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The following set of five EXCEL spreadsheets [by Groundwater Management District

(GMD) region] contain county by county recharge estimates and related information based

predominantly on three major sources of information: the Kansas Geological Survey (KGS)

Bulletins, the 1967 Kansas Water Resources Board (KWRB) Irrigation in Kansas 701 -project

report, and the USGS  1991 potential natural recharge in Kansas report, although additional

sources of information were also used.  In addition, summary recharge estimates for each Kansas

region (approximately corresponding to each GMD) and related statistics are also given.  Based

on the aforementioned three major sources of information, the following recharge estimates for

the entire Ogallala aquifer of western Kansas (approximately comprised of the regions occupied

by GMDs 1, 3, and 4) and their related statistics are given in Table 1 below. The average of those

three mean recharge estimates for the Ogallala aquifer of western Kansas is 0.37 inch/yr.



Table 1.  Western Kansas Ogallala aquifer recharge estimates and related statistics based on
three-agency estimates: Kansas Geological Survey (KGS), Kansas Water Resources
Board (KWRB), and United States Geological Survey (USGS).

NO. County Area Rechargel Recharge2 Recharge3

(mi2) (in/yr) (in/yr) (in/yr)
1 Wallace 910 0.2500 0.1030 0.2576
2 Greeley 788 0.1000 0.1428 0.2641
3 Wichita 717 0.1000 0.2615 0.4603
4 Scott 724 0.5000 0.2331 0.4299
5 Lane 720 0.2500 0.2240 0.2487
6 Hamilton 992 * 0.1000 0.1800
7 Kearny 861 * 0.2400 0.5600
8 Finney 1302 * 0.2300 0.5600
9 Gray 873 * 0.3200 0.9400
10 Ford 1082 0.5000 0.6000 0.9400
11 Stanton 685 0.3000 0.3200 0.3900
12 Grant 571 0.3000 0.3000 0.7300
13 Haskell 580 * 0.3100 0.9800
14 Morton 720 * 0.3100 0.4200
15 Stevens 731 * 0.3100 0.7500
16 Seward 643 0.4000 0.2900 0.9900
17 Meade 979 0.2700 0.2800 0.9600
18 Cheyenne 1027 * 0.2227 0.4236
19 Rawlins 1080 * 0.1823 0.7257
20 Decatur 900 0.5000 0.3646 0.7500
21 Norton 880 0.3700 0.3281 0.8757
22 Sherman 1055 0.1000 0.2399 0.2417
23 Thomas 1070 0.2500 0.3627 0.3820
24 Sheridan 893 0.2500 0.2940 0.7391

25 Graham 891 0.5000 0.1473 0.6839
26 Logan 1073 0.1667 0.0874 0.1380
27 GOve 1070 * 0.1928 0.2033
28 Tre8O 900 0.2100 0.2083 0.2708

Total 24717

Verage 0.2954 0.2573 0.5534
Standard deviation 0.1396 0.1028 0.2803
Area-weighted avg. 0.2936 0.255 0.5412
90% Conf.  interval upper limit 0.3176 0.2704 0.5891

90% Conf.  interval lower limit 0.2732 0.2442 0.5176

1  :  Ogallala aquifer recharge estimates based on  KGS Bulletins ( * indicates counties for which
recharge had not been quantified).

2 :  Ogallala aquifer recharge estimates based on  KWRB "Irrigation in Kansas"  1967 report.

3 :  Ogallala aquifer potential recharge estimates based on USGS-WRIR 87-4230 (Hansen,1991).
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No. County Area F`e/erenceBulletin Aquifer Avg.Precip. Avg.Temp Recharge fromac-fl/yrIln/vrl TotalRechargeale-Iuyr|inlyr| Method Referenco Topography& Avg. Dep'r,toWatoi.Table Vegehtlon& Comments

miz a publ. yr (ln/yrl F: preci|).        I      stream lateral inflow irrig. Soils Land  tJse- ______J_
Equ±.s._a?ds.    _ 240 bKWRRl Equu§ Beds 30

bNon-sand dun e b  roundwater flow bso   hocleous   MA    etal

modeling area (ar_ea 1982 Equus Beds model(_Steady.stgtegrme!fle|fljLw_.__^intwodijnggiv 1982

_ selected |Stopnpq99ll,S model area:
in the etal  ) 42

_
rej]ort as 1  65 infyr

-a-rainetersused.

ndicatBd - Sand dune area tran-_
in cited north of Burrton Ih

_
r®torence) 163cm/     or oakanco of the

6.4in/J_T___ stream beds and
_ specified head.

_

1406 CUSGS c30.37 S6.6 :(|7quctvIL1940(predev) OquyL cjELn/y~rL1.940(prodgv.)..  ,(a..1.9il!/yr)_.-~_1971-79dev.pert 1.86 in/y- CA modular 3-D Cspinazola, J.M„  et al., Cparts of Harvey,  Marion

WRIR Equus Beds preceding 1940 (prede finite-cliff  grouiiaiv^ai;;`-
__in.__in-g65

Mcpherson,Reno andSedntles
854336 1940 (1  91  'n/yr) a 22 irtyr i.52_irtyi _     __ flow model

.(§F,urngl~a_ 30.58 1971-79 dev.  P 1971-79 dev od (Mc Donald andaLr9rm_ (19§1-80) Harbau   h  1984

_ =2|2ELolE£EL
Cafrom fluctuation  of "lliams a Lohman,~wlieTfa5i-~~ ..._.---_."___-_`1Tas
s   eafic    .eldfr5jtidHqL_ chchajuee in storage Cbstrame|,  G.J.,1956

penod Set 1940
to Jan 48)
8.8 in.   durin

period Jan
1948 to Jan 52

i;i;iiia-a_v-ar 3698 - a5.92 in/yr 'arithmotic avg. a  KGS  Bulletins 'all averages are caloulatedconsideringonlthecounties

(Std   dev   015)
e3.41  in/yr 'arithmetic avg. ®KWRB' 67

included ln the GMD.

FTe?..a.54)....'159lnfyr
_

tarith metic avg 'uSGS' 91 'rocharge for E   uus  Beds

std. dev. 0.6BL
OO.iiasiFTfyT~~ 'anthmetic avg. gs   inazola  etal   1985

tsrty .0_.1?)"  ,  .

Equus Beds Aquifor (GMD2 Region)



SOUTHWESTERN KANSAS (GMD 3 Region)

No. CoLmty Area ReferenBul'etln Aqui'®' AVI.Preelp- Avg.Tamp Recharge lromfic-fuvr(twrl TotalRechaqe Method Refererree Topographya Avg. DepthtoWaterTab Vegefatha Comments

mix a oubl. vr lill/V,l F DreelD. stmam lateral inflow irria. ac-ft/vr (in/vr) Soils Land use

1

^Hamilton
992 KGS a 49 17.67 53.9 High in sandtiille area

~frowoccurs§outhea5i;fir.ds~
FTe:fi+iel€rt~J-€i`dy-~`~~ =iirfufa`_.__

1943 due t.a p_9rou8 8oil inlic.w occurs h6ih Pro`^lers <10  ft-25  ft- andL+i¥ELce_otha~ap_, fr.ealorado andT fr6m     . upllandsi dune sand
`^thout siirface draina  e G!e_eley- 1''& ¥£-ftTffi`fT--
Relatwgiv low in ad      o`ls        flod- rest>50 200 ft

_ apELndLj!r£?j!fi~ £laJmL_
Impermeable soil ri;man    to hummoc

sandy sells on u   lands.

~.~Aruk..JELeJL± 1awater balance 1aMCLau   hlinLLG"

19apatoooacfvyr     . ~inflow=Oulow _    ~  --i`ii¥
(ne9Icctlng be
conributon ofgL.b;_ur'|-y___fi 5 '6iv' _

I_I.a..9Oin/ytlr~ ITsgrDffltT~~ ng__-__--._
1  69  irtyr (  1975-79) •2i irtyrti 975-79t ele ment GW flo`^/ model 1983

't'in Ark   River vane   ln Hamilton

ke2-EJL___`„ a Keamy Co. A=110uooo  acres

1o54o0 acit ty 1CKWRB. 67

qurm
a'Iuytwm

c298o 1cso -water bud  et tcusGS' 91

g=Q6JgivL__
moll Plaims

c9, 1 0

(Ogalla'a) (018  ln/yT)

2 861 KGS a 49 1585 53.9 Hi   h  in sandhiife a 2a|9000        fM   424111/
I    fl                             I            rth  fr

`adif'                 '     di     h za.£bML         hl'      TG
I                           i                    lie lllrvi

'943 due to porous soil over the alluvlal area of Wlchma  and in west from at different    olnts 1943 lands. 10 ft-25  ftaJ-I_3oi-,55j6-a ac i;6ri'riTain-and-to  - Hamlton a'ong the steam nearl[level, loamy  a dune sand
whut Surface drahage Garden Cfty along #rdy;off5;ffioa_~~" Zg`fi:€rft_`^
Rela6ve    low AIkansa8 F`iver plains; st>50-200 ft
~vnn4e±aL9±eLseL_ rountohummockv
impermeable sop

-sandy;oTs-oTuland8'

2utbutLV_ajLeyLjLrea twatcr balanca -
1000or>1iooaigiv~~ ffiflow=oiitflow

ne 'ectin    the
contribution of
Sir-6sffiuffict7i6wig'~-~'
irb 'oTwi_     .  I_ 2Co o6.n/           970 *_.       -.`:    I._+:=L=+    `'`__ 2CuSGS 2D  fiTlite i65irE;,TrA~~etTa~~ c.    A,kR.               ii       inH         .It

1.§9  in/y.I (  1_9.Z§.-J_9). . . ___ _ .. --                  .          "        I 1903 &K             C     A-110000(pJ2e-I----.--
2d2.08irtyT.ti97.4ioLforsandhillsandAJ.k. 2d-i~.|6ingiv.(1i~forsandhitsandArk. fib§6s-36rfu   I Dunlap   LE    etal Model area of uppei aquiter

QrescgRE5L 1985 (Ark.Rly~e!~¥eu?yt~S~aELd_dti.p`e€``,.`^
River vaney  . River vane area)=603mi2 a tor tower aquiter
05Irv     forHi   hplains 019i         forHi   h plains (main Hl   h Plains aqulter)=

2®|0800 2®KWRB. 67 1,227  mi2 in K9ezpy a.ng\`Finne.y. __

i6£Ji'n_/-yrr_.`____ ed.JHe-6-,.
a"umum 1750 8ofl-water bud   et 2'uSGS. 91

o.o4in/JrL_ _- _
Hl   h  Plaln8

2Z5;6b~   ~               __

(Qganala) (O:5§.rty[).    .                .



SOUTHWESTERN KANSAS (GMD 3 Region)
No. County Arcs RoferencBulletin Aquife' Avg.Prceip. Avg.T®ml, Rechango lromac-fwrIht/vTl TotalF!eeharge Method R®forenc® Topograpliya Avg. DepthtoWaterTabl Vegefat[ona Comnen

mlz a I,ubl. vr 'intw) F I,mall,. stream lateral Inflow irria. acit/yr (Wvrl Soils Land use

Finne3 1302 KGS a 55 20.22 54.7 1 A  ln,   r JA wi..       `-".i     .   .       L
Rolling to  genfty sloping

3aEed

1944 ('94Q-,52j.--+.    I   _..pg.riodL2/above-I M.  In  ob§   weds I-S=6.2and~   -
loarnjx and stky so)is

norma 'pqp aaiffift on the uplands;
I 45000 ac-        W.98

over the area cor6ldered cepj2iFle[!~9fu~_..andQ=TIL s3PftyL§oLu§~~qEL_,_A_.`~_infldII -
from the west a north of
S    ttc     Butth 15%    fhi '.    -                 -              I

disscjh|!er99J£9nEs.s9L_~ eBPpe~g_..__ irr. efficienELand

yyi9i*7LapRE          ,. 10% 'for ditches mat;eTffi;nt-a~`--`-'
(a!eef§e28§|iaanprTTrf.,:,A,A:, Q`    2       !nts    f- - canal.3a=o____ EL~__

2...7.rmti.9!QJ54),...cO±predev. equation
i.cnded C" I

perigd{1i2fty=``d``!`b`
I

**tw.r- th`'

£t:  aeLr.1   \`  oied`*   `\\*<\t^€»`&-
3ni 6oo0 acw KWRB' 67

_

inexLxpg`8L±fvLx±[±
(023 in/  r)_ 3`F|ow difference 3'KGS  a 55 3!channei width

_
_ _

Hartand & Garden.Cfty,

ife±ir-lan-a-jo* 3LaneiELi944(aL#for giv~m_ale.a.g[.§17£9;aLgL!erttewpetl9d.O.f....^^ channel area wh
art of Ark   River valle

.._'...,

(Oct l922-Se    1942) near Hartland ( anunum- seEJgftE__.u_~~ If£`¥xp~ft_"Ldfen£±±!g_
thickness 33.)

_ =affp~XJJ299±nearHartland 3kMCLaugbELGx
|"94i

_ Alwlum c-ftw 3'coi|-water bud   et 3'USGS' 91

and _ .(9.000es Wr)
"  h Plalrrs 3'304o .?9-.ffty_ 3mi7ooao-tryfromAJk 3mM             WR       t    I

.®anala ce-_i RJYer 1970

3°37646ac-W\  84l      r- a® Water balance ol twha  more fro     I-I
unlLi±O[flsjielisL^`area(537608c)between s-tre-a-in_   - 2001

SyTacuse & Garden Cfty

_ 5574s 8c-BAa`L\j94!j£Ocr~
(1991-99) tor the vane    area

(64000 ac) bet`veen Garden
£try_!n®  Pq±oe Cat,_  ..... _   ...

sO2.o8[
rtyy, (1 974-80)

sO^  ,^e 53us6sinodelGLescotti9in x`

for sap Act. for sandhills and Ark. '985 Valley=6o3mi2  &

River va"ey . River vall .=1227  mi   in K
a.5lrtywfof,tliflh.Pfa!ne 019lrty Tor Hich plains counties

_
0.61 yr in the

gr ^`a;-.`r-._. _ 3Ppnii   R C   1968 st  dy            I
vegela une sand area ln the
area b hither ln the near Gamden C
barren sand dune ng.6E6:r4-- ffi__tffi-._ 5±~5;;`hi,^6=O~Lis,-Li:`;`{`;I

area 612.ri " _ _ sercorsand DaT     s 2002 hi   h ralnfan)

(/or rrig3ts4± Law

4 Grl 873 KGS a 55 21.43 Arkansas River is    alnin
4-a,4e06;;--in  -

nearly.Ievelto.genfty       ,~s~i_eptry`gLsjlys9^iin_
1944 g±itscoursein 4twRB.67

th fojr=_    __
undulatn    Sand   soils

Hi   h plains tapzQ9Jtgiv 4bsdi.waterbuLedet 4busGS. 91 on uplandfi
(Oaa.n.a|a) (a 94 fry) nT:~aTSl¥elio-affi7T~

floodDlains.



SOUTHWESTERN KANSAS (GMD 3 Region)

No. County Area Re'ereBu'letln Aquifo, A,g.Precip. Avg.Temp Recharge fromac-tw(intw' TotalReel)arge MetlIod Reference TopograchyA Avg. DepthtoWaterTal]l Vegetationa Comments

mlz a oubl. v, lln/yrl F Drecio. sham tateral inflow mu, ac.fyvr (in/yrl Soils Land use-
Ford R55-5~45

__26,5
54.3 ;i;~afir;#in~a-ttJ?5~~~"5 9man a8 Ark. F`iver was 11

1942 ea   o          .         y, effluert (9alning) most of |n~the_y!9rtyot in     8iftysojls  on

a.qe_tLgJgELPJ2rmeLgtlJfty~ .q!flmjisJmiia|andso dig.aAoinditches ndsJ
high evaporation and were other sman rivers. and fieldg ffi`ti_    d        .I
high ET uphnds,- Q3fafloLa4gg!aJL~~~_ EL6Jg!yL= sewater budj)et 5-b-ky_. ahive, ,oar a . sowate, budget for t98o  conditlone

for quanta6ve estimate (J9" 1983
'is •       `==`        '`    --,.:i     `    -                 --

but considered to be d'l 0     "I            1'        'th   A,         '- - low. i'7oo KWRB. 67

(0.6 in'yTL_

_ AIllrvinm - 370 5d soiLwater budget 5dusGS. 91 -
o.oeein/yT)

_
"gh P'aims 54400- ref'ar9 10L-i__

6 Sfanton 685 KCS 8168 15.03 ap..3 lrtyT, eq,waient Odd,.fference  in  flow nearty level to gentry <25 ft-250 ft
1964

::v¥jo~ao*|?iiffmT
a` 2  diff.  Iacatioms 1964 S ELnJLsetyandloam¥
under    ound sO lnd

_

between Johrrson

~a!Ld`t!.teiiLs)___
_

6b< a 5 ln' Pare   ua   .    fr      a 6b         iv                   I         ire cO

diie to lm   ermeable reekLnd~p_Ori±ly~§3,nL!~,~ 1935
sod. tryoyoafterrain.s. But_        __ ir`dertoui`hdf=S:FfaTh----

actuel    uanfty not knovm southeastern Colorado 6C| 1 TOO 6CKWRB'  67

10.-)
High  Plalns

fflt4666 ~ 6d soiLwater bud   et caus6§;-91  ~
unaJm -- &3Jijtry.[L____-Ill--

571 KGS 8168 1724 546 `a03in/                 .     I      t -I--I.       I    ,.
nearty level to oenfty

19€4

%€e3;a=::g¥iaFT
19ed sininrfu~ loam 1 a  fl-50  ft

under  round andsand   soiison rest <50 ft to

eT\d_uitssigiv  -`   -
u fand6 and flood- >200 ft

pla,ms- 7bGain Some water from 7b.infiow occurs from Stanfon 7®MCLau   hl'      TG

a        C       kLakinD C         he      st&K 1946

_ faLs~3Eg.trITyQL_ Co.on the north.
\whereas Cimanrori River 7ffi66~~¥__ 7iz\vi;R`iTFT'^~--
is losing h some regions

rfo£Tinin~------

and gajrm    insome
. 7a223oo ja~~.ff-~rfu~i,~~d~r`~~~raLJg65:6T-

(0   anala) (a 73 Wyr) I
8 Haskell 580 KGS a 61 18.02 54.6 - °.Gain sonie `h/atcr from odinflow occ`.rs from  Grant ou MCLaughlin   T.G.,

nearly level to gently 70 ft-250 fl
1946 _B.f:3,r,.C_rfeL±EL,~Co. on the west a Finnev 1946 slot?ulinj]j5jmndloLgEL

& Sand Arro  o Co.on the north. . I.           I     d_                _`_
whereas Cimarron River 8bg600 8bKWRB. 67

is lcom8 in somLg`[ged9EL -HL -
and gaining in others.

Hi   h P'aima 30200 fe Soil.water bud   ct ecusGS' 91

ff2geELaL &98 irtyEL_ _

9 Morton 720 col 2000 gtwRB' 67 nearly level to    ently`6ji.i  + a+-.__.
slopin    sirtyso»s on

uenelangi_
Hi   h Plairrs

usT63T66-~~~~'-~~ cOsoFT         I   rbild   et 56u^56S.'`6T~~~~~.~~ ;i;ievm:iiJi;a~jidi;a'`"^
(0  a"ala) (0 42 fry,) loo in   andsandysoits

9Co.co.i).01 9Cheat dissipation onuLEla~n_ds8ndflood-- 7*atwTFffaT-~ sensorsand Dar     's 2002 Pa in8

land law

Steyens 731 8 1ca6aln some `^rater from --          .         '.                   .`           '      . 1la MCLaughlln, T.G.j{qin~Rg~67-~~-uese
11 alllwll'm  <10  ft

1-§i6 Bear CreekLLakin Draw 6o.-6na+-ewia~---- oam   and sandy 8olis to 20 ft
a Sand dro  a cO120oo On apland8 and flood- rest ao ft-150 ft

(0 ®1  lrtyr) Pa 'ns'- ne ajty_I.ejLe|&g§r_I_fry.   ~~ .  A_Hl._hi;raif'
s'oPing  8lfty Boils on

0   allale 9200 1tE 6oitwater 13ud   et 1ceusGS. 91 u lands

10i5Jp/rye___._.___



SOUTHWESTERN KANSAS (GMD 3 Region)

No. C-ty Area Roforen Aquifer A:Nql- Avg.T Recharge from Tatol Method Raference Topography Avg. IlepthWteTb' Vegetationa Comments

mf
BulletinaI,ubl.vr Prec'p.(tor) empF

DreciD. stream lateral inflow irria.

Rechargeacgivvr(julvrl aSoils to     a    I   a
Land use_ _

1' Soward 643 KGS a 69 19.01
1ro ` in,yr ''D8ome from Cimanon Ri`/er "bfrom Stevene Co  on the "achange in water 1 la bi3yme  A  MCLeuchlin, endv slopin    loamy

1948 n noroTwestem part ol west and Haskell Co  on the level at a 22.(1941-
.  .  _  1i46

a sandy soils on anuviumtheJ- northbutg!a+rsmot ELSx='5% }plands & floodE)laimsL rest 50 ft->200 ft_ ffiT i;eEfr~'TeTffi`iFi]e~        vy
bloooo "bKWR6'67~ slo   h    sftysoiis on

(OJ!9  irmrty ut.fends.         _~~„ ~  ~^~ __
ilc34]O-6------~----

Hi   h Plains llc son.water budoel '\c-u:GT-    `
fflallalaJ .(0.99 in/v') __

•' KGS a 45 18 43                  56 ll  fr         th s.in.a]|I .du.e !o steeF! ,slopeofstreams 'JO           a         fv 1Ja              .             ch "lF        JC    1942
Bearty level to  moderatelxsloinslfty8ollson <10 I(-  >  150  ft ha        'nt    th       rt     I               ''

1942 17ln   av that fatls on the area chanow water 10273ZJpdrL to the dscha"e mcludJEg~ytt!e.,",a~Ldjgakaqe  _ ,~
;*5wi due to lmpewlous i/iFTis_uitr._ (e~".tot..5_%.;i-6apT.ul fr~6ffi~ffi-urei~^ u   lands throuoh th eConfining beas  ffea

so" hih ir'voivedas85s     ml(rechar  e
'2b|4800 12bKWRB' 67 are a o' arteslan water includes

FlnneHashen  Gra   Sewardand
Meade cOuntles)

AIlwium
12C4430 t2c soil_water burfuct 12CuSGS`  9t _
(ii oe wyr)

Hi   h  Plains
c50300

(Ogatla'a) (9-_
a2D flnfte  cliff USGS t`

EL2,+_iniJi[jEjqu.L_~ao25tryindune modelQrescottlJEL 1985 - _- _

d
boJ24i        T bo.08 WXE~ bo.07Jrtyr bo.39 in/H bsimulatedste.a~dy-       ~ __ rfe~wiffiudeT

(   re-1950)

- cO.cO ftyr i-_-_ Co`itflow hi   lierthan  inho`^/ Co.63 iwlyr C3D MODFLOW ewatts,  K.R;iJ9Q9_ cac eno model area  for the+ `str' _ . ..;.-.. H' PlatnS81' fer. 2695680    a

_ `'`   `aa`dido5]-.'in_`__ di2iffiltiafi-uTg6s-\ afi€hristenson Ve model area

(a..5 dy  r ln Me8de
I 14,20 0          lc'd                  '

Seward and eastern Okh_`'_'_._`in_Ofalom_
Ste  ens but OJ!3 in/ on.S
n Morton and westen Me8 de h Kansas)
Stevensl -_
e.a_.£ .irtyr o.ver totel area;1750008c-ft\1.Sin/yT eperiod

(1922-1930)
•' OO/a-ol' pep. try.  . -       .   ..in.landandt%of °Cuterfeg, E.D., e! al.,,.

- `ffiiFifaranoTo66= ~o7's_.
em ln nonin  fond

co.o8unigRE#~
0,1jiidyELinnorrirr. 42o000ac-fry    .

`aim.#1ffeezrs>;<!&
2o% of ap  bedLEL

area of 2824000ac °inflow from north A west i;iab-66io~;;_iv- °Dar    .Slow

in 1975 based on 15 in. a 04 116i- p92:enmreHin9_ E±traij2!fflgH|53ooac-®te -1975

season oJ'4.n/    '      FT.__.`_'

165000 ac-ftw - KS. Govemor6 Task -_
F'97

- to9EIJrtyI_L__ ±ajLejLo~n+ceELus_._ ocomo|?M.cjEL~~,
7asw.   . rechar  e estimates '982

18lv fr                     din  t
ln  irr. land REh3„    elm-

dfff       in      b       I
•        eat        KS   1977

LListrire+a_v£L'_
JO.70 irtyr_\~_ur_ athmetlc`ergL_„ Uses  91 alrthem 9vera`ELe+orvog.?,|I.aJ9_._iarag; ~o   6

to 3o ln/ arth      ticav KWRB  67 an avera es are ca culated

- (std. dev, 9.JJL~~^ consinc' ideri a onH  e coun  e8
I 1    rith        tl I KGS  Buneths ude GMD

tdd       000)

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

KWR867: Irrigation in Kansas. Kansas Wate/ Resouroee Board,1967. Report no.16e.
USGS' 91 :  Han8en, C.V.,1991.  Estimates of fresh`^/ater 8toraoe and potentlal natural recharge for princbal aquifer8 in Kansas. U.S. Ceolog.ical Survey. Water-Resources Investigations Report 874230.
KGS a:  Karrsas Geologlcal Survey Buneth
Std. dev. : Standard devintton



NORTHWEST RANSAS (GMD 4 Region)
No. County Area RoferenceBulletin Aqulfer Avg.Precip. Avg.Temp Recharge fromac-ft/yrin/yrl TotalRecharge Method Reference Soils TOpog Avg.  DepthtoWaterTable Vegetation& Comments

mi2 a publ. yr (in/yr) F precip. stream lateral inflow irriq. ac-rvyr (in/yr) Land use-
1 9,bey~e~n_n~e~~ 1027 KGS 8100 - 18 52 '1122oo 1.  KWRB' 67

si'tL¥Soi'S flat to rolling 90-175 ft along croBland " Data on  permeability

1953
-ffzziffiFT--~

egIJ9ar uBELplains
^sTuli`;ifi-6To`fae\F'--

and pa§(ure and transmissibilit¥
and si'ty 35-9QJLflo|g_rsouthwestern `Lh-u-6fi`^6r^`\ are not adequate toA;fflr_

pemit estimating- rastllLaLEL~__ 232oo 'bpezTn;7r)"^ 1b23200roTae"W_ soil-water 1b uSGS' 91
border. and  is either subsurface

budge( pasture @liiv~`rnl6r6F`6`jrrr6ia'~+~``- the country."

iB§_§~Ei.9.?.):.:T.:_.i:::i

2 Rawlins 1080 KGS  8117 18.5 52,3 2a|o500 2a KWRB' 67
silly soils gentl    rolling <10 ft at valle   s cropland

1956 io ,8 ,n,yr) to >200 ft at and    asture
upland areas

9ge'llale     -.       ,   _--
2b4|800

soil-water 2b uSGS' 91
a   riculture

(PJ3irrJtryr) bud  et

3 Decatur 900 KGS 8196 9geflaJg_F~r=n_ 18.42 53.2 less than 3al75oo 3a  KWRB' 67 sgrr- gently rolling_ about 10-40 ft copland
1969 €~¥ELjmeJsi._ 1'2 inch rfe6Tnj/jH---` a_lanir 7Fgffiv5TuffaTEaFr- and i2asture

200 ft 3b5ooo acw  r at 3b based on  Sat. valkys to >100 ft- 3Yg,S_a_'±@£_d_._. vy6ie- thickness of in most places
thickness 45 fl P9¥r\q9,ry_T_(0,19jEL water bearing

_
rz5o~ftaf'fr€ri-'.

_s- in high  parts
AULumlJ- _

-watertable _

¥j9ftygL_ gradient, and Ogallala  Fin._ from 300 -1450 avg.  K Of avg-  tk-  200 ft

gBELg£E9mg 40.1 ft/rty avg.saturated- on location. rhTcffiTe-;5T4Tg-ti~
Oaa'lala 3c36ooo

soil-water 3c usGS' 91 u9-6-- givct¥tl_ negLeL~_~_
I.L'l 880 KGS a 81 20.81 52.8 fapp-rox. - `. Frye,  J.C.,1942 Plains borderinieno„h + cropland

1949 1/4-1/2 ln soils upto  175 ft in and pasture
40154oo 4. kivvgiv         ._

Great Plains uplands

(o 55 inivrr  -  - h  sio   ra   hic <10  ft in alluvium a   rioulture

province
Alluvium 4C218otoin5inrtyr!

soll-water 4c usGS' 91

bud , 6t_. .
08alla'a co4|100

(0 86  in/yr)

5 Shaman 1055 KGS 8  105 18 51.9 - o.1  ol an  incr, 5. 5. F    e.  j.C.,1942 most'L ELb-section- +i-T!JIB-S_y`generally>100ft cro|3Iand
1953

-uiFTe-rlain~
and F!asture

5JE=8H consists of <ilfiiFi;-tieifr~..
O„ertJIJar neady flat to valleJ¥S farmland &

Lower than 5;ife__ gr=;ffiite__
9eeELala j]enjELromng avg slope is pasture

ii`Tat7FFT 21480ac.Cdyr E6fi__ Fin. -Iains ig f-viffi`i A  `._`__ ~`_
ateralinflow~ from west and =lfirithi___' so soilsS6\|'thwi;st_ data." and loamy

3givgivH and-
sbl35oo Sb KWRB' 67

soils _
gi2trym__

0  allala 9136oo
soil-water Sc uSGS' 91

(0.24 in/yr) Qrd99L_
6 Thomas 1070 KGS 859 17.95 51.8

6.1/4 inch ceF    e  jc    1942 'lt
flatto    entl >2cofttoonl    a cropland

1945 soils rollino few feet along and pasture
6,2o7oo Cb KWRB' 67 valleys
0 36 in'  r < 100 ft in farmland

eas|jfty p`art .
Ogallala 6c2|800(0.49,n,¥r)   . soil-water 6c uSGS' 91

budget

Northwest Kansas (GMD 4  Region)



NORTHWEST KANSAS (GMD 4 Region)
No. County Area ReferenceBulletin Aquifer Avg.Precip. Avg.Temp Recharge fromac-ft/yrin/yr) TotalRecharge Method Reference Soils TOpog Avg. DepthtoWaterTable Vegetationa Comments

m'2 a pL,bl. yr (jn/yr) F precip. stream lateral inflow lrrig. ac-ft/yr (in/yr) Land uge

• .   .  I .7 Sheridan 893 KGS  8116 1935 53.6 - 7a Author's estimate re_`~_--__w_
.- "`1

1956
-

and si'ty gerty rolling and    asture
_ and loam

solls a   rioulturo
14000 ,. KWRB' 67

(0 29 In'  r)

356oo 7c soil-water 7c us6S' 91

A"uv'um 390c (0 7§  in/  r) budget
(0-01  ln/yr)

Ogallala 35200   a
(0 74 'n'yr)

8 Graham 891 KGS  8110 20.55 53.9 8b7ooo Bb KWRB. 67 siltr- High  Plains few feet to 140 ft S[o~P^19`nL4.andpasture
1955 .(.OJqul_yT)   _     _ aFgri,ty_uu.andloamLL sedjono/~`8JaJ±aJi,L~<1/2inch

Authors' estimate a. prescott, G.C„  1955 Great Plains 6. avg.  ET from free_ _ aFT   ~` physiogreehic agriculture ivai6r 'sLYffa5€  in~' -~'+`.-``  `

province abot'i a6?; ' growing Season  is  11.5- Alluvium 8c271o
soil-water FJ§15gT9+__`_.`~_

of land is inches per month,
9.qug~/xl_ P~w€g-__^_ pmes!y~r£,., & 75% of pop. occursQlaJEL_ 32500 in the growing season,- .QL6LiJ+ul, so recharge is low

- {r(3.§5'j.i~e?b5~i[=^=_--~

9 Logan 1073 KGS  8129 18.97 53.3 fa approx
1 0 a/o a ' 0. based on oa.gb,gc Johnson,  C.R..

si'ty soils High  Plains >40 ft from surfa croplandandasture 90 on the northern

1958 9b   1/6  inch < 25ac>ft/yr applied groundwater 1958 and  silly section in uplands upland of the count
(0 85% Of the in southern contour and loam &     la`lns Based on Dare  's Law at
total pep.) 9p.I.a-r!9,_ map and sO'ls border secn. a   riculture a see  across N-S

neg,,,gib,a  .I _ saturated ln  east direction near eas`em
in northern thickness border of the county
ueJ9.nd  . ,~ _._

9cestinated 3ooo in gc From  Darey'S

northern u  land Law at N-S
calculated section  Fi-ear^-   -   -

value 2600 from eastern county
recipitation boundary

9d5ooo 9d KWRB' 67

(a 09 in/yr)
Alluvium

froi88° peg78o soil-water a.  USGS. 91 20ft from surface
(0.03 ln/xr) (017 in/yr) bl'dget in alluvium aquifer

Ogallala
9079oo 9o avg   sat   thickness

(0.14 ln/yr) 30'
K]vo= 58. 82 ft/day

10 Gave 1070 KGS  8145 20.89 53.2 - 'call000 10a KWRB' 67 silty  soils High Plains 50 ft-150 ft cropland
1960 !b`ifrjiFT~~`^y~ EF6ifiir_ =aTo_n___A_ and pasture

and foamy
sojls a   riculture

Alluvium
T66.17oo

soil-water iff'b~§6ST9T-~    ' 684000 ac

(#,0##- budget
0  allala

(929Jdyr

11 T 900 KGS 8174 21.4
1 'aat least - A   th       '       t'       I

".  Hodson.  W.G.. s`l      a   d High  Plaln§ AIIuvium :  few cropland
1965 1 COOO aowyr 1965 Oam¥ section foel to 20 feet and pasture

0 21  ln/  r „blo ooo llb KWRB' 67

(0 21  ln/yr) Ogallala.  <10 ft to agn.culture
1 00 ft

Alluvium
'1c435o

sO.LI-water
•1c  uSGS' 91

(a.1  ln/yr) budget
Oga'lala

'1cl 3ooo

(a.27 ln'yr)

Northwest Kansas  (GMD 4  Region)



NORTHWEST KANSAS (GMD 4 Region)

NO. County Areami' F`eleronce Aqulfor Avo. Avg. Recharge from Total Method Reference Soils TOpog Avg' Deptll Vegetation Comments
Bulletinapubl.yr Procip.'in/yr) TempF ac-rvvr in'y,I Rechargeac-ftyr(in/yr) to Water Table &Land use

procip. 9'ream lateral innow lrrig.-
Summa 8050 USGS Alluvium 016-21 - °Jenkins a P8bst

flat to gent,y
AIluvlum js a§ cro  land F`.

OFR 4-75 has yield of 51-78 o.25  irtryr most 1975 oessal much as 105 ft and pas(ure months of growing
1975 as miich as or about streams ro''in thick but =< 65 fl season

1500 gavm!n 100 0cO in western is saturated (area is different in Open-
qs\-ayyr part lose file Fieport from the total

Ogallala  Fin. water by Ogallala Fin has area , as it reflap only
has ¥iold of infihatlon. saturated t k- the area in which the
500-1200 Runoff is ness rangin stildy was carried out )_ _
gavmin Only  1-2% trom o-270 ft

9unsp.
Dakota Fin Dakota Fin. lies
has yield of a 600-2600 f'
few gavmin below ground

surface an S

District avo 1 9059 to 4e lnfyr 1 arithmetic avg. •  USGS` 91 thickness ra es ior Ogallala
(Std   dev  0 25 from 200-300 ft
bo 23 ln/y, 1 arithmetic avg. b KWRB' 67 'all averages are calculatl

Std  dev  a 09)
' arithmetic av

considering only the coun
cO 29 ln/yr c KGs  Bulletins included in the GMD.

(§Ld.:.9Lgv..0_.1.?)

Northwest Kansas (GMD 4 Region)



GREAT BEND PRAIRIE (GMD 5 Region)

No. Col'nty Area ReferemaBulkitin Aquifer Avg.Preeip. Avg.Teml, Recliarg® fromac,fvvr(ill/vrl TotalRecharge Method R®ferenc® Topogmphya Ayg. DepthtoWaterTable Vegefaliona Comments

miz a oubl. vr 'irwh) F D,eeil,. stream laterallnflow        I       irriti. acwvT (in/vrl Soils Land  Lise

1 Barton 892 KGS a 88 24t8 - - - - ne eve' ir ->36ir i-`-.„
1950 1a8310° 1twRB` 67                             ge

slo   ln(1izgivJL oils on
;i;de

Gap agqufer rb33800
soilJwater budact 'busGS' 91

(a.71  i          ) neaRAevel si

roundwatcr
g# on flood-

c227oo 1eNuzman   C   1990
I tu                 `cld           rts    '

ieilife) -I modeling NeesLRush and Barton Co.
forwallnutirrreT
val!eyam.uvi.ti.in

1d60000 1dFader a Morton   t972

quln'dr from KWRB' 67

nea.¢y !9yel t9.   `8en¥sioj2iri 20fl
2 Rbe 721 KGS a 85 25.86 56 - - - _ - farmland

1950 (1898-t942 F48oo     _ "2;ffiFBT€7
slfty 8oiis on

1  93 in/   , uO ands
_

6ap aqulfer iJ43ooo soil-water asuse5T6T~ nearly level loam

(1 L1 1 .!n/y.r),  . bud- 6t _ a sandy soils on
floodj2Iains

Z6-7_5ii)6____- modification 26F±oiiFTW
(1.95inJy,)    .- from  KWRB. 67

3 Pawllee 755 KGS a 80 2348 - malrty in upfan from west - nee level to dune sand: airwh  _
1949 and soutwest 3a526oo 3aKWRB' 67                                  ge ELg9EL <10  ft-50 fl

eJ,in6iri,dr (ii5iffi___ .___ A_-u.____ giv
a loamy afirfuiffii6ir56ff

SO on u  lands terrace de  ogit8.eg- 3b'8Boo
soil-water cOusGS' 91                                    Ne

rty level sifty QO ftJ;0 fl_ _ inrivi i 6`-a``.__` I y a sandy Ogallala.
sol' s  Ori  flo-6d. ao ft+ 1 oo ft_ 3cto.6+EL 3Cam8ss balance 3c±a±usL±lai

rrs

iraieaof32`5~mF' (equilibrium  of 1981

- hfioiJala_
rty pqgpth_i
*, 3a;soil.moisture irsoohocleouIN+  A       +

bud  e' 1981_
Th ...' 3cos      h     I               MA

above 1981

4 Stafford 794 KGS a 88 24.58 - - plate  1  chous - und ulating to <20 ftJ0 fl farm land

'950 that tlte GW flows 4a|875°° twRB. 67 genfty slopinq
into the county J4.4J3JctkEL_ candy|oamy&_
from Pamee and 4Bus6Sr6T'--h-i-, fry;ofiga__

GOP a   uffer
4b8o400 Edwards Co. up'and§-L_ bud  e'

4clgoooo
modification

4CFader a Morton   1972

ffi9 indyr) .in-



GREAT BEND PRAIRIE (GIVID 5 Region)

No. Courty Area ReferenceBulletin Aqui,e, Avg.Precil, Avg.Tom Reehange from TotalRha Method Reference Topography Avg. tlepdl Vegetation Comments

miz a But,1. vr fin/vrl
PF

orceiD. I         stream I          laterallnflow/         I       irria.
ec    rgeaclrvvrlln/vn aSoils to Water Tat)le aland U§o- - -

KGS B 79-+b
-

I-- 5a 5a

t>xp~compar.e9tohatfrompco. 02`2fyp- Iluchotion .ndsii-
.               .          .             `               .. •' •       -.,        .        -           .               .- siopi.nalgl" lpeques+wcpr`icT,plni.]nd .   .  ++

56wiijrfenKGS a 64 2783 54,3 562ooAa o' pep. 56,5a          ..

1946 '   11  IA, recordsand      . eEq-O±l±_' countles
in the Arkansas FTeidestlmates

5c56ii-a;.-rvmi ira  -EquusBedsfromdu
iv   .ri6J_
§.ee iltl :EffEgivL~ 5C5oo.1 1  4=5700 ac-fry

e saFT 'L„
northeast of HutchfroOn ul

.i

Jt-Y! - v|±H_Vto_hJERIl._\__~,inflow=5oogc-ty."Vyr.11~4,-I'lfl

=bori 2-66OO-;c-fgiv --
-- .=9.75 lil     from 5d27 5twRB. 67

boundary for the study
Arkansas Vane (4 1  iq/  r) areifapffirei;r~~qu~~~1'8164rt5
U/S into the

Anuvium  + - 143000 Hutchlrcon coil"ater 5euscs' gt

- - E"us.Beds '2.12. in/yr) (§.t¥dy .erea a.f.   ,. .       . brdgct
a GBP a9uffer, 1 00  ml2)

fiiliLim ?3prfertyt¢M -aJ~.,MLJJit~e!=L_,~_1985
5're-

roundwate   fl d      to       n'    ^ffi__..
model bf90

sO2 00 modification
S6Fade|&M   rt        1972

- 4.a ) from  KWRB' 67

6 Edwards 619 KGS a 80 22.44 6a 0 OUKWRB.  67 und_ulatinq.to.genrtyLstgptha_sandyaloamy dnd.
'fu

- 1949 &, in__`._ <10 fl50 ft
Effidr-56ir

Gap 8quifer 33100 Sail.vale, ftysasl 91 ife                I       d I d           its.

_(1JE±HL.__ BUJ99eL_ Q0 fH50 ft6aai,ie - _
6C5o000 modification eeFd      &Mrt        1972 <20 ft-> loo fl
(1.51 I.nivn from KWRa. 6j

7 Kiowa 720 KGS a 65 22.15 56 ®in  aandhills streams are water enters chgn89in . __   .sJ9E99_ 'aLatto   BF     1948
gentle to modera Dune Sand: a   ri     frore_ 1948 2.2% 9!PJ2P- mfluent but the Meade and sloj2Ss a nearty to ft-70 fl farmlng a

a.68 in/yT amount Of re 0   anala   Fins  Of Eorggiv-20% fr;t`ffrfi==rwth~
-Kffi~~~iHRr~-.` -aa:ariaii'_

is       tkn this area from -.' > 1 00 ft

Ford a Clark sifty- Mea de and Qgalla a
counties. Qoffi

Oa»ala3 20 ft

iBaj!jif,seL~ t56is66-_~_-~in Meade and fiirfu7RETFT~
0111      F            is Z6i

_ obtained from5Taroi±on
AIuvfum 7c5oo7o

sou-water 7¢USGS.  91

and ft2LdyHL buJfaet
Gap aquiler

ta5oo-Tooo Darty8 law 'dF   d      &Stullk        1978

(a.0130.026 W    )
9.i666To~ modrfution ifFriFFTrtoTiffi~^~
-i 3 rv

from KWRB' 67

8 Pratt 729 KGS 8205 24.04 av    monthly    Ua5_1 %of -
fro.S6in;ie-I  -

5-10% o' ca Layton a Beny,  1973
nearly level to al •<10.12. 'cultu

1973 c2 in Jut.           1.2-2 .4 inly 6aDTarcvrfeT-   -
enfty slopinq <

_ .3-4-_g}q! =6J_nJ/JL ml,  ble - 'oaJny
.    .        -           high€r rechang bounda 6oilsonuffiand~s~ d sand:

if for e sand
6aab6ri i3-oo `ac-  --

< ft-50  ft but in

a,ea. measurement sO eastemLfar(
5itfiaffiFT f'eo ft

leaks u  ward from corrfuents- Permlanrock-8jL_ in sbeamflow L land and Crete
EainrITu~ntisnot F 4O-fi:;lie-fr    `~.-         y^_
known. cO'69ooo COKWRB. 67

.35  Iun s a and Grand
GBP aq r Eiife00 soilrmter asusGS. 91

'8 dFm.
(2 Inky I) bud  et 2 Off

6ai5000°
modification

ia`F~;dT*in~oFt:;l'S7Z~.
3061nJ from KWRB. 67

u®.6 in/ 6a~    ~-' ~p  dr,~-~  -ch-.  _  , . .y~
-

fr d   I        lb     I ..               .-             I k- h  draullc condu
ratio g4=8.,o€ a model utili.zmq_th-,led   +

finite dift   method



GREAT BEND PRAIRIE (GMD 5 Region)

No. County Area Rof®renceBulretln Aqui,®' Avg.Prceip. Avg.Temp Recharge fromacrtyvr(wvTl Tob'Reel.argo Method Roforenco Topographya Avg. DepthtoWaterTable Vegeenona Comments

miz a  E'ubl. vr 'Wvr' F oreciD. I         streaiT.       I        lrferalwlow irria. acJt/vr (in/vrl Solls Land  IJseI-- iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiil iiiiiiiiiiiiiiiiiiiii---
'9 KIT,Oman 8G4 KGS 81„196o - 29.28 57.9 streams areeffiueht come from Pratt6o--aFi-di-edest tlegngprle.(1955-56) d`ol.fuJm  -_  _-, lies in the6rcatBciid -   ' dlme sand:<i6ft-26ir   - q_gri_fro".farmandca

e
_ plirstogeehic a«uvfum:  <10 ft

Th_jfao____ KWRB. 67 ovince loveland and
(,.,7in/y,)       - CreteF      .10ft-20ft- level to 09aTlala:10  ft-20 ft

AIIuvmum ngz76o sonmater 9t'uSGS' 91 moderately de  I Sa     aandGrond
and (1 I,C WIT) I,ud   et oain    soifeon Island  Fin.:  10 ft.70 A

ELPJ2lqu_'el uplands Finffldi6rfu    ''''
cel5oooo difi     to ecFad      &Morl       1972

H'dr         F      .
- (926in/    ) from KWRB. 67 20 ft40 f[

io bort" „46 KGS OFR 24.89 57.3 - - _ Hkri pinis h  I
29-t _ 10a59100 lalHrmB. 67 norhem and

1929 -pa.ts-aPlairrebordera- 1tb|®280
soLwater 'ttd-s6srir   --         a.  -

and ffnm._. budget n the eastern
Gap &qui'cr riffi;`ar

Oe4oooo
difi      ti

ideFd      &Mrt       1972

- _ ffELE&rL._~u.~ from  KWRB. 67 moderate
Foffiia^nea
I-evelc'     e    a
loarnv Sob

„ a 5400 KGS IR, Gap aquoter 22.5 at the 2W vder level k ti      h  hid   d.   An    i
Great Bend 1978 west®m 5-10%  Of

`flucfuati6-n`in   -
Kfowa  Kin man  Pratt  a- P,airie _ border to 1'-95m_ we"8 Stafford a arts ol Barber

31.5 a` the ...'.

eastern F\              nd Fi.1'-._
('9SO-75 finitcrdiffereme- flowmodcr    -

OJ2e  i
`'fl

Luk        RL      I    I   i9ce

(1950J9 model for the
Hi-ffi ifaFT-
aqult._r(USGS.    _2-Dfinitedam.

fi~6;i=OTarD'~

A lrtryT in-iv-56-ff-          -I Sophodcous A MCAIIister

(1982J3)            _.-Rttl moisture '990
bd KGSGAV   s   ri       11

5a;inL

Disrma     1 2871        r
'arithm®tic av KWRB' 67

1 aH  evereges are  calcLltated

Std. dev.1.Z6) considerinqoply~pe_vegtae§s.

'afithmetlc av
rfuerh6OGMD    --``

F   d      &Mrt       1972tsttiftrJ-
1J3 try `arithmetic avg USGS' 9'
(Std. dev. a.62}

ijinli55:iz artthede avfl. M   1992

`(.it±ftyQ.~7JL_
airadeiarfea-.`

field measuredTv-8|ab|es em  loth -
Darey`s method
and water
Ju~.dTgT.8EE
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