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Disclaimer: This document is intended as a general information report orvég®mnal or semt

regional hydrology andgroundwvater resources within the North Plains Groundwater Conservation

District. The hydrologicaproperties ofany specific property may vary sigrafintly from those indicated

by, or what may be inferred from informationtins documentThe document and information contained
within is provided fAas is0 and the District makes
or t he i rsditabilityfarny specffisuse a user may choose to use it for.




|. Introduction

The North Plains Groundwater Conservation District manages groundwater for all or part of
eight counties in the northern Texdanhandle. The District is governed byedacted Bard of
Directors that adopt ed tnfaietaindgi osartwayi ot lifedtlsougni s s i o |
conservation, protection, and preservation of our groundwater resgourtesachieve its

mission the Districtdevelos andenforesits managerant plans and rules, prowededucation

programs researchsand promags new conservatiormethods and teciologies, prforms well

testing and water quality sampling services, mosiaguifer conditions and cooperag¢s with

private and governmentahtitiesto promoteconservationprotection, and preservation of this

critically important resource

This reportsummarizes informationollected by the District and other agencies related to the
hydrologyand groundwa r r esour ces wurisdictiom TheeDDsstrccodsés:
prepared maps showing the District boundarestimated depth to water, estimated average

yearly water level declines, estimated aquifer thickness and maps showing District monitor well
locations. This report surmarnizes the numbesf activeand inactive wells, the number of new

wells drilled, measured annugdoundwateproduction, andjeneral water quality.

[l. Definitions

Cretaceous A geological time period corresponding to-584 million years ago.
Heterogereous Consisting of dissimilar elements or parts; not homogeneous.
Jurassic A geological time period corresponding to 12@3 million years ago.
Interformational Flow - A flow of waterfrom one formation into another formation.

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

Permian- A geological time period corresponding to 2286 million years ago.
Pliocene A geologicaltime periodcorresponding t@.5 to5.3million years before the prest

Recharge The process whereby water is added to an aquifer either through natural or artificial
means. In normal usage, recharge usually refesster infiltrating the aquifethroughan area
where the aquifeoutcrogs, as a result of rainfall.

Red-Bed ageological 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 corsponding to 208245 million years ago.

Unconformably (Unconformity) - the surface between successive strata representing a missing
interval in the geologic record tfne and produced either by an interruption in deposition or by
the erosion oflepositionty continuous strata followed by renewed deposition.



[1l. 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, Hansfofdchilttee
counties. Other areas have annexed into the District over time (Map 1).

Map 1District BoundariedncludingAreas thatAnnexed intahe DistrictOver Time.
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The District is located in the Texas Panhanubeth of the city of Amarillo and # Canadian
River. The District coversan area oapproximately 690@quare miles (Map dnhcludingall of
Sherman, Hansford, Ochiltree, Lipscombunties and parts of Dallam, Hartley, Moore and
Hutchinson counties (Table 1).

Map 2 CurrentDistrict Areas
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Hartey Moore Huachingon North Plains Groundwater

Conservation District

Table 1Areaof theCountes inthe District

County County Area Area in District Percentof County
In Sg. miles In Sg. 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 aquifeextends from the northern United States to West Texassaheé primary
groundwater resourceithin the District. The aquifer consistof sands, silts, gravels and clay
sedimentqcalled the Ogallala formatiorthat were deposited as patft ancient river systems
from aboutthreemillion yearsagoto six million years agan the Neogené®eriod An ancient

land surface separates the Ogallala formation from much older strata Pértinéan, Triassic,
Jurassic, and Cretaceogsologic periods that range in age fréBmillion years to 286nillion
yearsaga This ancient land surface is called an unconformity in the rock strata because it
represents approximately six million years to 65 million yeaysthat are missing from the
geologic record in the area.

South of the District, the Canadian river has ipHyt or totally eroded through the Ogallala
formation separating the North from the South Plains. \Ataaring units of Cretaceous and
Jurassic ages combine to form the Rita Blanca aquifer in the western part of Dallam and Hartley
counties. Underlyinghtese aquifers and much of the Ogallala are Triassic (Dockum aquifer)
sedimentsand Red Bedstrata Within the District area the Dockums a confined to semi
confined aquifer and the water bearing strata is generally referred to as the Sant&drdba.
purpose of this document, the Ogallala Aquifer will be considered to consist of the Ogallala
formation and any underlying, potable walbearing units hydraulically connected with it.

Red Bed (Base of the Aquifer)

Throughout much of the District, the Olgdgaagui f er 1 s under | alhese by AR
strataconsistof reddishto orange clay and sand mikhe 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 hadred feet thick.

V. Current Volume in Storage and Aquifer Thickness

Saturatedhicknessor saturatedmaterial maps depicthe vertical distance from the top of an
aquifer to the base of the aquifeiThe saturated thickness of the Ogall@lguifer (where
present)in the District ranges from 10 feet to over 460 feet with an estimated District average
(Table 2)of 173 feet. The OgallalaAquiferis locally absent in some areas of the Distrithe

depth from land surface to the base of the aquifieraage from the land surface to as much as
1,000 feet belowthe surface. The depth to static water level from land surface can range from
the water being at théand surface to in excess of 500 feldep The usable quantity of
groundwater within the Birict is estimated to be in excess 00 1illion acrefeet.

Table2 Estimated Average Aquifer Thickness by County (District Area only).
Dallam Hartley Sherman Moore Hansford Hutchinson Ochiltree Lipscomb

1291t 1461t 1671t 1341t 205ft 148ft 2211t 233ft
Estimated Districivide Average Aquifer Thickness ig3feet



VI. Aquifer Recharge, Inflows and Outflows

Surface water and precipitatigorovide 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 tbe equal and therefooanceleach other. Howevesome agas of

the District may experiendecally significantrecharge.

The recharge information below (Taldeand4 i s from t he Texas Water
(TWDB) Groundwater Availability Model Run 6@6. The information was requested by the
District for use in the 2007 District Management Plan.

Table 3 Aquifer Inflows and Outflows.

Table 1 Sekected flow terms for the Ogallala Aquiter, into and out of the North Plains
Groundwater Conservation District, averaged for the years 1980 to 1999 from the
groundwater availability model of the northern part of the Ogallals 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 efers to flow into the aquifer in the district
All numbers are rounded to the nearest | acre-foot and ave probably only accurate to
two significant figures.

Aquier | Surfaca | Surface Lalefal Lataral | Netintar- | Natinter-
wataf water | inflowinto | outflow | aquiterflow | aquifer flow
inflow | outflow | district ] from district |  (upper) (lower)

(Qpallala

' 3 s - ;
Aquifer 468 | 31668 | 65260 | 67455 0 0

Table 4 Summary of Recharge, InflowsQutflows.

Table 2 Summarized information needad for the district's manage ment plan. All valoes
reported in acre-feet per year. All numbers are rounded 1o the pearest 1 acre-foot and
are probably only accurake to two significant figures.

Management Plan requirement | Aquiler Results from model simualation

Estimated annval amount of
recharge from pe cipitation to the Ogallala 85732
district

Estimated annual volume of
waker that discharge s from the
aquier to springs and any surface Ogallala 31,863
water body incloding lakes
streans, and rivers

Estimaie d annual volume of flow
into the district within each Ogallala 65,260
aquir in the district

Estimae d annual volume of flow 67 455
out of the district withineach Ogallala '
aquifer in the district

Estimate d annual volume of flow
between each aquifer in the Ogallala 0
dstrict




VII. Annual Groundw ater Production

The District requiresionexemptwell ownersto report theirgroundvater production annually
(Table5). Exempt water usmcludewells used to supply oil drilling and exploratiags, water
used in oilrecoveryand wells capable of producing less than 25,000 gallons pethadyare
used solelyor domestic andivestock purposes

Table5 Production Reported for 20009 (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 ®abovethet ot a l reporting acres are not crop
acres of the properties reportinfhe average acie e et per acre given in tt

Countiesodo and nEas tweifhtedaveraQes.uheightedasetagas whers ar e
instead of each of the data points contributing equally to thedugsage, some data points
contribute more than othern this table it was calculated by takitige total2009 reported use

and dividing by the total acres reportiagd is not an average of the individual county averages



VIl . Declines in Water Table

Changes in the water tablg,able 6)calculated from observation wetieasurementgary from

risesin the water level to declines that locally exceetiO8feet per year. Each county in the
District have areas experiencing little or no dezlas well as areas gfeaterdeclines. [Rclines

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 affectedrainfall, 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 Interformational flow is a flow of waterrbm 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 2009 2008 Current Previous Current Previous

Depth  Average Average Five Year Five Year Ten Year Ten Year

to Water Decline Decline Average Average Average  Average

Decline Decline Decline 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 takewlirectly from raw field data.Where the regression analysis indicatedRatuared

value less tha0.75, the dataverenot used in calculating the valuesTiable 6. EKamination of

the hydrographs, data, and the regression analysis indicatedefi@atvith an R squared value

less than 0.75 were not sufficiently consistentitsure accuracy and reliabilitgpf the
information The R squared valueepresentshe proportion of variability irthe data setand
provides a measure of how wéle trendine fits known data and consequently how vieture
outcomes are likely to be predictied the trend equation



I X Active Production Wells within the District

District records indicate that there arg349 water wells within the District of whicBh,548 are

active and 1,8D 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 sin(Eab0®F)are new wells

and othersvereexistingwells.

Table 7 Wells that havieeen registered or drilled since 2005.

County/Drilled or 2005 2006 2007 2008 2009 Total Total
Registered Active Inactive
Dallam Wells Drilled 13 30 19 67 46 1991 114
Dallam WellsRegistered 1 5 17 88 17

Hartley WellsDrilled 36 38 28 175 46 1939 107
Hartley WellsRegistered 0 17 29 8 13

Sherman Well®rilled 21 14 35 39 53 1577 320
Sherman Well&kegistered 0 0 7 9 8

Moore WellsDrilled 11 12 27 19 25 1421 325
Moore WellsRegistered 61 1 13 26 18

Hansford WellDrilled 4 4 8 7 7 963 448
Hansford WellsRegistered 2 4 5 13 4

Hutchinson WellDrilled 2 1 13 7 1 409 154
Hutchinson Wells Registered 0 4 3

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



X. District Monitor Wells

Photo by Mike PittsTypical District Monitor Well

The District monitors declines in
groundwater by maintaining a network «
over 430 waterlevel monitorwells (see
Table 8). Monitor wells areneasured
annuallybeginningin January, Februan
and the measurements are completed
the first part of March The information
gathered is analyzed, used to create m
and plays a vital role in makin
reasonable  lonterm  managemen
decisions based on current and accui
scientific data.

The District drills or installs water level monitoring equipment in ten or more \aefisally

(Table 9) The wells are neproduction wells dedicated solely to data collection which pravide
informationwith a greater degree of accuracy, reliabilityl @onsistency than do the other types
of wells the Districtmay monitor. They are also available, if necessary, for conducting aquifer

tests that cannot be conductedother types ofells.

Table 8 Number of Monitor Wells by County

County

Dallam
Hartley
Sherman
Moore
Hansford
Hutchinson
Ochiltree
Lipscomb

Total

Number of Observation Wells

64
69
66
58
56
26
48
46

433

Monitor Well underConstruction




Table 9 List of Districtdrilled Monitor Wellssince 2007

Number

© 0o ~No ol wWwN PP

NNNRPRPRPRRPRPRPRPRPRERRREPR
NP, OOOoOD~NO U P~ WNEO

W W N DNDNDNDNDNDN
R O © o0 ~NOo 0o W

County

Lipscomb
Lipscomb
Ochiltree
Hartley
Moore
Lipscomb
Hansford
Sherman
Sherman
Hartley
Moore
Moore
Lipscomb
Hartley
Hartley
Dallam
Dallam
Moore
Dallam
Dallam
Dallam
Dallam

Dallam
Dallam
Hansford
Dallam
Dallam
Dallam
Dallam
Lipscomb
Sherman

Equipped with

Recording Equipment

Yes
Yes
Yes
Yes
Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes

Yes
Dry, Not Completed

County
Number

LI-0567
LI-0582
0C-1291
HA-2470
MO-2319
LI-0613
HN-1917
SH-2366
SH-2369
HA-2480
MO-2350
MO-2351
LI-0656
HA-2584
HA-2583
DA-3197
DA-3196
MO-2389
DA-3208
DA-3209
DA-3231

Dry, Not Completed

DA-3588
DA-3587
HN-3686
DA-3589
DA-3590
DA-3591
DA-3688
LI-3687

SH-3719
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Date
Drilled

11/14/2007
3/27/2008
6/3/2008
6/4/2008
6/6/2008
8/31/2008
9/18/2008
9/20/2008
9/22/2008
9/23/2008
12/12/2008
12/13/2008
1/8/2009
1/22/2009
2/6/2009
3/16/2009
3/18/2009
3/26/2009
5/6/2009
5/7/2009
6/29/2009
6/30/2009

3/5/2010
3/9/2010
6/11/2010
6/29/2010
7/2/2010
7/1/2010
7/ /2010
Pending
Pending



X1.2010 Monitor Well Locations

Map 3 2010District WaterlevelMonitor Well Locations

Dallsn Comnty Sherman County Hamfor d Coumty Ochiltree Comty Lipacomb County
7 e —“’;] NL. 1 oY%l L _ 7l ergle o NS I
.o ol - . b‘ : NS ¥ > ¢ 2 3 " " '
| a? . . LL\,_ = . ’ - oy
: oy el \, 1. " - e —a I\ i
| - o — £—— 37 npGeD Water-evel
® - 9 : c’ : . . A : = .' Monitor Wells
. l s -
e e . P
Harthey Comty Moore County Tt chinson Comty
Map 4 2010Location ofDistrict Monitor Wellsthat haveConstant Dataiecording Equipment
Osllam Cuunty Mm(:g Ceanty Ochiltres C <

. Ej = __r—"\l I

8|
\ . 1] - o '\
) ¥
.

Martely County Moore e;-'y Mutchinson County

-11-



XI1. Water Quality

TheDi st r i asttodessurg asarluch as possible that future supplies of water are not just
sufficientin quantitybut of good quality as wellThe District monitorghe groundwateiquality

by analyzing samples frorselectedwells within the Districtand performing water quality
analyss upon request

District Natural Resource Speciali®and Coon,
performing a water quality analysis 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.

The groundwatequality within the Districtis predominatelyexcellent(see Table 10 fowater

quality analyegal t hough it i s candhmaycdntamn exhsid@rdble andoantswat e r
of calcium and magnesiucarbonate {ardness The Districtalso performs test for coliform

bacteria. If in the rare instance thaan analysis indicates the presence of bacterthe
contaminatiorsourceis normallywithin a few yards of theampledwell. Most times a well can

be decontaminated byliminating the contaminationsource,chlorinating the well, pipes and

water storagenitsandthen purgingthe wellof contaminated water

Table 10Mineral Analysesrom Wells within theDistrict.

Parameter Analysis 2008 No.  2008Average 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/I 72 3 49 3.5
Total Iron mg/l 70 0.14 45 0.2
Chlorides mg/I 73 54.6 47 37.2
Fluoride mg/I 73 1.39 49 0.9
Total Hardness mg/I 73 237.4 48 242.4
Calcium Hardness mg/I none NA 15 140.9
Magnesium Hardness  mg/I 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
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Table 10 shows average mineral composition frgnoundwater qualityanalyses 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 apéeddihpossible)

five years later. No statistically significant change in genergroundvater qualityis noted
comparing analyses from 2008 and 2008tarting in 2009 the District performs tests that
previously were not done such as Calcium and Magnesiardness, Conductivity, pH, sodium
and TDS (Total Dissolved Solids).

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

a change in the look, smell or taste of the groundwater or any question about the quality of the
groundvater. In most instances, water analyses are free for District residents.

-13-



XI11.2010 Depth to Water from Land Surface

The Depth to Water fronhandsurfacemaps are created from a statistical analysis of current and
historical water level measurements. Thest recenivater measurements that were u$ed

their creationwere measured idanuary, February, and the first two weeks in March of 2010.
Thosewater level measurementspresenthe 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 eitker 2009 or 2010 depth to water maps. The following maps areDghth to Water

2010.

-14-



Map 5. Western Dallam County; Depth to Water 2A0. (Maps are elongated west to east to maximize print size)




Map 6. Eastern DallamCounty; Depth to Water 2010. (Maps are elongated west to east to maximize print size)
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Map 7. Western Hartley County; Depth to Water 2A.0. (Maps are elongated west to east to maximize print size)
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Map 8. Eastern Hartley County; Depth to Water 2A.0. (Maps are elongated west to east to maximize print size)
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Map 9. Sherman County; Depth to Water 2Q0. (Maps are elongated west to east to maximize print size)
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Map 10. Moore County;

Depth to Water 200. (Maps are elongated west to east to maximiz
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Map 11. Hansford County; Depth to Water 2AL0. (Maps are elongated west to east to maximize print size)
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Map 12. Hutchlnson County; Depth to Water 2A.0. (Maps are elongated west to east to maximize print S|ze)
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Ochiltree County; Depthto Water 2010. (Maps are elongated west to east to maximize print size)
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Map 14. Lipscomb County; Depth to Water 2A.0. (Maps are elongated west to east to maximize print size)




XIV. Average Yearly Declines by County

The Average Yearly Declinesnaps are created from a statistical analysis of the current and
historical water level measurements. Thest recentvater measurements that were used were
measured in January, February, and the first two weeks in March of 2013elatest water

level decline measurements are the declines that occurred due to pumping during the 2009
pumping season. The following maps are #tleerage Yearly Declin@009.
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Map 15. Western Dallam County; AverageYearly Decline 2M9. (Maps are elongated west to east to maximize print size)
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Map 16. Eastern Dallam County; Average Yearly Decllne 200. (Maps are elongated west to east to maX|m|ze pnnt size)
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Map 17. Western Hartley County, Average Yearly Decline R09. (Maps are elongated west to east to maximize print S|ze)
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Map 18. Eastern Hartley County; Average Yearly Decline 209. (Maps are elongated west to east to maximize print size
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Map 19. Sherman County; Average Yearly Decline 209. (Maps areelongated west to east to maximize print size)




Map 20. Moore County; Average Yearly Decline 209. (Maps are elongated west to east to maximize print size)

Numerals in Red Represent a Rise in Water Level.
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