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Disclaimer:  This document is intended as a general information report on the regional or semi-regional hydrology and water resources within the 

North Plains Groundwater Conservation District.  The specific hydrological properties or parameters of any specific property may vary significantly 

from those indicated by, or that may be inferred from, this document.   
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I. Purpose of the North Plains Groundwater Conservation District (District) 
 

The purpose of the District is to provide for the conservation, preservation, protection, recharging, and prevention of waste of the 

groundwater, and of groundwater reservoirs or their subdivisions, and to control subsidence, within the defined boundary of the District. To 

carry out this purpose, rules and regulations have been passed, adopted and will be enforced to: minimize as far as practicable, draw-down of 

the water table, depletion of the groundwater reservoirs and aquifers, interference between wells, reduction of artesian pressure; and to 

prevent waste of groundwater, pollution or harmful alteration of the character of the groundwater and promote conservation to extend the 

longevity of groundwater resources, and to manage the groundwater effectively based upon ecological and socio-economic systems unique 

to the aquifers within the District.  

 

The purpose of the District is achieved through rules and regulations, education programs, District-provided services, and through mutual 

cooperation of local, state, and federal agencies. The District has production limitations, issues water well permits, collects groundwater 

information, performs water quality analyses, and provides a number of well system tests and other services.  Extensive databases are used to 

store, retrieve, and analyze the groundwater information for the District.  It is the belief of the Districtôs residents and the Board of Directors 

that groundwater is best managed locally through a groundwater conservation district.  

 

II. History and Statutes 
 

In 1949, the Texas Legislature authorized the creation of Underground Water Conservation Districts to perform certain prescribed duties, 

functions, and hold specific powers as set forth in Article 7880-3c, Texas Civil Statutes.  The legislature codified this portion of the Texas 

Civil Statutes into Chapter 52 of the Texas Water Code (TWC).  Later, the legislature amended the Texas Water Code and moved the 

statutes into TWC Chapter 36. 

 

In 1955, voters created the District through a confirmation election.  Sherman, Hansford, Ochiltree, and the area north of the Canadian River 

in Hartley, Moore, and Hutchinson counties comprised the original area of the District.  Part of Dallam County elected to join the District in 

1993, and the Dallam County Underground Water Conservation District No. 1 voted to join the District in 2004.  Approximately 31% of 

Dallam County is not incorporated into any groundwater conservation district. 

 

The District follows the provisions of TWC Chapter 36 in the development and adoption of rules, programs, policies, and activities.  The 

District endeavors to stay as current as possible on the rules and regulations of other local, state, and federal agencies which may affect 

groundwater. The Districtôs goal is to provide sound management of groundwater resources and make every effort to insure that an abundant 

supply of potable water will be available for many future generations.   
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III. Extent of District Area  
 

The area of the District is approximately 6900 square miles (Figure 1) which includes all of Sherman, Hansford, Ochiltree, Lipscomb, and 

parts of Dallam, Hartley, Moore and Hutchinson counties (Table 1). The District is located in the Panhandle of Texas, North of the city of 

Amarillo and North of the Canadian River.  

   
Figure 1 District Area 

 
 

 

Table 1 County Areas of the District 
County County Area Area in District  Percent in District 

 Sq miles Sq miles  

Dallam 1494 1075 71.95 

Hansford 907 907 100 

Hartley 1489 1267 85.10 

Hutchinson 911 266 29.2 

Lipscomb 934 934 100 

Moore 914 633 69.26 

Ochiltree 907 907 100 

Sherman 916 916 100 

Totals 8472 6905 81.93 
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IV. General Geology and Hydrology 
 

Ogallala Aquifer 

The Ogallala aquifer is the primary aquifer within the boundaries of the North Plains Groundwater Conservation District. The Ogallala 

formation unconformably overlies Permian, Triassic, Jurassic, and Cretaceous strata and consists primarily of heterogeneous sequences of 

coarse-grained sand and gravel in the lower part grading upward into fine clay, silt, and sand.   

South of the District, the Canadian river has partially or totally eroded through the Ogallala formation separating the North from the South 

Plains.  Water-bearing units of Cretaceous and Jurassic ages combine to form the Rita Blanca aquifer in the western part of Dallam and 

Hartley counties. Underlying these aquifers and much of the Ogallala are Triassic (Dockum aquifer) and Permian (Red Bed) strata. Within 

the District area the Ogallala Aquifer, the Rita Blanca and the Dockum are predominately hydraulically indistinguishable.  For the purpose of 

this document, the Ogallala Aquifer will be considered to consist of the Ogallala formation and any underlying, potable water-bearing units 

hydraulically connected with it.  

 

Permian Red Bed (Base of the Aquifer) 

Throughout much of the District, the Ogallala Aquifer is underlain by Permian age ñRed Bedò strata. These strata were probably formed by 

burial digenesis (secondary formation).  The key to the formation of red beds during burial digenesis is the intrastratal alteration of 

ferromagnesian silicates by oxygenated groundwaters during burial. A key feature of this process is the production of a suite of by products 

which are precipitated as authigenic phases. These include mixed layer clays (illite ï montmorillonite), quartz, potassium feldspar and 

carbonates as well as the pigmentary ferric oxides. Reddening progresses as the diagenetic alteration becomes more advanced and is thus a 

time dependent mechanism. The favorable conditions for digenetic red bed formation are most commonly found in hot, semi-arid areas. 

 

V. Current Volume in Storage and Aquifer Thickness 
Most maps that depict Aquifer thickness are call Saturated Formation or Saturated Material Maps.  What they generally depict is the vertical 

distance from the top of an aquifer to the base of the aquifer.  The saturated thickness of the Ogallala Aquifer in the District (Table 3) ranges 

from 10 feet to over 460 feet with an estimated District average of 180 feet.  The depth from land surface to the base of the aquifer can range 

from the land surface to as much as 1000 feet below surface.  The depth to static water level from land surface can range from the land 

surface to in excess of 500 feet.  The usable quantity of groundwater within the District is estimated to be in excess of 133 million acre-feet.   

 
Table 3 Estimated Average Aquifer Thickness by County (District Area only). 

Dallam Hartley Sherman Moore Hansford Hutchinson Ochiltree Lipscomb 

        

147 145 173 196 189 154 214 215 

Estimated District-wide Average Aquifer Thickness is 180 feet 
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VI . Aquifer Recharge, Inflows and Outflows 
 

Surface water and precipitation provide minimal annual recharge to the aquifer compared to aquifer withdrawals.  District-wide average 

recharge estimates vary slightly but tend to be below one third of an inch per year.  Other inflows and outflows, from and to streams and 

lateral inflows and outflows tend to cancel each other.  However, some areas of the District may experience locally significant recharge. 

 

The recharge information below (Table 5 and 6) is from the Texas Water Development Boardôs (TWDB) Groundwater Availability Model 

Run 07-06.   The information was requested by the District for use in the 2007 District Management Plan. 

 

Table 5 Aquifer Inflows and Outflows                      Table 6 Summarized Recharge and Inflows and Outflows 
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VI I . Estimated Annual Water Usage 
 

The District requires all non-exempt water users to report their water production annually (Table 4).  Current water production within the 

District reported for 2006 is 1,198,701 acre-feet per year and the reported production for 2007 is 1,245,074 acre-feet. 

 
Table 4 Production Reported for 2006 and 2007 (District area only)  

County Square Miles District  2006 Reported Use 2007Reported Use 2008Reported Use 

  Area Acres (Acre-feet) (Acre-feet) (Acre-feet) 

      

Dallam          1,075 688,000 275,066 289,806 Due 2009 

Hartley         1,267 810,880 303,838 329,061 Due 2009 

Moore           633 405,120 155,819 159,113 Due 2009 

Sherman         916 586,240 220,024 230,839 Due 2009 

Hansford        907 580,480 112,145 109,452 Due 2009 

Hutchinson      266 170,240 37,380 36,377 Due 2009 

Lipscomb        934 597,760 28,513 36,161 Due 2009 

Ochiltree       907 580,480 65,916 54,265 Due 2009 

      

Total 6,905 4,419,200 1,198,701 1,245,074  
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VI I I . Monitor  Wells and Declines in Water Table 
The District monitors declines in groundwater by maintaining (and currently expanding) a network 

of over 500 water-level monitor wells which are measured annually beginning in January, February 

and ending no later than the first part of March.  The information gathered is used to create maps and 

analyzed to play a vital role in making reasonable long-term management decisions based on current 

and accurate scientific data.   

 

The District measures producing wells, non-producing wells with pumping equipment in the 

borehole and non-producing wells with no equipment in the borehole.  The observation wells are 

used not only to collect water level information but also serve as water quality monitoring wells as 

necessary.   

 
 

Photo by Mike Pitts: District monitor well 
 

The District annually drills ten or more District-owned monitor wells that are non-production wells dedicated solely to data collection.  

Dedicated monitor wells provide data with a greater degree of accuracy, reliability and consistency than do the other types of wells 

monitored.  They may also serve in conducting types of aquifer tests that could not be accomplished otherwise. 

 

Changes in the water table, calculated from observation well measurements, vary from zero declines or in 

some instances increases in the water level to declines that locally exceed 8-10 feet per year.  Each county 

in the District have areas experiencing little or no decline as well as areas of larger declines.  In the 

District, declines are caused predominately by pumping and are influenced primarily by surface recharge 

of the aquifer and lateral flows into and out of the aquifer.   

 

Recharge, the refilling of an aquifer, is affected by rainfall, evaporation and plant uptake, depth to water, 

soil porosity and the geologic substrata present.  Another aquifer characteristic that affects the speed an 

aquifer refills and consequently how much water a well can produce is inter-formational flow.  Inter-

formational flow is a flow of water from one part of an aquifer into another part of the same aquifer.   

 

 

 
Photo by Dale Hallmark; monitor well 

construction 
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IX . Monitor  Well Locations 

 

 
Map 1 District Monitor Well Locations 
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X. Definitions 
 

Cretaceous- A geological time period corresponding to 65-144 million years ago. 

 

Exempt Well- A well used solely to supply water for a rig that is actively engaged in drilling or exploration operations for an oil or gas well 

permitted by the Railroad Commission of Texas (RRC) is exempt by law from permitting under TWC § 36.117, provided the person holding 

the RRC permit is responsible for drilling and operating the water well, and provided that the well is located on the same lease or field 

associated with the drilling rig.   

 

Heterogeneous- Consisting of dissimilar elements or parts; not homogeneous. 

 

Jurassic- A geological time period corresponding to 144-208 million years ago. 

 

Interfor mational Flow- A flow of water from one formation into another formation. 

 

Intraformational Flow A flow of water from one part of a formation into another part of the same formation. 

 

Permian- A geological time period corresponding to 245-286 million years ago. 

 

Recharge- The process whereby water is added to an aquifer either through natural or artificial means.  In normal usage, recharge usually 

refers to water infiltrating the aquifer as a result of rainfall. 

 

Red-Bed- Permian age geological strata that consists primarily of red to orange clays and silts below the base of the Ogallala Aquifer. 

 

Saturated Thickness (Saturated Formation) - The distance from the top of an aquifer to the base of the aquifer.   

 

Triassic- A geological time period corresponding to 208-245 million years ago. 

 

Unconformably (Unconformity) - the surface between successive strata representing a missing interval in the geologic record of time, and 

produced either by an interruption in deposition or by the erosion of depositionaly continuous strata followed by renewed deposition. 
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XI .  Depth to Water 
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Map 2.  Western Dallam County; Depth to Water 2007. (Maps are elongated west to east to maximize print size.) 
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Map 3.  Eastern Dallam County; Depth to Water 2007. (Maps are elongated west to east to maximize print size.) 
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Map 4.  Western Hartley County; Depth to Water 2007. (Maps are elongated west to east to maximize print size.) 
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Map 5.  Eastern Hartley County; Depth to Water 2007. (Maps are elongated west to east to maximize print size.) 
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Map 6.  Sherman County; Depth to Water 2007. (Maps are elongated west to east to maximize print size.) 
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Map 7.  Moore County; Depth to Water 2007. (Maps are elongated west to east to maximize print size.) 
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Map 8.  Hansford County; Depth to Water 2007. (Maps are elongated west to east to maximize print size.) 
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Map 9.  Hutchinson County; Depth to Water 2007. (Maps are elongated west to east to maximize print size.) 
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Map 10.  Ochiltree County; Depth to Water 2007. (Maps are elongated west to east to maximize print size.) 
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Map 11.  Lipscomb County; Depth to Water 2007. (Maps are elongated west to east to maximize print size.) 
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XI I. Average Declines by County 
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Map 12.  Western Dallam County; Average Yearly Decline 2007. (Maps are elongated west to east to maximize print size.) 
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Map 13.  Eastern Dallam County; Average Yearly Decline 2007. (Maps are elongated west to east to maximize print size.) 
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Map 14.  Western Hartley County; Average Yearly Decline 2007. (Maps are elongated west to east to maximize print size.) 
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Map 15.  Eastern Hartley County; Average Yearly Decline 2007. (Maps are elongated west to east to maximize print size.) 
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Map 16.  Sherman County; Average Yearly Decline 2007. (Maps are elongated west to east to maximize print size.) 
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Map 17.  Moore County; Average Yearly Decline 2007. (Maps are elongated west to east to maximize print size.) 
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Map 18.  Hansford County; Average Yearly Decline 2007. (Maps are elongated west to east to maximize print size.) 
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Map 19.  Hutchinson County; Average Yearly Decline 2007. (Maps are elongated west to east to maximize print size.) 

 

 


