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1.1 Introduction

In 1997, the 75th Texas Legislature passed Senate Bill One (SB1). The bill was designed to
address Texas water supply shortages associated with drought of record conditions. SB1 put in
place a grass-roots regional planning process to plan for the water needs of all Texans in the next
century. To implement this planning process, the Texas Water Development Board (TWDB)
created 16 regional water planning areas across the state and established guidelines and rules
governing regional planning efforts.

The regional water planning groups created pursuant to SB1 are tasked to direct the regional
planning process. TWDB regulations require each regional planning group to include
representatives of 11 designated interest groups. Additional interest groups may be added at the
discretion of the planning group. The Panhandle Water Planning Group (PWPG) added “higher
education” as an interest group. Table 1-1 shows the members of the PWPG and the interests
they represent. The PWPG hired a team of consultants to conduct technical analyses and prepare
the regional water plan under the supervision of the planning group. The consulting team
includes Freese and Nichols, Inc., Texas Agrilife Research and Extension Center at Amarillo,
and Intera, Inc. The Panhandle Regional Planning Commission (PRPC) serves as the political
subdivision and contractor.

The TWDB planning guidelines require each regional water plan to include ten chapters, which
are addressed in the following sections of this report. The chapters are:

1. Planning Area Description;

2. Review and Revision of Population and Water Demand Projections;

3. Water Supply Analysis;

4. Identification, Evaluation and Selection of Water Management Strategies Based on
Needs;

5. Impacts of Selected Water Management Strategies on Key Parameters of Water Quality
and Impacts of Moving Water from Rural and Agricultural Areas;

6. Water Conservation and Drought Management Recommendations;

7. Description of How the Regional Water Plan is Consistent with Long-term Protection of
the State's Water Resources, Agricultural Resources, and Natural Resources;

8. Unique Stream Segments/Reservoir Sites/Legislative Recommendations;

9. Report to Legislature on Water Infrastructure Funding Recommendations; and

10. Adoption of Plan.

The Panhandle Water Planning Area (PWPA) consists of a 21-county area that includes
Armstrong, Carson, Childress, Collingsworth, Dallam, Donley, Gray, Hall, Hansford, Hartley,
Hemphill, Hutchinson, Lipscomb, Moore, Ochiltree, Oldham, Potter, Randall, Roberts, Sherman,
and Wheeler counties. This is the third regional water supply plan that has been developed for
the PWPA since the passage and implementation of SB1.

This updated plan contains new and/or changed information for the following items:
e Water demand projections for Agriculture, Mining and Steam Electric Power
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e Northern Ogallala Aquifer Groundwater Availability Model (GAM) and recharge study
for Ogallala aquifer

Lake Meredith Watershed Study

Allocation of water supplies to users and reassessment of water needs

Evaluation of water management strategies, including designation of alternate strategies
Recommendations on sources of funding for water infrastructure needs

Legislative and other recommendations

Water loss and water audit

1.2 Senate Bill 1 and Senate Bill 2

SB1 was a result of increased awareness of the vulnerability of Texas to drought and to the limits
of existing water supplies to meet increasing demands as population grows. According to the
2007 State Water Plan, Texas’ population is expected to exceed its 2000 level of nearly 21
million, growing to more than 45 million by 2060. Many areas of the state continue to be
impacted by water shortages.

SB1 established a “bottom up” water planning process by allowing individual representatives of
various interest groups to serve as members of Regional Water Planning Groups (RWPGs)
charged to prepare regional water plans for their respective areas. The TWDB established 16
distinct planning areas that are directed by volunteers leading diverse RWPGs. The plans
developed by the RWPGs detail how to conserve water supplies, meet future water supply needs
and respond to future droughts in the planning areas and are designed to ensure that the water
needs of all Texans are met as Texas enters the 21st Century.

Senate Bill 2 (SB2), enacted in 2001 by the 77th Legislature, built on policies created in SB1.
There were several new requirements and improvements called for within SB2, including:

e Use the results of state-led water availability models for both ground and surface water
Provide for conservation as a water management strategy
Evaluate the impacts of water management strategies on water quality
Consider recommendations from conservation and drought management plans
Provide recommendations on the financing of water infrastructure needs.

The third round of planning, which culminates with the 2011 Regional Water Plans focused on
special studies with updates based on changed conditions. No new population projections were
developed for cities and counties in the PWPA. Municipal and manufacturing water demands are
unchanged from the 2006 PWPA water plan. Demands were updated for agricultural and steam
electric power use. Also with the increase of natural gas exploration, mining demands were
updated for several eastern counties including Hemphill, Lipscomb, Ochiltree, Roberts and
Wheeler. One special study was conducted focusing on the Recharge of the Ogallala Aquifer in
the Eastern Panhandle, Texas. A synopsis of this study is included in Appendix E.
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The 16 regional water plans must be completed by January 5, 2011 and the TWDB must then
approve and incorporate these plans into an all-inclusive state plan that is due in January 2012.
The plans will continue to be updated every five years.

1.3 Regional Water Planning Area

The PWPA is among the largest water-consuming regions in the State, with over 90 percent of
water used for agricultural purposes. In 2006, the region accounted for 1.6 percent of the State’s
total population and about 13 percent of the State’s annual water demand. The TWDB projects
that total water use for the region will decline over the 2010-2060 period, primarily due to an
expected reduction in agricultural irrigation water requirements. Irrigation water use is expected
to decline because of projected insufficient quantities of groundwater to meet future irrigation
water demands, implementation of conservation practices, implementation of new crop types,
and the use of more efficient irrigation technology.

The PWPG is composed of 22 members (Table 1-1), who collectively represent the interest of
the public, industry, agriculture, environment, river authorities, counties, municipalities, water
districts, small business, electrical generation, higher education water utilities, small business
and electric generation. An additional six non-voting members serve as federal and state agency
and neighboring regional water planning region liaisons. The PRPC serves as the political
subdivision and contracting agency for the PWPA.

1.3.1 Population

According to the 2000 Census, the Texas state population was approximately 20.8 million
people. The PWPA accounted for 1.7 percent of the total state population in 2000. Projected
populations in counties located in the PWPA are seen in Figure 1-2. These estimates, developed
in 2003 by the PWPG, are divided by city and smaller populated areas and totaled by county.
Regional population is expected to grow from 355,832 in 2000 to 423,830 in 2020 and 541,035
in 2060.
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Table 1-1: Voting Members of the Panhandle Water Planning Group

Interest Name Entity County (Location of Interest)
City of
Public Janet Guthrie Canadian/Hemphill Hemphill
County
Counties Judge Vernon Roberts County Roberts
Cook
Municipalities Emmett Autry City of Amarillo Potter and Randall
David Landis City of Perryton Ochiltree
Industries Bill Hallerberg Retired Potter
Denise Jett ConocoPhillips Hutchinson
Ben Weinheimer Texas Catt.le Feeders Serves entire region
Association
Joe Farmer Collingsworth
Agricultural Baumgardner
Janet Tregellas Farm/Ranch Lipscomb
Kendall Harris Mesquite G.roum.iwa}ter Collingsworth
Conservation District
Nolan Clark USDA-ARS Potter
Environmental | Grady Skaggs Farmer Oldham County
Cole Camp Pika International Potter
Small . Water Well Driller (Rita
Businesses Rusty Gilmore Blanca Well Servi(ce) Dallam
Elec.
Generation Gale Henslee Xcel Energy Serves Entire Region
Utilities
River . . .
. Jim Derington Palo Duro RA Hansford, Moore and Hutchinson
Authorities
Steve Walthour North Plains GCD Moore and 7 other counties in the region
Tom Baliff GreenbAelll‘ié\(/)[ ;?ict;Water Donley and 3 other counties in the region
Wat‘er Panhandle Groundwater
Districts C.E. Williams . . Carson and 8 other counties in the region
Conservation Dist. No. 3
John C. Williams Cana&zrtlelrlxzihl\(:[r?gcmal Hutchinson and 3 member cities in the region
Water Utilities | Charles Cooke TCW Supply Hutchinson
Higher Texas AgriLife Research . '
. John Sweeten and Extension Center at Entire Region
Education

Amarillo
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Figure 1-2: Panhandle Population Projections
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Figure 1-3: Panhandle Population Projections by County
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Table 1-2: Cities and Unincorporated Areas in PWPA

County Populated Areas

Armstrong Claude, Goodnight, Washburn, Wayside and other incorporated areas
Carson Conway, Groom, Panhandle, Skellytown, White Deer and other incorporated areas
Childress Childress, Kirkland, Tell and other incorporated areas

Collingsworth Dodson, Quail, Samnorwood, Wellington and other incorporated areas
Dallam Dalhart, Texline and other incorporated areas

Donley Clarendon, Hedley and other incorporated areas

Gray |Alanreed, Lefors, McLean, Pampa and other incorporated areas

Hall Estelline, Lakeview, Memphis, Turkey and other incorporated areas
Hansford Gruver, Morse, Spearman and other incorporated areas

Hartley Dalhart, Hartley and other incorporated areas

Hemphill Canadian, Glazier and other incorporated areas

Hutchinson Borger, Fritch, Plemons, Sanford, Stinnett and other incorporated areas
Lipscomb Booker, Darrouzett, Follett, Higgins and other incorporated areas
Moore Cactus, Dumas, Masterson, Sunray and other incorporated areas
Ochiltree Booker, Farnsworth, Perryton and other incorporated areas

Oldham |Adrian, Boys Ranch, Vega, Wildorado, and other incorporated areas
Potter \Amarillo, Bushland and other incorporated areas

Randall \Amarillo, Canyon, Happy, Lake Tanglewood, Umbarger and other incorporated areas
Roberts Codman, Miami, Wayside, and other incorporated areas

Sherman Stratford, Texhoma and other incorporated areas

(Wheeler Mobeetie, Shamrock, Wheeler and other incorporated areas
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1.3.2 Economic Activities

The economy of the PWPA can be summarized in the following categories: agribusiness,
manufacturing, petroleum, and tourism. Major water-using activities include irrigation,
agricultural production, petroleum refining, food processing and kindred, chemical and allied
products, and electric power generation. Total retail sales per county for 2002 are listed in Table
1-3 (most recent year for which data are available). In comparison to 1997 economic census
data, 2002 retail sales values have increased slightly. Retail sales have increased 9 percent from
$3,236,345,000 in 1997 to $3,518,693,000 in 2002. In the ten year period from 1989 to 1999,
per capita income has also increased. The average per capita income for counties in the PWPA
has increased 42 percent from $11,641 in 1989 to $16,552 in 1999. Payroll data, which is
available for 2007, show the total payroll in the PWPA to exceed $4 billion, with nearly half of
the payroll reported in Potter County.

1.3.3 Climate

The climate of the PWPA is characterized by rapid, large temperature changes, wind, and low
humidity. The PWPA receives relatively little precipitation, with almost % of the region’s total
rainfall occurring between April to September. Heavy snowfall of 10 inches or more occurs
approximately every five years (NWS, 2010). According to the National Climatic Data Center,
the average yearly temperature and precipitation measured at the City of Amarillo are 57 degrees
Fahrenheit and 19.71 inches of rainfall.

The PWPA is subject to rapid and large temperature changes, especially during the winter
months when cold fronts from the northern Rocky Mountain and Plains states sweep across the
area. Temperature drops of 50 to 60 degrees within a 12-hour period are not uncommon.
Temperature drops of 40 degrees have occurred within a few minutes.

Humidity averages are low, occasionally dropping below 20 percent in the spring. Low humidity
moderates the effect of high summer afternoon temperatures, permits evaporative cooling
systems to be very effective, and provides many pleasant evenings and nights.

Severe local storms are infrequent, although a few thunderstorms with damaging hail, lightning,
and wind in a highly localized area occur most years, usually in spring and summer. These
storms are often accompanied by very heavy rain, which produces local flooding, particularly of
roads and streets.
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Table 1-3: Economic Activities of Counties in the PWPA

Total Payroll | Per capita income
Retail Sales (dollars) (dollars) (dollars) Major Economic Activities

County 1997 2002 2007 1989 1999 Agribusiness | Manufacturing | Petroleum | Tourism
Armstrong 2,940,000 5,015,000 4,044,000 11,212 17,151 X X
Carson 25,239,000 24,189,000 273,425,000 11,710 19,368 X X
Childress 43,683,000 48,945,000 32,095,000 9,888 12,452 X X
Collingsworth | 17,396,000 19,419,000 14,029,000 9,425 15,318 X
Dallam 65,337,000 57,152,000 42,320,000 9,250 13,653 X X X
Donley 23,567,000 26,904,000 8,177,000 9,388 15,958 X X X
Gray 169,059,000 (D) 257,217,000 12,771 16,702 X X X
Hall 43,135,000 13,648,000 10,341,000 9,376 13,210 X
Hansford 38,965,000 40,108,000 31,409,000 12,136 17,408 X X
Hartley 14,370,000 17,240,000 24,252,000 14,254 18,067 X X X
Hemphill 19,687,000 20,575,000 49,865,000 14,244 16,929 X X
Hutchinson 150,983,000 144,197,000 | 273,545,000 11,677 17,317 X X X X
Lipscomb 10,612,000 11,772,000 34,447,000 11,997 16,328 X X
Moore 127,459,000 145,760,000 | 247,195,000 11,195 15,214 X X
Ochiltree 63,322,000 73,463,000 130,903,000 13,325 16,707 X X
Oldham 8,040,000 9,202,000 12,214,000 10,577 14,806 X
Potter 1,531,297,000 | 1,742,876,000 | 1,946,319,000 [ 10,230 | 14,947 X X X X
Randall 838,250,000 | 1,072,296,000 | 723,477,000 15,369 21,840 X X X
Roberts 1,749,000 (D) 1,640,000 15,679 20,923 X X
Sherman 8,108,000 10,248,000 6,396,000 10,396 17,210 X X
Wheeler 33,147,000 35,684,000 36,560,000 10,370 16,083 X X X
Total 3,236,345,000 | 3,518,693,000 | 4,159,870,000 | 244,469 | 347,591
Average 154,111,667 185,194,368 198,089,048 11,641 16,552
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1.4 Wholesale Water Providers

The term Wholesale Water Provider (WWP) was created within SB2 in order to include major
providers of water for municipal and manufacturing use in the regional planning process.
WWPs are defined as follows:

“Any person or entity, including river authorities and irrigation districts, that has contracts to
sell more than 1,000 acre-feet of water wholesale in any one year during the five years
immediately preceding the adoption of the last regional water plan. The regional water
planning groups shall include as wholesale water providers other persons and entities that
enter or that the regional water planning group expects or recommends to enter contracts to
sell more than 1,000 acre-feet of water wholesale during the period covered by the plan.”

The PWPA has designated seven WWPs.

Canadian River Municipal Water Authority

City of Amarillo

City of Borger

City of Cactus

Mesa Water, Inc.

Greenbelt Municipal and Industrial Water Authority
e Palo Duro River Authority

1.4.1 Canadian River Municipal Water Authority (CRMWA)

The CRMWA was created in 1953 by the Texas Legislature for the purpose of distributing water
from the Canadian River Project, in compliance with the Canadian River Compact between
Texas, New Mexico, and Oklahoma. The Bureau of Reclamation began construction on the
project in 1962 and completed Lake Meredith in 1965. Under the tristate compact, Texas is
entitled to store up to 500,000 acre-feet of water in conservation storage. CRMWA received a
permit from the State of Texas to impound that water and to divert up to 100,000 acre-feet of
water a year for use by the member cities and 51,200 acre-feet for use by industries. Eleven
cities formed the Authority with the following three in the PWPA: Amarillo, Borger and Pampa.
The remaining eight are in the Llano Estacado RWPA: Plainview, Lubbock, Slaton, Brownfield,
Levelland, Lamesa, Tahoka, and O’Donnell. CRMWA serves more than 460,000 urban residents
and provides water to Borger and Pampa in the Canadian Basin; and Amarillo in the Canadian
and Red River basins. The CRMWA is currently involved in a salinity control project for the
protection of water quality in Lake Meredith. CRMWA has a well field in Roberts which is used
to supplement supplies from Lake Meredith.

1.4.2 City of Amarillo

The City of Amarillo currently operates with an average production of 42 million gallons per day
to approximately 186,000 people. The City gets its water from several active well fields, reuse,
and an allocation of water from CRMWA that is composed of a blend of Roberts County
groundwater and surface water from Lake Meredith. Amarillo supplies wholesale water to the
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City of Canyon, Palo Duro Canyon State Park and manufacturing. It also supplies reuse water to
Xcel Energy for Steam Electric Power needs. The City plans to expand their groundwater supply
capacity through developing existing water rights in Potter and Roberts County.

1.4.3 City of Borger

The City of Borger currently services over 5,785 active water accounts. The source of supply for
Borger is groundwater wells, reuse, and an allocation of water from CRMWA that is composed
of a blend of Roberts County groundwater and surface water from Lake Meredith. Borger
supplies wholesale water to TCW Supply (through a trade agreement with Conoco Phillips),
County other, and manufacturing needs.

1.4.4 City of Cactus

The City of Cactus currently services over 924 active water accounts. The source of supply for
Cactus is groundwater pumping from the Ogallala. Cactus supplies wholesale water to County
other and manufacturing needs. Cactus plans to continue to supply these needs through
groundwater from the Ogallala aquifer.

1.4.5 Mesa Water, Inc.

Mesa Water, Inc. owns and controls 210,000 acres of water rights in the PWPA. Mesa Water,
Inc. currently does not provide water to any customer, but plans to provide wholesale water
during the planning period. Mesa has been granted initial production permits, which are valid for
five years.

1.4.6 Greenbelt Municipal and Industrial Water Authority (Greenbelt M&IWA)

The Greenbelt M&IWA provides water from Greenbelt Reservoir on the Salt Fork of the Red
River. The Greenbelt M&IWA is located in Donley County and provides water to local
municipalities through an extensive delivery system, including a 121-mile aqueduct. There are
five member cities, including Clarendon, Hedley, and Childress in the PWPA and Quanah and
Crowell in the Region B planning area. The Red River Authority is a non-voting member of the
Greenbelt M&IWA.

1.4.7 Palo Duro River Authority (PDRA)

The Palo Duro River Authority owns and operates Palo Duro reservoir. The Palo Duro
Reservoir is located on Palo Duro River in Hansford County. The lake was completed in 1991.
The Authority was authorized to serve Hansford and Moore Counties and the City of Stinnett.
PDRA currently does not provide water to any member city and expects to begin construction on
a transmission line from the reservoir to meet member city shortages by 2030.

1.5 Sources of Water

Water supplies in the PWPA include both surface and groundwater sources. Statutes and
regulations governing the quantity and quality of water in Texas differ according to source of the
supply. (Table 1-4). Surface water is owned, appropriated, held in trust, and protected by the
state on behalf of all citizens, while groundwater is subject to right of capture by the surface
landowner. Except as noted below, legal restrictions are not imposed by the State of Texas on
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landowners regarding withdrawal that would bar them from exercising their right of capture of
groundwater entering wells on and beneath their property.

Table 1-4: Summary of Policies Affecting Water Quality and Quantity in Texas

General Policy Affecting:

Type of Water Water Quantity Water Quality

Diffuse Landowner control Nonpoint source protection agencies:
TCEQ (urban and industrial),
TSSWCB (agriculture and silviculture)

Surface State (TCEQ) State (TCEQ) regulations
Canadian River Interstate Compact Federal (EPA) regulations
Red River Interstate Compact

Ground Landowner right of capture; Groundwater Management Areas
groundwater district rules (where Groundwater District Rules
applicable) State (TCEQ) Regulations

Source: TCEQ, 2002

1.5.1 Groundwater Regulation

SB1 altered several provisions of surface and groundwater law. One of the key provisions
requires TCEQ to determine areas that warrant special consideration and for those areas to
encourage the formation of a new groundwater conservation district or the incorporation of these
areas into existing districts. Each groundwater conservation district is required to submit a water
management plan to the TWDB for certification.

SB2 designated that the TWDB develop groundwater management areas (GMA) for the entire
state. After numerous state-wide public input opportunities and meetings, the agency designated
16 management areas that generally follow major aquifer boundaries, groundwater district
boundaries, and planning regions. The region contains two GMAs. GMA 1 covers all of the
PWPA counties, with the exception of Childress, Collingsworth and Hall Counties. These
counties are located within GMA 6. As required by HB 1763, the GMAs are tasked with
identifying the desired future conditions for aquifers within their geographical area. The desired
future conditions will be used to determine Managed Available Groundwater (MAG) values,
which will be the basis for future regional water planning (2016 regional water plans).

Groundwater conservation districts have played a major role in the management of water
resources in the PWPA. Parts or all of 20 counties in the PWPA study area are included in the six
groundwater districts presented in Table 1-5 and shown in Figure 1-6. The county of Oldham
and portions of Randall, Dallam, Hutchinson, Moore, and Hartley counties are not included in a
groundwater district. Some of these counties are considering joining a local groundwater
conservation district. Districts can regulate well spacing, well size, well construction, well
closure, and monitoring and protection of groundwater quality.
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Table 1-5: Ground Water Districts in PWPA

Groundwater District Counties Served in PWPA Aquifers
North Plains Groundwater Moore, Hutchinson, Sherman, Ogallala
Conservation District Hartley, Dallam, Hansford, Rita Blanca
Ochiltree, Lipscomb Dockum
Panhandle Groundwater Carson, Roberts, Gray, Donley, Ogallala
Conservation District Armstrong, Potter, Hutchinson, Dockum
Wheeler Blaine Seymour
Whitehorse
Mesquite Groundwater Seymour
Conservation District Collingsworth, Hall Blaine
Hemphill County Underground Hemphill Ogallala
Water District
High Plains Underground Water ~ Potter, Randall & Armstrong Ogallala
Conservation District Dockum
Gateway Groundwater Childress Seymour
Conservation District Blaine

1.5.2 Aquifers

There are two major aquifers in the PWPA, the Ogallala and Seymour aquifers (Figure 1-7), and
three minor aquifers, Blaine, Rita Blanca, and Dockum (Figure 1-8). The Whitehorse Formation
is recognized by local residents as a regional supply source but cannot be independently
quantified and is therefore not included as a distinct supply source in this plan. All serve as water
sources for various uses in the PWPA

1.5.2.1 Ogallala Aquifer

The Ogallala aquifer is the major water-bearing formation of the PWPA. Vertical hydrologic
communication occurs between the overlying Quaternary Blackwater Draw Formation where
present and the Cretaceous which lies directly below the Ogallala in a portion of the planning
region. Although many communities use water from the Ogallala aquifer as their primary source
for drinking water, approximately 90 percent of the water obtained from the Ogallala is used for
irrigation. The Ogallala supports the major irrigated agricultural production and processing base,
as well as the region's municipal and industrial water needs. @ Water-table elevations
approximately parallel the land surface and dip from the northwest to the southeast. The aquifer
is recharged by precipitation and runoff that drains to lakes, rivers, playas, and streams.

The Ogallala is composed primarily of sand, gravel, clay, and silt deposited during the Tertiary
Period. = Groundwater, under water-table conditions, moves slowly through the Ogallala
Formation in a southeasterly direction toward the caprock edge or eastern escarpment of the
High Plains. Saturated thickness of the aquifer is variable across the region but is greatest where
sediments have filled previously eroded drainage channels. Well yields range from as little as
10 gpm to more than 1,000 gpm.
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Recharge to the Ogallala occurs primarily by infiltration of precipitation from the surface and, to
a lesser extent, by upward leakage from underlying formations. Previous estimates indicate that
the long term average annual recharge rate is less than 3 inches per year. Research has indicated
variable recharge over the Ogallala aquifer in the PWPA, with much of the area experiencing
little to no recharge. The special study on recharge in the eastern counties in the PWPA
confirmed the relatively low levels of recharge to the Ogallala (BEG, 2009). This study found
recharge rates of 0 to 1.9 inches per year, with the greatest recharge occurring beneath irrigated
agriculture. Playa basins also appear to be a contributing factor for the majority of water
naturally recharged to the aquifer.

Since the expansion of irrigated agriculture in the mid-1940s, greater amounts of water have
been pumped from the aquifer than have been recharged. As a result, some areas have
experienced water level declines in excess of 100 feet from predevelopment to 2000 and
continue to drop into the future. Conservation efforts, implementation of efficiency
technologies, crop research, and reduced commodity prices have resulted in a reduction in the
rate of water level declines.

Based on the 2000 and 2010 PWPG GAM storage amounts groundwater depletion in the
Ogallala aquifer in the 18 counties underlain by this aquifer in PWPA was expected to average a
total of 5.4 percent for the period between 2000 and 2010. The estimated water in storage in the
Ogallala aquifer in the PWPA in 2000 was about 246 million acre feet, and was projected to
decline to 233 million acre feet in 2010 as shown in Table 1-6.

The quality of Ogallala water is controlled by the composition of the recharge water and the
geologic features and deposits above and within the aquifer. According to the results of a study
of the Ogallala aquifer (Nativ, 1988) the TDS concentration of the Ogallala in the vicinity of the
PWPA averaged 429 mg/L. The major constituent, bicarbonate, averaged 278 mg/L, while minor
constituents such as sulfate, calcium, sodium, chloride, and potassium averaged from 8 mg/L to
66 mg/L (Nativ, 1988). During the second round of regional water planning the PWPA
conducted a study to build a cross sectional model to evaluate salinity and water quality changes
associated with aquifer drawdown in Roberts County (2006 PWPA Plan, Appendix X).
Simulated increases in total dissolved solids were greater than reported by others. Localized
increases in total dissolved solids were <500 mg/l with local total dissolved solids averages <10
mg/l increase per year.
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Table 1-6: Estimated Groundwater Storage Volume (million ac-ft) of the
Ogallala Aquifer in the PWPA

1990 2000  2010? Percent
GAM GAM Depletion

County Storage Storage Storage 2000-2010
Armstrong 3.64 4.05 3.98 1.66%
Carson 13.19 15.28 14.52 5.21%
Childress NA NA NA NA
Collingsworth NA 0.86 0.09 902.42%
Dallam 29.97 17.6 15.65 12.45%
Donley 8.09 6.25 5.82 7.34%
Gray 12.96 13.65 13.00 5.00%
Hall NA NA NA NA
Hansford 23.27 21.69 20.77 4.43%
Hartley 27.82 24.93 23.10 7.94%
Hemphill 16.57 15.64 15.41 1.51%
Hutchinson 10.54 11.11 10.54 5.38%
Lipscomb 20.82 18.64 18.39 1.34%
Moore 13.2 10.66 9.61 10.94%
Ochiltree 18.57 19.8 19.07 3.85%
Oldham 1.14 2.52 2.36 6.69%
Potter 3.07 3.05 2.87 6.17%
Randall 4.51 6.26 5.83 7.33%
Roberts 27.62 27.49 26.85 2.38%
Sherman 21.88 19.5 18.04 8.12%
Wheeler 8.45 7.49 7.34 2.04%
Total Storage 265.31 246.47 233.25
Estimated Average 10-year
Total Depletion 5.4%

Source: (1) (Wyatt, 1996) and (2) (Intera, 2009)
NA = data not available or the Ogallala aquifer does not occur in these counties.

1.5.2.2 Seymour Aquifer

The Seymour is a major aquifer located in north central Texas and some Panhandle counties.
The aquifer consists of isolated areas of alluvium that are erosional remnants of a larger area or
areas. Although most accumulations are less than 100 feet thick, a few isolated spots in
Collingsworth County may exceed 300 feet. These thick accumulations overlie buried stream
channels or sinkholes in underlying formations. This aquifer is under water-table conditions in
most of its extent, but artesian conditions may occur where the water-bearing zone is overlain by
clay.

Fresh to slightly saline groundwater recoverable from storage from these scattered alluvial
aquifers is estimated to be 3.18 million ac-ft based on 75 percent of the total storage. Annual
effective recharge to the aquifer is approximately 215,200 ac-ft, or 5 percent of the average
annual precipitation that falls on the aquifer outcrop. No significant long-term water-level
declines have occurred in areas supplied by groundwater from the Seymour aquifer. The lower,
more permeable part of the aquifer produces the greatest amount of groundwater. Yields of wells
average about 300 gal/min and range from less than 100 gal/min to as much as 1,300 gal/min.
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Water quality in these alluvial remnants generally ranges from fresh to slightly saline, although a
few higher salinity problems may occur. The salinity has increased in many heavily-pumped
areas to the point where the water has become unsuitable for domestic uses. Brine pollution
from earlier oil-field activities has resulted in localized contamination of formerly fresh ground-
and surface-water supplies. Nitrate concentrations in excess of primary drinking-water standards
are widespread in the Seymour groundwater. (TWDB, 1995)

1.5.2.3 Dockum Aquifer

The Dockum is a minor aquifer which underlies the Ogallala aquifer and extends laterally into
parts of West Texas and New Mexico. The primary water-bearing zone in the Dockum Group,
commonly called the “Santa Rosa,” consists of up to 700 feet of sand and conglomerate
interbedded with layers of silt and shale. Aquifer permeability is typically low, and well yields
normally do not exceed 300 gal/min (Ashworth & Hopkins, 1995).

According to a report published by the TWDB in 2003, the base of the Dockum Group aquifer is
mudstones at elevations ranging from 1,200 ft. MSL in the south (Crockett County) to 3,200 ft.
MSL in Oldham County, and to 3,400 ft. MSL in Dallam County. Saturated thicknesses range
from 100 ft. to 2,000 ft. The water table ranges from approximately 3,800-4,000 ft. MSL in
Oldham, Hartley, and Dallam counties to 3,200 ft. MSL or less in Potter, Carson, Armstrong,
Moore and Sherman counties. Recharge to the Dockum aquifer is negligible except in the
outcrop areas, where approximately 31,000 acre-feet is estimated to occur annually over the
entire formation. Recharge in the PWPA is expected to be less. (Recharge reported in the 2001
plan is assumed for this update.) Estimates of the total volumes of water in storage are reported
in Table 1-7.

Concentrations of TDS in the Dockum aquifer range from less than 1,000 mg/L in the eastern
outcrop of the aquifer to more than 20,000 mg/L in the deeper parts of the formation to the west.
The highest water quality in the Dockum occurs in the shallowest portions of the aquifer and
along outcrops at the perimeter. The Dockum underlying Potter, Moore, Carson, Armstrong, and
Randall Counties has a TDS content of around 1,000 mg/L (TWDB, 2003). The lowest water
quality (highest salinity) occurs outside of the PWPA. Dockum water, used for municipal supply
by several cities, often contains chloride, sulfate, and dissolved solids that are near or exceed
EPA/State secondary drinking-water standards (Ashworth & Hopkins, 1995).
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Table 1-7: Dockum Aquifer Storage and Recharge

Storage Annual Recharge
(ac-ft) (ac-ft)
County *
Armstrong 1,948,600
Carson 566,700
Dallam 6,561,800
Hartley 6,374,300
Moore 1,588,300
Oldham 6,544,400 2,800
Potter 3,051,500 300
Randall 3,974,300
TOTAL 30,610,400 3,100

Source: TWDB 2003
*The Dockum is absent or nearly so under the remaining counties in the PWPA.

1.5.2.4 Rita Blanca Aquifer

The Rita Blanca is a minor aquifer which underlies the Ogallala Formation in western Dallam
and Hartley counties in the northwest corner of the Texas Panhandle. The portion of the aquifer
located in the PWPA makes up a small part of a large aquifer system that extends into
Oklahoma, Colorado, and New Mexico.

Groundwater produced from wells completed within the Rita Blanca aquifer is moderately to
very hard and fresh to slightly saline. Dissolved-solids concentrations range from 400 mg/L to
approximately 1,100 mg/L.

Recharge to the aquifer in Texas occurs by leakage through the Ogallala and by lateral flow from
portions of the aquifer system in New Mexico and Oklahoma. Effective recharge and recoverable
storage for the Rita Blanca have not been quantified but, historically, have been included with
regional recharge and storage estimates for the Ogallala aquifer. Aquifer water-level declines in
excess of 50 feet have occurred in some irrigated areas from the early 1970s to the middle 1980s.
These declines were the result of pumpage which exceeded effective recharge. Evidence of
aquifer declines included the disappearance of many springs in the northern part of Dallam
County that once contributed to the constant flow in creeks that are now ephemeral. Since the
middle 1980s, the rate of decline has generally slowed. In some areas water-level rises have
occurred.

1.5.2.5 Blaine Aquifer
The Blaine is a minor aquifer located in portions of Wheeler, Collingsworth, and Childress

Counties of the RWPA and extends into western Oklahoma. Saturated thickness of the
formation in its northern region varies from approximately 10 to 300 feet. Recharge to the
aquifer travels along solution channels which contribute to its overall poor water quality.
Dissolved solids concentrations increase with depth and in natural discharge areas at the surface,
but contain water with TDS concentrations less than 10,000 mg/L. The primary use is for
irrigation of highly salt-tolerant crops, with yields varying from a few gallons per minute (gpm)
to more than 1,500 gpm (TWDB, 1995).
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1.5.2.6 Whitehorse Aquifer

The Whitehorse is a Permian aquifer occurring in beds of shale, sand, gypsum, anhydrite, and
dolomite. It is an important source of water in and near the outcrop area around Wheeler
County. Wells in the Whitehorse aquifer often pump large quantities of fine sand and require
screens for larger yields. Water from the Whitehorse is generally used for irrigation, but other
uses include domestic and livestock. Dissolved solids range from approximately 400 mg/L to
just less than 2,700 mg/L, with better water quality generally occurring in the areas of recharge
from the Ogallala (Maderak, 1973). The Whitehorse, not recognized by the State of Texas as a
minor aquifer, was not specifically included in the supply analysis during this round of planning
due to lack of reliable information to include in the Groundwater Availability Model.

1.5.3 Springs

Springs are an important transition between groundwater and surface water bodies. A study by
the TWDB (1973) identified 281 major and historically significant springs across the state of
Texas, 16 of which were located in the PWPA. As observed throughout the state, spring flows in
the PWPA have generally declined during the last century due to a variety of reasons including
land use practices, increasing demands, droughts, and the development of deep water irrigation
wells. Springs identified by the TWDB study in Donley, Hartley, Oldham, Potter, and Wheeler
counties derive from the Ogallala Formation. The Blaine and Whitehorse Formations produced
springs in Collingsworth and Wheeler counties, and one alluvial spring was identified in
Collingsworth County. Brune’s Springs of Texas report indicates that many of the region’s
major springs were already in decline due to irrigation pumping in the 1970s. It is anticipated
that many of these springs have continued to decline over the past 30 years. The information on
the current status of springs is difficult to assess as many are on private property.

1.5.4 Surface Water

The PWPA is located within portions of the Canadian River and Red River Basins. These two
river systems and associated impoundments shown in Figure 1-9 provide surface water for
municipal, agricultural, and industrial users in the area. This plan and its implementation are not
expected to have any impact to navigable waters or navigation within the state.

1.5.4.1 Surface Water Management and Classification

The TCEQ is the agency charged with the management of surface water quality and quantity.
Water quantity for the state is managed by a permitting system administered by the Office of
Water of TCEQ. Individual surface water rights greater than 1,000 acre-feet per year for both
the Canadian River Basin and the Red River Basin and actual use are shown in Table 1-8. The
data show that permitted water rights total 177,690 acre-feet per year and reported use ranging
from 74,926 acre-feet per year to 46,259 acre-feet per year from 1995 to 2006.
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Table 1-8: Individual Water Rights in the PWPA: Permitted and Actual Use (Greater
Than or Equal to 1,000 ac-ft)

. Reservoir . . . .
Water Right : @ Usein Usein  Usein Permitted
County Holder Water Source 5:2:3 Use™ 1905@ 2000 2006 Amount®
Canadian River Basin
Hutchinson CRMWA Lake Meredith 69,750 1 70,688 45,000 39,353 100,000
2 0 28,000 2,482 51,200
Hansford ~ Palo Duro River  Palo Duro 3958 % 1 0 0 10,460
Authority Reservoir
Red River Basin
Donley  Greenbelt M&I WA oreenbelt 8297 1 4238 4528 4424 14,530
Reservoir
2 0 0 0 500
3 0 0 0 250
4 0 0 0 750
Totals 74,926 77,528 46,259 177,690
Source: TCEQ, 2009
Notes:

1) Use Types: 1=Municipal; 2=Industrial; 3=Irrigation; 4=Mining; 7=Recreation; 8=Other

2) A “0" means that zero acre-feet of water was reported as used. A blank means that no report was submitted.

3) A blank permitted amount can represent an undivided water right, such as more than one water right owner or one
amount of water authorized for several uses. In the case of Recreational use, the reservoir is on-channel and no
diversion to fill is authorized.

Water rights known to include only saline water are not included in this table.

Inter-regional water transfers:

Approximately 50% of permitted amount of total water is authorized for use in Llano Estacado Planning Area from
PWPA (Lake Meredith)

Additionally, there are 99 water rights of <1,000 AF each in the region totaling 7,989 AF of permitted water.

* Palo Duro Reservoir is experiencing a new drought of record. The yield is based on a WAM analysis conducted in
2005 but is uncertain until reservoir refills.

N/A - Not Available
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Water quality is managed statewide through the Texas Clean Rivers Program (TCRP) and locally
through TCRP partners such as the CRMWA and Red River Authority. According to the
TCEQ’s 2008 State of Texas Water Quality Inventory (TCEQ, 2008), the principal water quality
problems in the Canadian River Basin are elevated dissolved solids, nutrients, and dissolved
metals. Natural conditions including the presence of saline springs, seeps, and gypsum outcrops
contribute to dissolved solids in most surface waters of the PWPA and elevated metals in
localized areas. Elevated nutrients are most often associated with municipal discharge of treated
wastewater to surface waters.

Water bodies which are determined by TCEQ as not meeting Texas Surface Water Quality
Standards are included on the State of Texas Clean Water Act Section 303(d) list. 11 segments
in the PWPA were identified on the final 2008 303(d) list and are shown in Table 1-9. All 11
segments are classified by TCEQ as low priority and may be scheduled for Total Maximum
Daily Load (TMDL) development.

Table 1-9: 2008 303d Listed Segments in the PWPA

Constituents of Concern
> c
[5)
= > | £ o
.g = 3 S » © 3
o I £ S 32 5 8
S = > < =) = >
= 3 2 g o 2
Segment 5 2 S
Water Body Number S
Canadian River Basin
Dixon Creek 0101A X X
Rock Creek 0101B X
Lake Meredith 102 X X X X
Canadian River
abv Lake Meredith 103 X
Rita Blanca Lake 105 X X
Palo Duro
Reservoir 0199A X
Red River Basin
Buck Creek 0207A X
Upper Prairie Dog
Town Fork of Red
River 229 X
Sweetwater Creek 0299A X

Source: TCEQ 2008

Agricultural and silvicultural nonpoint source water quality problems are managed statewide by
the Texas State Soil and Water Conservation Board (TSSWCB) via local soil and water
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conservation districts. The TSSWCB has a regional office in Hale Center and a field office in
Canyon. The Senate Bill 503 process established in 1993 authorizes TSSWCB to work
individually with landowners on a volunteer basis to develop and implement site-specific water
quality management plans. Conversely, urban and industrial nonpoint source water quality
management plans are under the jurisdiction of the TCEQ.

1.5.4.2 Surface Water Bodies

Canadian River Basin

Basin Description: Approximately 13,000 square miles of the Canadian River Basin are located
in the PWPA. There are three major reservoirs in the Texas portion of the Basin: Lake
Meredith, Palo Duro Reservoir, and Rita Blanca Lake are used for municipal and recreation
purposes. Other important reservoirs in the basin include Lake Marvin near the City of Canadian
in Hemphill County, and Lake Fryer near Perryton in Ochiltree County. See Figure 1-9.

From the Texas-New Mexico state line eastward, the Canadian River enters an area known as the
Canadian River Breaks, a narrow strip of rough and broken land extensively dissected by
tributaries of the Canadian River. Elevations in the northwestern portion of the basin extend to
4,400 feet MSL in Dallam County. Elevations in the eastern portion of the basin range from
2,175 feet MSL in the riverbed at the Texas-Oklahoma border to 2,400 feet MSL in Lipscomb
County. Land use in the Texas portion of the Canadian River watershed is predominantly
irrigated and dryland farming and cattle ranching.

Average annual precipitation of the Texas portion of the basin varies from 15 inches near the
New Mexico border to 22 inches near the eastern state boundary with Oklahoma. Streamflow
measured near Canadian, Texas, approximately 22 miles upstream of the Texas-Oklahoma state
line, averages 89 cubic feet per second (CFS), or 64,700 acre-feet per annum.

Water Use: In 2006, total water use in the Canadian River Basin portion of the PWPA continues
to be from groundwater sources, with less than two percent contributed by surface water sources.
The greatest surface water contribution to total water use by county was Potter (30 percent from
surface water). The remaining counties in the PWPA in the Canadian River Basin utilize surface
waters for less than 10 percent of their total water use (TWDB, 2009).

Future Water Supplies: Due to the scarcity of locally-developable surface water supplies, any
additional water needed for the basin will likely come from reuse of present supplies,
development of additional well fields in the Ogallala aquifer, and possible new development in
minor aquifers present in the basin. It is estimated that by 2060 over 37,000 ac-ft per year of the
basin needs will be supplied by reuse. A recent example of additional well field development is
the Canadian River Municipal Water Authority’s well fields in Roberts County which
supplements and improves the quality of Lake Meredith’s surface water. The Authority is
planning to use approximately 69,000 ac-ft of groundwater per year from these wells. Since the
2006 PWPA plan was completed, the region has experienced record low inflows to Lake
Meredith and Palo Duro Reservoir and numerous water providers are considering groundwater
options for future supplies.
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In order to maintain the continued suitability of water from Lake Meredith for municipal and
manufacturing purposes, the Bureau of Reclamation and the CRMWA jointly constructed an
injection well salinity control project near Logan, New Mexico. The injection well field,
operated by the CRMWA, is disposing of brine pumped from other wells along the Canadian
River near Logan.

Red River Basin

Basin Description: The Red River Basin is bounded on the north by the Canadian River Basin
and on the south by the Brazos, Trinity, and Sulphur river basins. The Red River extends from
the northeast corner of the State, along the Texas/Arkansas and Texas/Oklahoma state borders,
across the Texas Panhandle to its headwaters in eastern New Mexico. The Red River Basin has a
drainage area of 48,030 square miles, of which 24,463 square miles occur within Texas.
Greenbelt Reservoir is the only surface water body used within the PWPA of the Red River
Basin.

The main stem of the Red River has a total length of 1,217 river miles. The North Fork of the
Red River forms near Pampa, Texas and the Salt Fork of the Red River forms about 26 miles
east of Amarillo, Texas. Both forks exit Texas into Oklahoma and join the Red River,
individually, about 17 miles north of Vernon, Texas. Palo Duro Creek forms near Canyon, Texas
and becomes Prairie Dog Town Fork to the east, which in turn becomes the Red River at the
100th meridian. The watershed in Texas receives an average annual precipitation varying from
15 inches near the New Mexico border to 55 inches near the Arkansas border.

Water Use: According to the TWDB estimates of water use during 2006, about 5 percent of the
total water used in the Red River Basin portion of the PWPA was surface water. Of this amount
approximately 8,000 acre-feet was from imported water from the Canadian River Basin (Lake
Meredith). Most of the remaining surface water use is associated with municipal use from
Greenbelt Reservoir and local supplies for livestock use.(TWDB, 2009).

1.6 Current Water Users and Demand Centers

Water use in the PWPA may be divided into three major categories — municipal, industrial, and
agricultural.  Industrial water use includes mining, manufacturing, and power generation
activities. In 2006, agricultural water use accounts for 92 percent of total water use and includes
both irrigation and livestock watering. Irrigated crop use accounts for 88 percent of the total
water use, while livestock production accounts for 4 percent of the total and is forecast to nearly
double during the planning period.

1.6.1 Municipal Use

The amount of water used for municipal purposes is closely tied to population centers. The
TWDB estimates that during 2006, the total municipal water use in the PWPA was 81,399 ac-ft
(Table 1-10), which is almost 5 percent of total water use. Potter and Randall Counties, which
contain the City of Amarillo, comprised 67 percent of the municipal water use in the PWPA,
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while five counties (Armstrong, Donley, Hemphill, Roberts, and Sherman) each comprise less
than one percent.

Table 1-10: Historical and Projected Municipal Water Use for the PWPA, (ac-ft/yr)

County 2000 2006 2010 2020 2030 2040 2050 2060

Armstrong 414 437 371 382 369 354 350 340
Carson 1,422 1,150 1,297 1,308 1,300 1,257 1,143 1,038
Childress 1,847 1,935 1,653 1,680 1,704 1,712 1,713 1,669
Collingsworth 707 685 690 691 666 631 605 561
Dallam 1,964 1,519 1,711 1,844 1,928 1,949 1,908 1,819
Donley 516 651 659 650 631 611 594 568
Gray 4,204 3,950 4,082 4,048 3,936 3,782 3,551 3,327
Hall 805 686 795 820 835 822 827 805
Hansford 1,304 1,260 1,298 1,391 1,469 1,555 1,605 1,649
Hartley 1,405 1,095 1,209 1,251 1,271 1,279 1,263 1,199
Hemphill 607 591 633 636 614 592 575 548
Hutchinson 4,174 3,505 4,124 4,180 4,122 3,988 3,766 3,576
Lipscomb 899 605 748 764 741 720 709 676
Moore 4,979 4,675 4,505 5,151 5,724 6,179 6,455 6,622
Ochiltree 2,231 2,039 2,143 2,318 2,448 2,536 2,579 2,634
Oldham 392 622 416 425 394 348 302 244
Potter 29,780 30,230 25,865 28,273 30,525 33,091 35,890 38,185
Randall 25,645 24,209 23,491 26,084 28,510 31,271 34,283 36,778
Roberts 180 159 189 194 175 146 127 115
Sherman 776 561 846 919 948 977 1,003 1,016
Wheeler 942 775 880 881 878 883 882 873
TOTAL 85,193 81,339 77,605 83,890 89,188 94,683 100,130 104,242

Source: TWDB, 2009

The CRMWA provides surface water from Lake Meredith to the cities of Amarillo, Borger, and
Pampa in the PWPA. Beginning in late 2001, CRMWA began furnishing a blend of water from
Lake Meredith and from groundwater. Member cities supplement CRMWA supplies with
groundwater from their own wells. In the year 2006, approximately 43 percent of the water used
by the CRMWA member cities was groundwater. The remaining 57 percent was surface water.
Water usage by CRMWA member cities in 2006 is summarized in Table 1-11.

Table 1-11: Water Used by CRMWA Member Cities in the PWPA during 2006
Municipal Water Supplied by CRMWA, ac-ft/yr

City Wells Surface Water Total
Groundwater CRMWA

Amarillo 16,388 17,439 33,826

Borger 2,167 1,224 3,391

Pampa 923 1,448 2,371

Total 19,478 20,110 39,588

TWDB projections for municipal water use by decade for 2000 through 2060 are located in
Table 1-10. TWDB projected total municipal water use ranges from 77,605 acre-feet per year in
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2010 to 104,242 acre-feet per year in 2060. Potter and Randall Counties make up the largest
portion of projected municipal water use in the PWPA with approximately 71 percent of the total
municipal water use by 2060. Armstrong, Collingsworth, Donley, Hall, Hartley, Hemphill,
Lipscomb, Roberts, Sherman, and Wheeler Counties are projected to each use less than one
percent of the total.

The amount of water from Lake Meredith available to the three member cities by the CRMWA is
based on the available supply in the lake. According to CRMWA, the City of Amarillo is
entitled to approximately 37 percent, Borger to 5 percent, and Pampa to 7 percent of the reservoir
estimated yield. Just over 50 percent of the yield of Lake Meredith is contracted to cities in
Region O.

Greenbelt M&IWA provides surface water from Greenbelt Reservoir for municipal, industrial,
mining and irrigation uses. In 2006, Greenbelt M&IWA supplied just over 2,300 acre-feet of
water to the cities of Childress, Clarendon, Hedley, Memphis, and to the Red River Authority for
use in the PWPA. Over 1,200 acre-feet were provided to entities for use in Region B. (TWDB,
2009)

1.6.2 Industrial Use

Industrial use includes mining, manufacturing, and power generation, and accounted for
approximately 52,800 ac-ft in 2006. Table 1-12 contains the historical and projected industrial
water use for counties in the PWPA.

1.6.2.1 Mining

Based on TWDB data, mining water use totaled approximately 1,010 acre-feet for the entire
region in 2006, approximately 2 percent of the total industrial water used. Hansford County had
the highest use with 402 acre-feet (TWDB, 2009). Other recent mining activities associated with
the development of natural gas in the eastern portion of the PWPA has increased mining water
use for Hemphill, Lipscomb, Ochiltree, Roberts and Wheeler Counties.

1.6.2.2 Manufacturing
According to the TWDB, manufacturing water use totaled approximately 45,789 acre-feet for the

entire region in 2006, approximately 87 percent of the total industrial water used. Hutchinson
County had the highest use with 26,515 acre-feet.

1.6.2.3 Power Generation

Water demand for power generation use includes only water consumed during the power
generation process (typically losses due to evaporation during cooling) for the purpose of selling
electricity. Water needs for power generation that is part of a manufacturing facility is included
in the manufacturing water needs. According to the TWDB, Potter and Moore are the only
counties to have reported water use for power generation activities in 2006. Water use of nearly
6,000 acre-feet accounts for approximately 11 percent of the total industrial water use for that
year.

Xcel Energy, the main supplier of electricity in the PWPA, estimates that total water use for
power generation in 2010 will be 16,834 acre-feet per year for their facilities. With the proposed
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new power plant in Gray County, power demand in 2010 could increase to 19,300 acre-feet per
year, or approximately 23 percent of the total projected industrial use in the PWPA. Xcel obtains
municipal effluent (City of Amarillo). If needed, additional supplies from the City of Amarillo
can supplement its wastewater reuse. Xcel currently uses most of the wastewater from Amarillo
for cooling and is considering investigation into reuse of wastewater from Plainview and Pampa,
as well as cities outside of the PWPA to meet the increasing demand of water for power
generation.

The TWDB projections for industrial water use in the PWPA are located in Table 1-12.
Hutchinson and Potter Counties are projected to use the most water for industrial purposes, while
Armstrong, Childress, Donley, Hall, Hartley and Sherman are projected to use less than 20 acre-
feet per year. The TWDB does not have any industrial use projections for Collingsworth or
Dallam Counties.

Table 1-12: TWDB Historical and Projected Industrial Water Use for the PWPA (ac-ft/yr)

County 2000 2006 2010 2020 2030 2040 2050 2060

Armstrong 19 0 13 12 12 12 12 12
Carson 2,201 352 2,052 2,081 2,128 2,173 2,209 2,259
Childress 20 27 17 16 16 16 16 16
Collingsworth 0 0 0 0 0 0 0 0
Dallam 0 9 0 0 0 0 0 0
Donley 22 0 15 14 14 14 14 14
Gray 5,822 3,694 8,700 7,791 8,591 8,852 9,550 9,539
Hall 22 0 15 14 14 14 14 14
Hansford 630 437 592 585 583 581 579 578
Hartley 5 0 5 5 5 5 5 5
Hemphill 1 2 2,576 2,576 2,315 1,845 1,480 1,184
Hutchinson 20,575 26,834 24,057 25,875 27,363 28,794 30,036 32,104
Lipscomb 82 102 1,324 1,330 1,214 991 821 690
Moore 8,687 8,614 8,779 9,350 9,744 10,138 10,483 11,108
Ochiltree 164 49 1,148 1,148 1,027 818 661 522
Oldham 292 2 328 341 347 352 357 364
Potter 24,104 12,100 29,549 33,222 35,239 37,429 39,543 44,334
Randall 504 534 623 689 746 799 843 915
Roberts 9 0 1,270 1,270 1,148 922 731 592
Sherman 20 2 17 16 16 16 16 16
Wheeler 113 0 2,001 2,001 1,810 1,444 1,148 922
TOTAL 63,292 52,758 83,081 88,336 92,332 95,215 98,518 105,188

Source: TWDB, 2009
1.6.3 Agricultural Use

1.6.3.1 Land Use

Agricultural land use in the PWPA includes irrigated cropland, dryland cropland, and
pastureland. Major crops include corn, cotton, hay, peanuts, sorghum, sunflower, soybeans, and
wheat. According to 2007 Census of Agriculture estimates presented in Table 1-13, the number
of farms has decreased over the last 20 years between 1987 through 2007, but the acres of
harvested cropland have increased appreciably. By 2007, total harvested cropland in the PWPA
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approximated 2,640,293 acres and was distributed between 2,952 farms. In 2007, approximately

65 percent of the harvested cropland was contained in seven counties (Carson, Dallam, Hansford,
Hartley, Moore, Ochiltree, and Sherman) on 1,269 farms.

Table 1-13 Number of Farms and Acres of Harvested Cropland.

1987 1992 1997 2002 2007

County

Name Farms | Acres Farms | Acres Farms | Acres Farms Acres Farms Acres
Armstrong 173 81,576 148 74,910 125 67,217 118 (D) 126 79,703
Carson 266 154,361 242 | 172,506 227 | 174,821 151 105,259 196 181,185
Childress 199 66,295 179 86,806 166 96,967 119 63,879 142 77,509
chglrlt‘ﬁlgs' 248 | 78250 | 258 | 83,752 200| 90387| 215| 89,700 | 171| 98,829
Dallam 293 | 203,239 272 | 230,710 263 | 299,352 213 | 250,350 218 | 317,249
Donley 190 32,035 160 30,073 176 41,188 151 37,271 124 31,922
Gray 193 77,615 164 92,719 162 95,724 118 58,177 115 82,596
Hall 216 78,598 200 86,363 177 90,783 126 99,041 160 105,536
Hansford 259 169,195 221 | 203,150 189 | 212,647 147 127,477 155 249,487
Hartley 178 115,245 159 | 140,626 142 | 153,346 140 159,433 152 | 241,558
Hemphill 125 33,748 105 29,505 106 26,971 71 16,331 81 23,043
Hutchinson 87 55,412 94 74,740 68 87,885 61 (D) 68 97,920
Lipscomb 206 | 74,940* 177 75,212 142 67,255 111 (D) 101 60,283
Moore 224 133,869 203 | 162,528 160 | 177,769 139 147,854 162 | 219,086
Ochiltree 3341 214,199 301 | 233,663 240 | 239,796 179 (D) 230 | 263,068
Oldham 94 57,818 82 60,996 75 47,391 40 14,541 67 55,996
Potter 68 | 25,900* 50 21,925 53 23,109 40 (D) 61 27,884
Randall 364 130,238 315 ] 120,833 278 | 131,938 194 71,410 259 106,682
Roberts 58 23,399 47 25,999 40 24,832 22 15,535 34 28,223
Sherman 241 168,821 194 | 181,527 155 ] 186,873 183 | 220,226 156 | 240,804
Wheeler 291 65,477 265 62,249 237 57,366 224 47,346 174 51,730
Totals 4,307 | 1,939,390 3,836 | 2,250,792 3,471 | 2,393,617 2,762 | 1,523,839 2,952 | 2,640,293

Source: 1987-1992 Data, USDOC, 1998; 1997-2002 Data, National Agricultural Statistics Service, Table 9, 2002
Census of Agriculture available at, http://www.nass.usda.gov/census/, 2007 Texas Census of Agriculture
http://www.agcensus.usda.gov/Publications/2007/index.asp

* estimated county average

(D) Withheld to avoid disclosing data for individual farms
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1.6.3.2 Irrigation
As part of this study, the Texas Agrilife Research and Extension Service in Amarillo (Texas

AgriLife) developed updated irrigated agriculture water demands in the PWPA. The 2010
demands shown in Table 1-14 best represent current irrigation water use. Irrigation for crop
production represents the most significant use of water and accounts for approximately 90
percent of crop receipts within the PWPA. According to TWDB data, use of irrigation water
totaled approximately 1,530,422 acre-feet in 2006. Five counties, Dallam, Hansford, Hartley,
Moore, and Sherman, accounted for approximately 73 percent of the total irrigation water
applied in 2006 (TWDB, 2006).

Table 1-14: Historical and Projected Irrigation Water Use for the PWPA (ac- ft/yr)

County 2000 2006 2010 2020 2030 2040 2050 2060
Armstrong 10,544 6,583 5,118 4,688 4,544 4,305 3,827
Carson 97,345 64,707 58,775 49,230 47,982 45,457 36,368
Childress 10,304 9,910 7,418 5,519 5,350 5,068 4,505
Collingsworth 25,607 51,185 28,693 21,907 21,236 20,118 17,883
Dallam 320,475 346,605 292,031 283,315 274,642 260,187 231,278
Donley 21,019 26,347 32,000 29,676 28,771 27,257 24,228
Gray 25,499 27,181 22,705 20,410 19,785 18,744 16,661
Hall 20,789 22,909 16,719 10,731 10,403 9,855 8,760
Hansford 138,389 108,000 130,694 115,027 111,506 105,637 93,899
Hartley 289,008 307,260 294,932 281,648 273,026 258,657 229,917
Hemphill 3,779 7,187 1,825 1,705 1,653 1,566 1,392
Hutchinson 63,208 41,194 43,104 39,971 38,748 36,708 32,630
Lipscomb 14,789 28,020 16,956 15,546 15,070 14,277 12,690
Moore 180,594 147,000 147,471 135,001 130,869 123,981 110,205
Ochiltree 104,220 66,539 60,844 51,839 50,252 47,607 42,317
Oldham 5,223 7,267 4235 3,914 3,794 3,594 3,195
Potter 8,009 4,205 6,226 5,697 5,525 5,234 4,652
Randall 30,302 23,156 22,477 19,900 19,291 18,275 16,245
Roberts 22,890 14,639 6,084 5,639 5,466 5,179 4,603
Sherman 294,703 207,000 220,372 200,521 194,437 182,913 163,736 143,269
Wheeler 8,335 13,528 11,311 9,488 9,198 8,713 7,745 6,777
TOTAL 1,695,031 1530422 1,429,990 1,311,372 1271548 1,203,332 1,066,736 936,929

Source: Texas AgriLife 2009

The five counties of highest irrigation water use (Dallam, Hansford, Hartley, Moore, and
Sherman) are projected to utilize approximately 77 percent of the total irrigation water use in the
PWPA. Due to new technologies, economic considerations, and changing crop acreages the
irrigation water use projections for future decades in the planning period will need to be
reviewed and possibly revised with each plan update to accurately reflect changes in the farming
community.
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1.6.3.3 Livestock

Texas is the nation's leading livestock producer, accounting for approximately 11 percent of the
total United States production. Although livestock production is an important component of the
Texas economy, the industry consumes a relatively small amount of water as compared to other
agricultural uses in the region.

Estimating livestock water consumption consists of estimating water consumption for a livestock
unit and the total number of livestock. The Texas Agricultural Statistics service provides current
and historical numbers of livestock by livestock type and county. Texas AgrilLife, working
together with representatives of the livestock industry, developed updated data on water-use
rates, estimated in gallons per day per head, for each type of livestock: cattle, poultry, sheep and
lambs, hogs and pigs, horses, and goats.. Water-use rates are then multiplied by the number of
livestock for each livestock type for each county.

Water requirements of livestock are influenced by type and size of animal, feed intake and
composition, rate of gain, condition of pregnancy, activity, ambient temperature, and water
quality (Chirase et al., 1997). The estimate of total use for livestock watering is based on the
total number of livestock in the region and application of a uniform water consumption rate for
each type of animal. The different kinds of livestock considered for the PWPA livestock
demands include beef cattle (cows, feedlot cattle, dairy cattle, and stockers on pasture winter or
summer) and calves, poultry, sheep and lambs, and hogs and pigs.

Total livestock water use for the PWPA in 2006 was estimated at 66,081 acre-feet. Table 1-15
contains TWDB estimates of livestock water use by county supplied by surface and groundwater
sources. Dallam County and Hartley County accounted for the most livestock water use in the
region with Dallam using 9,868 acre-feet and Hartley using 8,872 acre-feet. Approximately 80
percent of the total livestock water use was supplied from groundwater sources.
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Table 1-15: Estimates of Livestock Water Use in the PWPA during 2006 (ac-ft)

County Surface Water | Groundwater | Total

Armstrong 102 916 1,018
Carson 112 1,007 1,119
Childress 34 304 338
Collingsworth 24 780 804
Dallam 1,974 7,895 9,869
Donley 215 862 1,077
Gray 666 1,998 2,664
Hall 67 268 335
Hansford 2,181 5,088 7,269
Hartley 2,661 6,210 8,871
Hemphill 351 1,991 2,342
Hutchinson 189 567 756
Lipscomb 72 647 719
Moore 833 4,719 5,552
Ochiltree 351 3,158 3,509
Oldham 695 1,042 1,737
Potter 95 539 634
Randall 1,093 4,374 5,467
Roberts 62 350 412
Sherman 877 7,896 8,773
Wheeler 704 2,112 2,816
TOTAL 13,358 52,723 | 66,081

Source: TWDB, 2009

The majority of current livestock water used in the PWPA is accounted for by feedlot cattle and
swine production. The largest cattle feeding operations are in Hansford and Hartley counties.
Other counties with more than 100,000 head feedlot capacity are: Dallam, Moore, Ochiltree,
Randall and Sherman.

Swine production is concentrated generally in counties along the northern portion of the PWPA.
It is estimated that production in this area will experience zero growth (Appendix C).

Methods used to develop TWDB livestock water use projections were also evaluated in the
PWPG agricultural water use study and new projections were developed (Table 1-16). Seven
counties, Dallam, Hansford, Hartley, Moore, Ochiltree, Randall, and Sherman, are projected to
use approximately 69 percent of the total livestock water use in the PWPA in 2010, and more
than 76 percent by 2060.

Expected expansions to the dairy industry will make it the second largest water user by 2060
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Table 1-16: Projections for Livestock Water Use in the PWPA (ac-ft/yr)

County 2010 2020 2030 2040 2050 2060

Armstrong 566 670 673 677 681 685
Carson 607 711 716 720 725 730
Childress 368 470 472 473 475 477
Collingsworth 461 564 566 569 571 574
Dallam 3,509 4,654 4,996 5,373 5,788 6,246
Donley 1,267 1,268 1,270 1,271 1,273 1,275
Gray 1,348 1,451 1,474 1,499 1,527 1,557
Hall 329 330 331 332 334 335
Hansford 3,683 3,956 4,256 4,586 4,948 5,346
Hartley 5,106 7,103 7,731 8,422 9,184 10,024
Hemphill 1,276 1,281 1,285 1,290 1,296 1,301
Hutchinson 685 689 698 708 720 732
Lipscomb 1,005 1,007 1,028 1,051 1,076 1,104
Moore 2,831 3,605 3,931 4,290 4,685 5,120
Ochiltree 3,367 3,463 3,605 3,761 3,932 4,119
Oldham 1,154 1,257 1,259 1,262 1,265 1,267
Potter 502 504 505 507 509 511
Randall 2,732 2,741 2,756 2,772 2,789 2,808
Roberts 385 385 386 387 388 388
Sherman 4,933 5,579 5,889 6,230 6,606 7,019
Wheeler 1,554 1,657 1,660 1,662 1,664 1,667
TOTAL 37,668 43,345 45,487 47,842 50,436 53,285

Source: (Appendix C) Texas AgriLife, 2009

1.7 Natural Resources

1.7.1 Natural Region

A natural region is classified primarily on the common characteristics of climate, soil, landforms,
microclimates, plant communities, watersheds, and native plants and animals. The PWPA
includes the Rolling Plains and the High Plains natural regions (Figure 1-10). The Rolling Plains
is the largest of the two regions. It includes three subregions: the Mesquite Plains, Escarpment
Breaks, and the Canadian Breaks. The Mesquite Plains subregion is gently rolling with mesquite
brush and short grasses. Steep slopes, cliffs, and canyons occurring below the edge of the High
Plains Caprock comprise the Escarpment Breaks subregion. The Breaks are a transition zone
between the High Plains grasslands and the mesquite savanna of the Rolling Plains. The
Canadian Breaks subregion is similar to the Escarpment Breaks, but also includes the floodplain
and sandhills of the Canadian River in the northern Panhandle. The Rolling Plains Region,
together with the High Plains Region, is the southern end of the Great Plains of the Central
United States. The Canadian, the Colorado, the Red, and the Concho Rivers begin in the western
portions of the Rolling Plains and the breaks of the Caprock Escarpment. Excessive grazing and
other historical agricultural practices have caused considerable damage to this region.
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1.7.2 Regional Vegetation

The PWPA is located in two vegetation regions which generally correspond to the natural
regions described in the previous section — the High Plains and Rolling Plains. Figure 1-11
illustrates the types of vegetation characteristic of the PWPA.

The vegetation of the High Plains is variously classified as mixed prairie, shortgrass prairie, and
in some locations on deep, sandy soils as tallgrass prairie. Blue grama, buffalo grass, and galleta
are the principal vegetation on the clay and clay loam sites. Characteristic grasses on sandy loam
soils are little bluestem, western wheatgrass, sideoats grama, and sand dropseed, while shinnery
oak and sand sagebrush are restricted to sandy sites. The High Plains are characteristically free
from brush, but sand sagebrush and western honey mesquite, along with prickly pear and yucca,
have invaded the sandy and sandy loam areas. Several species of dropseeds are abundant on
coarse sands. Various aquatic species such as curltop smartweed are associated with the playa
lakes (TAMU, 1999b).

Generally as a result of overgrazing and abandonment of cropland, woody invaders such as
mesquite, lotebush, prickly pear, algerita, tasajillo, and others are common on all soils. Shinnery
oak and sand sagebrush invade the sandy lands while redberry juniper has spread from rocky
slopes to grassland areas. Western ragweed and annual broomweed are also common invaders
(TAMU, 1999D).

Brush encroachment is a concern in the Canadian River Breaks and the North Rolling Plains (the
eastern panhandle counties of Collingsworth, Hall, Donley, and Wheeler). Brush canopies range
from light to heavy in these counties and in the Canadian River Breaks (Potter, Moore, and
Oldham Counties especially). The major species of concern is mesquite, which has been shown
to be increasing in plant population virtually everywhere it is found. Other species that are
encroaching are sand sagebrush, sand shinoak, and yucca. Salt cedar, a phreatophyte, now
infests much of the Canadian River stream banks and has moved out onto the adjacent river
terraces. Plants such as salt cedar are likely to use much more water than the upland species
brush. According to the NRCS Resource Data and Concerns files in the local field offices, there
are approximately 1,200,000 acres of brushy species that would be classified as medium to high
priority for treatment within the PWPA.

A program initiated through the Texas State Soil and Water Conservation Board (TSSWCB)
included a study of the feasibility of brush management in eight Texas watersheds, including
portions of the Canadian River Basin. The studies, completed in 2001, focused on economic
aspects and potential changes in water availability related to brush management. For the
Canadian River Basin, the study examined the water availability benefits of controlling moderate
to heavy concentrations of mesquite and mixed brush. Approximately 0.067 acre-feet water per
acre per year additional water is estimated to be available with a continuing brush control
program. (Bretz, et. al., 2000) The CRMWA, in partnership with local landowners and the
NRCS have targeted thousands of acres for removal of brush. Between 2005 and 2009, over $3
million has been spent on controlling invasive brush through herbicidal spraying. In addition,
pilot studies for biological control of brush are on-going in the PWPA. These activities are an
important component in the management of the watershed for water supplies.
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1.7.3 Regional Geology

The geology of Panhandle is composed of sandstone and shale beds of the Cenozoic, Mesozoic
and Paleozoic Ages. Major geologic systems which are found in the PWPA include the Tertiary,
Triassic, Cretaceous, and Permian. (Figure 1-12) Throughout the PWPA, the outcropping
geology consists of eastward-dipping Permian, Triassic and Tertiary age sandstone, shale,
limestone, dolomite and gypsum. The Tertiary Ogallala Group can be found along the western
section of the PWPA and includes the Birdwell/Couch Formation.

The eastern portion of the PWPA includes the Ogallala, Dockum, Quartermaster, Whitehorse,
and Pease River groups. The Dockum Group formation includes the Santa Rosa, Trujillo, and
Chinle Formations. The Whitehorse Group formations are undifferentiated in the west due to
widespread solution, collapse, and erosional features. The Blaine Gypsum is the primary
formation within the Pease River Group (AAPG, 1979).

1.7.4 Mined Resources

Natural resources that are mined in the PWPA (Table 1-17) are primarily oil and natural gas.
Non-petroleum products include sand, gravel, caliche, stone, and helium. Three counties,
Dallam, Hall, and Randall, reportedly do not have any significant mining production.

Table 1-17: Mined Products for Counties in the PWPA

County Sand Gravel Caliche Stone Qil Gas Helium
Armstrong X X

Carson X X

Childress X

Collingsworth X X

Dallam

Donley X

Gray X X

Hall

Hansford X X X X
Hartley X

Hemphill X X
Hutchinson X X X X

Lipscomb X X

Moore X X X
Ochiltree X X X X

Oldham X X X X X

Potter X X

Randall

Roberts X X

Sherman X X

Wheeler X X

Source: Ramos, 2000
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1.7.5 Soils

Soils of the High Plains formed under grass cover in Rocky Mountain outwash and sediment of
variable sand, silt, clay, and lime content (Runkles, 1968). Calcium carbonate and, to some
extent, gypsum are present in most soil profiles, and rainfall has been insufficient to leach these
carbonates from the soil profiles. Many of the surface soils are moderately alkaline to calcareous
and low in organic matter. The major soil associations found in the PWPA may be characterized
as nearly level or outwash soils (Figure 1-13). Most of the nearly level soils in the PWPA have
loamy surfaces and clayey subsoils. The major associations involving these nearly level soils
are:

Pullman-Olton-Mansker;
Sherm-Gruver-Sunray;
Dallam-Sunray-Dumas; and
Sunray-Conlen-Gruver.

Much of the irrigation is on these soils because they are highly productive if sufficient water is
available. Much of the eastern portion of the PWPA is characterized by red to brown soils
formed from outwash of the clayey to silty red beds. Many of these soils have loamy surface
layers and loamy subsoils. Some are shallow over indurated caliche. The major associations
included in these outwash soils are:

e Mansker-Berda-Potter;
e Woodward-Quinlan-Vernon; and
e Miles-Springer-Woodward.

Infiltration rate of soils used as cropland is primarily affected by soil properties such as texture,
structure, aggregate stability, and salinity status. Surface crusting tendencies and organic matter
content, which are influenced by tillage management, play an important role in influencing
infiltration rates. High soil density in the lower tillage zone (plow pan) restricts hydraulic
conductivity and consequent irrigation application rates in many soils, thus enhancing runoff.
Irrigation water quality also influences infiltration rate over time, especially with regard to total
salinity, sodium concentration, and organic matter content when wastewater is used. Infiltration
rates can vary significantly within a field and over time due to soil differences and cultural
practices.

The nearly level soils are finer textured and have a restrictive horizon below the plowed layer
that greatly reduces water intake after initial wetting to below 0.06 inches per hour (1.5 mm/hr).
This profoundly affects soil management and irrigation practices. Root zone permeabilities for
most other soils are usually well above 0.2 inches per hour (5 mm/hr). Plant available water
holding capacities (i.e., difference in water content between field capacity at —0.33 bars matric
potential and wilting point at —15 bars) varies from 0.7 to 2.4 inches per foot within the root
zone. Soils with loam, silt loam, and clay load textures generally have higher water holding
capacities than sandier soils. Each additional inch of plant available water in the soil at planting
time can boost crop yields significantly. Therefore, soil water storage during a fallow season is
an important consideration.
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1.7.6 Wetlands

Wetlands are especially valued because of their location on the landscape, the wide variety of
functions they perform, and the uniqueness of their plant and animal communities. Ecologically,
wetlands can provide high quality habitat in the form of foraging and nesting areas for wildlife,
and spawning and nursery habitat for fish.

The most visible and abundant wetlands features within the PWPA are playa basins. These are
ephemeral wetlands found within the region and throughout the Texas Panhandle. The Texas
High Plains playa basins are an important element of surface hydrology and ecological diversity.
Most playas are seasonally flooded basins, receiving their water only from rainfall or snowmelt.
In good years, these shallow basins collect about three or four feet of water. Over time, the
moisture either evaporates or filters through the soil to recharge the aquifer.

Playa basins in the High Plains have a variety of shapes and sizes which influence the rapidity of
runoff and rates of water collection. Playas have relatively flat bottoms resulting in a relatively
uniform water depth throughout most of the basin and are generally circular to oval in shape.
Typically, the soil in the playas is the Randall Clay. In addition to their biological importance as
wetlands, playas provide local recharge to the Ogallala aquifer.

Playa basins may supply excellent cover to resident wildlife. These formations provide mesic
sites in a semi-arid region and therefore are likely to support a richer, denser vegetative cover
than surrounding areas. Moreover, the perpetual flooding and drying of the basins promotes the
growth of plants such as smartweeds, barnyard grass, and cattails that provide both food and
cover. The concentric zonation of plant species and communities in response to varying moisture
levels in basin soils enhances interspersion of habitat types. Playas offer the most significant
wetland habitats in the southern quarter of the Central Flyway for migrating and wintering birds.
Up to two million ducks and hundreds of thousands of geese take winter refuge here. Shorebirds,
wading birds, game birds, hawks and owls, and a variety of mammals also find shelter and
sustenance in playas (TPWD 1999). The abundance of playas in counties of the PWPA varies
considerably with some counties having none and others with up to 3 percent of the county
covered by playas (Table 1-18).
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Table 1-18: Physical characteristics of playas within the PWPA

Number of [Total Playa Percent of Largest |Smallest Ave_rage
County Playa Area County Area Playa [Playa Perlmeter
Lakes (acres) (acres) |(acres) |(miles)

Armstrong 751 15,541 2.65% 356 0.13 0.56
Carson 595 18,198 3.08% 404 0.04 0.68
Childress 7 98 0.02% 24 7.48 0.61
Collingsworth 0 0 0.00% 0 0.00 0.00
Dallam 262 4,245 0.44% 201 0.00 0.54
Donley 109 1,846 0.31% 181 1.27 0.54
Gray 792 12,958 2.18% 388 0.31 0.53
Hall 0 0 0.00% 0 0.00 0.00
Hansford 381 7,047 1.20% 392 0.13 0.54
Hartley 222 4,055 0.43% 131 0.06 0.53
Hemphill 9 100 0.02% 34 0.93 0.47
Hutchinson 191 3,360 0.59% 141 0.02 0.55
Lipscomb 19 233 0.04% 36 0.05 0.53
Moore 214 4,694 0.81% 170 0.37 0.59
Ochiltree 693 16,560 2.82% 843 0.04 0.62
Oldham 173 4,252 0.44% 443 0.00 0.59
Potter 118 3,332 0.56% 292 0.21 0.62
Randall 594 16,802 2.84% 243 0.25 0.68
Roberts 109 1,069 0.18% 185 0.00 0.41
Sherman 218 4,515 0.76% 212 0.62 0.62
Wheeler 0 0 0.00% 0 0.00 0.00
REGION TOTAL 5,457 118,907 1.03% 843 <1 0.49

Source: NRCS, 2009

1.7.7 Aquatic Resources

Rivers and reservoirs within the planning area are recognized as important ecological resources.
These are sources of diverse aquatic flora and fauna. Important river systems in the planning
area are the Canadian River and the Red River. Reservoirs in the PWPA include Lake Meredith,
Palo Duro Reservoir, Rita Blanca Lake, Marvin Lake, and Fryer Lake in the Canadian River
Basin, and Greenbelt Reservoir, Bivens Reservoir, McClellan Lake, Lake Tanglewood, Baylor
Lake, Lake Childress, and Buffalo Lake in the Red River Basin.

The high salinity of much of the area's surface and groundwater resources, largely due to natural
salt deposits, presents a challenge to natural resource planners and managers. Municipal,
agricultural, and industrial water users strive to lower the salinity of certain surface-water
supplies for higher uses. One method for this is by intercepting and disposing of the naturally
saline flows of certain streams, usually originating from natural salt springs and seeps, in order to
improve the quality of downstream surface-water supplies. There are several such chloride
control projects, both existing and proposed, in the study area.

1.7.7.1 Ecologically Unique Resources
SB1 requires that the State Water Plan identify river and stream segments of unique ecological
value. The identification of such resources may be done regionally by each Regional Water
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Planning Group or by the state. Several criteria are used to identify streams with unique
ecological values. These include biological and hydrologic functions, riparian conservation
areas, high water quality, exceptional aquatic life, or high aesthetic quality. Also, stream or river
segments where water development projects would have significant detrimental effects on state
or federally listed threatened or endangered species may be considered ecologically unique.

The Texas Parks and Wildlife Department (TPWD) has developed a draft list of Texas streams
and rivers satisfying at least one of the criteria defined in SB1 for ecologically unique river and
stream segments. The PWPG is not currently recommending any segments in the PWPA for
designation. The list developed by the TPWD for the PWPA is included in Chapter 8 for
informational purposes.

1.7.7.2 Special Water Resources

Special water resources are designated by the TWDB and include surface water resources that
are located in one region and used in whole or in part in another region. In the PWPA, the
TWDB has designated Lake Meredith and Greenbelt Reservoir as special water resources. Both
of these lakes provide water to users outside of the PWPA. Descriptions of these resources and
allocations of water are discussed in Chapter 3 of this plan.

1.7.8 Wildlife Resources

The abundance and diversity of wildlife in the PWPA is influenced by vegetation and
topography, with areas of greater habitat diversity having the potential for more wildlife species.
The Rolling Plains have a greater diversity of wildlife habitat, such as the Canadian Breaks and
escarpment canyons. Mule deer, white-tailed deer, wild turkey are found along canyons and
wooded streams. Antelope occur on the undulating prairies of the Canadian Breaks area and on
the level margins of the High Plains. A number of wildlife species occur throughout the PWPA,
including various lizards and snakes, rodents, owls and hawks, coyote, skunks, raccoons, and
feral hogs.

Land in the High Plains is generally used for rangeland and cropland and support pronghorn
(antelope), prairie dogs, jackrabbits, coyotes, and small mammals. Playas and grain fields attract
large numbers of migratory ducks, geese and sandhill cranes. Pheasants and scaled (blue) quail
can be locally abundant near corn and other grain fields.

The presence or potential occurrence of threatened or endangered species is an important
consideration in planning and implementing any water resource project or water management
strategy. Both the state and federal governments have identified species that need protection.
Species listed by the U.S. Fish and Wildlife Service (USFWS) are afforded the most legal
protection, but the TPWD also has regulations governing state-listed species. Table 1-19
contains the state or federally protected species which have the potential to occur within the
PWPA. This list does not include species without official protection such as those proposed for
listing or species that are considered rare or otherwise of special concern.
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Table 1-19: Threatened and Endangered Species in the PWPA

Species Status* County
=3 - € 5 S| < ©
c = o = = —
Sic|€|2/5|2|lz=|8|2|E|E|5|e|2|5|s|2 8|82
Common Name Scientific Name Federal State | 2|83 |&|=|<S|=|8| 2|t clg|8|E|S|E|lc|a|cs|e
E|IS|Z|E|8|8|o|T|8|€|E|S|&|2|58|2|18|§8|l¢gl2|s
£21°|o(g|° T|T|Z|2|3 ©|© | x5 |3
O
Birds
?;‘:;;Cﬁnperegrme Falco peregrinus anatum T s|s|s s|s|s|s|s|s|s|s|s]|s]|s s|s|s|s|s
Bald Eagle Haliaeetus leucocephalus T S S S S S| S S S S S S S S S S S S S S S S
Interior Least Tern Sterna antilarrum E E |s B|F F|F|B B|B|s|s s|s|B|B F
athalossas
Peregrine Falcon Falco peregrinus T S S S S S S S S S S S S S S S S S S S S S
Piping Plover Charadrius melodus T
Whooping Crane Grus americana E E B|B|B|B|S|B|B|B]|S S{B|S|B]|S S| B|B|B]|S S| B
Fish
Arkansas River Shiner | Notropis girardi T T B | B B | B B
Shovelnose Sturgeon Scaphirhynchus T S
platorynchus
Mammal
Black Bear Ursus americanus T S S S S S S S S
Gray Wolf Canis lupus E S|S|{S|S|S|S]|S S|S|{S|S|S|{S|S|S|[S|S|S|S]|S
Palo Duro Mouse Peromyscus truei comanche T S S
Texas Kangaroo Rat Dipodomys elator T S
Reptile
Texas Horned Lizard Phrynosoma cornutum T|S‘S‘S|S‘S‘S|S‘S‘S|S‘S‘S|S‘S‘S|S‘S‘S‘S‘S‘S
*Status: Key:

T - Threatened

E - Endangered

F - Federal listings only (US Fish and Wildlife Service. 2009. Ecological Services. Endangered Species List.
http://www.fws.gov/southwest/es/EndangeredSpecies/lists/ListSpecies.cfm)
S - State listings only (Texas parks and Wildlife Department. 2009. Annotated County Lists of Rare Species.
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx)

B - both Federal and State listings
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1.8 Threats and Constraints to Water Supply

Threats and constraints to water supply in the PWPA are related to surface water and
groundwater sources. The actual and potential threats may be similar or unrelated for
surface or groundwater. Because much of the water use in the PWPA is primarily for
agriculture, some of the impacts of the constraints on water use may differ from those for
water used for human consumption. However, in most cases the same water sources are
used for both agricultural and potable water supply.

Issues that are of concern for water supply in the PWPA include aquifer depletions due to
pumping that exceeds recharge; surface water and groundwater quality; and drought
related shortages for both surface water and groundwater. Potential degradation of water
quality may supersede water quantity as a consideration in evaluating the amount of
water available for a use.

Most water used in the PWPA is supplied from aquifers such as the Ogallala, making
aquifer depletion a potentially major constraint on water sources in the region.
Depletions lower the water levels, making pumping more expensive and reducing the
potential available supply. Another potential constraint to both groundwater pumping
and maintenance of stream flows relates to restrictions that could be implemented due to
the presence of endangered or threatened species. The recent efforts to revisit the Federal
listing of the Arkansas River Shiner as a threatened species has the potential to affect
water resource projects as well as other activities in Hemphill, Hutchinson, Oldham,
Potter, and Roberts Counties.

Drought is a major threat to surface water supplies in the PWPA and groundwater
supplies that rely heavily on recharge (such as the Seymour aquifer). The Lake Meredith
watershed is currently experiencing its lowest inflows since the reservoir was
constructed. This impacts water supplies to users in both the PWPA and Llano Estacado
Region. To better understand some of the factors contributing to the decline in inflows, a
special study on the Lake Meredith watershed was conducted as part of this regional
water plan. The findings of this study are presented in Appendix G and summarized in
Chapter 3. A concurrent study on drought in the Canadian River Basin is being conducted
by the Bureau of Reclamation, in conjunction with others. This study was not available
for review for the Initially Prepared Plan.

Potential contamination of groundwater may be associated with oil-field practices,
including seepage of brines from pits into the groundwater; brine contamination from
abandoned wells; and broken or poorly constructed well casings. Agricultural and other
practices may have contributed to elevated nitrates in groundwater and surface water.
Surface waters in the PWPA may also experience elevated salinity due to brines from oil-
field operations, nutrients from municipal discharges, and other contaminants from
industrial discharges. Other potential sources of contaminants include industrial facilities
such as the Pantex plant near Amarillo; the Celanese plant at Pampa; an abandoned
smelter site at Dumas; and concentrated animal feeding operations in various locations
throughout the PWPA. However, most of these potential sources of contamination are
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regulated and monitored by TCEQ or other state agencies. Naturally occurring brine
seeps also restrict the suitability of surface waters, such as Lake Meredith, for certain
uses.

1.8.1 Water Loss and Water Audit

Since the previous round of regional planning retail public water utilities are now
required to complete and submit a water loss audit form to the TWDB every five years.
The first water loss audit reports were submitted to the TWDB by March 31, 2006. The
data from these reports were compiled by Alan Plummer Associates Inc. through a
research and planning fund grant from TWDB (Alan Plummer Associates, 2007). The
water audit reporting requirements follow the International Water Association (IWA) and
American Water Works Association (AWWA) Water Loss Control Committee
methodology.

The primary purposes of a water audit loss are to account for all of the water being used
and to identify potential areas where water can be saved. Water audits track multiple
sources of water loss that are commonly described as apparent loss and real loss.
Apparent loss is the paper loss of water. It includes losses associated with customer
meters under-registering, billing adjustment and waivers, and unauthorized consumption.
Real loss is the actual water loss of water from the system, and includes main breaks and
leaks, customer service line breaks and leaks, and storage overflows. The sum of the
apparent loss and the real loss make up the total water loss for a utility.

In the PWPA, 45 public water suppliers submitted a water loss audit to TWDB. The
breakdown of the public water suppliers are 20 cities, nine water supply corporations, 15
other water suppliers and one municipal utility district. The total percentage water loss
was calculated for each water supplier using a corrected input volume. (The corrected
input volume is water delivered divided by master meter accuracy, this represents the
actual amount of water that was delivered to the utility.)  Figure 1-14 shows the
percentage of total water loss for the region, cities, water supply corporations, municipal
utility districts and other utilities.
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Figure 1-14: Water Loss in the PWPA
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On a regional basis, the percentage of total water loss for the PWPA is seven percent. The
amount of total water loss for cities, water supply corporations and municipal utility
districts are within the range of acceptable water loss (less than or equal to twelve
percent). The amount of total water loss as a percent of corrected input volume for the
“Other” suppliers is much higher. One explanation for this is the low density of service
connections per mile of main line for other suppliers. Table 1-20 shows the ratio of the
number of connections per mile of main line by category.

Table 1-20: Service Connections per Mile of Main Line

Category Service Connections/Mile

Region 23.76
City 38.04
WSC 21.17
Other 6.73
MUD 16.67

The amount of real losses in the PWPA from the 45 public water suppliers totaled 347
million gallons in 2006. This represents 1.4 percent of the total estimated municipal water
demand for the region. Based on these findings, the region is adequately addressing
municipal water loss.

1.8.2 Drought Contingency

Drought contingency plans are required by the TCEQ for wholesale water suppliers,
irrigation districts and retail water suppliers. To aid in the preparation of the water plans,
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workshops sponsored by the Texas Rural Water Association (TRWA), Texas Water
Utilities Association (TWUA), TCEQ and TWDB have been provided for those required
to submit plans.

Surface water right holders that supply 1,000 acre-feet or more per year for non-irrigation
use and 10,000 acre-feet per year for irrigation use are required to prepare a water
conservation plan and submit it to TCEQ. In 2007, legislation was passed that requires all
public water suppliers with greater than 3,300 connections to submit a conservation plan
to the TWDB by May 1, 2009. According to this legislation entities required to submit a
plan are the CRMWA, Greenbelt M & IWA, PDRA, City of Amarillo, City of Borger,
City of Canyon, City of Dumas, and the City of Pampa.

Drought contingency plans have been prepared by different stakeholders in the planning
area. CRMWA, Greenbelt M&IWA, City of Amarillo, and the City of Borger are the
wholesale water suppliers with available drought contingency plans within the PWPA.

As discussed in Chapter 3, all of the major reservoirs in the PWPA are currently still in
their critical period, the time frame typically used to identify the drought of record.
Using that definition, the PWPA is in a drought of record.

Drought trigger conditions for the reservoirs are detailed in each of the respective
reservoir operators’ drought contingency plans and discussed in Chapter 6. Drought
triggers for all groundwater sources will be based on local atmospheric conditions using
the currently available PET stations.

Generally, precipitation at less than 50 percent of the 30-year average for the month and
55 percent of the 30-year average for the preceding twelve months triggers the Alert
Stage of drought response. Precipitation at less than 25 percent of the 30-year average for
the month and 45 percent of the 30-year average for the preceding twelve months triggers
the Warning Stage of drought response.

The PWPA is divided into geographical areas based on location of existing PET stations
for drought trigger and response purposes. The current locations of PET stations are

Dalhart, Etter, Morse, Perryton, Bushland, White Deer, and Wellington.

Table 1-21 shows the breakdown of drought trigger and response zones in the PWPA.
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Table 1-21 Drought Trigger Station Locations and Response Zones

Station Counties

Dalhart Dallam and Hartley

Etter Sherman and Moore

Morse Hutchinson and Hansford

Perryton Ochiltree, Lipscomb, Roberts and
Hemphill

Bushland Oldham, Potter, and Randall

White Deer Carson, Armstrong, and Gray

Wellington Wheeler, Collingsworth, Childress,
Donley and Hall

1.8.3 Drought Response

As the PWPG is a planning body only, with no implementation authority, it should be
carefully considered as to what appropriate drought response should be included in the
Plan. Currently, local public water suppliers and water districts are required to have
adopted a Drought Contingency Plan. These drought contingency plans contain drought
responses unique to each specific entity. As these entities are the only ones who have the
authority to manage their particular water supply or area of authority, it could be
suggested that these are the only entities that can describe or implement a drought
response.

For example: when the Alert Stage Drought Conditions have been triggered as described
above, the respective reservoir operators and groundwater districts will notify all affected
entities in the relevant geographical area. Those entities exercise their authority to
implement their own drought contingency plans as they deem necessary.

When the Warning Stage Drought Conditions have been triggered as described above, the
respective reservoir operators and groundwater districts will notify all affected entities in
the relevant geographical area. These entities exercise their authority to implement their
own drought contingency plans as they deem necessary.

In addition to the individual entities Drought Contingency Plans, the PWPG has prepared
this regional water plan to be in general accordance with groundwater districts and net
depletion rules/management goals.

1.9 Existing Programs and Goals
1.9.1 Federal Programs

Clean Water Act - The 1972 Federal Water Pollution Control Act, which, as amended, is
known as the Clean Water Act (CWA), is the federal law with the most impact on water
quality protection in the PWPA. The CWA (1) establishes the framework for monitoring
and controlling industrial and municipal point source discharges through the National
Pollutant Discharge Elimination System (NPDES); (2) authorizes federal assistance for
the construction of municipal wastewater treatment facilities; and (3) requires cities and
certain industrial activities to obtain permits for stormwater or non-point source pollution
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(NPS) discharges. The CWA also includes provisions to protect specific aquatic
resources. Section 303 of the CWA establishes a non-degradation policy for high quality
waters and provides for establishment of state standards for receiving water quality.
Section 401 of the CWA allows states to enforce water quality requirements for federal
projects such as dams. Section 404 of the CWA provides safeguards for wetlands and
other waters from the discharge of dredged or fill material. In accordance with Section
305 of the CWA, TCEQ prepares and submits to the U.S. Environmental Protection
Agency a Water Quality Inventory. Other provisions protect particular types of
ecosystems such as lakes (Section 314), estuaries (Section 320) and oceans (Section 403).
Several of these provisions are relevant to specific water quality concerns in the PWPA.

Safe Drinking Water Act (SDWA) - The SDWA, passed in 1974 and amended in 1986
and 1996, allows the U.S. Environmental Protection Agency to set drinking water
standards. These standards are divided into two categories: National Primary Drinking
Water Regulations (primary standards that must be met by all public water suppliers) and
National Secondary Water Regulations (secondary standards that are not enforceable, but
are recommended). Primary standards protect water quality by limiting contaminant
levels that are known to adversely affect public health and are anticipated to occur in
water. Secondary standards have been set to help control contaminants that may pose a
cosmetic or aesthetic risk to water quality (e.g., taste, odor or color).

North American Waterfowl Management Playa Joint Ventures - The Playa Lakes Joint
Venture -- a partnership of state and federal agencies, landowner’s conservation groups
and businesses was established in 1990 to coordinate habitat protection and enhancement
efforts on the southern High Plains. Because the playa lakes region provides crucial
wintering, migrating and breeding habitat for waterfowl in the Central Flyway, this is one
of 10 priority efforts under the North American Waterfowl Management Plan, an
agreement between the United States, Canada and Mexico to restore declining waterfowl
populations across the continent.

Almost all of the 25,000 playas in Texas, Kansas, New Mexico, Oklahoma, and Colorado
are privately owned, and much of the surrounding landscape is in agriculture. Programs
are being developed that will provide incentives to private landowners to manage playas
for waterfowl and other wildlife.

Joint Venture efforts focus on providing:
e Sufficient wetland acres to avoid undesirable concentrations of waterfowl that
lead to disease outbreaks;
e Enough feeding areas for both breeding and wintering birds; and
e Healthy upland and wetland habitats to maximize waterfowl production and
winter survival.

Food, Conservation and Energy Act of 2008 - The 2008 Farm Bill, governing federal
farm programs for the next 5 years, was signed into law in June 2008. Its provisions
continue many of the programs introduced in previous legislation to support the
production of a reliable, safe, and affordable supply of food and fiber; promote
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stewardship of agricultural land and water resources; facilitate access to American farm
products at home and abroad; encourage continued economic and infrastructure
development in rural America; and ensure continued research to maintain an efficient and
innovative agricultural and food sector. The Act introduces provisions for permanent
disaster assistance and support of organic farming through increased funding and
research. Conservation programs continue to be supported with a new Conservation
Stewardship Program. Restoration and land retirement programs continue but at reduced
funding. One provision in the 2008 Farm Bill reduces the cap on the acreage enrolled in
the Conservation Reserve Program. As a result of this provision, approximately 1.2
million acres in the High Plains will be leaving the program between 2008 and October
2010. This has a potential significant impact on agricultural production and water use in
the region. Also, the Energy Title of the 2008 Farm Bill encourages the production, use
and development of bio-based and renewable energy sources. The Bill provides a
temporary tax credit for cellulosic biofuels, but reduces the credit for ethanol after the
Renewable Fuel Standard is attained.

Bio-Terrorism Preparedness and Response Act - Following the events of September 11th,
Congress passed the Bio-Terrorism Preparedness and Response Act. Drinking water
utilities serving more than 3,300 people were required and have completed vulnerability
preparedness assessments and response plans for their water, wastewater, and stormwater
facilities. The U.S. Environmental Protection Agency (EPA) funded the development of
three voluntary guidance documents, which provide practical advice on improving
security in new and existing facilities of all sizes. The documents include:
¢ Interim Voluntary Security Guidance for Water Utilities
WWW.awwa.org
e Interim Voluntary Security Guidance for Wastewater/Stormwater Utilities
www.wef.org
e Interim Voluntary Guidelines for Designing an Online Contaminant Monitoring
System

WWW.AasCe.0org

1.9.2 Interstate Programs

Canadian River Compact - Entered into by New Mexico, Oklahoma and Texas, the
compact guarantees that Oklahoma shall have free and unrestricted use of all waters of
the Canadian River in Oklahoma, and that Texas shall have free and unrestricted use of
all water of the Canadian River in Texas subject to limitations upon storage of water
(500,000 acre-feet of storage in Texas until such time as Oklahoma has acquired 300,000
acre-feet of conservation storage, at which time Texas’ limitation shall be 200,000 acre-
feet plus the amount stored in Oklahoma reservoirs). New Mexico shall have free and
unrestricted use of all waters originating in the drainage basin of the Canadian River
above Conchas Dam, and free and unrestricted use of all waters originating in the
drainage basin of the Canadian River below Conchas Dam, provided that the amount of
conservation storage in New Mexico available for impounding waters originating below
Conchas Dam shall be limited to 200,000 acre-feet. Water originating from the North
Canadian River in Texas is limited to domestic and municipal use.
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Red River Compact - The Red River Compact was entered into by the states of Arkansas,
Oklahoma, Louisiana and Texas for the purpose of apportioning the water of the Red
River and its tributaries. The Red River is defined as the stream below the crossing of the
Texas-Oklahoma state boundary at longitude 100 degrees west. The two reaches pertinent
to the states of Oklahoma and Texas are Reach I and Reach II. Reach I is defined as the
Red River and its tributaries from the New Mexico-Texas state boundary to Denison
Dam. Reach II is defined as the Red River from Denison Dam to the point where it
crosses the Arkansas-Louisiana state boundary and all tributaries which contribute to the
flow of the River with in this Reach.

In Reach I, four subbasins are defined and the annual flow within these subbasins is
apportioned as follows: 60 percent to Texas and 40 percent to Oklahoma in subbasin 1;
Oklahoma has free and unrestricted use of water in subbasin 2; Texas has free and
unrestricted use of water in subbasin 3; and equal quantities to both states of the annual
flows and storage capacity of Lake Texoma in subbasin 4. In Reach II, annual flow in
subbasin 1 is apportioned wholly to Oklahoma, while annual flow in subbasin 2 is
apportioned wholly to Texas.

1.9.3 State Programs

The TCEQ is the state lead agency for water resource protection, administering both state
and federally mandated programs, such as the Resource Conservation and Recovery Act;
the Clean Water Act; the Comprehensive Environmental Response, Compensation
Liability and Recovery Act; the Safe Drinking Water Act; and state management plan
development for prevention of pesticide contamination of groundwater under the Federal
Insecticide, Fungicide, and Rodenticide Act. @ The TCEQ conducts regulatory
groundwater protection programs that focus on: (1) prevention of contamination; and (2)
identification, assessment, and remediation of existing problems (TCEQ, 1997).

Surface Water Rights — Surface water rights are administered by the TCEQ under Section
11 of the Texas Water Code. The TCEQ has the authority to revise existing water rights
and grant new water rights if unappropriated water is available in the source of supply.
The issuance of new water rights permits by the TCEQ is based on the following criteria
to determine the availability of supply:
e Non municipal use at least 75 percent of the water can be expected to be available
at least 75 percent of the time.
e For municipalities with no backup supply, 100 percent of the water can be
expected to be available 100 percent of the time.
e For municipalities with a backup supply, a permit may be issued to use water that
can be expected to be available less than 100 percent of the time.

Texas Pollutant Discharge Elimination System (TPDES) Program — The TPDES is the
state program to carry out the National Pollutant Discharge Elimination System (NPDES)
promulgated under the Clean Water Act. The Railroad Commission of Texas maintains
authority in Texas over discharges associated with oil, gas, and geothermal exploration
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and development activities. The TPDES program covers all permitting, inspection,
public assistance, and enforcement associated with:

e discharges of industrial or municipal waste;

e discharges and land application of waste from concentrated animal feeding

operations;

e discharges of industrial and construction site storm water;

e discharges of storm water associated with city storm sewers;

e oversight of municipal pretreatment programs; and

e disposal and use of sewage sludge.

Texas Clean Rivers Program (TCRP) - The TCRP was established with the promulgation
of the Texas Clean Rivers Act of 1991. TCRP provides for biennial assessments of water
quality to identify and prioritize water quality problems within each watershed and
subwatershed. In addition, TCRP seeks to develop solutions to water quality problems
identified during each assessment.

Water for Texas (2007) - The Water for Texas Plan was adopted by the TWDB in
November 2006. Texas Water Code, §16.051 states that: The State Water Plan shall
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 ensure public health, safety, and welfare; further
economic development; and protect the agricultural and natural resources of the entire
State.

The 16 Regional Water Planning Groups (Planning Groups) identified more than 1,198
water user groups that will need additional water supplies sometime during the next 50
years and recommended feasible water management strategies to meet most of those
needs. Solutions proposed by the Planning Groups include strategies such as the use of
currently developed surface water and groundwater sources, conservation, reuse, new
interbasin transfers, and development of additional groundwater and surface water
resources. 14 major and two minor new reservoirs were recommended by the Planning
Groups to meet identified needs of the water user groups. The Planning Groups evaluated
the environmental impacts of these water management strategies, with the goal of
providing adequate water to maintain instream flows and freshwater inflows to bays and
estuaries. The Planning Groups estimated total capital costs over the next 50 years to
meet needs for additional water supplies at $30.7 billion, including $4.91 billion to
implement strategies involving new reservoirs. Meeting these costs will require a long-
term financial commitment from local political subdivisions, regional authorities, and the
State of Texas. Meeting the State’s future water needs will require a full range of
management tools and strategies.

The 2007 State Water Plan was a culmination of a 4-year effort by local, regional, and
State representatives. One of the more unique aspects in regional water planning is the
broad level of public involvement that occurs throughout the process. Numerous public
meetings and hearings, along with technical assistance and support from the State’s
natural resource agencies, (TWDB, TPWD, Texas Department of Agriculture [TDA], and
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TCEQ), demonstrate the broad commitment of Texas to ensuring adequate water supplies
to meet future needs. To ensure that as many individuals and organizations as possible
would have an opportunity to provide comments on the draft 2007 State Water Plan, 14
public meetings were held across the state during the month of September 2006 and one
public hearing was held in October 2006 in Austin.

State Authority and Programs for Water Supply - Following are major State Water
departments that may have relevance to municipal, industrial, agricultural, and utility
water users (TCEQ, 2009):

e TCEQ, Office of Water — water planning, water quality and water supply

e TCEQ, Office of Permitting and Registration. — permitting and registration

e TCEQ, Office of Compliance and Enforcement-remediation, field operation,
support, enforcement.

e Texas Department of Licensing and Regulations — licenses well drilling operators.

e Groundwater Districts - regulate aspects of groundwater use and conservation
such as well spacing, size, construction, closure, and the monitoring and
protection of groundwater quality

e TWDB, Groundwater Resources Division

e TWDB, Water Resources Planning

Notable state programs for water quality protection includes: (a) wellhead protection
areas; and (b) Texas Wetlands Conservation Plan.

1) Wellhead Protection Areas — The Texas Water Code provides for a wellhead
source water protection zone around public water supply wells extending to
activities within a 0.25 mile radius. Specific types of sources of potential
contamination within this wellhead/source water protection zone may be further
restricted by TCEQ rule or regulation. For example, wellhead/source water
protection zones have been designated for many public water supply wells within
or near Pantex (May and Block, 1997). More specific information on well head
protection zones is available from TCEQ.

The Texas Water Code further provides for all wells to be designed and
constructed according to TCEQ well construction standards (30 TAC 290). These
standards require new wells to be encased with concrete extending down to a
depth of 20 feet, or to the water table or a restrictive layer, whichever is the lesser.
An impervious concrete seal must extend at least 2 feet laterally around the well
head and a riser installed at least 1 foot high above the impervious seal.

2) Texas Wetlands Conservation Plan — The State Wetlands Conservation Plan is an
outgrowth of the National Wetlands Policy Forum, which was convened in 1987
at the request of the Environmental Protection Agency. In September 1994, a
Statewide Scoping Meeting was held that led to the development of the Texas
Wetlands Conservation Plan. The primary principles identified during the Plan’s
development were: 1) improve the transfer of information between agencies,

1-58



IPP Chapter 1 March 1, 2010
Planning Area Description

groups and citizens; 2) develop incentives that encourage landowners to conserve
wetlands on their property; and 3) increase the assessment of wetlands projects
and research on conservation options. Additionally, the five general categories of
wetlands issues identified during the development process were: 1) education; 2)
economic incentives; 3) conservation; 4) private ownership; and 5) governmental
relations. The Plan was finalized in the spring of 1997.

1.9.4 Local Programs

Canadian River Municipal Water Authority — In 1993, the CRMWA completed a
regional water supply study under a Regional Water Supply Planning Grant, TWDB
Contract No. 92-483-314. This study determined that there were several sources of
supplemental groundwater which could be used for conjunctive use with Lake Meredith
water. The study also determined that the current yield of Lake Meredith is on the order
of 76,000 acre-feet per year, and that additional supplies of 30,000 to 65,000 acre-feet per
year were needed to meet the current demands, bringing delivered water up to State or
Federal standards, and provide for some future expansion of demand. Since this study
was completed the reliable supply from Lake Meredith has continued to decline.
CRMWA has implemented the recommendations of the study with the development of
wells in Roberts County from which up to 69,000 acre-feet per year can be produced. A
36-mile long aqueduct of 54-inch pipe has been constructed to bring the well water to
intersect the Authority’s existing aqueduct. Water from the two sources (groundwater
and Lake Meredith water) is mixed to produce a blend meeting the State drinking water
quality standards. In June 2005, CRMWA completed and submitted a Management Plan
for the Arkansas River Shiner. CRMWA and its partners in this endeavor consider a
flexible, adaptive, and proactive management approach to be an appropriate and effective
means of achieving continued conservation of the Arkansas River Shiner while
contributing to national recovery efforts. CRMWA is also currently expanding the
Roberts County Well Field, and reviewing the need for additional aqueduct capacity in
future plans.

1.10 Special Studies Conducted During First Biennium

There were four special studies conducted for the PWPA during the first biennium of this
planning cycle. Studies 1 through 3 centered on the evaluation of recharge to the Ogallala
aquifer in the Eastern Panhandle area. These studies included field data collection,
calculation of recharge rates under different land use conditions, numerical modeling of
groundwater recharge and geochemical studies. One collective report was prepared for
these three studies and a synopsis is presented in Appendix E. The findings of the
recharge study were considered in the 2011 plan during the update of the Northern
Ogallala GAM model, which is discussed in detail in Appendix F.

The fourth study was funding for interregional coordination with the Llano Estacado

Region (Region O). The PWPA and Region O share interests in water supplies. The
CRMWA provides water to member cities in both the PWPA and Region O. This study
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focused on coordinating the changing water supplies with CRMWA and the distribution
to customers in both the PWPA and Region O. This coordination effort was documented
in a summary report submitted to the TWDB. On-going coordination continued during
the second biennium activities and the results of the supply coordination are incorporated
into the regional water plans.
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