result in hedth related
problems.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #115-2

WATER USER NAME:
County: Hudspeth
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Didtribution system maintenance

STRATEGY DESCRIPTION:
|dentify and repair water-supply transmisson lesks.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Leaks repaired asidentified
Long Term (from the year 2030 to the year 2050): Lesks repaired as identified

QUANTITY OF WATER:
This drategy does not generate new water but rather extends exising supply by
eliminating water |osses.

RELIABILITY OF WATER:
Water saved by the repar of transmisson lesks was previoudy being produced and is
therefore guaranteed as being an available addition supply.

COST OF WATER:

Expected cost of identifying and reparing transmisson lesks is highly variable and is
primarily dependent on sze and length of the required pipdine replacement. Potentid for
pipeline lesks increases with age of the exiding pipdine. Assuming a replacement of 1,000 feet
of 12-inch pipeline with gppurtenances plus 20% markup for urban repairs (1,000 x $32 x 1.2),
annua cost would be approximately $38,400.

ENVIRONMENTAL ISSUES:
Limited environmentd effects may be expected as aresult of required excavation.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
The waer savings achieved will offsst the totd quantity of water previoudy required to
be withdrawn. No effect is anticipated on other water resources.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None
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OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
An efficient water system with limited to no water loss conserves the water supply source
and may lower the overdl cost of delivered water to the end user.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #115-3

WATER USER NAME:
County: Hudspeth
River Basin: Rio Grande
User Name: County other

STRATEGY NAME:
Expanded use of existing wells

STRATEGY DESCRIPTION:

All of the “County Other” water shortage is with water-supply entities and individua
rurd domestic homes that are supplied from ground-water sources primarily from the Hueco
Bolson aquifer.  The exiging public-supply wells may be capable of being pumped for a longer
period of time each day to meet increased needs. Increased demand from new rurd domestic
homeswill be met by strategy 115-1.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Additiona pumping time will occur as needed.

Long Term from the year 2030 to the year 2050): Additiond pumping time will occur as
needed.

QUANTITY OF WATER:

Asuming that the water-supply entities operate four moderate-capacity wells a an
average 50 gpm, increasng the pumping time of each wdl by two hous will generate 27 ac-
ftiyr.

RELIABILITY OF WATER:

Sufficient ground water is avalable from locd aquifers however, loca water-leve
declines may increese.  Water qudity is of concern (above safe-drinking-water standards) in
some wells completed in the Hueco Bolson aguifer.

COST OF WATER:
Additiond annua energy cost of gpproximatdy $3,000 is anticipated from this Strategy.

ENVIRONMENTAL ISSUES:
Additiond ground-water withdrawas could potentidly decrease flow in loca springs and
streams, which could have a negative impact on water-dependent species.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:

No effects on other water resources are anticipated. However, the data available is
insufficient to date this with any degree of certanty. Additiona data from new sudies of the
Igneous and other local aquifersis needed.
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IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:

No effects on agriculturd activities are anticipated except insofar as locd springs may be
affected, in which cases some ranchers could be severdly impacted. If the water level declines,
some ranches may not be able to degpen their wells given the increased cost of producing the
wells, together with the capitd required. At this point ranching may cease to be viable in some
areas of the county.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

Additiond hydrological sudies of the aguifers in the county, including modding where
appropriate, are necessary to assess the impact of this Strategy.  If the hydrology does not verify
the impacts and assumptions of this Strategy, it should be reconsidered.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:
Loca increased water-level declines may occur which potentidly may affect water levels
in wells on surrounding properties.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #1154

WATER USER NAME:
County: Hudspeth
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Surface water converson and treatment

STRATEGY DESCRIPTION:

This drategy includes the converson of rights to use up to 3,000 acre-feet of Rio Grande
Project water to be stored in an HCCRD#1 reservoir. This strategy dso includes the congtruction
of a treatment plant located near the reservoir and a 12-mile, 20-inch didribution pipeine from
the treatment plant to the Fort Hancock area. This new supply is intended to replace the existing
ground-water supplies currently being provided by the Fort Hancock WCID and the Esperanza
FWSD#1 that are no longer compliant with state drinking water stlandards.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Supply is heeded in the very near future.
Long Term (from the year 2030 to the year 2050):

QUANTITY OF WATER:
A quantity of 3,000 acre-feet converts to 2.7 MGD; a peaking factor of 1.5 brings this to
a4.05 MGD design capacity.

RELIABILITY OF WATER:

Single year supply problems expected 1 out of 15 years and multiple-year supply
problems expected 3 out of 30 years. Ground water will be used during times of surface water
shortage. Source water from the Upper Rio Grande is conddered to be insufficient for
diversons during drought- of-record conditions.

COST OF WATER:

The cogt of the water treatment plant, based on a design capecity of 4.05 MGD, is
edtimated to be $9,855,000. The cost of a 20.29 hp water intake / pump dtation is estimated to be
$125,800. A 12-mile, 20-inch pipeine from the trestmert plant to the Fort Hancock area is
estimated to cost $3,041,280. Tota infrastructure cost is estimated to be $13,022,080. The
esimated cost for ground storage facilities, if required, based on the number of Fort Hancock
and Esperanza water connections required by TNRCC for public water systems is approximately
$63,900. Totd cost including ground storage is $13,085,980.

ENVIRONMENTAL ISSUES:
None
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IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
Existing storage reservoirs conserve an estimated 20,000 acre-feet of Rio Grande Project
Water annudly. All water expected to be obtained from water salvage projects.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

This drategy depends on the consummation of an agreement between EPCWID#], the
Bureau of Reclamation and others. If no agreement is reached, this Strategy may be impossible
to fully implement.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Exiging water supply sources will soon be unavalable as they currently exis. The
indbility to implement new water-supply drategies will have a severe negative socid and
economic impact on citizens and businesses currently being served by the Fort Hancock WCID
and the Esperanza FWSD#1.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:

The exising March 19, 1998 Converson Contract between the USA and EPCWID#1
provides the legd framework for converson of Rio Grande Project Water from irrigation to
municipal use. The Converson Contract of 1998 which dlows converson of agriculturd water
for municipa purposes limits the converson to providers of municipa and industrid waeter, does
not include Hudspeth a this time. In addition, the Converson Contract requires a Third Party
Contract with the recipient of the water, and Hudspeth County is not a party to an existing Third
Party Contract with EPCWID#1 and the Bureau.

IMPACT ON NAVIGATION:
None
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STRATEGY #1155

WATER USER NAME:
County: Hudspeth
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Dedination

STRATEGY DESCRIPTION:

Dedindion refers to any activity that reduces the sdinity of a water source to below
1000-ppm TDS. This drategy includes the condruction of a reverse-osmoss desdination
facility near the current ground-water supply for Fort Hancock. This new supply is intended to
replace the existing ground-water supplies currently being provided by the Ft. Hancock WCID
and a portion of the supply from the Esperanza FWSD#1. These ground-water supplies are no
longer compliant with date drinking water dandards. This drategy consders the desaination of
brackish groundwater (not currently being developed to any dgnificant extent in the southern
part of the county).

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Immediate implementation is desirable.
Long Term (from the year 2030 to the year 2050): Only maintenance needed.

QUANTITY OF WATER:
This gtrategy congders the desaination by trestment of up to 216 acre-feet of water to
meet al of Hudspeth “ County Other” projected demands.

RELIABILITY OF WATER:
Sufficient resarves of brackish water exist in the Hueco Bolson and Rio Grande Alluvium
aquifers:

COST OF WATER:

The desgn capacity is lower than what economies of scae will produce in the reverse
osnoss desdination plant. If ingead, a 1-MGD plant is desgned, then the annudized cog is
approximately $1.10 per 1,000 galons of water or $354 per acre-foot. Over a 30-yeer life, thisis
a $1,593,000 capita cost. Assuming 5,000 feet of pipe and a pipe diameter of 8 inches, the
esimated cost for the water transmisson system is approximatey $120,000. The estimated cost
for ground storage fadilities, if required, based on the number of Fort Hancock and Esperanza
water connections required by TNRCC for public water systems is approximately $63,900.
Total estimated cost is $1,776,900.
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ENVIRONMENTAL ISSUES:

The mgor environmentd issue relaed to the use of desdindion is the disposd of the
process by-product. Alternatives for digposa of the rgect brine include deep wdl injection and
the use of evaporation beds. Drying beds require the use of large land areas to accommodate the
daly production of brine. Disposd usng deep wel injection is not very prevaent and there are
numerous uncertainties relative to the practicad digposd of large volumes by this method.
Prdiminary planning indicates viable disposal options exis that have environmertdly benign
impectsinduding disposd in exiding st flat environments or in lined pits,

IMPACT ON OTHER WATER RESOURCES:
Mining of brackish water aquifersis required under this strategy. There is no impact to
other water resourcesin the area.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
No impacts to natura resources with well engineered brine disposal.

OTHER FACTORS:
A method must be found to dispose of the by-product. Cost and environmenta issues
may result in this strategy being difficult to implement.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:

Exigting water supply sources will soon be unavailable as they currently exist. The
inability to implement new water-supply strategies will have a severe negative socid and
economic impact on citizens and businesses currently being served by the Ft. Hancock WCID
and the Esperanza FWSD#1.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 115-6A

WATER USER NAME:
County: Hudspeth
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Ground water transfer

STRATEGY DESCRIPTION:

Ground water from the Wild Horse Hat aquifer would be purchased from the City of Van
Horn and ddivered through an exising pipdine to Sera Blanca and onward through a new
pipeline to southern Hudspeth County. The water would be ddivered to communities served by
the Fort Hancock WCID and the Esperanza FWSD#1.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Immediate implementation is desired.
Long Term (from the year 2030 to the year 2050): Only repair and replacement needed.

QUANTITY OF WATER:
Approximately 220 acre-feet per year will be delivered.

RELIABILITY OF WATER:

Ground water is avaldble in the vicinity of the Van Horn wel fidd in the Wild Horse
Hat aquifer; however, Van Horn will likey need to expand its ability to produce weater by
drilling additiona wels. Depending on the amount of water-level decline, water quaity may be
adversdly affected as the water remaining becomes increasingly brackish.

COST OF WATER:

The cost of a 34-mile, 8inch pipeline from Serra Blanca to Fort Hancock aong IH-10 is
approximately $4,286,600. A booster dtation needed to lift the water over devation difference in
the Quitman Mountains is estimated to cost gpproximatey $620,000. A EMGD ground storage
tank associated with the booster dtation is adso needed at a cost of $275,000. Estimated cost for a
Fort Hancock / Esperanza ground storage fecilities is approximately $63,900. Totd facility cost
is approximately $5,245,500.

ENVIRONMENTAL ISSUES:

Temporary land surface disturbance can be expected with the congtruction of wels and
pipdines. No long-term negdive environmenta impact is anticipated in the vicinity of the Van
Horn wdl fidd.
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IMPACT OF STRATEGY ON OTHER WATER RESOURCES:

Additiond ground-water pumpage from the Van Horn wdl fidd will likey increase
water-level declines in the area. The overdl effect on weater levels in the Wild Horse Hat aguifer
is also dependent on other users of the aquifer.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
Areas adjacent to the proposed wel fild may experience an undetermined amount of
water-leve declinein the aquifer being pumped.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

Ground water produced from wells and transported out of the area must comply with
rules of the Culberson County Groundwater Conservation Didrict.

Additiond hydrologica studies of the aquifers in the county, including modeling where
gppropriate, are necessary to assess the impact of this strategy. If the hydrology does not verify
the impacts and assumptions of this Srategy, it should be reconsdered. Development of aplan
to prevent the depletion of the aquifer is necessary prior to the full implementation of this
drategy. Additiondly, this strategy is dependent on more thorough cost anaysis.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Exiging water-supply sources will soon be unavalable as they currently exis.  The ingbility to
implement new water-supply drategies will have a severe negaive socid and economic impact
on citizens and businesses currently being served by the Fort Hancock WCID and the Esperanza
FWSD#1. Depending on the extent of decline, some ranches may no longer be economicaly
vidble

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 115-6B

WATER USER NAME:
County: Hudspeth
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Ground water transfer

STRATEGY DESCRIPTION:

Ground water would be produced from wadlfields to be developed in the Red Light Draw or
Green River basn aguifers and transported through a pipeine to communities in southern
Hudspeth County served by the Fort Hancock WCID and the Esperanza FWSD#1. The rights to
use water from current landowners in the Red Light Draw or Green River basns would be
negotiated.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Immediate implementation is desired.
Long Term (from the year 2030 to the year 2050): Only repair and replacement needed.

QUANTITY OF WATER:
Approximately 220 acre-feet per year are needed.

RELIABILITY OF WATER:

Sufficient ground weater exists in the Red Light Draw and Green River basn
aquifers, however, the data avalable is insufficient to date this with any degree of certainty.
Because of the rdatively low transmissvity of the aguifers, proper wdl spacing will be
necessary to prevent interference between wels. A ground-water mining condition can be
expected if dgnificant withdrawas are concentrated within a rdaively smdl area. Depending on
the amount of water-level decline, water qudity may be adversdy affected as the water
remaining becomes increasingly brackish.

COST OF WATER:

The estimated cost of ingtaling a 900-ft deep public water-upply wel with 8-in1D
casing is $87,000. The pump, motor, drop pipe, cable, and control panel will cost an additiond
$17,000. Thetota cost is $104,000. For three wells, the total cost is $312,000.

The cost of a 57-mile, 8inch pipdine from Red Light Draw to Serra Blanca and then to
Fort Hancock dong IH-10 is gpproximatey $7,263,400. A booster station needed to lift the
water over devation difference in the Quitman Mountains is edimated to cost approximatey
$620,000. A 1:=MGD ground storage tank associated with the booster station is aso needed a a
cogt of $275,000. Edimated cost for a Fort Hancock / Esperanza ground storage facilities is
approximately $63,900. Total facility cost is approximately $ 8,534,300.
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ENVIRONMENTAL ISSUES:

Water leves in the vicinity of the proposed well fidd may dedine and windmill wells in
the near vicinity could go dry. If this were to occur, wildlife dependent on these livestock
watering facilities could be impacted.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:

No effects on other water resources are anticipated. However, the data avalable is
insufficient to date this with any degree of certainty. Additiond data from new udies of the
local aguifersis needed.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
Areas adjacent to the proposed well fild may experience an undetermined amount of
water-level declinein the aguifer being pumped.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

The drilling of new public-supply wels must be in compliance with State regulaions
and rules of locd Ground Water Conservation Didtricts.

Additiond hydrologica gudies of the aguifers in the county, induding modding where
appropriate, are necessary to assess the impact of this strategy. If the hydrology does not verify
the impacts and assumptions of this srategy, it should be reconsdered. Development of a plan
to prevent the depletion of the aguifer is necessary prior to the full implementation of this
drategy. Additiondly, this strategy is dependent on more thorough cost andyss.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Exiging water supply sources will soon be unavalable as they currently exis. The
indbility to implement new water-supply strategies will have a severe negative socid and
economic impact on citizens and businesses currently being served by the Fort Hancock WCID
and the Esperanza FWSD#1. Depending on the extent of decline, some ranches may no longer be
economicaly viable.

IMPACT ON WATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
Purchase of land or rights to use water must be negotiated with local landowners.

IMPACT ON NAVIGATION:
None
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STRATEGY #1158

WATER USER NAME:
County: Hudspeth
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Rainfal Harvesting

STRATEGY DESCRIPTION:
Ranfdl havesing involves capturing ranfdl from roofs or in amdl suface
impoundments, providing water that is usudly lost to the rural homeowner.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): This strategy could be implemented relatively eedly,
inexpensvely and quickly for immediate to short-term benefit.

Long Term (from the year 2030 to the year 2050): The drategy would continue in place
aslong as the homeowner desired and/or the home remained intact.

QUANTITY OF WATER:

The Texas Water Devdopment Board's “Texas Guide to Ranwater Harvesting” gives
the methodology to cdculate rainfal harvest amounts usng average precipitetion for the time
period 1940 through 1990 at sdected rain dtations across Texas. However, this Regional Water
Plan must be based on water supply amounts that could be yidded during drought-of-record.
Therefore, average waer yieddd amounts produced by the methodology usng average
precipitation amounts should be adjusted. The TWDB publication gives minimum precipitation,
maximum precipitation and 10th percentile, 25th percentile, and 50th percentile (median)
amounts as well as the average precipitation amounts. Investigation of Nationd Climatic Data
Center precipitation data for West Texas daions shows that the drought-of-record in 1956
closdy approximates the 25" percentile precipitation amounts.  Therefore, if one subdtitutes the
25" percentile precipitation amounts for the average precipitaion amounts within the
methodology, the quantity of water on an annud basis for a 1,500 sguare-foot residence near
Alpineis 5,193 gdlons, or only 0.016 acre-foot of water per year.

RELIABILITY OF WATER:

The quantity given above is on an annud bass;, an efficiency of 100% is assumed. Also,
the methodology is dmplified from a monthly waer bdance.  Both the efficency and
characteristic monthly water badance are dte-gecific and dependent on the individud
homeowner’ s skill in designing and implementing his particular system.

COST OF WATER:

The ongoing cost of weter is negligible, as operation and maintenance would involve
nothing more than regular goplication of chloring, iodide or other sanitizing chemicds or
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methods, regular ingpection of the system for lesks or deterioration, and costs for operating a
gndl pump. A resdentid sysem in Far West Texas, usng metad roofing and above-ground
polyethylene cisterns costs approximately $4,000.

ENVIRONMENTAL ISSUES:
None

IMPACT ON OTHER WATER RESOURCES:
Minima loss of water to aguifer recharge and an associated decrease in surface water
flows may result, as the water reaches the homeowner rather than the region in generdl.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
This could be an extremely beneficid water management drategy in terms of reviving a
local economy and/or encouraging people to settle in a very water-scarce area.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #1159

WATER USER NAME:
County: Hudspeth
River Basin: Rio Grande
User Name: Irrigation

STRATEGY NAME:
Conservation and technology (Lower Valey)

STRATEGY DESCRIPTION:

Use of aggressve water conservation technologies, improved water efficient crops, and
reduction in the Federd farm program subsidies serve to reduce the amount of water used on
agricultura crops.

Irrigation demand data provided by TWDB incorporated a scenario whereby demand
over time was affected by changing crop prices, crop yields, and production costs. Federa farm
payments were hed condant over the planning period. Water conserving irrigation technology
isincorporated asit becomes economicaly feasible.

The TWDB provided additiona scenario data that reflected an aggressve implementation
of water-conservation technology. Ther scenario aso incorporated a 50% reduction in fam
subsidies, which may represent the mgjor cause for decreased water-use.

TIME INTENDED TO IMPLEMENT:
Short term (prior to the year 2030): Phased in as technologies become available.
Long term (from 2030 to 2050): Phased in as technol ogies become available.

QUANTITY OF WATER:

This drategy does not generate new water, but reduces demand by usng aggressve
conservation and technology improvements. On a county wide bass, over the planning period,
TWDB edtimates water savings to be: 1,571 ac-ft/yr in 2000, 3,057 ac-ft/yr in 2010, 4,463 ac-
ft/yr in 2020, 5,791 ac-ft/yr in 2030, 7,044 ac-ft/yr in 2040, and 8,226 ac-ft/yr in 2050.

The lower valey in Hudspeth County represents approximately 43% of the demand for
irrigetion water in Hudspeth County. As such, water savings in the lower valey are edimated to
be: 675 ac-ft/yr in 2000, 1,314 ac-ft/yr in 2010, 1,919 ac-ft/yr in 2020, 2,490 ac-ft/yr in 2030,
3,029 ac-ft/yr in 2040, and 3,537 ac-ft/yr in 2050.

RELIABILITY OF WATER:
Water saved through this drategy can be used within the system where technology
improvements are not feasible.

COST OF WATER:

Costs associated with this strategy are impossible to quantify. The codts are expected to
be supported by agricultura producers through increased yield potentid and decreased costs
associated with irrigetion.
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ENVIRONMENTAL ISSUES:

A reduction in the use of water for irrigation would result in less return flow. In some
portions of the Rio Grande agriculturd return flows are about al that keeps the river wet. Some
over-irrigation to minimize the impact of sdinity will have to be factored in to this Srategy.

IMPACT ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
This srategy generdly has a pogitive impact on agriculture.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
Currently the cost of water to agriculturad producers is relaively low. New techniques
developed for this strategy must be cost effective or this strategy will not be viable.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:
Efficent water use technology may dlow cetan fam operations to continue during
periods of minimd water availahility.

IMPACT ONWATER RITGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #115-10

WATER USER NAME:
County: Hudspeth
River Basin: Rio Grande
User Name: Irrigation

STRATEGY NAME:
Expanded use of existing wells (Lower Vdley)

STRATEGY DESCRIPTION:

A number of wdls in the Rio Grande Alluvium in various sages of use ae used for
supplementd irrigation and for livestock watering in Hudspeth County. Of the 39 wdls (water
quaity data from 1970 on) in the TWDB water quality database, 7 have eectricad conductivities
less than 4 dSY/m. These wdls may be used to provide supplementd water to carry perennid
crops such as dfafaand irrigated pasture through a growing season.

TIMEINTENDED TO IMPLEMENT:

Short term (prior to the year 2030): Existing wels should be evauated periodicdly so
that producers can have sysems opeationd following natification of an impending water
shortage.

Long term (from 2030 to 2050): Phased in as needed, maintenance on wells and

equipment will be necessary.

QUANTITY OF WATER:

To meset the needs for carrying perennid crops through the growing season, existing
wells can be evaduated and prepared for expanded use. Alfdfaand perennid irrigated pasture
will need 8,700 ac-ft/yr under full irrigation, or 2,610 ac-ft/yr & 30% use. The 7 existing wells
with dectrical conductivities less than 4 dS/m can be scaled up (500 gpm) to meet the 2,610 ac-
ft/yr water needs through the time period of the plan.

RELIABILITY OF WATER:

Sufficient ground water is avalable from the Rio Grande Alluvium; however, water with
electricd conductivities less than 4 dSYm (TDS=2,180 mg/L) should be sdected. Some draw
down will occur based on the rate of pumping. This could dso result in a change in water
qudity & agiven well.

COST OF WATER:

Although expanding the use of exising wells should incur no additionad cost except that
for increased energy use. To meet projected needs, It is likdy that a number of wels will need
to be reworked and many will need larger capacity pumping systemsingaled. For caculation
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purposss, it is assumed that five out of the seven wdls will need to be reworked and have larger
pumping units inddled. Average well depth of wadls is 120 ft. Estimated cost for reworking a
wdl and ingdling higher capacity pump and motor is $10,000. This cost may vary condderably
from wdl to wdl, and in some cases may entall abandoning the origind well and drilling a new
well.

Estimated cost for the entire strategy is $50,000.

ENVIRONMENTAL ISSUES:

Use of the highly sdine water associated with the Rio Grande Alluvium cregtes a
ggnificant dkdinity hazard, and should only be conddered an short-term emergency solution.
That is why only perennid crops were sdected for irrigation. In the time following drought
relief, a leaching program will have to be initited to ad in reducing the soil st buildup from
use of the Alluvium weter.

IMPACT ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
The dtrategy is designed only to prevent loss of high vaue perennia crops.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
Only that associated with soil salinity buildup.

OTHER FACTORS:

It is likey that the TWDB database underestimated the number of wells avalable for
irrigation.  If additiond wells can be brought on-line, then additiona irrigation should be
goplied. Given the probable environmenta impacts, this srategy is of limited vaue unless cost-
effective leaching techniques are devel oped.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:
Use of this drategy will save pecan producers the potentia loss of their orchards, and will
also keep dfdfaand perennid irrigated pasture producers from having to replant their crops.

IMPACT ONWATER RITGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #115-11

WATER USER NAME:
County: Hudspeth
River Basin: Rio Grande
User Name: Irrigation

STRATEGY NAME:
Additiond wells (Lower Vdley)

STRATEGY DESCRIPTION:

There ae a number of irrigation wels in various dages of use in the lower valey of
Hudspeth County. Forty additiond wells will be ingdled if expanded use of exiging wels in
the Rio Grande Alluvium is insufficient to meet anticipated needs. These wells may be used to
provide supplementa water to carry perennia crops such as dfdfa and irrigated pasture through
a growing season. New wadls will be consdered acceptable if they have dectricd conductivities
up to 4 dSYm (TDS or 2,180 mg/L).

TIME INTENDED TO IMPLEMENT:

Short term (prior to the year 2030): New wels should be inddled immediady if no
exiging wells are located on a given property. At the least, ingalation should be targeted so that
producers can have systems operationd following notification of an impending water shortage.

Long term (from 2030 to 2050): Phased in as needed, maintenance will be needed.

QUANTITY OF WATER:

To meset the needs for carrying perennid crops through the growing season, 40 new wedls
will be devdoped. Only wdls cgpable of pumping a greater than 500 gpm with eectricd
conductivities less than 4 dSm will be acceptable.  For full irrigation, dfdfa and perennid
irrigated pasture will need 8,700 ac-ft/yr water.

RELIABILITY OF WATER:

Sufficient ground water is avalable from the Rio Grande Alluvium; however, water with
electrical conductivities less than 4 dSm (TDS=2,180 mg/L) should be sdlected. Some draw
down will occur based on the rate of pumping. This could dso result in a change in water
qudity & a given wdl. During a prolonged severe drought, shdlow ground water may diminish
very quickly, and water quality may deteriorate further.

COST OF WATER:

Water well depths in the Rio Grande Alluvium range from 20 to greater than 200 ft in
depth. An average well depth of 120 ft is chosen for these cdculaions. Cost of drilling a well,
inddling 10 inch casng with gravd pack and cement, gavanized production pipe, and a 500
gpm stainless sted submersible pump and wiring is $20,000.

Estimated cost per well is $20,000.

Estimated cost for 40 wells (current) is $300,000.
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ENVIRONMENTAL ISSUES:

Use of the highly saline weater associated with the Rio Grande Alluvium creates a
sgnificant dkdinity hazard, and should only be consdered a short-term emergency solution.
That iswhy only perennia crops were selected for irrigation. In the time following drought
relief, aleaching program will have to beinitiated to aid in reducing the soil sdt buildup from
use of the Alluvium weter.

IMPACT ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
The drategy is designed only to prevent loss of high vaue perennid crops.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
Only that associated with soil sdinity buildup.

OTHER FACTORS:
Wdl permits are required within Hudspeth County. Given the probable environmenta
impacts, this srategy is of limited vaue unless cogt- effective leaching techniques are devel oped.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:
Use of this drategy will help keep dfdfa and perennid irrigated pasture producers from
having to replant their crops.

IMPACT ONWATER RITGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #115-12

WATER USER NAME:
County: Hudspeth
River Basin: Rio Grande
User Name: Irrigation

STRATEGY NAME:
Expanson of Regulating Reservoir Storage (Rio Grande Vdley)

STRATEGY DESCRIPTION:
Expanson and renovation of the regulating reservoir sysem currently in use by Hudspeth
County Reclamation Digtrict No. 1

TIME INTENDED TO IMPLEMENT
Short Term (prior to 2030): Renovations on Reservoirs No. 1 and 2.
Long Term (from the year 2030 to the year 2050): Congtruction of Reservoir No. 4.

QUANTITY OF WATER

Quantities vary from year to year, but a rough edimate is that for every acre-foot of
additiond gtorage in regulating reservoirs, 4 to 7 acre-feet of water can be savaged during years
with a full or excess Rio Grande Project diverson dlocation. The expanson and renovation of
the regulaing reservoir sysem currently in use by Hudspeth County Reclamation Didrict No. 1
could salvage between 300 and 8,500 acre-feet of water per year. Reservoir No. 1 could be
expanded to provide an additionad 500 acre-feet of storage. Reservoir No. 2 could be renovated
to provide an additiona 300 acre-feet of storage. Reservoir No. 4 could be constructed to
provide for an additional 3,000 to 5,000 acre-feet of floodwater storage.

RELIABILITY OF WATER

The rdiability of avalable water from the Rio Grande for this drategy is far to poor.
Water avallability is "run of the river" and unpredictable. Approximately one out every sSx to
eght years excess water in river due to flood conditions a Elephant Butte Reservoir. During
norma diverson dlocaion years expansgon of reservoirs would dlow capture of a smdl
percentage of locd sorm flows (perhaps less than 2% of the totd flood hydrograph).
Occurrence and duration of flood hydrographs is unpredictable. During drought years expanded
storage would have little or no use since existing storage is adequiate to capture available water.

COST OF WATER

Over the 40-year life cycle of the reservoirs, the additional capacity is expected to have a
$5.00 per acre-foot operational cost and a $14.00 to $25.00 per acre-foot capitd cost. A
prolonged period of drought could increase the cogt of any water sdvaged in norma or excess
diversion alocation years to $28.00 to $50.00.
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ENVIRONMENTAL ISSUES

Capture of flood, sewage effluent and operational spill water will reduce the quantities of
water flowing past Fort Quitman. The time when most of such water will be captured will be
during years when the Rio Grande Project has a full or excess diverson dlocation or flood
conditions. The quantity of flow captured by the expanded capacity of the reservoirs is expected
to be less than 2 percent of the flow downsream of Fort Quitman and such water will be
captured partidly by trimming the peak of flood hydrographs. Approximately 25% of the water
sdvaged by the expanded reservoirs will be returned to the Rio Grande. The return flow from
water sadvaged during flood events potential would increase flows downstream of Fort Quitman

during time or reduce flow in the river. No dgnificant change in the flow regimes is expected
downgtream of Fort Quitman during norma and flood conditions, and no change in the flow
regimeis expected during drought conditions.

IMPACT ON OTHER WATER RESOURCES
None

IMPACT OF STRAGEGY TO THREATSTO AGRICULTURE
This strategy has a pogitive impact on agriculture.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES
Minimd or none.

OTHER FACTORS
None

INTERBASIN TRANSFER
No interbasin transfer of water is required.

SOCIAL AND ECONOMIC IMPACTS

Bendfit of salvaged water has direct impact on locd and regiona economy. Agriculture
is the primary source of income for the region and any ability to maintain or expand production
will directly improve the loca economy and socid conditions Some of the water developed
from this strategy may be used in supplementing and conserving M&| groundweter supplies.

IMPACT ONWATER RIGHTS, CONTRACT, AND OPTION AGREEMENTS
None

IMPACT ON NAVIGATION
None
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STRATEGY #122-1

WATER USER NAME:
County: Jif Davis
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Additiond wdls

STRATEGY DESCRIPTION:

All public supply and rurd domestic water supplies in the county are derived from
ground-water sources.  Drilling of new wels will provide additiond water that is needed in
excess of water that can be obtaned from the maximum practicd withdrawads from existing
wells (strategy 122-3). Approximately 60 individud, low volume new wells wills be needed to
serve a projected rurd population increase of 175 by the year 2050. One additional moderate-
volume, new public-supply well is needed to provide water to the High Frontier area of the Davis
Mountains.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Approximatey 50 new individua domestic wells
and one public-supply well to provide for the High Frontier service area.

Long Term (from the year 2030 to the year 2050): An additional 10 domestic wells will
be needed by the year 2050. Maintenance and replacement wells will aso be needed.

QUANTITY OF WATER:
1PS well x 50gpm x 60min x 12 hours x 365 days + 325,851 = 40 ac-ft/yr
60 domestic wells x 3gpm x 60min x 5 hours x 365 days + 325,851 = 60 ac-ft/yr
Total volume = 100 ac-ftlyr

RELIABILITY OF WATER:

Sufficient ground water is primarily avalable from the Igneous aguifer in most parts of
the County; however, many dry holes have been drilled in the past in the County and more
should be anticipated since the Igneous aguifer does not underlie dl pats of the County.
However, proper well spacing and pump sSzing should be consdered to prevent interference
between wells and to keep wells operating at acceptable capacity. Water leves in the vicinity of
higher capacity commercid pumping centers should be monitored for possble long-term
declines. Temporary water shortages may occur during drought periods, which may require the
lowering of pumps or deepening of wells. Chemicad qudlity of the weater is good.

COST OF WATER:

An additiond public water-supply well for Jeff Davis County is expected to be 400 ft
deep and to be equipped with 6in ID sted casing and screen. The cost of drilling the hole and
setting the casing and screen is expected to be $28,100. The pump, motor, drop pipe, cable, and
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control panel are expected to cost an additiona $8,250. The total cost is $35,350.

Codt to drill and complete private domestic wells will be incurred by the wel owners.
The depth of the average domestic well is expected to be approximately 300 ft. The cost to drill
and set surface casing for a well of this depth should be $4,500. The cost of the pump, motor,
drop pipe, cable, control panel, and pressure tank should be an additiona $2,000. Cost of 60
domestic wellsis $120,000. Total strategy cost is $155,350.

ENVIRONMENTAL ISSUES:
Additiond ground-water withdrawas could potentidly decrease flow in loca springs and
streams, which could have a negative impact on water-dependent species.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:

Additiond ground-water withdrawas could potentidly decrease flow in loca springs and
dreams. However, the data available is insufficient to date this with any degree of certainty.
Additiond datafrom new studies of the Igneous and other locd aquifersis needed.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
No effects on agriculturd activities are anticipated except insofar as locd springs may be
affected, in which cases some ranchers could be severely impacted.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

The number of new wells currently being permitted in the County suggedts that there will
be ggnificantly more wdls drilled than is anticipated in this drategy. The drilling of new
domestic and public-supply wells must be in compliance with State and Jeff Davis County
Underground Water Conservation Didtrict rules.

Additiond hydrologicd dudies of the aguifers in the county, including modding where
gopropriate, are necessary to assess the impact of this strategy. If the hydrology does not verify
the impacts and assumptions of this Strategy, it should be reconsidered.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
Loca water-level declines may occur which potentidly may affect waer leves in wells
on surrounding properties.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #122-2

WATER USER NAME:
County: Jif Davis
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Didtribution system maintenance

STRATEGY DESCRIPTION:
|dentify and repair water-supply transmisson lesks.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Leaks repaired asidentified
Long Term (from the year 2030 to the year 2050): Lesks repaired as identified

QUANTITY OF WATER:
This drategy does not generate new water but rather extends exising supply by
eiminating weter |osses.

RELIABILITY OF WATER:
Water saved by the repair of transmission lesks was previoudy being produced and is
therefore guaranteed as being an available addition supply.

COST OF WATER:

Expected cogt of identifying and repairing transmission legks is highly vaiable and is
primarily dependent on sze and length of the required pipeine replacement. Potentid for
pipeline lesks increases with age of the exiding pipdine. Assuming a replacement of 1,000 feet
of 6-inch pipdine with gppurtenances plus 20% markup for urban repairs (1,000 x $20 x 1.2),
annua cost would be approximately $24,000.

ENVIRONMENTAL ISSUES:
Temporary environmenta effects may be expected as aresult of required excavation.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
The water savings achieved will offset the tota quantity of water previoudy required to
be withdrawn. No effect is anticipated on other water resources.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None
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OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
An efficient water system with limited to no water loss conserves the water supply source
and may lower the overall cost of delivered water to the end user.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 122-3

WATER USER NAME:
County: Jif Davis
River Basin: Rio Grande
User Name: County other

STRATEGY NAME:
Expanded use of exising wells

STRATEGY DESCRIPTION:

All of the “County Other” water shortage is with water-supply entities and individua
rurd domestic homes that are supplied from ground-water sources. The exiging public-supply
wells may be capable of being pumped for a longer period of time each day to meet increased
needs. Increased demand from new rural domestic homes will be met by strategy 122-1.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Additiona pumping time will occur as needed.

Long Term (from the year 2030 to the year 2050): Additionad pumping time will occur as
needed.

QUANTITY OF WATER:
Assuming that water-supply entities operate three moderate-capacity wells at an average
50 gpm, increasing the pumping time of each well by two hours will generate 20 ac-ft/yr.

RELIABILITY OF WATER:

Sufficient ground water is available from the Igneous aquifer, however, locd weter-leve
declines may increase. Temporay water shortages may occur during drought periods, which
may require the lowering of pumps or deepening of wells.

COST OF WATER:

The primary cost involved with this dStrategy involves the additional required energy.
Additiond cost may occur if pumps are required to be lowered or wells degpened. The well
owner will incur these cods.  Additiond annud energy cost of approximatdy $2500 is
anticipated.

ENVIRONMENTAL ISSUES:

Additiond ground-water withdrawas could potentidly decrease flow in locd sorings and
streams, which could have a negative impact on water-dependent species.
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IMPACT OF STRATEGY ON OTHER WATER RESOURCES:

Additiond ground-water withdrawas could potentidly decrease flow in locd sorings and
dreams. However, the data avalable is insufficient to date this with any degree of certainty.
Additiond datafrom new studies of the Igneous and other loca aquifersis needed.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:

No effects on agricultura activities are anticipated except insofar as locad springs may be
affected, in which cases some ranchers could be severdy impacted. If the water level declines,
some ranches may not be able to deepen their wells given the increased cost of producing the
wells, together with the capita required. At this point ranching may cease to be viable in some
aress of the county.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

Additiond hydrologica dudies of the aguifers in the county, incuding modding where
appropriate, are necessary to assess the impact of this strategy. If the hydrology does not verify
the impacts and assumptions of this Strategy, it should be reconsidered.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:
Loca water-level declines may occur which potentidly may affect water leves in wels
on surrounding properties.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #122-4

WATER USER NAME:
County: Jeff Davis
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Water production management

STRATEGY DESCRIPTION:

The Jeff Davis County Underground Water Conservation Didrict will establish rules to
regulate the production of ground water from the Igneous and other locd aquifers to insure
adequate water for the future.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Rules are currently in force.
Long Term (from the year 2030 to the year 2050): Rules will continue to be enforced.

QUANTITY OF WATER:
This strategy does not generate additional water but rather conserves existing supplies.

RELIABILITY OF WATER:
This strategy does not generate additiona water but rather conserves existing supplies

COST OF WATER:
The cogt to enforce the rulesis incurred by the Didrict.

ENVIRONMENTAL ISSUES:
The consarvation of ground water has a podtive effect on loca and regiond water-leve
declines and, thus, may have a positive effect on habitats that benefit from springflows.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
Water production management will result in the consarvation of dl ground-water sources
over which the rules have been established.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
This drategy generdly does not impact low yidding livestock wels but could impact
higher yidding irrigation wells

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

5-192



Far West Texas
Regiona Water Plan

OTHER FACTORS:
The implementation of management rules is subject to district board gpprovd and may be
reversed at the discretion of the ditrict board.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Although production management rules may impact specific water users, the overdl
intent is to ensure adequate, long-term water availability to benefit the socid and economic
needs of the region.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #122-5

WATER USER NAME:
County: Jif Davis
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Purchase water from the Fort Davis Water Supply Company (WSC)

STRATEGY DESCRIPTION:

The Fort Davis WSC will expand its services to the Fort Davis Estates subdivison and
the County Park. The exiging subdivison well is sufficient for the exising 15 homes, but the
subdivison is growing and will require additiond weater. The Fort Davis WSC would complete
one additiona wdll into the Igneous aquifer and congtruct additiond storage facilities.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Immediate implementation is probable.

Long Term (from the year 2030 to the year 2050): Only operations and maintenance costs
required.

QUANTITY OF WATER:
The quantity of water on an annud basis for up to 30 homes in Fort Davis Edtates is 30
acre-foot of water per year.

RELIABILITY OF WATER:

With the addition of a well and sorage facility, sufficient ground weater from the Igneous
aquifer is expected to be avalable for the expanson. Shortages may occur during prolonged
drought periods due to lack of recharge to the locd agquifer.

COST OF WATER:
A wel drilled to 300 fedt, fitted with a 200 gpm pump and a 500,000 gdlon ground
storage tank may be expected to cost $310,000. (Well=$60,000; tank=$250,000)

ENVIRONMENTAL ISSUES:
Congtruction will temporarily disurb the exiding land surface; no long-term impacts are
anticipated.

IMPACT ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None
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IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
The drilling of a new public-supply wel must be in compliance with State and Jeff Davis
County Underground Water Conservation Didtrict rules.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:

The increased avalability of water will benefit the neighborhood and the community.
However, increased ground-water withdrawas may increase loca water-levd declines that
potentialy may affect water levelsin wells on surrounding properties.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #122-6

WATER USER NAME:
County: Jif Davis
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Rainfal Harvesting

STRATEGY DESCRIPTION:
Ranfdl harvesing involves cgpturing rainfal from roofs or in amdl surface
impoundments, providing water that is usudly lost to the rural homeowner.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): This srategy could be implemented relaively esly,
inexpensvely and quickly for immediate to short-term benefit.

Long Term (from the year 2030 to the year 2050): The drategy would continue in place
as long as the homeowner desired and/or the home remained intact.

QUANTITY OF WATER:

The Texas Water Devdopment Board's “Texas Guide to Rainwater Havesing” gives
the methodology to caculate rainfdl harvest amounts usng average precipitation for the time
period 1940 through 1990 at selected rain dtations across Texas. However, this Regionad Water
Plan must be based on water supply amounts that could be yidded during drought-of-record.
Therefore, average water yidd amounts produced by the methodology usng average
precipitation amounts should be adjusted. The TWDB publication gives minimum precipitation,
maximum precipitation and 10th percentile, 25th percentile, and 50th percentile (median)
amounts as well as the average precipitation amounts. Investigation of Nationd Climatic Data
Center precipitation data for West Texas dations shows that the drought-of-record in 1956
closdy approximates the 25" percentile precipitation amounts.  Therefore, if one subdtitutes the
25" percentile precipitation amounts for the average precipitation amounts within the
methodology, the quantity of water on an annua basis for a 1,500 square-foot residence near
Alpineis 5,193 gdlons, or only 0.016 acre-foot of water per year.

RELIABILITY OF WATER:

The quantity given above is on an annud bads, an efficiency of 100% is assumed. Also,
the methodology is smplified from a monthly water badances  Both the efficiency and
characteristic monthly water badance are dte-gecific and dependent on the individud
homeowner’ s kill in designing and implementing his particular system.

COST OF WATER:

The ongoing cost of water is negligible, as operation and maintenance would involve
nothing more than regular goplication of chloring, iodide or other sanitizing chemicds or
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methods, regular inspection of the system for leaks or deterioration, and cods for operating a
gndl pump. A resdentid sysem in Far West Texas, usng metad roofing and above-ground
polyethylene cisterns costs approximately $4,000.

ENVIRONMENTAL ISSUES:
None

IMPACT ON OTHER WATER RESOURCES:
Minimd loss of water to aquifer recharge and an associated decrease in surface water
flows may result, as the water reaches the homeowner rather than the region in generdl.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
This could be an extremely beneficid water management drategy in terms of reviving a
local economy and/or encouraging people to sttle in a very water-scarce area.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #122-7

WATER USER NAME:
County: Jf Davis
River Basin: Rio Grande
User Name: Livestock

STRATEGY NAME:
Expanded use of existing wells.

STRATEGY DESCRIPTION:

Widls used exclusvely for livestock typicdly have low yidds and ae pumped for only
the amount of time needed to supply livestock and storage capacity needs. Extending the period
of time these wells are pumped would produce additiona weter.

TIME INTENDED TO IMPLEMENT:
Short term (prior to the year 2030): Phased is as needed.
Long term (from the year 2030 to 2050): No additiona supply needed.

QUANTITY OF WATER:
An additiond 2.5 hours of pumping time for each of an esimated 30 exising wells a an
average of 5 gpm (windmill or small submersible pump) will generate 25 ac-ftiyr.

RELIABILITY OF WATER:

Sufficient groundwater is avalable from the Igneous Aquifers, West Texas Bolson —
Ryan Ha and Lobo Hat, Edwards-Trinity (Plateau), and other locad aquifers without excessve
water level declines. However, in some pats of the County wells typicdly go dry during
droughts. Temporary water shortages may occur during severe drought periods, which may
require the lowering of pumps or degpening of wells.

COST OF WATER:

Energy cods represent the only additiond cost for supplying the water. Ingdlation of a
water digribution sysem would increese the efficient use of the waer supply and the range
resource. A dngle wel can serve a larger area by adding a pipeline and a trough. So that a
sngle well could service up to 8,000 acres, 2 miles of 1% in. pvc (200 ps) pipe can be ingtdled
a an average (norma or rocky) cost of $0.78 per ft. or $8,236 (prices based on NRCS
guidelines and the possibility exists for some federd cost sharing).

Estimated cost for 30 new pipdinesis $247,000.

ENVIRONMENTAL ISSUES:

In addition to livestock, loca and migratory wildlife often depend on livestock watering
fadlites Mantaning water and access a these fadllities is a crucid aspect of wildlife habitat.
Additiond ground-water withdrawas could potentidly decrease flow in locd springs and
streams, which could have a negative impact on water-dependent species.
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IMPACT ON OTHER WATER RESOURCES:

No effects on other water resources are anticipated. However, the data available is
inufficient to dae this with any degree of certainty. Additiond data from new sSudies of the
Igneous and other local aquifersis needed.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:

No effects on agricultura activities are anticipated except insofar as locad springs may be
affected, in which cases some ranchers could be severdy impacted. If the water level declines,
some ranches may not be able to deepen their wels given the increased cost of producing the
wells, together with the capitd required. At this point ranching may cease to be viable in some
aress of the county. Increasing the extent of the water didribution sysem will dlow for better
utilization of the range resource.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

Additiond hydrologicd gudies of the aguifers in the county, induding modeing where
appropriate, are necessary to assess the impact of this strategy. If the hydrology does not verify
the impacts and assumptions of this Strategy, it should be reconsidered.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Loca increased water-level declines may occur which potentidly may affect water levels
in wells on surrounding properties. A postive economic impact is expected, because of better
utilization of the available range resource.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 122-8

WATER USER NAME:
County: Jf Davis
River Basin: Rio Grande
User Name: Livestock

STRATEGY NAME:
Additiond wdls

STRATEGY DESCRIPTION:
Eighteen additiond wells will be drilled if expanded use of exiding wdls is insufficent
to meet anticipated needs.

TIME INTENDED TO IMPLEMENT:

Short term (prior to the year 2030): Eighteen additiond wells would be needed
immediately to meet current expected deficits.

Long term (from the year 2030 to 2050): No additiond wells needed to meet water

supply needs, but maintenance may be necessary.

QUANTITY OF WATER:
Eighteen new wels pumping a an average rae of 5 gpm for four hours each day will
generate 24 ac-ft of water per year.

RELIABILITY OF WATER:

Sufficient groundwater is avalable from the Igneous Aquifers West Texas Bolson —
Ryan Ha and Lobo Hat, Edwards-Trinity (Plateau), and Other Aquifers for minima expanded
pumpage without excessive water level declines.

COST OF WATER:

Water wel depths in Jeff Davis County range from 20 ft. to 1,200 ft. Cods for well
arilling — 6 in. sarvice casing, 4.5 in. PVC casng, and inddlation of a submersble pump (10-15
gpm) are $21 per ft. Based on $21 per ft., well cost in Jeff Davis County will range from $1,680
to $21,000, with an average cost of $11,340.

Based on NRCS gpecifications a fiberglass storage tank (12 ft. by 15 ft.) on a sand and
gravel baseislocated a each well at acost of $5,400.

To properly digtribute water over an area, 0 that a single well could service up to 8,000
acres, 2 miles of 1% in. pvc (200 pd) pipe can be indtdled a an average (norma and rocky
installation) cost of $0.78 per ft. or $8,236.

Estimated cost for anew well, storage tank, and 2-mile pipdineis $25,000.

Edtimated cost for 18 new wells, storage tanks, and pipelines is $450,000.
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ENVIRONMENTAL ISSUES:

Since many livestock ranching operations generate 10% to 20%, and in some ingtances
much higher, of ther revenue from wildlife, ranchers are typicaly careful to provide watering
facilities that can be used equaly wel for livestock and wildlife.  As such, additiona watering
locations with gppropriate access will have a postive environmental impact.

IMPACT ON OTHER WATER RESOURCES:
None

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
The drilling of new wdls mugt be in compliance with the Jeff Davis County Underground
Water Consarvation Didtrict rules.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
Economic impact to loca ranchers is expected to be postive, because of better utilization
of the range resource.

IMPACT ONWATER RITGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None

5-201



Far West Texas
Regiona Water Plan

STRATEGY #122-9

WATER USER NAME:
County: Jf Davis
River Basin: Rio Grande
User Name: Livestock

STRATEGY NAME:
Herd reduction.

STRATEGY DESCRIPTION:

Livestock numbers are reduced to be proportionate to avalable water and forage
resources. If insufficient forage is avalable across a range resource area, a planned herd
reduction should teke place. This may entail sdling off older animas or poor producers, sdling
offgoring earlier than norma or ddaying replacement animd devdopment. Remaning livestock
should be evenly didtributed across rangdand to best utilize avalable forage resources. If a
feeding program isinitiated, livestock should be confined to dry-lots or small pastures.

TIME INTENDED TO IMPLEMENT:

Short term (prior to the year 2030): Herd reduced as necessary using a fdl forage
resource inventory as aguiddine.

Long term (from the year 2030 to 2050): Herd reduction as necessary.

QUANTITY OF WATER:
Additiond water is not needed for this strategy.

RELIABILITY OF WATER:
Additional water is not needed for this strategy.

COST OF WATER:
Thereisno water cost for this Strategy.

ENVIRONMENTAL ISSUES:

Herd reduction will lessen the impact on remaning water supplies. Ranchers should
factor in wildlife species and numbers when determining stocking rate for a given year on ther
rangeland.

IMPACT ON OTHER WATER RESOURCES:
Herd reduction will lessen the impact on al water sources.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
Herd reduction creates aloss in potentia revenue.
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IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:

Although in generd controlled grazing promotes bio-diversty, in times of drought dl
natura resources are dressed, and herd reduction, which will occur automdicdly by the
ranchers decisions, will minimize adverse impacts on natural resources.

OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
Although loss of dhort-term revenue is expected, from a financid and biologica
gtandpoint herd reduction has generdly been arancher’ s best drought management strategy.

IMPACT ONWATER RITGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #189-1

WATER USER NAME:
County: Presidio
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Additiond wdls

STRATEGY DESCRIPTION:
Additiond public and private domestic wells will be drilled to supply water to new rurd
homes.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Two public-supply wells and 40 domestic wdlls are
needed to meet current shortages. An additional 107 domestic wells will be required to meet the
2030 demand.

Long Term (from the year 2030 to the year 2050): Additiond domestic wells will be
required to meet the 2050 demand.

QUANTITY OF WATER:
2 PSwellsx 50 gpm x 12 hours x 365 days + 325,851 = 80 ac-ftiyr
147 domestic wells x 5 gpm x 4 hours x 365 days + 325,851 = 198 ac-ftfyr
Totd volume = 278 ac-ftiyr

RELIABILITY OF WATER:

Sufficent ground water is avalable from Presidio-Redford Bolson, Igneous, and locd
dluvid aguifers in most pats of the County; however, loca water-level declines may incresse.
Many dry holes have been drilled in the past in the County and more should be anticipated.
Water qudity may be problematic in some locations. Temporary water shortages may occur
during drought periods, which may require the lowering of pumps or deepening of wells.

COST OF WATER:

Most private wells are expected to be drilled in the Presidio Bolson, where the average
depth should be approximately 200 ft. The cost to drill the borehole and to set surface casing is
estimated to be $3,000. The cost of the pump, motor, drop pipe, cable, control panel, pressure
tank, and associated labor should be an additional $2,000 for a total of $5,000. Cost for 147
domegtic wells is $735,000. Two public supply wells will cost approximately $120,000. Totd
strategy cost is $855,000.

ENVIRONMENTAL ISSUES:

Additiond ground-water withdrawas could potentidly decrease flow in loca springs and
streams, which could have a negative impact on water-dependent species.
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IMPACT OF STRATEGY ON OTHER WATER RESOURCES:

No impacts on other water resources are anticipated. However, the data available is
inaufficient to dae this with any degree of certainty. Additiond data from new Sudies of the
Igneous and other local aquifersis needed.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
No impact on agriculture activities is anticipated except insofar as loca springs may be
affected, in which cases some ranchers could be severely impacted.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

The drilling of new wdls mug be in compliance with state and Presdio County
Underground Water Conservation Didtrict rules.  Additional hydrologica sudies of the aquifers
in the county, including modeling where gppropricte, are necessary to assess the impact of this
drategy. If the hydrology does not verify the impacts and assumptions of this drategy, it should
be reconsidered.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
Local water-levd declines may occur which potentidly may affect water levels in wdls
on surrounding properties.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #189-2

WATER USER NAME:
County: Presdio
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Didribution system maintenance

STRATEGY DESCRIPTION:
|dentify and repair water-supply transmisson lesks.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Leaks repaired asidentified
Long Term (from the year 2030 to the year 2050): Leaks repaired as identified

QUANTITY OF WATER:
This drategy does not generate new water but rather extends exising supply by
eliminating water |osses.

RELIABILITY OF WATER:
Water saved by the repair of transmisson leaks was previoudy being produced and is
therefore guaranteed as being an available addition supply.

COST OF WATER:

Expected cost of identifying and reparing transmisson lesks is highly variable and is
primarily dependent on sze and length of the required pipeine replacement. Potentid for
pipeline lesks increases with age of the exiding pipdine. Assuming a replacement of 1,000 feet
of 12-inch pipeline with gppurtenances plus 20% markup for urban repairs (1,000 x $32 x 1.2),
annua cost would be approximately $38,400.

ENVIRONMENTAL ISSUES:
Limited environmentd effects may be expected as aresult of required excavation.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
The water savings achieved will offset the tota quantity of water previoudy required to
be withdrawn. No effect is anticipated on other water resources.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None
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OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
An efficient water system with limited to no water loss conserves the water supply source
and may lower the overdl cost of delivered water to the end user.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 189-3

WATER USER NAME:
County: Presdio
River Basin: Rio Grande
User Name: County other

STRATEGY NAME:
Expanded use of existing wells

STRATEGY DESCRIPTION:

All of the “County Other” water shortage is with water-supply entities and individud
rurd domestic homes that are supplied from ground-water sources. The exiging public-supply
wells may be capable of being pumped for a longer period of time each day to meet increased
needs. Increased demand from new rurd domestic homes will be met by other Srategies.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Additiona pumping time will occur as needed.

Long Term (from the year 2030 to the year 2050): Additionad pumping time will occur as
needed.

QUANTITY OF WATER:

Assuming that the public water-supply entities operate two smal-to-moderate capacity
wells operating a an average of 25 gpm, increasing the pumping time of each wel by two hours
will generate 7 ac-ftiyr.

RELIABILITY OF WATER:

Sufficent ground water is avalable from Presdio-Redford Bolson, Igneous, and locd
dluvid aquifers however, loca water-level declines may increese. Water qudity may be
problematic in some locations. Temporary water shortages may occur during drought periods,
which may require the lowering of pumps or degpening of wells.

COST OF WATER:
Additiond annua energy cost of gpproximatdy $1,400 is anticipated from this Strategy.

ENVIRONMENTAL ISSUES:
Additiond ground-water withdrawas could potentially decrease flow in locd springs and
streams, which could have a negative impact on water-dependent species.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:

No effects on other water resources are anticipated. However, the data available is
inaufficient to date this with any degree of certainty. Additiond data from new gudies of the
Igneous and other local aquifersis needed.
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IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:

No effects on agriculturd activities are anticipated except insofar as loca springs may be
affected, in which cases some ranchers could be severely impacted. If the water level declines,
some ranches may not be able to degpen their wells given the increased cost of producing the
wells, together with the capitdl required. At this point ranching may cease to be viable in some
aress of the county.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

Additiond hydrological sudies of the aguifers in the county, including modding where
appropriate, are necessary to assess the impact of this drategy. If the hydrology does not verify
the impacts and assumptions of this Strategy, it should be reconsidered.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:
Loca water-level dedines may occur which potentidly may affect waer levels in wells
on surrounding properties.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #189-4

WATER USER NAME:
County: Presdio
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Rainfal Harvesting

STRATEGY DESCRIPTION:
Ranfdl havesing involves capturing ranfdl from roofs or in amdl suface
impoundments, providing water that is usudly lost to the rural homeowner.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): This strategy could be implemented relatively eedly,
inexpensvely and quickly for immediate to short-term benefit.

Long Term (from the year 2030 to the year 2050): The strategy would continue in place
as long as the homeowner desired and/or the home remained intact.

QUANTITY OF WATER:

The Texas Water Devdopment Board's “Texas Guide to Ranwater Harvesting” gives
the methodology to cdculate ranfdl harvest amounts usng average precipitation for the time
period 1940 through 1990 at sdected rain dtations across Texas. However, this Regional Water
Plan must be based on water supply amounts that could be yidded during drought-of-record.
Therefore, average waer yiedd amounts produced by the methodology usng average
precipitation amounts should be adjusted. The TWDB publication gives minimum precipitation,
maximum precipitation and 10th percentile, 25th percentile, and 50th percentile (median)
amounts as wdl as the average precipitation amounts. Investigation of Nationa Climaic Data
Center precipitation data for West Texas daions shows that the drought-of-record in 1956
closdy approximates the 25" percentile precipitation amounts.  Therefore, if one subdtitutes the
25" percentile precipitation amounts for the average precipitaion amounts within the
methodology, the quantity of water on an annud basis for a 1,500 sguare-foot residence near
Alpineis 5,193 gdlons, or only 0.016 acre-foot of water per year.

RELIABILITY OF WATER:

The quantity given above is on an annud bads, an efficiency of 100% is assumed. Also,
the methodology is dmplified from a monthly waer bdance.  Both the efficency and
characteristic monthly water badance are dte-gpecific and dependent on the individud
homeowner’ s kill in designing and implementing his particular system.
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COST OF WATER:

The ongoing cost of water is negligible, as operation and mantenance would involve
nothing more than regular application of chlorine iodide or other sanitizing chemicds or
methods, regular ingpection of the system for lesks or deterioration, and costs for operating a
gndl pump. A resdentid sysem in Far West Texas, usng metad roofing and above-ground
polyethylene cisterns costs approximately $4,000.

ENVIRONMENTAL ISSUES:
None

IMPACT ON OTHER WATER RESOURCES:
Minimd loss of water to aquifer recharge and an associated decrease in surface water
flows may result, as the water reaches the homeowner rather than the region in generdl.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
This could be an extremdy benefica water management drategy in terms of reviving a
local economy and/or encouraging people to settle in avery water-scarce area.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 189-5

WATER USER NAME:
County: Presdio
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Water production management

STRATEGY DESCRIPTION:

The Presdio County Underground Water Conservation Didrict will establish rules to
regulate the production of ground water from the Igneous aquifer, Presidio and Ryan Hat Bolson
aquifers, and other local aquifers to insure adequate water for the future.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Rules are currently in force.
Long Term (from the year 2030 to the year 2050): Rules will continue to be enforced.

QUANTITY OF WATER:
This drategy does not generate additiona water but rather insures efficient and prudent
use of exiging supplies.

RELIABILITY OF WATER:
Prudent management and use of ground-water resources will improve the long-term
rdiability of this supply.

COST OF WATER:
The cogt to enforce the rules is incurred by the Didrict and indirectly by the property
owners from fees or property taxes levied by the Groundwater Didtrict.

ENVIRONMENTAL ISSUES:
The prudent management of ground water has a pogtive effect on locad and regiond
water-level declines and, thus, may have a podtive effect on habitats that benefit from

springflows.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
Water production management will result in the conservation of dl ground-water sources
over which the rules have been established.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:

This drategy generdly does not impact low yidding livestock wels but could impact
higher yidlding irrigation wells
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IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

The implementation of management rules is subject to district board gpprovd and may be
reversed a the discretion of the didtrict board. Groundwater Didrict Rules must be consgent
with the State and Federad Condtitution and with State ground-water laws and regulations.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:

Although production management rules may impact specific water users, the overdl
intent is to ensure adequate, long-term water availability to benefit the socid and economic
needs of the region.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #222-1

WATER USER NAME:
County: Terrdl
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Additiond private wells

STRATEGY DESCRIPTION:
Additiond private domestic wellswill be drilled to supply water to new rurd homes.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Sixteen domestic wells are required to meet current
shortages. No additional wells will be needed beyond current demand.

Long Term (from the year 2030 to the year 2050): No additional wells will be needed
beyond current demand.

QUANTITY OF WATER:
16 domestic wells x 5 gpm X 4 hours x 365 days = 21 ac-ftfyr

RELIABILITY OF WATER:

Sufficient ground water is avalable from the Edwards-Trinity (Plateau) aguifer in most
parts of the County, however, many dry holes have been drilled in the past in the County and
more should be anticipated. Temporary water shortages may occur during drought periods,
which may require the lowering of pumps or degpening of wdls. Chemicad qudity of the water
should remain acceptable providing wells are properly constructed.

COST OF WATER:

The average depth of new private wellsin Terrdl County is expected to be gpproximately
600 ft. The cogt to drill aborehole to this depth and to set surface casing is expected to be as
much as $9,000. The cost of the pump, motor, drop pipe, cable, control panel, and pressure tank
is approximately an additional $2,250 for atotal of $11,250. For 16 wells, the total cost is
$180,000.

ENVIRONMENTAL ISSUES:
Additiond ground-water withdrawas could potentidly decrease flow in locd sorings and
streams, which could have a negative impact on water-dependent species.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:

No impacts on other water resources are anticipated. However, the data avaldble is
insufficient to dae this with any degree of certainty. Additiond data from new Sudies of the
Igneous and other local aquifersis needed.
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IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
No negative impact to agriculture is anticipated except insofar as loca springs may be
affected, in which cases some ranchers could be severely impacted.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

Additiond hydrologica sudies of the aquifers in the county, including modding where
gppropriate, are necessary to assess the impact of this strategy. If the hydrology does not verify
the impacts and assumptions of this Strategy, it should be reconsidered.

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
Local water-levd declines may occur which potentidly may affect water levds in wels
on surrounding properties.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #222-2

WATER USER NAME:
County: Terrdl
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Didtribution system maintenance

STRATEGY DESCRIPTION:
|dentify and repair water-supply transmisson lesks.

TIME INTENDED TO IMPLEMENT:
Short Term (prior to the year 2030): Leaks repaired as identified
Long Term (from the year 2030 to the year 2050): Lesks repaired as identified

QUANTITY OF WATER:
This drategy does not generate new water but rather extends exising supply by
eliminating water |osses.

RELIABILITY OF WATER:
Water saved by the repair of transmission lesks was previoudy being produced and is
therefore guaranteed as being an available addition supply.

COST OF WATER:

Expected cogt of identifying and reparing transmisson lesks is highly variable and is
primarily dependent on sze and length of the required pipeine replacement. Potentid for
pipeline lesks increases with age of the exiding pipdine. Assuming a replacement of 1,000 feet
of 12-inch pipeline with appurtenances plus 2% markup for urban repairs (1,000 x $32 x 1.2),
annua cost would be approximately $38,400.

ENVIRONMENTAL ISSUES:
Limited environmentd effects may be expected as aresult of required excavation.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:
The water savings achieved will offset the total quantity of water previoudy required to
be withdrawn. No effect is anticipated on other water resources.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None
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OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
An efficient water system with limited to no water loss conserves the water supply source
and may lower the overall cost of delivered water to the end user.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY # 222-3

WATER USER NAME:
County: Terrdl
River Basin: Rio Grande
User Name: County other

STRATEGY NAME:
Expanded use of exiding wells

STRATEGY DESCRIPTION:

All of the “County Other” water shortage is with water-supply entities and individua
rurd domestic homes that are supplied from ground-water sources. The existing public-supply
wells may be capable of being pumped for a longer period of time each day to meet increased
needs. Increased demand from new rura domestic homes will be met by other drategies.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): Additiona pumping time will occur as needed.

Long Term (from the year 2030 to the year 2050): Additiond pumping time will occur as
needed.

QUANTITY OF WATER:

Assuming tha the public water-supply entities operate four moderate capacity wels
operating & an average of 50 gpm, increesng the pumping time of each wdl by two hours will
generate 27 ac-ftlyr.

RELIABILITY OF WATER:

Sufficient ground water is avaladle from the Edwards Trinity (Plateau) aquifer; however,
local water-level declines may increase. Temporary water shortages may occur during drought
periods, which may require the lowering of pumps or degpening of wells.

COST OF WATER:
Additiond annua energy cost of gpproximatdy $2,800 is anticipated from this strategy.

ENVIRONMENTAL ISSUES:
Additiond ground-water withdrawas could potentidly decrease flow in locd springs and
streams, which could have a negative impact on water-dependent species.

IMPACT OF STRATEGY ON OTHER WATER RESOURCES:

No effects on other water resources are anticipated. However, the data available is
inaUfficient to dtate this with any degree of certainty. Additiona data from new sudies of the
Igneous and other local aquifersis needed.
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IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:

No effects on agriculturd activities are anticipated except insofar & locd springs may be
affected, in which cases some ranchers could be severely impacted. If the water level declines,
some ranches may not be able to degpen their wells given the increased cost of producing the
wells, together with the capitd required. At this point ranching may cease to be viable in some
areas of the county.

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:

Additiond hydrological sudies of the aguifers in the county, including modding where
appropriate, are necessary to assess the impact of this srategy. If the hydrology does not verify
the impacts and assumptions of this Strategy, it should be reconsidered.

INTERBASIN TRANSFER:
No interbasin transfer is required.

SOCIAL AND ECONOMIC IMPACTS:
Loca water-level declines may occur which potentidly may affect waer levels in wells
on surrounding properties.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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STRATEGY #222-4

WATER USER NAME:
County: Terrdl
River Basin: Rio Grande
User Name: County Other

STRATEGY NAME:
Rainfal Harvesting

STRATEGY DESCRIPTION:
Ranfdl havesing involves capturing ranfdl from roofs or in amdl suface
impoundments, providing water that is usudly lost to the rurd homeowner.

TIME INTENDED TO IMPLEMENT:

Short Term (prior to the year 2030): This strategy could be implemented relatively eedly,
inexpensvely and quickly for immediate to short-term benefit.

Long Term (from the year 2030 to the year 2050): The strategy would continue in place
as long as the homeowner desired and/or the home remained intact.

QUANTITY OF WATER:

The Texas Water Devdopment Board's “Texas Guide to Ranwater Harvesting” gives
the methodology to cdculate ranfdl harvest amounts using average precipitation for the time
period 1940 through 1990 at sdected rain dtations across Texas. However, this Regional Water
Plan must be based on water supply amounts that could be yidded during drought-of-record.
Therefore, average water yidd amounts produced by the methodology using average
precipitation amounts should be adjusted. The TWDB publication gives minimum precipitation,
maximum precipitation and 10th percentile, 25th percentile, and 50th percentile (median)
amounts as wdl as the average precipitation amounts. Investigation of Nationa Climaic Data
Center precipitation data for West Texas daions shows that the drought-of-record in 1956
closdy approximates the 25" percentile precipitation amounts.  Therefore, if one subdtitutes the
25" percentile precipitation amounts for the average precipitation amounts within the
methodology, the quantity of water on an annud basis for a 1,500 sguare-foot residence near
Alpineis 5,193 gdlons, or only 0.016 acre-foot of water per year.

RELIABILITY OF WATER:

The quantity given above is on an annud bads, an efficiency of 100% is assumed. Also,
the methodology is dmplified from a monthly waer bdance.  Both the efficency and
characteristic monthly water bdance ae dte-gpecific and dependent on the individud
homeowner’ s kill in designing and implementing his particular system.

COST OF WATER:

The ongoing cost of weter is negligible, as operation and maintenance would involve
nothing more than regular gpplication of chloring iodide or other sanitizing chemicas or
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methods, regular ingpection of the system for lesks or deterioration, and costs for operating a
gndl pump. A resdentid sysem in Far West Texas, usng metad roofing and above-ground
polyethylene cisterns costs gpproximately $4,000.

ENVIRONMENTAL ISSUES:
None

IMPACT ON OTHER WATER RESOURCES:
Minima loss of water to aguifer recharge and an associated decrease in surface water
flows may result, as the water reaches the homeowner rather than the region in generdl.

IMPACT OF STRATEGY TO THREATSTO AGRICULTURE:
None

IMPACT OF STRATEGY TO THREATSTO NATURAL RESOURCES:
None

OTHER FACTORS:
None

INTERBASIN TRANSFER:
No interbasin transfer required.

SOCIAL AND ECONOMIC IMPACTS:
This could be an extremdy beneficial water management drategy in terms of reviving a
local economy and/or encouraging people to settle in a very water-scarce area.

IMPACT ONWATER RIGHTS, CONTRACTS, AND OPTION AGREEMENTS:
None

IMPACT ON NAVIGATION:
None
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6.1 INTRODUCTION

An important aspect of Senate Bill 1 (SB-1) is the opportunity to provide
recommendations for the improvement of future water management planning in Texas. This
chapter contains specific suggestions and decisons made by the Far West Texas Regiond
Panning Group. The recommendations, which are derived from careful consideration of many
issues covered during the course of the planning exercise, are divided into three areas (1)
regulatory, adminidrative and legidaive, (2) ecologicdly unique river and stream segments; and
(3) unique dtes for the condruction of reservoirs. The recommendations in the following
sections ae dedgned to present new and/or modified gpproaches to key technicd,
adminigrative, inditutionad, and policy matters that will hdp to dreamline the planning process,
and to offer guidance to future planners with regard to specific issues of concern within the
region.

Water planning - as required by SB-1 - is a process that is new to most resdents of the
State of Texas. Because of the complex nature of an undertaking such as SB-1, many idess and
approaches to the problems of water-resource management are ether refined or changed
ggnificantly as dl paticipants in the planning process learn more about the region and about
what is required to produce a plan that will benefit dl segments of the economy of Far West
Texas.

The Far West Texas Water Planning Group approves of the legidative intent of SB-1 and
supports the cortinuance of water planning a the regiond level. However, the Far West Texas
Water Planning Group suggests that the Legidature and TWDB consder the following changes
to the SB-1 planning process.

6.2 REGULATORY, ADMINISTRATIVE AND LEGISLATIVE RECOMMENDATIONS

The following recommendations are intended to address regulatory, administrative and
legidative issues rdated to water supply management planning. Some of the recommendations
listed below may at first gppear to be redundant, but each of them emphaszes a dightly different
point. Severd reated points in the interest of specificity were intentionaly refrained from being
combined. Theitemsthat would involve alegidative change are marked with an asterisk.
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Provide for rembursement of reasonable expenses incurred by planning group

members.  In other agppointed State jobs the appointee’'s actua expenses are
rembursed, but dthough the planning group members were initidly appointed by
the TWDB by a mandate of the Legidature, their expenses are not reimbursed.
Many of these members serve in a purdy voluntary capecity, so that the donation
of their time away from their busnesses or jobs is a huge contribution to the
process. To expect them to aso cover their out of pocket expenses to trave
sometimes over 400 miles and frequently over 200 miles, is so unreasonable that
it limits those who can afford to participate in the process and negatively affects
the atitude of dl participants A per diem amount could be payable to each
regiona member in lieu of actud reimbursement.

*Ability to contract. The planning groups should have the ability to contract with
those persons or entities with which they determine they should contract to further

the purposes of the Pan. Presently they can cortract only with thar
adminigrative entity.  This will involve the Planning Group more directly in the
process.

*Eliminate the unfunded mandate. The current regulations of the TWDB require
locd entities to pay for 100 percent of the adminidrative costs of developing the
plans. This is difficult to sdl when a loca government has to tel its condituents
that they have to do with one less full-time deputy, a lower levd of funding for
the library, and no new fire truck — but that they can afford to pay for a water

plan. Trying to force locd “buy-in” by requiring loca funding causes resentment
of the process and antagonism toward the plan. In a time of record surpluses, the
State should pay for what the State thinks is important. The current 100/100 Plan
is an improvement over the origind concept (pursuant to which the State was to
pay for 75 percent of everything, induding adminigraion), but it is dill an
unfunded mandate, and is ill a bad idea — no matter how good the idea being
funded.
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Regiond planning member traning. The TWDB should have specid training

sessions for dl planning group members before they become engaged in the water
planning process, and these sessons should continue as the process proceeds.
The complexity of water resource issues makes it unreasonable to expect
members to draft a plan without appropriate preparatory training. Representatives
must be gppropriatdy trained in water planing and in the regiond Stuation
before they carry out their duties. There should be one or two education sessions
during the planning process.

Need to dlow for more locd planning initigtives. The planning process seems to
focus too heavily on meeting the technicd requirements of Senate Bill 1 and the
TAC rules, to the detriment of dlowing for locd planning initiatives  Providing

for more locd influence of the process and reducing the numerous, standardized
checklists of the requirements of the Plan would help.

*Hexibility. The planning process and the ultimate Plan must be flexible because
of the unique characterigtics of the border region. The Regiona Planning Group
cannot control the planning or water use of Mexico or New Mexico, with which it
shares both its surface and groundwater resources. Despite this, it must recognize
that the Hueco Bolson portion of El Paso County is a Priority Groundwater
Management Area.  The Plan should dso recognize the legd, politicd and
financid condraints of an area governed by three states and two nations. It should
aso recognize that El Paso has been designated the water and wastewater planner
through Senate Bill 450 (74" Legidative Sesson) for the El Paso County regjon.
Regiond Panning under Senate Bill 450 includes participation in water and
wadewater planning with the adjacent Texas counties and the border states of
New Mexico and Chihuahua, Mexico to address transboundary water qudity
issues.  Senate Bill 450 is not applicable to El Paso County Water Development
Didrict No.1. The Planing Group should have the legd ability to consder dl
water resources available to the region, regardless of whether or not they are
located within Texas.
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*Excessve emphasis on drought of record. Although it is important to address

what may happen in the drought of record, the Plan should not be just a drought
contingency plan. This is paticularly true snce a drought in New Mexico and
Colorado can have a much more serious impact on those portions of the region
bordering the Rio Grande than a drought of record in Far West Texas. The Plan
needs to be a redigic plan for the region, with the drought contingency being a
key chapter, but not the entire focus of the Plan. It is aso important to evauate
long term water needs outsde of the drought of record context. The Regiond
Pan seems to focus too much on the drought of record, which in our area is
agpproximately once every 50 years, compared to the constant need for long term
planning to compensate for the smaler droughts that occur much more frequently.

A cluser of moderate droughts could put the region into a subgtantidly worse
position than a serious drought of short duration bounded by wet years. These
smaler droughts tend to occur every 10 to 20 years and their impacts can be
lessened through ongoing resource management plans.

Arid regions necesstate different drought andyses ~ There should be an

acknowledgment of the differences between aress that receive sgnificant rainfall
(over 20 inches a year) and those in an arid climate. Compared to the non-arid
areas of Texas, te aid areas are dways in a drought. These differences have a
critical impact on numerous issues, but especidly on the 50-year drought of
record caculations and andysis.

Drought of record conditions. The length of drought-of-record conditions during
the planning period should be better defined.  Does the drought-of-record
condition exis¢ continuoudy for the entire 50-year period, or only during the

decade year represented in the tables? Supply estimates over the entire time
period are dgnificantly affected by the length of dry and wet periods. It seems
reasonable to assume that average conditions prevall throughout most of the 50-

year period and are interrupted by droughts at the key decade evauation year.
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This becomes a critica factor in estimating ground-water availability based on the
volume and recurrence of recharge.

Different drought approach needed in conjunctive use areas. In arid areas that

conjunctively use ground water and surface water, the drought of record has very
litlte immediate effect on groundwater availability. Further, a drought of record is
caused by upstream factors, which in El Paso means a reduction in snowmelt in
Colorado. The required tables seem to assume that the drought will be caused by a
locdized absence of ranfdl in Texas. Drought cycdes in Texas exhibit different
frequencies than snowmelt cyclesin Colorado and the resulting runoff.

Required tables 4, 5 and 6 The required tables 4, 5 and 6 should be clarified to
more clearly depict assumptions about @) how often the drought of record will

occur (is it every 10 years, or is it only once in the 50 year planning cyce?); b)
how long the drought will last (most droughts last longer than one year, but the
table only looks a a one year snap shot); and ¢) whether it should be assumed that
there will be periodic droughts of lesser extent between the 10 years sngp shots of
the drought of record. All of these assumptions have a mgor effect on the
numbers in the 10-year windows. Perhgps the intent of TWDB was for each
region to define its own drought assumptions, however; this was not made clear to
the Far West Texas Planning Group.

Ground-water supply and qudity evaduation methodology. The ground-water
supply and quality evauation methodology should be standardized dtatewide in

aess such as the andyss for totd waer by qudity range in the aguifer,
recoverability of the water, and estimate of recharge. With such data, each region
can better evaluate safe-yidd and mining draegies  The different methodologies
that have been employed by the 16 regions do not alow the TWDB to develop a
comprehensive accounting of available ground water in the date.

Modification of demand numbers. Modification of demand numbers should be
dlowed further into the planning process. Demand errors may not be discovered
until the supply-demand andyss (Task 4) is peformed. Demand scenarios.
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Demand tables should dso show different numbers based on different growth and
population scenarios.
Irrigation and livestock demand numbers. The manner in which the irrigation

and livestock demand numbers increase during drought scenarios is ingppropriate
because other factors influence the demand. For example, during a drought in Far
West Texas, livestock are sold, thus reducing the overdl demand on groundwater.
There needs to be a better understanding of the process of how livestock, drought
and water demand interact, and this understanding needs to be reflected in the
demand numbers.

Format of data Although TWDB data was very helpful in the development of the
regiond plan, it would be ussful and less time consuming for the data to be better
formatted and easier to locate.

Use of codes in tables. Having the required TWDB tables uniformly developed
by dl regions is recognizably important in establishing a Statewide database that
will be used in the devdlopment of the full sate plan. However, the forma of
multiple columns containing codes is of little interest to the regions and is quite
time consuming for the consultants The TWDB should edtablish a sngle code

for each water-user that will automaticaly cross-reference to the necessary codes
in the TWDB dadbase. This would dlow the consultants to develop a sngle
table that will serve the purpose for both the printed regiona plan and the required
TWDB table.

Claification of exiging plans. Senate Bill 1 should darify how exiging plans and
funding interrdate.

Cod andyds. The cost andyss requirement must acknowledge that most cost
edimating, especidly for those projects in the initid planning phase, will be
extremely rough. The price of water component of the cogt andysis could be
especidly problematic because the numbers used are very prdiminary in some
caes and ocould influence sendtive price negotiations with third parties.

Frequently the cost of future raw surface water and groundwater is out of the
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control of the entity using the water. Because of this, the Plan should be able to
show a range in cods or contan an acknowledgment that the cost estimate is
preliminary and could change sgnificantly before the Srategy is implemented.

*Needed funding for data collection in rural areas. Rural areas need to be able to

access date funding to gather the informatiion needed to draft a subdtantive
regiond plan.  This funding is needed for test wels monitoring equipment,
observation wells, modeling, and to obtain more data on the West Texas aquifers.
Specific data-need recommendations for the rurd aess are included in the
regiona data needs lised under recommendation 29. The Planning Group should
be dlowed to request funding for the data needs and contract for the studies.

*Amendments to the regiond water plans. We have dready identified severd

areas where we will require additiond time and resources. These areas include the
congderation of the USGS find report on the modeling for the Hueco Bolson, the
desgnation of ecologicdly unique stream segments, and the modeing for the
Wes Texas aguifers.  Our region must have the ability to modify the Plan as
needed. Presently the statutes seem to expect only 5year revisons to the plans,
but amendments to the plans must be dlowed whenever the Planning Group
determines them to be necessary.

Make an Open Records exception for private water data. The regiona water

planning process is predicated on the planning group’s gathering thorough and
complete data about water supplies within the planning area in order to inventory
and evaduate the water resources. The problem with that predicate is that, given
current law, most landowners are not going to give the Planning Groups or
Groundwater Conservation Didricts any information about their water.  Under
current law, if landowners give data about their water to the water planning
groups, they are dso giving it to anybody that wants it.  The landowner’s position
will be that “My wells my sorings, and my tanks - where they are located, how
deep they are, what their capacity is, the qudity of the water - are my busness.
They are not the State's business, and they are not the public's busness” This is
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counter-productive to the data collection that is necessary to effective water
planning. The solution is an amendment to the Open Records Act that (1) excepts
or exempts any water data from private lands without the landowner's prior
written consent and (2) prohibits the TWDB and the TNRCC and dl other state
agencies from sharing any water data with any other person or agency without the
landowner’s prior written consent and (3) requires the TWDB and the TNRCC to
treet al water data as confidentia. The second and third need to have some teeth,
such as caimind sanctions and/or persond liddility for knowing or intentiond
violations without the need to prove damages. If we do not make this change, we
are not going to get the data we need to plan effectively.

Open Medtings Application.  Verify that al committees subcommittees, and

subgroups of the planning groups are covered by the Open Mesetings Act.
Although the regulations say they ae, the legidaion itsdf should daify the
goplicability as wdl as specify who has authority to investigate and prosecute
adleged violaions.

Interbasin_tranders.  The posshility of the trandfer of weater from other river
basins should be considered and studied during the next planning cycle because of

the need for coordination with other regions.

Difficulty of cod edimates The problems associsted with costing dternative
drategies should be studied for the next planning cycle. It should be clear that
cost edimates are highly preiminary and inexact, and should not be binding on

future projects.

Pan Implementation Implementation of the plan’s recommendations must be the
respongibility of the locad governments, entities, and individuas within the region.

The Planning Group is not intended to assume a supervisory or command-and-
control role.  The Planning Group’'s function will be to monitor implementation
and as3g the locd governments entities, and individuds within the region as
requested.
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Unique Stream Segments  The guiddines for nominding a stream or ssgment of

a dream as unique should be darified, and the results of any designation should
be smilarly darified and limited.
Trandation Servicess The Texas Water Development Board should provide

funding for trandation services where necessary.
Water Qudlity. The next planning cycle should provide more emphasis on water
qudity, and specificadly for this region, the growing need to manage totd
dissolved solids (TDS).
Data Needs.
Irrigators in the region, specificaly in Culberson County, beieve the
higtorica irrigetion pumpege reported by the TWDB to be sgnificantly
low. The TWDB should continue its irrigation surveys and atempt to
improve the estimates.
A study should be conducted to evauate the potentia contamination of the
Rio Grande Alluvium aguifer below the confluence of the Aciequia Madre
with the Rio Grande.
A ganloss dudy of the segment of the Pecos River between Girvin and
Langtry is needed to quantify and identify the source of channd gains.
A sudy should be peformed to evduate the feashility and potentia
benefits of rechanneling a segment of the Rio Grande below Fort Quitman.
A ground-water flow modd of the Ryan Ha, Wild Horse Hat and
Michigegn Ha aguifers should be condructed to smulate potentid
pumping effects on the surrounding region.
A regiond ground-water avalability evauation of the Igneous aguifer in
Brewster, Jeff Davis and Presdio counties should be conducted. Current
reports identify only three separate portions of the aquifer. The aguifer's
entire extent should be identified and characterized.
A regiond ground-water avalability evaduation of the aquifer underlying
the Diablo Plateau in Hudspeth County should be conducted. Presently,
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only water avalability information in the Del City aea has been
documented by the TWDB. Previous studies by the Bureau of Economic
Geology indicated that there exids the potentid for significant volumes of
water underlying this area

Other aguifers within the region that have limited knowledge of quantity
of water in sorage and recharge potential include the Edwards Trinity
(Plateau), Cepitan Reef, Marathon, and Rustler. Additiond <udy is
needed to quantify water availability in these aquifers.

A ground-water flow modd of the southern portion of the Meslla Bolson
should be condructed to smulate pumping effects on the surrounding

region.

6.3 CONSIDERATION OF ECOLOGICALLY UNIQUE RIVER AND STREAM
SEGMENTS

Water needed to maintain ecologicd habitats was an important congderation in the
preparation of this regiond water management plan. The uniqueness and diversty of West
Texas wildlife reflect directly on this region's strong eco-tourism indusiry. In the preparation of
this plan, numerous ecologica databases or reports prepared by universties and government
agencies were reviewed. Unique ecologica stream segments identified by the Texas Parks and
Wildlife Department were dso reviewed. Significant condderation was dso given to the impact
that each water-supply strategy might have on loca environmental water needs.

A portion of the wildlife is acknowledged to occur in streams and rivers that may contain
water-dependent habitats. SB-1 dlows for the recommendation of “ecologicdly unique river
and stream segments’ in a regional water plan. Based on these recommendations, the Texas
Legidature can dedgnate a river or stream segment as “unique’.  However, in review of the
provisons of SB-1, the effects of designating a stream segment o future uses are not clear. The
bill does not outline potentid regtrictions of uses or development aong designated watercourses,
and, therefore, the activities that will be alowed or disdlowed under an “ecologicdly unique
dream segment” designation are unclear.  Following thorough evauation, the Regiond Planning

6-10



Far West Texas
Regiond Water Plan

Group determined that streams within the region are dready protected under existing federd law,
and therefore exising dtate and federd regulatory protection of surface water is adequate until
the state L egidature clarifies the actions associated with the designation.

6.4 CONSIDERATION OF UNIQUE SITESFOR RESERVOIR CONSTRUCTION

Senate Bill 1 gives each of the Regiond Water Planning Groups the opportunity to
recommend stream locations for designdion as “unique Stes for reservoir condruction.” The
Senae Bill 1 legidation and rules lig many criteria to determine if a gte is qudified for such
desgnaion. Since the Far West Texas Region is not modded by a TNRCC Water Availability
Modd and USGS gages are few and far between on watercourses other than the Rio Grande,
methodologies to determine water availability for potentid reservoir condruction dtes are very
limited.

The avalability of water is one of the most important criteria in the sdection of a
reservoir gte - if not the most important criterion.  The low rainfdl totas and the spotty nature of
precipitetion in Far West Texas limit the potentid for sufficient runoff to mantan desred water
levelsin reservoirs,

Many canyons in the mountainous arees of Far West Texas might not retan large
volumes of water because of the fractured and often highly-permeable bedrock that forms the
walls and floors of these topographic features. Any atempt to develop a reservoir in Far West
Texas will require extensve and codly geologicad, geotechnicd, and hydrologica investigations
to determine whether a dte is suitable.  The program of work would aso require detailed dtate
and federa environmental impact assessments.

With regard to the Rio Grande, the 1944 internationa treaty between the United States
and Mexico specifies that a reservoir project consdered by one country have the other country’s
permisson. Furthermore, the treaty dipulates that internationa reservoirs are to be operated by
both countries.

On watercourses other than the Rio Grande, the water use reported to the TNRCC by
surface water right holders gives some clues as to which watercourses are the most reliably used

and therefore could be invesigated for potential reservoir Stes. Reported water use data,
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provided by the Rio Grande Watermaster and by TNRCC's Audtin office, have been examined to
identify holders of surface water rights who are able to divert water in amounts greater than
1,000 acre-feet per year. The anadyss indicates tha Musquiz and Maravillas Creeks in Brewster
County are probably the most reliable surface water sources.

On Alamito Creek in Preddio County, there is an exising recregtiond reservoir,
authorized to impound 18,700 acre-feet, but diversons are not authorized and therefore no use
amounts are reported.  Whether this reservoir stays rdiably full is unknown, and the rdiability of
Alamito Creek in generd is unknown.

A feashility sudy for a recregtiond lake Ste near Alpine was previoudy conducted and
consderation was given to its municipd water supply potentid. The project was abandoned
because of its high cost-to-yidd potentid.

Additiond off-channel reservoir dtes, as well as flood protection dam dtes on mgor
aroyos have been studied by the Hudspeth County Conservation and Reclamation Didtrict #1, El
Paso-Hudspeth County Soil Conservation Didrict, and the Hudspeth County Commissioners
Court. None of these Stes have been sdlected for congtruction.  Additiona flood retention dams
have been consdered for the El Paso area.  These retention dams would have the added benefit
of increedng recharge of the locd aguifer by increasing infiltration of the retained water into the
bolson deposits.

The firm yidd for any reservoirs congtructed on even the most reliable Far West Texas
watercourses is not likely to exceed 2,000 acre-feet per year. For this reason, the Far West Texas
Regiond Water Plan does not currently recommend any watercourse for designation as a

“unique Ste for reservoir condruction.”
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7.1 INTRODUCTION

The Far West Texas Regiond Water Planning Group (RWPG) members recognized from
the beginning the importance of involving the public in the planning process. Chapter 7, the
find chapter of the plan, contains an overview of the Regiond Planning Group representetion,
the group’s commitment to public involvement, and specific activities that insured that the public
was informed and involved in the planning process and the implementation of the plan.

7.2 REGIONAL WATER PLANNING GROUP

The TWDB appointed an initid coordinating body for Far West Texas, based on names
submitted by the public for condderation. The RWPG then expanded its membership based on
familiarity with persons who could appropriately represent a water user group. Senate Bill 1
provisions mandate that one or more representatives of the following water user groups be seated
on each RWPG: agriculture, counties, eectric generating utilities, environment, industries,
municipdities, river authorities, public, smal busness, water didricts and water Utilities.
Because there is no river authority in Far West Texas, this sector is not represented. The
members of the RWPG have not been compensated for ther participaion in the planning
process. Members of the group have voluntarily devoted considerable amounts of ther time to
develop the regiona water plan.
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Committee members and their aternates are listed in the table below:

Water-use Committee Alternate County

Category Member County Member
Agriculture Tom Beard Brewster | William Gearhart Jif Davis
Counties TeresaTodd ** Presdio Kerr Mitchell Presdio
Counties Lloyd Goldwire Terdl Cliff McSparran Terdl
Counties Dolores Briones El Paso Jm Manley El Paso
Counties Jeke Brishin * Presdio
Counties Chuck Maddox El Paso
Environment Tom Brady** El Paso Carl Lieb El Paso
Environment Chip Groat* El Paso
Municipdities Becky Brewster Culberson | Okey Lucas Culberson
Municipalities Richard Castro El Paso Ed Archuleta El Paso
Municipdities Carlos Ramirez El Paso Edward Drusina El Paso
Public Elza Cushing El Paso Dave Hal El Paso
Public Teodora Truillo El Paso Maureen Jerkoivski | El Paso
Public Jesus Terrazas El Paso Petricia D. Adauto El Paso
Public Pete Gallego Brewster | C.M. Kahl Presdio
Public Eliot Shapleigh El Paso Ramon El Paso

Bracamontes

Industries Howard Goldberg** | El Paso
Industries Tom Martin * El Paso
Smdl Busness Raph Meriwether Brewster | Michadl Davidson Brewster
Electric Utilities Victoria Perea El Paso Richard Grenier El Paso
Water Didricts Jm Ed Miller Hudspeth | W.D. Skov El Paso
Water Didrricts Johnny Stubbs El Paso Ed Fifer El Paso
Water Utilities Janet Adams Jff Davis | Albert Miller Jeff Davis

* Former members of the Far West Texas Regiond Water Planning Group.

** New members that replaced former members.
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In addition to the committee members, 13 non-voting members were appointed. Their function
is to provide advice and guidance, based on their respective areas of expertise or geographic
areas. Two non-voting liaisons were assgned from regions adjacent to Far West Texas (Region
F and Region J). The non-vating members and their dternates are listed in the following table:

Non-Voting Agency Alternate Agency
Member Member
Deborah Reyes TWDB Rima Petrogan TWDB
Mike Hobson TPWD Bobby Farquhar
J&ff Frank GLO
Jack Sdlings TDA
Caroline Moore Region F
CtilaGonzdez Region J
Jm Stefanov IBWC James Robinson IBWC
Filiberto Cortez USBR Mike Landis USBR
Alfred Gonzalez TAES
Mary Follingstad NMISC
Alberto Torres Juarez
Adriana Resendez CILA Mexico Aldo Garcia CILA Mexico
Ari Michelsen TAMU Ag. Exp. S

7.3 PROJECT MANAGEMENT

Work on the Far West Texas Regionad Water Plan was divided dong two pardld tracks;
(1) an urban track representing the metropolitan portion of El Paso County, and (2) a rura track
representing the other six rurd counties and the eastern portion of El Paso County. The Regiond
Planning Group members were gppointed evenly to each track team such that each track team
was composed of members residing in both aress. Each track team was responsble for the

development of the plan with oversight of tasks and concerns specific to its area. Work
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developed dong the two-track approach was integrated at appropriate intervals to ensure a
unified, coherent regiond plan.

Because of its large population and water demand, as well as the breadth of its previous
water planning efforts, the urban track team focused on tasks pertinent to the El Paso County
metropolitan area.  Key to this track team’s planning effort was El Paso’'s role as the designated
regiond water supply planner for El Paso County. The rurd track focused on issues rdevant to
the predominantly rurd nature of the remaning counties thet characterigticadly contain smal
communities located far gpart. In El Paso County, water-supply issues could often be addressed
with regional drategies, wheress, the disance between cities in the sx rurd counties made
regiond solutions between the cities generdly infeasible.

The planning decisons and recommendations mede in the regiond plan will have fa-
reeching and long-lagting socid, economic, and political repercussons on each community
involved in this planning &fort and on individuds throughout the region. Therefore, involvement
of the public was projected to be a key factor for the success and acceptance of the plan. Open
discusson and citizen input was encouraged throughout the planning process and helped
planners develop a plan thet reflects community vaues and concerns.  Some members of the
public paticipated amost as nonvoting members.  To insure public involvement, notice of dl
regiond planning group and track meetings was posted in advance and dl meetings were held in
publicly accessble locations with dtes rotating among rurd and urban locations throughout dl
counties in the region. Specid public meetings were hed to convey information on project
progress and to gather input on the development of the plan. Prior to submitta of the initialy
prepared plan to the TWDB, a copy of the regional water plan was provided for ingpection in the
county clerk’s office and in @ least one library in each county. Following public ingpection of
the initidly prepared plan, a public meeting was conducted to present results of the planning
process and gather public input and comments. To provide a public access point, an internet web
gte (http://24.28.171.253/rio/fwtwpgsplash.htm) was deveoped that contans timey

information that includes names of planning group members bylaws, megting schedules,
agendas, minutes, and important documents.
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7.4 PRE-PLANNING SURVEY

Prior to the development of a scope of work, a public survey was conducted to identify a
common long-range vidon for the development of a regiond water plan. The survey was
designed to gauge opinions about issues related to the development and management of water-
resources in the region. The survey was didributed to members of the RWPG and to

representatives of cities and indudries in the sevenrcounty region.  Thirty-Six responses were
received. The questions and summaries of the responses are provided in appendix 7A.

7.5 PUBLIC PRESENTATIONS
Severd presentations were provided specificdly for the public. The presentations listed

below were intended to increase the awareness of the planning process and to engage public
input where possible.

Public hearing — Van Horn, 7/15/98

Public meating — El Paso, 12/8/99

Public meeting — Alpine, 12/9/99

Public hearing — El Paso, 9/28/00

Public hearing — Alpine, 9/29/00

7.6 PLANNING GROUP MEETINGSAND PUBLIC HEARINGS

All medtings of the RWPG, induding committee meetings, were open to the public
where vigtors were encouraged to express their opinions and concerns, or to make suggestions
regarding the planning process. The locations of the meetings were origindly rotated between
dl seven counties 0 that al citizens within the region would have an equa opportunity to
attend. However, because of increased public atendance, the meetings eventudly were held
only in Alpine and El Paso, where adequate facilities could be arranged.
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In accordance with the Federal Open Meetings Act, meeting notices were posted in the following
newspapers and were reported by the following televison and radio stations:

El Paso Times

El Paso Inc.

West Texas County Courier

Hudspeth County Herad

Van Horn Advocate

Alpine Observer

Alpine Avdanche

Jeff Davis County News/Mountain Dispatch

Presidio International

Big Bend Sentind

Terrell County News Leacder

KVIA (Channel 7, El Paso)

KTSM (Channel 9, El Paso)

KINT (Channd 26, El Paso & Ciudad Juarez)

KALD FM (Alpine)

The fird regiond public hearing was hdd in Van Horn on July 15, 1998. The intent of
the hearing was to explain the planning process, introduce the planning group members, and
receive comments and recommendations regarding the proposed Scope of Work.

Two find public hearings were hdd to recaive comments on the initidly prepared plan,
onein El Paso on September 28, 2000, and the other in Alpine on September 29, 2000.
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Copies of the plan were available by August 24, 2000 at the following locations:

County Clerk’s Office:
Brewster County
Culberson County
El Paso County
Hudspeth County
Jeff Davis County
Presidio County
Terrdl County

Public libraries:
Alpine Public Library, 203 N. 7" &., Alpine
Van Horn City-County Library, 410 Crockett S., Van Horn
El Paso Public Library, 501 N. Oregon, El Paso
El Paso Public Library, Lower Valey Branch, 7915 San Jose, El Paso
Grace/Grebing Public School, 110 N. Main, Dell City
Ft. Hancock/Hudspeth County Public Library, 100 School Drive, Ft. Hancock
Jeff Davis County Library, 3 Woodward, Ft. Davis
Marfa Public Library, 115 E. Oak, Marfa
City of Presdio Library, O'Rellly &., Presdio
Terrell County Public Library, Courthouse Square, Sanderson
U.S. Pogt Office, Terlingua

7.7 COORDINATION WITH OTHER REGIONS
The Far West Texas RWPG held one coordination meeting with the Rio Grande Water
Panning Region (Region M). At ajoint meeting held in El Paso on October 6, 1999,
representatives of both groups agreed that the two regions would:
Coordinate the planning efforts of the two regionsin areas of common interest
and inform each other of issues that may affect both groups.
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Appoint aliaison member for the other group. The liaison member would convey
items of interest or of common concern to the chairman of his respective planning
group.
Send to each other, through the liaison members, a copy of the drafts of each
chapter and task as they are forwarded to the TWDB.
Identified the following areas of common interest:
a How to gpproach the designation of ecologicaly unique segments of the
Rio Grande;
b. Re-channdization of the Rio Grande from Fort Quitman to Presidio;
C. Evauate how Mexico affects and is affected by the regiond water
planning process,
d. The converson of agricultural water rights to municipa use.
Meset informaly whenever necessary.
In addition to the coordination efforts arranged with the Rio Grande Water Planning Region,
liaisons were exchanged with Region F and the Plateau Region (Region J). The respongibility of

the liaisons was to report on any issues of common interest between adjoining regions.

7.8 PLAN IMPLEMENTATION

Following find adoption of the Far West Texas Regiond Water Plan, copies of the plan
will be provided to each municipdity and county commissoner’s court in the region. Ealy in
the next planning cycle, vists will be made to each city to review the plan and to obtain
recommendations for needed improvements. Each community will be asked to consder ther
specific short-range and long-range gods with those presented in the regiona plan. Based on the
results of these medings, the RWPG members may consder plan revisons prior to the

concluson of the next 5-year planning period.
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Of specific concern is the lack of confidence in future projected population growth trends and
their impact on projected water demands as shown in this current regiond water plan. Rurd
county trends in particular may not be as predictable as the urban trends. An effort will be
initiated immediately to begin a process to develop appropriate revisons. Findly, an educationd
outreach program task will be established in the next planning cycdle with the god of reaching
and involving alarger percentage of the public in the planning process.
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