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GROUND WATER 

INTRODUCTION 

Ground water for domestic, industrial, and farm uee--the ater which 

supplies the soil with moisture without which no crops or livestock-raising 

would be possible--is emphatically a mineral reeoure • It is as much eo as 

another earth liquid, petroleum, which in so many Kansas localities comes from 

sandstones and limestones like those which yield ground ter. 

Sometimes, water is the butt or man's ~er. When floods 

come and preci ous millions of gallons of water go to waste, people naturally_ 

lament the damage by currents and erosion, and demand 

stGrase et> flood-co:.;-rol dams; and when~ occur 
" 

multi-million dollar 

and dust bowl conditions 

punish both land and peopl~man condemns the elements and concludes that the 

earth is drying up. Between these extremes, when conditions are reasonably 

normal, people commonly take ter su ply for granted, sometime unthankful 

for its benefits and unthinking of ito pattern. Plai nly the prudent course 

is to stu y ~nd try to understand water supply--not to regard it as a 

mysterious, capricious thing . 

Kansas--particularl western Kunsas--is sornetit"."tes described as "dry plains 

country. " In a ensure this io true , but "dry" is indood a relative term. In 

a recent yer,r, an interna.tionally-known corporation had no difficult y in 

picking a spot which iould yield 10,000,000 or 15,000,000 gallons of ground 

water each day for a chemical plant , in one of the "dryentt• part of western 

Kansas. 

Ground water supply in Kansas has been under cooperative study for many 

years by a division of the State Geological Survey andAa part of the ground 

water section of tho United States Geological Survey. Fiold studies have been 

made in all parts of the state and reports covering most of western Ka.neae--

see figure 1--have been issued or are in preparation by the State Geologica l 

Survey at t he University at La.wrenc • 
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In 1950, there wasArumor which gai ned natio~ide publicity that the 

water table over much of the country had become lower and lower through the 

years. In other words, the country seemed to be in the process of drying up. 

Probably this impression stemmed partly from a bad water short.age in New 

York City which was caused mainly by the popul ation and area served increasing 

greatly without parallel increase in pi pelines and in water storage capacity. 

Anyway, hydrographs- figure 2-•show pla i nly that the condit ions in reputedly 

dry western Ka nsas were, '-:!1d 1r~ the reverse of conditions sugeest ed by the 
~Y-AM'I -

rumor. Jater table/ inAKansas in recent years M¥& been the highest of record. 

The subject of ground wat er is so poc rly understood generally a nd yet 

of so great i mporta nce in Kansas to individuals, to industry1and to agriculture 

that its pattern is given in some detail in this chapter. 

Class i fication of Water Resources 

Water supplies a re classed either s ground water or as surface water. 

Both depend on r a i nfall . s an ultimat e s ource, but t he quant ities of water 

that ar e available for use at given localit i es are by no means proportional 

to the rainf a.11•-fi r e 'l-- at corr espon lng points. A dozen localit ies picked 

at random i n western Kansas , where annul rainfall is , say , 20 inches , would be 

likely t o give at er elle of e ;ual or co iderr bly greater yiel d t han a dozen 

random points in east rn Kans s iher e the annual 

The reasons are explained l ater. 

infall may be 40 i nches. 

Surface water mainly coming from rain is that . which exist s in streams, 

ponds, lakes, and at or nea r the surface of the ground and which i s not a regular 

part of the "underground flow" below the common water t able . Most surface water 

is run-off, and soon leaves the State; some of it sinks down and replenishes 

the valley fill of streams and other water storages. However, some surface 

water, such as that of springs, comes not directly from rain but rather from 

the flow of ground •ater reservoirs. 
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Ground water is defined (Moore, 1940, P• 11) ae including all ater 

beneath the earth's surface that fills the pore s paces or other openings in 

rocks. The term ttrocks" is broadly construed also to menn format ions that 

are. pervious, including many sand and gravel zones consisting of unconsolidated 

sediment,ry materials. Ground water does not necessar ily "flow' underground ; 

in f act, most ground water is regarded as wat r in storage r nthor than water 

in transit. 

It is estimated that three-fourths of the public ator supply in Kansas 

comes from wells (no ground water) , the r inder from streams, l akes , ponds, 

and other surface sources. Furthermore, as the direct and immediate effect 

of rain on ro ing crops is ephemeral and tho more l sting effect i s that which 

arises from art oft. r ci i tation sinki!1g in um. jo • nin tho ground water 

aup ly as a austained source of moirt re for plants, i s clear thnt ground 

ter • the more inFor t nt of the to main t ~es of wt r sup ly. 

G·OLOGY OF KAJSAS GROUND , ·R 

Sources of ground • tor.-- ne o th two princ ·r:nl condit ons (see also 

under "Kinds of ground tar reservoir tt be o) on w ich eatisf ctory su lies 

of gro nd wo.ter de!'.ond, i th ~ourc of \ 1 ter. yricnlly, hen rain--the 

main source of ground ter-- falls on the land orie of it runs of r.a surface 

water, some goes only into the sallow soil zone fr om which it is promptly 

evaporated or transpired by pl ant, and some sinks deeper dovn to become e. 

eourco of ground ter. It has bf'en calculated (Moore, 1940, p . 24) that of 

the average of 33 inches of Kansas rainfall--figure 3- -3.5 inches is the amount 

lost by rapi d run-off in stre n:s . Of the r emaining 29.5 inch s a large part 

soon r eturns to the air by eva oration and t ronspirat ion . That wr ich doe~ 
I 

reach the water tablet defined as t he upper surface of t he moisture-sat ur~ted 
I I 

zone in the gr ound, becomes ground ,ater . Ground w ter may be "fixed 11 as 1 i n 
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hard but slightly porous rocks in which movement is mainly by capillarity and 

therefore slow, or "free" as in media ith sufficient pore space to provide 

reasonable movement or the ater. 

Another i mport ant source of ground water is surface water in streams, 

lakes, and ponds which in ti.mes of hea.vy rainfall rises above normal levels nd 

spills into the ground ater zone below through tho margins whore such bodies 

have not silted thei:r beds tightly. This type of recharge eom: .. only is oaaonal 

and although variable from year to year it yields to a .. law of averages" over a 

long period. The regular measuring of water levels in wells and saturated 

ground water reservoirs in Kansas by the State end Federal Geological Surveys 

thus furnishes very import nt guides for estirn t ing available water oup l'ee 

in given areas . 

Kinds or ground tor reservoirs.-•The other principal condition on which 

satisfactory ground ater supplies de:rends is thut there be a poroue, undergr ound 

zone or medium to hold ter, to permit some movement, a nd to rtile sc it for 

use. The underground media may be beds or sand or gravel, sandstone, sandy 

shale, or porous lie tone--or even much d~nser rock if it is ~ufficiently 

fractured to provide pass gew y for tho ater . 

In Kansas, a compnr tiv Jy level region whi cr s covered by sedim ntu.ry 

foro~tions lying fl_t or dipping but a r w feet to the mil ( in y e t,ard), 

certain well-known for, ~tions outcrop ing at surface or co ered only by a thin 

soil zone, bear str ongly on the destiny of rain weter f alling on t he land 

surface. In gen ral, sandstone or ~ndy surfaces absorb rain i edi tely; 

clays, shales, and hard rock areas shed ter like an umbrella and c ng 

rain into run-off; and interruedi te types, such as loess, s ndy shales, and 

some of the glacial sedim nt61 are compromis bet.een the extremes noted. 

Five types of Kansas eurficial depooiis are worthy of special mention ac. 

ground wator reservoirs: valley alluvium, loose , glacial sedimer1ts, sand dunes, 

and the residual soil and rock mantle . 



Valley alluviMm includes the unconsolidated fill material of all stream 

valleys and terraces, and consists of stream-deposited sands, clays, silts, 

and gravels . Practically all of this material is water-be ring, and the 

alluvium of the larger rivers, like the Kaw and Arkanaae, can yield very large 

quantities of water for municip land industrial uses. Even the smaller 

streams and tribut ries carry eneroue supplies of water in their alluvi a. 

The quality of ater from Kansas valley alluvium is quite good enough for 

domestic consumption when lightly treated. 

~, ma.inly a ind-deposited l'!laterial consisting of fine sand and silt, 

is rather porous,• yet dense and absorbs •a.ter very slowly. It covers large 

areas in northeastern, north-central, and western Kansas with a thin blanket 

exce~t near the larger streams ,here the deposit may incre se to 50 or 75 feet 

in thickness. In the ore level ar as of Kansns here there is less run-off 

the loess bsorbe considerable ater ~nd yields 

are dependable but not large water producers. 

Glacial sediments ranging in thickness from 

slow fJow into wells which 

featheredge to 180 feet 

cover much of northeastern Kaneas north of the Kaw River and from the Missouri 

River west ard for perhaps 100 miles . St:ch deposits, in some localit ies ocurring 

as per~ietant blankets, consist mainly of una.ssorted materials including clay, 

sand, silt, gravel, a.nd boulders, locally bedded and lenticular. ost of the 

glacial material is pervioua and forms a satisfactory reservoir which supplies 

ample ground water for domestic and agricultural use . 

The sand dune areas in several parts of western Kansas usually yield 

ample supplies of ground water because the sand absorbs rain water like a 

sponge and conveys it downward tc the pervious reservoir belo the water table. 

A zone of r esidual soil and rook mantle covers much of Kans s outside the 

stream valleys, especially where hard rock members approach surface . Due to 

physical and chemical weathering, the hard rock below t he soil zone is altered, 



fractur ed and channeled to depths ranging to as much as 100 feet. Some shift 

of the l oosened soil particles and rock material on hill slopes provides 

accumulations of debris with increased perviousness, so that good reeervoire 

for gr~und-water are formed. Water is collected a nd held in th resid~~l soil 

of ocre level are~,s . nd relea.sod slowly by seepage into dr aws and into ~he alluvi um 

of ne rby valleys. On the hole, then, tho b anket of residual soil and rock 

mantle is an important eo •re of gr ound- ter supply in the State . 

In add tion to the types of surficial mat eri a l desc r ibed above , num rous 

well-known deeper rock f ormations or equencee from Tertiary to Ordovic i an in 

geologic ago are exposed at ourface or are reached by wat er ells in Kansas. 

Thece zones cust be considered in ound w ter studies. The most important 

of them are brief y described in able "A" w th dP,ta on th i ckn ss , loca t ion, 

a~d ground water posaibi1 i ti s. 

The distr bution "1.>ld e f eet of rA.infall in Kans.,_s.--Ficure 3-- (Moore,1940, 

p. 21) shows in inches the averaee amount of rainfall in the State. The amount 

of ra infall , as noted above, is but one f ctor in the filling of ground water 

rGservoirs. Others are the to ogra hy of t he land, which t r ongly aff ects the 

amvunt of run-off; the avorago prevailing humidity and wind velocity, which 

have direct effects on the amount of evaporation from the surface and from 

the soil zone ; and the perviousness of the top or intake part of the gr ound 

rntcr reservoir or of the materials overlyine it here rain or surface water 

enter. 

The amount or rain water that can be absorbed by the soil mantle must 

depend l argely on the state of saturation of the soil, on t he topogr aphy, and 

also on ho rapidly the rain f alls. Given a dry, level soil surface a nd a 

slow rain, all of the wnter may be absorbed; but with a well-saturated soil 

on n slope, a lmost all of a ha.rd rain will run off and yield negligible moisture 

to the ground- ater zone . In western Kansas the land is comparatively level, 



Material or 
Formt1gp. Aa. 

Pierre shale Cretaceoua 

Niobrara 
Chalk • 

Carlile shale • 

Greenhorn " 
limestone 

Granerous shale " 

Dakota 11 

formation 

TABLE "A" .--Watec-beori n& Bock in Ko,ne11, a/ 

Range 1n 
Thiolmess 
(rootl 

5001-700' 

3001 i 

651-1001 

1001-.3001 

Principal 
Areao or Outcrcm 
w. part or Smoky 
Hill Va.lleyJ 
Valleys of 
Republican RtwrJ 
Tributaries 1n 
N\l Kansas. 

\l. part of Smoky 
Hill Valle1J 
broad belt 1n 
N-Central Kansas. 

Brood belt tram 
Ness to Republic 
Counties. 

Ha.rr® belt east 
of Carlile shale 
area and alc:m.g 
veatem part of 
Arkansas Valley. 

Narrow belt el.ong 
east of Greenhorn 
outcrop area. 

Broad belt from 
Ellsworth to 
Washington Counties. 
Local inliers along 
central Arkansas 
Valley and in SW 
Kansas. 

Tw or mater1g,1, and, ftt9W¥J water phars,gteristics 
Principally shale and bentonite. Generally a poor 
aquifer but l.ocall.)" wpplles small quantities of 
mineralized vater. 

Chaly shale and chalk. Generally impervious except 
for snail local supplies of' hard vater from fractures. 

Shale, thin chalky limestones, and locally samstone 
near top. Codell sandstone zone yields small 
quantities of so.f't vater locally. 

Chalky llmaatone and calcareous shale. Generally 
not Yater bearing. 

Nonoalcareoua shale. Locally ccmtains ferruginous 
sandstones which yield w.ter. 

Principo.lly clay and shale cc:m.taining DmlY' 
lenticular and channel sandstones. Generally 
yields good vater supplies in outcrop area and 
beneath younger rooks south of Saline river. 
Where buried north or Saline river yields salt 
wter to wl.ls. Some artesian pressure in most 
san:tstones but anly local flowing vells. 



Material or 
Fomation 

Kiowa shale 

Cheyenne 
sandstone 

"Redbeds" or 
Guadalupian 
series 

Am 
Lower 

Cretaceous 

• 

-"Redbeds" ot 
Nippewalla group 

• 

Stone Corral 
dolanite 

Ninnescah shale 

Wellington 
shale 

• 

• 

Range in 
Thickness 

Creotl 
6o•-150• 

Principal 
Areag or Outcrop 

Saline countYJ 
SE Ellsworth County; 
locally in south 
oentral Kansas • 

751 ma:. Looally 1n Cl.ark, 
an CA1tcrop. Camanche and 

Kiowa counties 

4501 max. 

700''1. 

Meade to Camanche 
C01.mtiea 

Small areas in 
South Central 
Kansas £ran 
Cananohe to Reno 
Counties 

Thin belt 1n 
Kingman, Reno, 
and Rice Counties. 

Moderately vide 
belt frcm SE Harper 
County to Sal:ine 
County. 

Broad belt trom 
Sumner to NE 
Washington County. 

IYJ2e or matatW AP4 ground WGt ghe,ragted,sttou 
Noocaloa:reous shale, thin limestones, and local 
lenticular sandstones. Locally sandstones yield 
moderate w.ter supplies. 

Quartz sandstone containing silty shale beds. In 
subsurface generally contains highly mineralized 
vater under mesian pressure. Yields moderate 
quanties ot good water 1n Morton am Stantm 
counties. 

Redbeds ot silty shale m:1 f."1ne-grained sandstone 
containing thin beds or dolomite, anhydrite and 
gypsum. General.lJr impervious to water or contains 
highly m1neralhed vat.er • 

"Redbeds" of maroon silty shale, f'ine sandstones, 
and red shale, Contains thick escarpwmt-forming 
gypswn beds, thin dolomite, and beds of white and 
gray sandstone. Yields snall quantities of 
mineralized water in outcrop areas • 

Dolanite, anhydrite, and ~J contains red 
shale. Generally not a source of ground vater. 

Principally red silty shale. Contains gray shale, 
calcarceous shale and impure limestone. Loeally 
yields small quanties or mineralized vater to vells. 

G~, ~en. and variegated silty shale. Contains 
thiok Hutchinson salt member in ndddle part in sub-
surface. Contains thin limestone beds and lenticular 
gypsum beds. L1mestones and anhydrite beda yield 
local vatar supplies ranging troll bard to •gyp.• 



Material or 
Formati® 

Chase group 

Cciuncil Grove 
group 

Admire group 

Pleasanton 
Group 

Marmaton 
group 

AD 
Permian 

• 

Range in 
Thickness 

(foot) 

335'i 

325'i 

1251 

Pennsylvanian 701-130' 

• 

Cherokee group • 400'-550' 

Mississippian Mississippi 2D1-} 
limestones (exposed) 

Wabaunsee 
group 

Pennsylvanian 5001l_ 

Principal 
kMfl Q.f Outcrop 

Broad belt from 
Cowley to Marshall 
County. 

Narrov belt from 
SE Cowley to NE 
lilrshall County. 

Narrov belt from 
Covley to BrovJ1 
County and across 
Pottawatomie and w. Nemaha Counties. 

Narrow belt f'rom 
Labette to Hiam1 
County. 

Belt fran Labette 
to SE Linn County. 

Cherokoo and SE 
Crav.f'ord County. 

Southeast corner 
of Kansas 

Chautauqua County 
to Drown and 
Doniphan counties 
and in W. Nemaha 
C0tmty. 

Tvoo or mter1a1 gnd ground water charagteristios 
l•~ssive cherty and thin-bedded limestones, separated 
by red and green shales. Winfield, Fort Riley, 
Florence and Wreford limestones are important 
aquifers of vestem f'lint Hills area. Many large 
springs issue from outcrops at these rocks. 

Alternating red and green shale and thin limestones. 
Locally contain gypsum, coal, and dolomitic or 
cherty; limestone. Thin limestones f'Urnish small 
quantities ot vater to veils and small springs. 

Grey to green shale and thin persistant limestones. 
Contains sandy shale, lenticular sandstones, and 
at base prominent Indian Caw channel sandstone. 
Small water supplies obtained locally fran thin 
sandstanos and li!IW3stones. 

Gray to black shale, massive sandstones, and thin 
limestones. Sandstones atpply moderate quantities 
or ground water • 

Thin limestone beds separated by thicker shales 
locally containing Bandera Quarry sandstone in 
middle and &gl.evale sandstone at base. Sandstones 
supply moderate amounts o£ ground wter. 

Light and dark colored shale, sandy shale, sand-
stone and thin coal beds. Sandstone zones supply 
wter of variable quality in 011tcrop belt. 

White granul.ar and cherty limestones. Yield small 
quantities or mineralized water. to wells. 

Clayey, silty, and sandy shales, thin persistant 
limestones, and lenticular sandstones. Sandstones, 
were wll-developed, and locally the thin lime-
stones, suwly small quantities or wter to vells. 



Material or 
Formation 

Shawnee 
grcup 

Douglas 

Pedee group 

Lansing 
groo.p 

Kansas City 
group 

Aa 

Range 1n 
Thickness 

Cggotl 
Pennsylvanian 3251.,£ 

• 

a: 

• 3251-350' 

Principal 
Areap or Qutgrop 

Narrow belt f'rom 
Chautaugua County 
to Doniphan County. 

Belt from E. 
Chautaugua County 
to E. Leaven'WIJrth 
CQ.mty. 

Very narrow belt 
b-om SE Chautauqua 
COlmty to NE 
LeavellllOrth Cotmty. 

Belt from Hontgomery 
County to llyandotte 
County. 

Belt i'ran Montgonery 
to Wyandotte Cowity. 

'l'Ypo or wmAJ. ;pd grotJnd yater charaoteristica 
Cyclic sediments consisting of alternating lime-
stone am thin shales separated by thicker shale 
and sandy shal.e units. Sandstonos and coal beds 
are wll devaloped in~ shale formations. 
Locally the aand.stones yield. moderate aupp.1..1.es ot 
vater and the Uaestonea small mpplles • 

Ohiaf'ly shale, micacerus shale and sandstone con-
tain1ng thin limestone and coe.1 beds. Ireland 
and Tooganarle channel sandstones furnish moderate 
supplies of sort water, containing iron, in many 
areas. 

Dark blue gray shal.e containing limestone zone at 
top. Grades southward into sandy shale. Generally 
not wter--.bearing. 

Two prominent limeotone formations sepnrated by 
about 15 feet of clayey and sandy shale. L:!Jllestones 
are thinbedded, fine-grained, and contain th1n 
shales and sandstones. Generally not vatel"-bearlng • 

Alternating beds or thick limestone and shale, 
bocoming more shaly southward in state. Limestones 
DB.Y' be thin-bedded, wrm-beddcd, or cross-bedded. 
Channel sandstones am. sandy zones occur in the 
shale intervals. General..17 not water-bearing 
except locally vhere channel sandstones are 
developedo 

J/ Prepared by A. L. Leonard, Geologist, Groundwater division, State 
Geological Survey of Kansas, University or Kansas, Lawrence. 



and!!! general there is a much greater percentage of the entire region covered 

at surface with an absorbtive blanket, such as the Ogallala beds or loess,--than 

in eastern Kansas. This, of course, ie fortunate, because of the much lighter 

average rainfall, lower humidity and more ra. id evaporation in estern Kansas. 

Ground-water Regions in Kansas.--It is possible and convenient to divide 

the State into four regions, defined by the character of the prevail ing water 

supply conditions . These regions are shown in Figure 4. The brief description 

of these four water supply "provinces" by Dr. Raymond C. !loore (Moore, 1940,_ 

PP• 48-50) justifies direct quotation: 

"A. The eastern K nsa.s region, com rising the eastern one-third of 

the State, is essentially characterized by outcrops of Carboniferous 

and Perminan bedrocks that dip gently westward. The topography 

is charactorized by a succession of eastward-facing excarpments; 

the land surface is moder t ly rough. As a wholo , this region 

is lacking in ground- ater reservoirs capable of yielding large 

quantities of bood water, a lthough all the larg r stream va lleys 

and a fe of the bedrocks yield good supplies. 

"B. 'l'he north-central Kansas region com rises chiefly the area of 

Cretaceous outcrops. At its eastern margin, t he Dakota sandstone 

provides good water in many places, although in others this water 

is too salty for use . Otherwise, this r egion is very similar to 

the eastern Ka.nsae province in lacking large supplies of ground-

water. 

t1C. 'l'he south-central Kansas region, the Permian redbeds country, in 

which few good water supplies are obtainable from bedrocks, but 

in which there are adequate supplies from some of the surficial 

sediments. 
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"D . The western Kan as regi on i ncludes th most widespread and one of 

the most reliable water reservoirs in the Stat. This consists 

of a mantle of partly consolidated sediments of com ratively 

recent geologic origin, which contain larg quantitie of water 

of fine quality." 

It should be pointed out that the regions described above are general only 

and their bound ies are b7 no means precise. Anyone interested in water 

su ply condition at certain locality in Kansas can obtain--in addition to 

the data ublished in re orts mentioned above or listed at the end of this 
C. 

charter--adv~e and usually sp cific information from sta f members of the 

ground ater divi ion of th Federal and State Geological Surveys at Lavrenc e . 

Information on the ualit or munici al ter su ly in all parts of t he 

State can be obt ined from the St te Board of Health• Toi ka, nsas. Vore 
:e H6M' ,,., o ,uO ~- a eceJa3e» .._ 4 ,c;i..fa -t-(:r 

"1 

comprehensi·,e info tion_,,eo over can be o tained from the gr uni 1...~r _ 
- .., 

division of th St t Geological urvoy at La ,ronce , &-R g~ate;i::- e gnd.iti,ot11,. 

i ts quality and quunti ty over givon are • s , a county r arger uniy. 

The water supply bulletin ide tif ed in igure 1--cont in n rous t bles 

giving details of the quality and charact r of nsas ground mt ,r. 

It would not accur t to say that on can 1 do n and drink out of !U!I 

rivor, stream, or natural eprin int te ~th litt:e fear of serious 

consequences from ccntaminated or poisoned water; howev r, the truth i in t hat 

direction. I havo seen no streams in the Stat that are ont minated as a re 

numero s stream& or my acquaintance in sono for ign countries, nor any Kansas 

springs poisoned by miner 1 alts s they are in some cases in our o• n desert 

states. On the whole Kan as streams, r0servoirs, and ground water supplies are 

of good quality. Exe ~tion are fe ar as ,hr t r is enough yrite in the 

underground formation to make "sulfur" or "W.neralizad" ter, and some r eas 

under lain by gypsum beds here the ground ater is "gyppy," and not potable . 



Since much of Kansas in underlain by limestone, the ground water usually 

is classed as "rather ha.rd." Treatment plant are common, but-- Judging by the 

number of municipalities, usually smaller ones, hat do not have euch plants--

they may usually be class d aa 0 desirable" rather than "essential." 

As the quality of both industrial and domestic water supply available in 

Kansas can beet be judged by the analyses of municipal supplies , data on the 

quality of water us din a dozen Kansas cities in all parts of the State are 

given in table "B". To cities, Hutchinson and Dodge City, in the Arkansas 

River drainage have, respectively, 783 and 937 ppm total dissolved solids, and 

326 and 498 ppm t t l dness, indicatin that their ater supplies, are somewhat 

out of line on the low side in quality. However, the presence of large steam-

electric generating lante nea r both cities indicates thnt the quAlity of the 

water is suitable or mot in ustrial uses . 

T U ?:TITY CF KANSAS .AT- SU PL:CS 

There is littl or no nste or unoccu ied land in Kansao resulting from 

the own r' inability to obtain sufficient water oup ly for douestic or ranch 

use at reasonable cost. (There is practicall no wast or unutilized land in 

Kansas.7 In ome areas, w 11 u to a few undrod f et deep must be dri lled 

to yield a sat'sfuctor w ter su ply. In others--ee fi ure 5--ther is n 

supply of artesian ter. 

It should be pointed out that the reputed "dryness" of parts of western 

Kansas stems from the comparatively small rainfall, y 15 or 20 inches per 

year--rather than from the lack of available ground-water su ply. 

Irrigation by pumping from the ground-water supply of stream valleys and 

locally from artesian upply in western Kansas i s substantial and ie on the 

increase. However, as the pattern of runoff, recharge, and water use are 

rather well understood, it is rather certain that the situation will be held 

under reasonable overall controll so that wid st use of t he at r will be 



permitted, without the possibility of a debacle and lose ot land values due 

to over use and water depletion, such as occurred, for example, n the Pecos 

River in New Mexico. 

In regard to the availability of industrial ctar supply• in wnount, 

say, up to 1,000,000 gallons per day for av r ge industries of 50 to 200 or 300 

employees, - -there is almost no county seat town or city with municipal water 

supply in Kansas which cannot--or could not, with proper facility improvements--

supply such quantity of water or suitable quality. 

For moderately l rge industrial users, say, 1,000,000 to 5,000,000 g llona 

per day, most cities and towns located on streams "large nough to float a 

row boat" and taking water out of the valley fill--could supply that quantity 

of ater . The gathering areas might have to be ca refully studied, and the 

pumping facilities enlar ed in mo~t cases. But it can be fa rly said that 

there are but re~ tons "from a re thousand population" u hich could not 

(and would not)mako sntisfnctory revision for water supply for reaso ble 

industrial expansion. 

In rep ct to the availabilit of ater su ply mainly for "laree 

such as G0v rnment ordnance plants, exrlooives manufacturing lnnts, large 

chemical plants, and tle lik, ta.ff members of the tPt Geolog:1..cal Survey 

scrutinized the situation and is ued a report (ttGround-water Sup lies in Kansas 

Available for National Defense Induetries,M bys .• Lohman, J.C. Frye, H. A. 

aite, V. C. fishel, T. G. UcLa.ughlin, B. F. Latta, and G. E. Abernathy, Bull. 41, 

part 2, 1942} which conclud s (above reference p. 26) that "Supplies of 10,000,000 

to more than 20,000,000 gallons (of i ndustrial water) a day are availabl'e for 

continued use from grou a of wells in the Missouri, Kansas, and Arkansas River 

valleys, and somewhat smaller supplies ar available in many other parts or the 

state, particularly in th western part." Figure 5--accompanied the report 

referred to above, and reflects conditions particularly thnt apply to "large 

users." 



In east ern Kansas "large users" of i ndustrial water may need to select 
. D'-4 ,t \\ L plant sit es (exceJ.,t in the area of "deep Rou'b1d-e:-eft- water in Crawford, Cherokee, 

and Labette Counties) near valleys of the larger streams. One arefa, the 

McPherson "fill ed valle~• deserves especial mention, as the quality of its 

water is above average .. 

THE COST OF "ATER SUPPLY IN KANSAS 

Ask an average Kansas farmer or rancher what his water supply coats him, 

and the chances are a bout 500 to 1 that his reply will be, "\Vhy, nothingt" Commonly 
o"U farm-e:-,;,a ranch water comes from shallow dug or drilled wells. Probably 50 

percent of Kans P.s farms and ra nches use windmills to pump water for homes and 

stock. 

The cost of domestic water in Kansas cities and towns ith municipal 

syst ems is robably about average that of the Middle West--roughly 25¢ to 40¢ 

per t housand g~llon. 

Per capita water consumption for all pur pos es in Kansas is estimated to 

range from Bo to 140 gallons per day, com.ared ~ith a national average ot 

r oughly 100 gallons . 

Industria l water supply from Kansas munic i pal systems ~ r oughly 5¢ 

to 16¢ per thousand gallons, depending on t he amount t aken by tho user. 

A l a rge industrial water user, such a.a a. chemical plant, locat ed in or 
' near the valley of a principal Kansas stream where the water t able is only a 

dozen fE;et deep, and if the user pumps against a low hydrost .. t ie head, should 

euppl y his own water for 1¢ (or for 3/4¢ under very favorable conditions}a/ 

per t housand gallons . ("Favorable conditions" would include an electric· power 

rate of about 8 mills per K'1l or less, use of synchronous motors for pumping, 

fairly shallow water table, wall~constructed supply wells, fairly thick gravel 

section and permeabilty, and w tar quality not requiring treatment.) There is 

a good selection of such looaliti a in Kansas . 

!f The opinion of F. E. Diehl, Manager of Light Power and Water supply, 
City of McPherson, Kansas. Personal communication. 



Water treatment coet naturally varies with the treatment. Light 

chlori nation in Kansas cost e roughiy per thousand gallons; treatment to 

reduce total dissolved solids to the extreme low of _parts per million, 

(ae done by one Kansas manufacturer or pharmaceutical products, costs only about 

_ per thousand gallons. 

Fl uoridation, the addition by an automatic me suring device of about 

_ _ _..parts per million of sodium calcium fluoride, to municipE 1 water supply 

has begun in Kansas. Its cost is about_ per thousand gallons or about 

1¢ per person per month . The pr actice is recommended to assist in the pre~ 

vention of dental caries mainly in children. 



TABLE B. Chemical analyaea of Kansa~ municipal water supplies. l/t 
2 3 6 1 8 9 10 ll 13 

T.S . l(n CA C0:3 03 Ql 
Atohison suV 406. 6.o • 21 .02 ;8. 16.0 55. o.o 15, . 163. 21. 
Coldnter swl/ 201. 12. .oo .oo 48. 3.6 8.3 o.o 146. 2.1 7.0 
:&:mpor1a :w 113. ;.o .o; .oo 11. 4.0 13. 20.0 13. 21. 14. 
Garden City 321. 1,.0 .01 .• oo 56. 14.0 32 • o.o 188. 82. 13. 
Goodland DW 316. 40.0 .03 • oo 39. 1,.0 34 • o.o 200. 23. 14. 
Haye SW 544. 33.0 .04 • oo lll. 14.0 42 • o.o 346. 53. 53. 
Kansas City SU, 368. 8.4 .O'[ .oo 49. 13.1 52. o.o 151. 128. 19. 
KcPherson DW 3'15. 2,.0 .10 • oo 95. 11.0 12 • o.o 305. 23. 21. 
Norton SW 455. 21.0 .25 .16 104. 19.0 23. o.o 393!1' 47. 9.S 
Pitteburg. D'f 331. 6.o .02 • oo 9.6 16.0 92 • 12.0 51. s;. 98. 
Topeka:_ SU 539. 11.0 .04 .oo 23. 14.0 147. 31.0 39. 138. 14.S. 
Jigh&t1 ·ow- , 26~ 1410 .o, . 01 27. ~h2 61 1 11.0 144. 4~. 371 

A1er g 3P1 1612 .oa .oi 2l1 1214 !116 611 1771 67.~ 3116 
l/' Data from Division ot Sanitation, Kansas State Board of Health, Topeka; analyses for year 1950 

z/ Surface (etrea.ma, lakee, o~ impoundment•}• 

JI Shallow well• (lees than 100 feet). 

j/ Deep wells (100 teet or deeper). 

Column l • Name or city or town. 
Column 2 • Source of water supply. 
Column 3 - T.S. • Total dissolved eolida expreseed in pa.rta per million. 
Column 4 • Sio2 • Silica expressed in parte per million 8102• 
Column 5 • 1• • Total iron expreaaed in parts per million re. 
Column 6 • Mn - ltanganese expreaeed in parts per million lln, 
Column 7 .;., Ca - CalCiWI expressed in parts per million aa calcitu11 ion. (Ca++) 
Colwim 8 • Ilg .. Magnesium expreaeed in parts per million as •gnesium ion.. (Ilg++) 
Column 9 •Na .. Sodium expressed in part• per million a• i;odium ion. (Na+) 

(Includee any potassium and lithium that uy have been present 
in the sample analyzed.) . 

Column 10 • C0.3 • Carbonate expressed in parts per million ae carbonate ion. (COJ"'""') . 
Column 11.• H0,03·• Bic:arbonate expres.aed in parts .per million aa bicarbonate ion. (HC03) 
Column ~2 -• 604 • Sulfate expressed in parte per million ae elll.tate ion. (804••) 
Column 13 • 01 • Chloride eipres•ed in parts per million ae chloride ion. (c1•) . 
Column 14 N03 Nitrate expressed in parte per million as nitrate ion. (N03•) 
Column 15 .. r •· ,J'luoride expressed in parts per million ae fluoride ion. (r-l 
ColumJS: 16 •TH• Total hardneee expreHed in parte per million, as calciwn carbonate. (CaC03) 
Column l? •NCH• Non-carboriate hardness expreesed in parts per million as calcium carbonate. 

' (CaC03) 
Cofumn 18.,. TA• Total alkalinity expreesed in parte per million as calcitUD carbonate. (Caco3) 

Hote.•-Carbonate_, hardness equal to· total hardness minus non,,.earbo11e.te hardness; i.e. carbonate 
hardness• TH• NCH 
Grains per gallon• parte per million divided by 17.1 

16 
• ... 

14 15 11 18 
NO~ l . T.HI N.C,,HI • Tu\11 

3.9 o., 210. 83. 121. 
26.0 0.2 13;. 15. 120. 
2.0 0.2 59. 14. 45. 
8.4 o.7 197. 4,3. 154. 

27.0 lS 159. o. 164. 
14.o 0.2 334. 50, 284. 
3.0 o.4 176. ;2. 124. 
3.8 0.1 282. 32. 250. 
l.l o.4 338. 16. 322. 
1.3 o.s 90. 28. 62. 
2.6 0.,40 11,. 31. 84. 
1.3 0 :1 4 106. 2. 13~. 
1.2 0.2 1831 lQ1 !2§. 
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