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I. Purpose of the North Plains Groundvater Conservation District (District)

The purpose of #District is to provide for the conservation, preservation, proteatammarging, and prevention of waste of the
groundwater, and of groundwater reservoirs or their subdivisions, and to cobsiolesice, within the defined boundary of the District. To
carry out this purpose, rules and regulations have been passed, adopted and will be enfoitietize:as far as practicable, draewn of
the water table, depletion of the groundwater reseraoidsaquifers, 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 consextatidrthe
longevity of groundwater resourcesdato manage the groundwater effectively based upon ecological anéksonimmic systems unique
to the aquifers within the District.

The purpose of the District is achieved througles and regulationgducation programs, Distrigtrovided services,ral through mutual
cooperation of local, state, and federal agencies. The Disasgbroduction limitationsssues water well permits, collects groundwater
information, performs water quality analyses, and provides a number of well system tests asehdttesy. Extensive databases are used to
store, retrieve, and analyze the groundwater i n fthe Board of Di@ctorsf or
that groundwater is best managed locally througroandwateiconservatiordistrict.

[I. History and Statutes

In 1949 ,the Texas Legislature authorized the creation of Underground Water Consebistrans to perform certain prescribed duties,
functions, and hold specific powers as set forth in Article 7880 exas 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 Codetard moved
statutes into TWC Chapter 36.

In 1955, voters createthe District through a confirmation election. Sherman, Hansford, Ochiltree, and the area north of the Canadian Rive
in Hartley, Moore, and Hutchinson counties comprised the original area of the DBarttfDallam County elected to join the Distrin

1993, andhe Dallam @unty Underground Water Conservation District No. 1 voted to join the District in 208groximately 31% of

Dallam County is not incorporated into any groundwater conservation district.

The District follows the provisions GWC 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 @mbemeg afidct
groundwater. Th®i stri ct 6 s goal is to provide sound management of gr ol
supply of potable water will be available for many future generations.



[1l. Extent of District Area

Thearea of theéDistrict is aproximately6900 square mile(Figure 1)whichincludes all of Sherman, Hansford, Ochiltree, Lipscomb, and
partsof Dallam, Hartley, Moore and Hutchinson counti€able 1) The District is locateth the Panhandle of TexaspNh of thecity of
Amarillo and North of theCanadian River.

Figure 1 District Area

Table 1CountyAreas of the District

County County Area Area in District Percent in District
Sq miles Sqg 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 beaindaries of th&lorth Plains Groundwater Conservation District. The Ogallala
formation unconformably overlies Permian, Triassic, Jurassic, and Cretaceous strata and consists primarily of heterqgenees®te
coarsegrained sand and gravel in the lower part gradingaugwnto fine clay, silt, and sand.

South of the District, the Canadian riveas partially or totally eroded through Begallala brmationseparating the North from the South
Plains. Waterbearing units of Cretaceous and Jurassic ages combine tthi®iRita Blanca aquifer in the western part of Dallam and
Hartley counties. Underlying these aquifers and much of the Ogallala are Triassic (Dockum aquifer) and(RedhBad strata Within

the District area the Ogallala Aquifer, the Rita Blanca aaddtbckum are predominatefydraulicallyindistinguishable. For the purpose of
this document, the Ogallala Aquifer will be considered to consist d¢fadlala brmation and any underlying, potable wabearing units
hydraulically connected with it.

Permian Red Bed (Base of the Aquifer)

Throughout much of the District, the Ogallala Aquifermslerkin byPermianagei Re d B e dleesesstrata avéreaprobably formed by
burial digenesis (secondary formatioMhekey to theformation of red beds dumy burialdigenesiss the intrastratal alteration of
ferromagnesian silicates by oxygenated groundwaters during ukial feature of this processthe production of a suite of by products
which are precipitated as authigenic phases. These inclxael taiyer clays (illitd montmorillonite), quartz, potassium feldspar and
carbonates as well as the pigmentary ferric oxides. Reddening progresses as the diagenetic alteration becomes morsl asltansed a
time dependent mechanisirhe favorablecorditions fordigeneticred bed formation are most commonly foundhat, semtarid areas

V. Current Volume in Storage and Aquifer Thickness

Most maps that depict Aquifer thickness are call Saturated Formation or Saturated Material Maps. What thigydggnered he vertical
distance from the top of an aquifer to the base of the aquifer.saturated thickness of the Ogallala Aquifer inOtstrict (Table 3yanges

from 10 feet to over 460 feet with an estimated District average of 180 feet.epimefiddm 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 cantrenigado

surface to in excess of 500 feet. The usable quantityoohgmater within the District isstimated to b& excess of 133 million acieet.

Table 3 Estimated Average Aquifer Thickness by CoyDigtrict Area only).

Dallam Hartley Sherman | Moore Hansford | Hutchinson | Ochiltree | Lipscomb
147 145 173 196 189 154 214 215
Estimated Districivide Average Aquifer Thickness is 180 feet




V1. Aquifer Recharge, Inflows and Outflows

Surface water and precipitatiganovide minimal annual recharge to the aquifer compareduibea withdrawals.District-wide aveage
recharge estimates vary slightly but tend to be below one third of an inch per year. Other inflows and outflows, freimeanastand
lateral inflows and outflows tend tanceleach other. Howevegsome areas of the District may experielomaly significantrecharge.

The echarganformation below (Table 5 and 6) is from thexas Water Development Board

( TWDB)

Run 0706. The information was requested by the Districus® in the 2007 District Managemenairl

Table 5 Aquifer Inflows and Outflows

Table 1:

Sekected flow terms for the Ogallala Aquifer, into and out of the North Plains
Groundwater Conservation District, averaged for the years 1980 to 199 from the
groundwater availability model of the northern part of the Ogallala Aquifer. Flows
are expressed in acre-feet per year. Note: a negative sign refers to flow out of the
aquifer in the district. A positive value refers to flow into the aquifer in the district,
All numbers are rounded to the nearest | acre-foot and are probably only accurate to

two significant figures.

Aquifer

Surdace
watar
outflow

Surfaca
wats!
inflow

Lataral
inflow into
district

Lataral
outflow
from dlistrict

Net intar-
aquifer flow

(upper)

Nat intar-
aquifer flow
(lower)

Qgallala
Aquifer

27 463 -31,663

65,259

-67 455

Table 6 Summarized Recharge and Inflows and Outflows

Table 2:

Summarzed information peeded for the district’'s management plan. All values
reported in acre-feet per year. All numbers are rounded 1o the pearest 1 acre-foot and

are probably only accurak to two significant figures.

Management Plan requirement

Aquiler

Results from model simulation

Estimated annual amount of
recharge from peecipitation to the
Uistrict

Ogallala

85,732

Estimated annual volume of
watker that discharge s from the
aquikr to springs and any surface
water body including lakes
Streanss and rivers

Ogallala

31,663

Estimate d annual volume of flow
into the district within each
aquifr in the district

Ogallala

665,260

Estimae d annual volume of flow
out of the district withineach
aquifer in the district

Ogallala

67,455

Estimate d annual volume of flow
between each aquifer in the
ditrict

Ogallala

Groundwat er




VI1. Estimated Annual Water Usage

The District requires all neexempt water users to report their water production ann(ialyle 4). Current water production within the
District reported for 2006 is 1,198, Y@crefeet per year and the reported production for 2007 is 1,245 éfeet.

Table 4 Production Reported for 20@6d 2007 District area only)

County Square Miles District 2006Reported Use 2007/Reported Use  200&Reported 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 405120 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




VI11. Monitor Wells and Declinesin Water Table

TheDistrict monitorsdeclines ingroundwater by maintainin@nd currently expanding) network

of over500 waterlevel monitorwells which aremeasured annuallyeginningin January, February
andendingno later tharthe first part of March The information gathered ised to create maps and
analyzed tglay a vital role inmaking reasonable loAigrmmanagement decisions basedcamrent
andaccurate scientific data.

The Districtmeasureproducing wells, noproducing wek with pumpingequipment in the

borehole and neproducing wels 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.

Photoby Mike Pitts: District monitor well

The Districtannuallydrills ten or more Districbwned monitor wells that are ngmoduction wdk dedicated solely to data collection.
Dedicated monitor wells provide data with a greater degree of accuracy, reliability and consistencyhbathdotypes of wells
monitored. Theynayalso serve ironductingtypes of aquifer testhat could nbbe accomplished otherwise.

Changes in the water table, calculated from observation well measurements, vary from zero decling
some instances increases in the water level to declines that locally exb@&zb8per year. Each county
in the Distict have areasexperiencindittle or no decline as well as areadaigerdeclines. Irthe
District, declines are causededominatelyoy pumping and are influenced primarily by surface recharg
of the aquifer and lateral flows into and out of the Bequi

Recharge, the refilling of an aquifer, is affected-dinfall, evaporatiorandplant uptake, depth to water,
soil porosity and the geologic substrata presémother aquifer characteristic that affects the speed an
aquifer refills and consequéynthow much water a well can producariger-formational flow Inter-

formational flowis a flow of watefrom one part of an aquifer into another part of the same aquifer.

Photo by Dale Hallmark; monitor well
construction



IX. Monitor Well Locations

Map 1 District Monitor Well Locations

Dallam County Sherman County Hansford County Cchiltree County Lipscomb County
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X. Definitions

Cretaceous A geological time period corresponding to-5%4 million years ago.

Exempt Well- A well used solely to supplyater for a rig that is actively engaged in drillioigexploraion operations for an oil or gas well
permitted by the Railroad CommissiohTexas (RRC) igxempt by law from permitting under TWC § 36.117, providegérson holding
the RRC permit is responsible for drilling and operatingibterwell, and providd that thewell is located on the same lease or field
associated with thérilling rig.

Heterogeneous Consisting of dissimilar elements or parts; not homogeneous.

Jurassic A geological time period corresponding to 12@38 million years ago.

Interfor mational Flow- A flow of waterfrom oneformation nto anotheformation.

Intraformational Flow A flow of waterfrom one part of &rmation nto another part of the sarf@mation.

Permian- A geological time period corresponding to 2286 million yearsago.

Recharge The process whereby water is added to an aquifer either through natutgiotsl means. In normal usage, recharge usually
refers to water infiltrating thaquifer as a result of rainfall.

Red-Bed- Permian age geologicatratathatconsiss primarily of red to orange claymnd silts below thbase of the Ogallala Aquifer.
Saturated Thickness (Saturated Formation} The distance from the top of an aquifer toltase of the aquifer.
Triassic- A geological time period corresponditay208245 million years ago.

Unconformably (Unconformity) - the surface between successive strata representiigseng interval in the geologic record of time, and
produced either by an interruptiondeposition or by the erosion dépositiona} cortinuous strata followed bgenewed deposition.

-11-



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. Eastem 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 elongatedwvest to east to maximize print size.)
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Map 6. ShermanCounty; 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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XIl. Average Declinedoy County
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Map 12. Western Dallam County; Average Yearly Decline2007.(Maps are elongated west to east to maximize print size.)
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Map 13. Eastern Dallam County; Average Yearly Decline2007.(Maps are elongated west to east to maximize print size.)
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Map 14. Western Hartley County; Average Yearly Decline2007.(Maps are elongated west to east to maximize print size.)
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Map 15. Eastern Hartley County; Average Yearly Decline2007.(Maps are elongated west to east to maximize print size.)
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Map 16. ShermanCounty; Average Yearly Decline2007.(Maps are elongated west to east to maximize print size.)
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Map 17. Moore County; Average Yearly Decline2007.(Maps are elongated west to east to maximize print size.)
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Map 18. Hansford County; Average Yearly Decline2007.(Maps are elongated west to east to maximize print size.)
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Map 19. Hutchinson County; Average Yearly Decline2007.(Maps are elongated west to east to maximize print size.)
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