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Disclaimer:  This document is intended as a general information report on the regional or semi-

regional hydrology and groundwater resources within the North Plains Groundwater Conservation 

District.  The hydrological properties of any specific property may vary significantly from those indicated 

by, or what may be inferred from information in this document. The document and information contained 

within is provided ñas isò and the District makes no claims or warranties as to the document suitability 

or the informationôs suitability for any specific use a user may choose to use it for. 
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 I. Introduction  
 

The North Plains Groundwater Conservation District manages groundwater for all or part of 

eight counties in the northern Texas Panhandle. The District is governed by an elected Board of 

Directors that adopted the Districtôs mission statement, ñmaintaining our way of life through 

conservation, protection, and preservation of our groundwater resources.ò  To achieve its 

mission, the District develops and enforces its management plans and rules, provides education 

programs, researches and promotes new conservation methods and technologies, performs well 

testing and water quality sampling services, monitors aquifer conditions, and cooperates with 

private and governmental entities to promote conservation, protection, and preservation of this 

critically important resource.  

 

This report summarizes information collected by the District and other agencies related to the 

hydrology and groundwater resources within the Districtôs jurisdiction.  The Districtôs staff has 

prepared maps showing the District boundaries, estimated depth to water, estimated average 

yearly water level declines, estimated aquifer thickness and maps showing District monitor well 

locations.  This report summarizes the number of active and inactive wells, the number of new 

wells drilled, measured annual groundwater production, and general water quality.   

II. Definitions  
 

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

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

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

Interformational 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. 

Pliocene- A geological time period corresponding to 2.5 to 5.3 million years before the present. 

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, through an area 

where the aquifer outcrops, as a result of rainfall. 

Red-Bed- a geological strata that consists primarily of red to orange clays and silts below the 

base of the Ogallala Aquifer. 

Saturated Thickness - 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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III . District Boundaries   
 

The original area (1954/1955) of the North Plains Groundwater Conservation District consisted 

of part of Hartley, Moore and Hutchinson counties and all of Sherman, Hansford and Ochiltree 

counties. Other areas have annexed into the District over time (Map 1). 

 
  Map 1 District Boundaries Including Areas that Annexed into the District Over Time. 

 
 

The District is located in the Texas Panhandle north of the city of Amarillo and the Canadian 

River. The District covers an area of approximately 6900 square miles (Map 2) including all of 

Sherman, Hansford, Ochiltree, Lipscomb counties, and parts of Dallam, Hartley, Moore and 

Hutchinson counties (Table 1).  

 
Map 2 Current District Areas. 

 
 

Table 1 Area of the Counties in the District. 

County County Area Area in District  Percent of County 

 In Sq. miles In Sq. miles In District  

Dallam 1494 1075 72 

Hansford 907 907 100 

Hartley 1489 1267 85 

Hutchinson 911 266 29 

Lipscomb 934 934 100 

Moore 914 633 69 

Ochiltree 907 907 100 

Sherman 916 916 100 

Totals 8472 6905 82 
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IV. General Geology and Hydrology 
 

Ogallala Aquifer 

The Ogallala aquifer extends from the northern United States to West Texas and is the primary 

groundwater resource within the District. The aquifer consists of sands, silts, gravels and clay 

sediments (called the Ogallala formation) that were deposited as part of ancient river systems 

from about three million years ago to six million years ago in the Neogene Period.  An ancient 

land surface separates the Ogallala formation from much older strata of the Permian, Triassic, 

Jurassic, and Cretaceous geologic periods that range in age from 65 million years to 286 million 

years ago.  This ancient land surface is called an unconformity in the rock strata because it 

represents approximately six million years to 65 million years ago that are missing from the 

geologic record in the area. 

  

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) 

sediments and Red Bed strata. Within the District area the Dockum is a confined to semi-

confined aquifer and the water bearing strata is generally referred to as the Santa Rosa.  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.  

 

Red Bed (Base of the Aquifer) 

Throughout much of the District, the Ogallala aquifer is underlain by ñRed Bedò strata. These 

strata consist of reddish to orange clay and sand mix. The reddish color is cause by the oxides of 

iron containing minerals.  In some areas the red bed may be absent and in other areas may be 

several hundred feet thick. 

V. Current Volume in Storage and Aquifer Thickness  
 

Saturated thickness or saturated material maps depict the vertical distance from the top of an 

aquifer to the base of the aquifer.  The saturated thickness of the Ogallala Aquifer (where 

present) in the District ranges from 10 feet to over 460 feet with an estimated District average 

(Table 2) of 173 feet.  The Ogallala Aquifer is locally absent in some areas of the District.  The 

depth from land surface to the base of the aquifer can range from the land surface to as much as 

1,000 feet below the surface.  The depth to static water level from land surface can range from 

the water being at the land surface to in excess of 500 feet deep.  The usable quantity of 

groundwater within the District is estimated to be in excess of 130 million acre-feet.   

 
Table 2 Estimated Average Aquifer Thickness by County (District Area only). 

Dallam Hartley  Sherman Moore Hansford Hutchinson Ochiltree Lipscomb 
        

129 ft  146 ft  167 ft  134 ft  205 ft  148 ft  221 ft  233 ft  

Estimated District-wide Average Aquifer Thickness is 173 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 be equal and therefore cancel each other.  However, some areas of 

the District may experience locally significant recharge. 

 

The recharge information below (Table 3 and 4) 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 3 Aquifer Inflows and Outflows. 

 

 

 

 

 

 

 

Table 4 Summary of Recharge, Inflows & Outflows. 
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VII. Annual Groundw ater Production  
 

The District requires non-exempt well owners to report their groundwater production annually 

(Table 5).  Exempt water use include wells used to supply oil drilling and exploration rigs, water 

used in oil recovery and wells capable of producing less than 25,000 gallons per day that are 

used solely for domestic and livestock purposes. 
 

Table 5 Production Reported for 2006-2009 (District area only).  

 Reported Reported Reported Reported Average Total Acres 

COUNTY Use 2009 Use 2008 Use 2007 Use 2006 Acre-feet Reporting 

     per Acre 2009 

       

Dallam         315,200 306,000 269,600 264,900 1.10 287,400 

Hansford      152,500 142,700 106,400 110,100 0.75 202,000 

Hartley      382,200 364,900 312,700 286,400 1.21 315,400 

Hutchinson     53,400 52,400 34,600 36,400 0.82 65,500 

Lipscomb       29,700 30,800 32,400 28,900 0.52 57,200 

Moore         198,700 190,500 147,800 149,100 0.96 207,700 

Ochiltree    66,700 75,200 53,700 66,800 0.58 115,500 

Sherman       282,600 274,000 219,500 207,300 1.00 291,800 

       

Total 1,481,000 1,436,500 1,176,700 1,149,900 0.96 1,542,500 

       

West 4 Counties 1,178,700 1,135,400 949,600 907,700 1.07 1,102,300 

East 4 Counties 302,300 301,100 227,100 242,200 0.69 440,200 

       

 

In the table 5 above, the total reporting acres are not crop acres or ñwet acresò but simply the 

acres of the properties reporting.  The average acre-feet per acre given in the ñTotalò, ñWest 4 

Countiesò and ñEast Four Countiesò rows are weighted averages.  A weighted average is where 

instead of each of the data points contributing equally to the final average, some data points 

contribute more than others.  In this table it was calculated by taking the total 2009 reported use 

and dividing by the total acres reporting and is not an average of the individual county averages. 
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VIII . Declines in Water Table  
 
Changes in the water table, (Table 6) calculated from observation well measurements vary from 

rises 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 greater declines.  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.  

 

 

Table 6 Average Depth to Water and Comparisons of Average Declines in District Water Level 

Monitor Wells. 
County Average 

Depth  

2009 

Average 

2008 

Average 

Current 

Five Year  

Previous 

Five Year 

Current 

Ten Year  

Previous 

Ten Year  

  to Water Decline Decline Average 

Decline 

 Average 

Decline 

Average 

Decline 

Average 

Decline 

  Feet Feet Feet Feet Feet Feet Feet 

          

Dallam -256 -3.6 -3.4 -3.2 -3.1 -3.3 -2.4 

Hansford -289 -1.9 -1.9 -1.9 -1.5 -1.7 -1.2 

Hartley -374 -4.8 -4.7 -4.6 -3.5 -4.1 -2.3 

Hutchinson -367 -4.7 -4.6 -4.5 -3.8 -4.2 -2.5 

Lipscomb -171 -0.3 -0.3 -0.3 -0.3 -0.3 -0.2 

Moore -329 -1.8 -2 -2 -1.6 -1.8 -1.4 

Ochiltree -327 -0.8 -0.5 -0.8 -0.8 -0.8 -0.8 

Sherman -295 -3.1 -3.1 -3.0 -2.5 -2.8 -1.8 

          

District -301 -2.6 -2.6 -2.5 -2.1 -2.4 -1.6 

 

The Information in Table 6 was calculated from a regression analysis of the water level database 

and not taken directly from raw field data.  Where the regression analysis indicated an R squared 

value less than 0.75, the data were not used in calculating the values in Table 6.  Examination of 

the hydrographs, data, and the regression analysis indicated that wells with an R squared value 

less than 0.75 were not sufficiently consistent to insure accuracy and reliability of the 

information.  The R squared value represents the proportion of variability in the data set and 

provides a measure of how well the trend line fits known data and consequently how well future 

outcomes are likely to be predicted by the trend equation. 
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IX Active Production Wells within the District  
 
District records indicate that there are 11,349 water wells within the District of which 9,548 are 

active and 1,801 are classified as inactive.  Of that total, 1,390 wells have been added to the 

database since 2005.  Some of the wells that have been added since 2005 (Table 7) are new wells 

and others were existing wells.   

 

Table 7 Wells that have been registered or drilled since 2005. 
County/Drilled  or 

Registered 

2005 2006 2007 2008 2009 Total 

Active 

Total 

Inactive 

        

Dallam Wells Drilled 13 30 19 67 46 1991 114 

Dallam Wells Registered  1 5 17 88 17   

        

Hartley Wells Drilled 36 38 28 175 46 1939 107 

Hartley Wells Registered  0 17 29 8 13   

        
Sherman Wells Drilled 21 14 35 39 53 1577 320 

Sherman Wells Registered  0 0 7 9 8   

        
Moore Wells Drilled 11 12 27 19 25 1421 325 

Moore Wells Registered  61 1 13 26 18   

        
Hansford Wells Drilled 4 4 8 7 7 963 448 

Hansford Wells  Registered  2 4 5 13 4   

        

Hutchinson Wells Drilled 2 1 13 7 1 409 154 

Hutchinson Wells Registered  0 2 4 3 2   

        
Ochiltree Wells  Drilled 8 6 6 3 11 713 259 

Ochiltree Wells Registered  0 1 9 15 16   

        Lipscomb Wells Drilled 2 5 1 4 2 535 74 

Lipscomb Wells Registered  1 3 4 24 7   

        

Total  162 143 225 507 276 9,548 1,801 

 
  



- 9 - 

 

X. District Monitor  Wells   
 

 

 

 

 

 

 

 

 

 

 
 

Photo by Mike Pitts: Typical District Monitor Well 
 

 

The District drills or installs water level monitoring equipment in ten or more wells annually 

(Table 9).  The wells are non-production wells dedicated solely to data collection which provides 

information with a greater degree of accuracy, reliability and consistency than do the other types 

of wells the District may monitor.  They are also available, if necessary, for conducting aquifer 

tests that cannot be conducted on other types of wells. 

 

 

Table 8 Number of Monitor Wells by County. Monitor Well under Construction  
                   

 

                                                                                                                          Photo by Dale Hallmark     

         
  

 

 
 

 

 
 

 

 
 

 

County Number of Observation Wells 

  

  
Dallam 64 

Hartley 69 

Sherman 66 

Moore 58 

Hansford 56 

Hutchinson 26 

Ochiltree 48 

Lipscomb 46 

  
Total 433 

 

The District monitors declines in 

groundwater by maintaining a network of 

over 430 water-level monitor wells (see 

Table 8).  Monitor wells are measured 

annually beginning in January, February 

and the measurements are completed by 

the first part of March.  The information 

gathered is analyzed, used to create maps 

and plays a vital role in making 

reasonable long-term management 

decisions based on current and accurate 

scientific data.   
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Table 9 List of District-drilled Monitor Wells since 2007.  

Number County Equipped with  County Date 

  Recording Equipment Number Drilled  

     

     
1 Lipscomb Yes LI-0567 11/14/2007 

2 Lipscomb Yes LI-0582 3/27/2008 

3 Ochiltree Yes OC-1291 6/3/2008 

4 Hartley Yes HA-2470 6/4/2008 

5 Moore Yes MO-2319 6/6/2008 

6 Lipscomb  LI-0613 8/31/2008 

7 Hansford Yes HN-1917 9/18/2008 

8 Sherman  SH-2366 9/20/2008 

9 Sherman Yes SH-2369 9/22/2008 

10 Hartley  HA-2480 9/23/2008 

11 Moore  MO-2350 12/12/2008 

12 Moore Yes MO-2351 12/13/2008 

13 Lipscomb  LI-0656 1/8/2009 

14 Hartley Yes HA-2584 1/22/2009 

15 Hartley Yes HA-2583 2/6/2009 

16 Dallam  DA-3197 3/16/2009 

17 Dallam  DA-3196 3/18/2009 

18 Moore Yes MO-2389 3/26/2009 

19 Dallam  DA-3208 5/6/2009 

20 Dallam Yes DA-3209 5/7/2009 

21 Dallam Yes DA-3231 6/29/2009 

22 Dallam Dry, Not Completed Dry, Not Completed 6/30/2009 

23 Dallam  DA-3588 3/5/2010 

24 Dallam  DA-3587 3/9/2010 

25 Hansford  HN-3686 6/11/2010 

26 Dallam  DA-3589 6/29/2010 

27 Dallam  DA-3590 7/2/2010 

28 Dallam  DA-3591 7/1/2010 

29 Dallam  DA-3688 7/ /2010 

30 Lipscomb  LI-3687 Pending  

31 Sherman  SH-3719 Pending  
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XI. 2010 Monitor  Well Locations  
 
          Map 3 2010 District Water-level Monitor Well Locations. 

        
         

       
  Map 4 2010 Location of District Monitor Wells that have Constant Data-recording Equipment.     
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XII. Water Quality  
 

The Districtôs goal is to ensure as much as possible that future supplies of water are not just 

sufficient in quantity but of good quality as well.  The District monitors the groundwater quality 

by analyzing samples from selected wells within the District and performing water quality 

analyses upon request. 
 

District Natural Resource Specialist Rand Coon,  

performing a water quality analysis. 

 
 

The groundwater quality within the District is predominately excellent (see Table 10 for water 

quality analyses) although it is considered ñhardò water and may contain considerable amounts 

of calcium and magnesium carbonate (hardness).  The District also performs tests for coliform 

bacteria.  If in the rare instance that an analysis indicates the presence of bacteria, the 

contamination source is normally within a few yards of the sampled well.  Most times a well can 

be decontaminated by eliminating the contamination source, chlorinating the well, pipes and 

water storage units and then purging the well of contaminated water. 
  

Table 10 Mineral Analyses from Wells within the District. 
Parameter Analysis 2008 No. 2008 Average 2009 No. 2009 Average 

Test Units of Samples Test Result of Samples Test Result 

Sulfate mg/l 73 44.8 49 48.0 

Nitrate mg/l 72 3 49 3.5 

Total Iron mg/l 70 0.14 45 0.2 

Chlorides mg/l 73 54.6 47 37.2 

Fluoride mg/l 73 1.39 49 0.9 

Total Hardness mg/l 73 237.4 48 242.4 

Calcium Hardness mg/l none NA 15 140.9 

Magnesium Hardness mg/l none NA 15 95.1 

Conductivity mS/cm none NA 7 0.4 

pH pH none NA 7 7.3 

Sodium mg/l none NA none NA 

TDS g/l none NA 7 0.2 

The District may analyze water samples for the 

following parameters as necessary: 

Calcium, Magnesium and Total Hardness,  

Chloride,  

Conductivity,  

Fluoride,  

Iron,  

Nitrate,  

pH,  

Sodium, 

Sulfate,  

Total Dissolved Solids,  

and the presence of coliform bacteria. 
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Table 10 shows average mineral composition from groundwater quality analyses from wells 

within the District.  The wells sampled in 2008 and 2009 are not from the same wells.  The 

District typically samples various wells each year and the same wells are sampled (if possible) 

five years later.  No statistically significant change in general groundwater quality is noted 

comparing analyses from 2008 and 2009.  Starting in 2009 the District performs tests that 

previously were not done such as Calcium and Magnesium Hardness, Conductivity, pH, sodium 

and TDS (Total Dissolved Solids). 

 

District residents can request a water quality analysis by contacting the District any time there is 

a change in the look, smell or taste of the groundwater or any question about the quality of the 

groundwater.  In most instances, water analyses are free for District residents.   
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XIII . 2010 Depth  to Water  from  Land Surface 
 

The Depth to Water from land surface maps are created from a statistical analysis of current and 

historical water level measurements.  The most recent water measurements that were used for 

their creation were measured in January, February, and the first two weeks in March of 2010.  

Those water level measurements represent the depth to water at the end of the 2009 pumping 

season and the beginning of the 2010 pumping season.  Consequently it would be valid to title 

them either 2009 or 2010 depth to water maps.  The following maps are title Depth to Water 

2010. 
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Map 5.  Western Dallam County; Depth to Water 2010. (Maps are elongated west to east to maximize print size) 
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Map 6.  Eastern Dallam County; Depth to Water 2010. (Maps are elongated west to east to maximize print size) 

 



- 17 - 

 

Map 7.  Western Hartley County; Depth to Water 2010. (Maps are elongated west to east to maximize print size) 
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Map 8.  Eastern Hartley County; Depth to Water 2010. (Maps are elongated west to east to maximize print size) 
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Map 9.  Sherman County; Depth to Water 2010. (Maps are elongated west to east to maximize print size) 
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Map 10.  Moore County; Depth to Water 2010. (Maps are elongated west to east to maximize print size) 
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Map 11.  Hansford County; Depth to Water 2010. (Maps are elongated west to east to maximize print size) 
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Map 12.  Hutchinson County; Depth to Water 2010. (Maps are elongated west to east to maximize print size) 
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Map 13.  Ochiltree County; Depth to Water 2010. (Maps are elongated west to east to maximize print size) 
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Map 14.  Lipscomb County; Depth to Water 2010. (Maps are elongated west to east to maximize print size) 
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XIV. Average Yearly Declines by County 
 

The Average Yearly Declines maps are created from a statistical analysis of the current and 

historical water level measurements.  The most recent water measurements that were used were 

measured in January, February, and the first two weeks in March of 2010.  Those latest water 

level decline measurements are the declines that occurred due to pumping during the 2009 

pumping season.  The following maps are title Average Yearly Decline 2009. 
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Map 15.  Western Dallam County; Average Yearly Decline 2009. (Maps are elongated west to east to maximize print size)
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Map 16.  Eastern Dallam County; Average Yearly Decline 2009. (Maps are elongated west to east to maximize print size) 
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Map 17.  Western Hartley County; Average Yearly Decline 2009. (Maps are elongated west to east to maximize print size) 
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Map 18.  Eastern Hartley County; Average Yearly Decline 2009. (Maps are elongated west to east to maximize print size) 
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Map 19.  Sherman County; Average Yearly Decline 2009. (Maps are elongated west to east to maximize print size) 
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Map 20.  Moore County; Average Yearly Decline 2009. (Maps are elongated west to east to maximize print size) 

 

Numerals in Red Represent a Rise in Water Level. 


































