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Telol?.!5 ~ !a1!!: suwix. £2!". !!!.!. ~ 2!. 9Jaitdner 

by Kenneth le.nd8s, Ass •t. State Geologist 

There comes a time in the lite ot over., .c1pal1ty when it reels tb1 

need ot a water syet Gardner, a oit.y on the Santa 11'8 1n sou~st.ern .Johnson 

County, t'4ilt tbat urge and acted upon it a few months ago by voting 'tbrough 

bond issue tor the development ot a water supply. After a ci'&y takes this 

1ni'\1al step, 1t 1a the task ot engineers and geologists to tind the water. 

It a rf.wr t l owe nearby 11s water m&if be utilized, either by pumping directly 

trom the r1wr or trom the so led under.tlow, the water whioh tlows down 

valley in the alluvial material adJacent to the str Another method ot ob-

ta.1n1ng a water supply is to build a dam across a mall stream and impound a 

au.tt1oient supply ot: water to satisfy the o1.ty• s needs. The latter 1a en ex,. 

pena:l.w undertaking and 1s followed only when a sa:t1otactory supply is not 

a'Vaila.ble elsewhere. 

tn1ll anot}?.er possible source ot water 1s the bed- rook tormations 

which make up the uppermost cruet ot our earth. 1n Kansas these bed rooks ( :In 

the order ot abundance) are shale, U.mestona and sandstone. Sblle (aomet:l.mes 

uronaously ref'erred to as soapstone) 1a a oompact clqey rock wbieh ma:, con• 

ta.in we.'\er 'bu.t 1a '\oo dense to permit r eady movemerit ot this water. Lime• 

stones may be dm1larly dense,. but a■ \his rook 1s more rigf.d it 1s liable t.o be 

traversed by e. mUl t1tude of Ol"acks or Joints 1n which water may accumulate and 

'through wblch it. may ira..i with considerable rapidity. However, limestone 1s 

composed of eompounds which are slowly soluble in water so that water which 

bas been stored in or which ha.a passed through limeetona dissolves VDrllous 

ohemioals, the direct ertect ot which is to materially harden tho water. 
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The third. 'type ot rock, sandstone, ia the beat bed-rock water source. 

Sandstone rock, as the name implies, consists of grains or sand. In rare 

S.nstanoes the sand gi-a:lns are oompletely tied 1ogether by compounds which 
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haw been preo1p1ta.ted between the ~ns by underground water. In a. maJority 

ot oaa•s, however, the sa.tld gr-a1ns a.re but slightly c--.ted together. All 

these grains are roughly apherica.l 1n Bh:a,pe :they will not tit ~ogether to make a. 

aol1d mass, but instead there will be a vast . number or pPen1ngs (Just a.a \here 

an when maJ"bles are poured into a container) 1n which water may be stored and 

by means of which ~:t ~ move trom one part or the rock to another or f'r0111 

the .. 1f00k :Into a well. All llaJ\Y sandstones ha.!9 a porosity ot 25 and 30 per 

oent, t;nd even higher, the amount. ot water cont.ained 1n a 10-too"t bed ot 

aandatone beneath even as small an area as one a.ere would bo enarmoue. .Aaaum­

:lng a porosity ot 25 per cent, a 10-toot body or sandstone underlying one acre 

could ~Y enough water to supply the city or Gardner with 25,000 gallons a 

d.'1' tor over a mont.h. ,If the 10-foot sandstone bed oowred a square mile its 

ca.pao1ty would be sutt:lc:iently great to supply Oa:rdner at the aamo rate tor 

owr ti°" years (without ~ addition flt ~ new water). Aa a pntraJ. l"llle 

eandstones <10 not contain abundan~ soluble minerals, so the waters tr0111 sand• 

atones are rolaUvely low 1n hardness. 

thtortunately tor most Of' the cities in eastem Kansas, sandstone is 

a rather scarce rock over that. area, but th.ere is one sand.atone formation, known 

as ~ s-u-anger, which crops out over a number ot sq"8.N miles 1n southern 

Leavenworth,. eastern Douglas, and western Johnson counties. In the vicinity 

ot Gardn.er this sandstone caps the divides between the Iransas and the Marais 

us Oy51es drainages. :rn ahape it is an elo~te eastward-pointing tongue 

1111b1ch extends no :tarther east than a point a.bout 2 miles west ot Gardner. 

Thie ie close enough, however, tor that city to utilize t'\ aa a source ot 



3 

•ter which can be piped into town. T!;Ji8 B'r~r eandatono no doubt ai one 

U.me .xt•nde~ tarther east. covering tho area that 1s now occupied by dnere 

Olathe and other cities in Johnson County, but. ~ the te.1.r~ recent geo;los2,o 

pa~t the agenta or . erQE.1on, such as. running wa:te~, hava stripped great. 

quant_1~1es or the sandstone and exposed tha unc:Se,;-lying rock at the eurt'a.~v. 

~ or the roe>ka in eastern 

marine seaa. A s1nldng. or rather a large 

re apos1~ed upon the t'loor or 

the North rioan continent permitted the ooean to cover 

aquare m1J.ee or What is now land. a&t tor tho.'\ 

ainl".ings. ot 

hundNda 

ettl1ng Of.' cont!-

nent todaiY ot a mere 'thoµaand. teot w9\lld permit tho - . • . ers from ihe GtQ. t of 

U.x:lco to surge nonhward and inunda.t par'\ sias1pP1 V~ley, 

including a part. or ea.stern Kansas. !'iah lllbioh ditterod somErr1ha\ from those 

'that live to~ inhabited the seas. me sea. rloor was 1nhe.b1ted. 

shelled and other marine ~s, sor,ne of which ~elong io groups ot the animal 

kingdom which are represented by liir1ng romee but others 'belong to groups that 

now extinct. In these aeas mud . - . . cl.a.v wa.shed 1n o:-om aurround1ng ltlnd 

as slowly ,ae'ttled to the bottom the e di 1ts or the pre~en ... 

. .-e \he shelled animals accumu.l.a.ted in gr-eat a.bundanc .aarbonat 

was prec1p:1ta.ted on a. floor 11meaton.o bode were _ • Plant ma.tori.:ll 

which accumulated. 11:1 'V!lst abuudanoe 1n 81IWlpS al.Ong \he shoros th anof.ent 

a e•ntually be coal beds. 

In plaoea ~ s·u-~r sandstone is f.aillle .ely rlain by ,hick 

limestone kn<Mn the Stamqn. Thia l.f.mestone la ot ~a.a llhown 

by ~ oocurrence within tt ot 1118.l\Y types o-r marine orsani~•• . •~14llY the 

11 tic. 

Bowever, the stranger sandstone does not contain 8Jl:3'. iaarine orgardB111S. . . 

Thia ~agt, coupled with o~er evidence• tnd1oates tha~ .U fs ~ treah--.ter 
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tOl'Jldion. aoma. t~ aner 'the ~pos1t1on or the Stanton. limestone \he sea 

wt~. ~.,._.s ran aoro•s t.h• ¢oun\ry as they do t.o~. locally, lakes 

..-e termed,, 11114) wtiiah t.he r1~r, waahed ~ from t.he surrounding uplands 

llldcb ~ C,..pos1tecl on \1- lake 1'loor~ ~• 1a a ~~••• that is p~ on 

to~ in t.he Great Lakes and in other J..~• ot ti- world. J'cllrtuna"ly tor the 

Oitiaena now living in p~ ot northeastern Kamas, one suoh lake occun-ed 

hire a¢ was th• scene o:f' deposition ot what 1s now known as the ~anger 

aandatone. 

Now to turn to t.he pr&l!ent. A,tWr t.he cleposit~on ot the st~r sand­

atona., the ~nt.1nent waa once more au'tmerged and Dl£il""ine shales and lfaeo~onoe 

were deposited on top ot 'the aands'\one. Sllbaequantly thex-e _,.. O'&her 

periocµi ot 1111~orgenoe and elevation. We ~ now in a. \ime of elevation and 

erosion has uncovered ma.ny of' 'the ancient Wlder~ter dltpostts mah aa the 

stranger tormat.1on. To the ••tward 01' ~ area where ,he St.ranger out.crops 

it f.a oover$d by younger tormations. Unt'o~una.tely lfheN. it 1a bU.r1e4 by 

younger f'ormat.ions, the water in it has been q~~and,nate<i by passage through 

the aaeooiated rocks ad 1• no't. ae potal>le as J11ben the r,andBtone lios at or 

near 'the aur:f'act. The Slranger ~cn,11ation bas been utilized i-y l'onga110x1e,. 

Baldwin and Wellsville ca a aouroe ~ •wr. . \118Uav1lle U,es bu:t.. a tew miles 

eouthweat or Gardur and ob'\ains ita water trom a well ,ihich is ai:t.uated about 

10 miles west of' Gardner. 1118 Water Ie.bora.tor,y ot the State Board. ot Health 

bas analyzed public water supplies ot 289 JIILUdo1paJ.1t1eo in Kansas • . • oui of 

'111• number, only ten ~ci~~ties have a water ou~pl.y with a tot.al hardnee 

ot leas i.hAn 100 pans per million. w.p.nUle ia ~ of t.ho.,e ta~ 
' . . 

'l'he existence ot large quantities or ~a:t.er 1n the. liai&Wl ot St.range~ 

aamst.one extending toward Gardner is evi4&nC11td by the many f'arm wells wblch 

have been· •xcavat•d in it owr that area aD4 by t.he presence ot Dl:Ull8J"01lS 
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1prin8e around the borders ·Of the sand body. Contrary to popular opinion, a 

spring ot' this ty-pe is not a good place in which to attempt to devel0p 

large -.ter supply. l'he tact that the wa'ter is eaoap1ng shows tba.t 'the 

spring 1a at the border or the sand body. Ierger supplies are obtainable 

trom wlls located aome dist.a.nee within the sandstone boundary. Aided by ad­

T1ce trca the l{Ansas Gellogioal sm,ey, the Mayor and. Council or the city or 

Gard.Der drilled twelve test wells through the Stranger sandstone 1n western 

Johnson County. S8'Y8ral ot these wells penetrated trom 20 to t'eet or sand 

bet'ore encountering the underlying rock, and one well passed through 57 teet 

ot 8&Dd. bet.••n the soil cover and the underlying Stanton limestone. The 

exiet.ence ot this thick sand. is ertdence that the floor on which the Su-anger 

aa.ndatone was deposited is unusu~ly low at \bis poim. lnatauch &a Ullder­

ground. water runs da.vn hill, Just a.a it does on the eurtaoe, theN should be 

110wment toward 'this well trom all sides. Consequemly 1t. has been rocouaended 

by the Geological Suz,rey that. the well from which the municipal supply o~ 

Gardner is to be ob'\ained 1M dug at '\bis point. 
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Test Wells 
\ 

·ell No. Location Log Sand thickness 

1. sE. cor. NW. t 20-u-22 soil 9t-
Band 35 251-

• 46 

2. SE. cor. sw. -t 21-14•22 soil 22 
aa.n4 '1. 19 
shale 4 

3. cen. w. so sw. t 21-u, .. 22 ao11 12 
iland 29!' 11+ 
1 .. 32 ~ ..:.--' 

ahale 3Si-

,. NL t S'fe t SW. t 1&-1-t .... 22 B011 6 
11 5 

llhll• 2&t-
s. cc. W. 80 NW. t 21•14,..,,22 soil 8 3i- ba.1.lera 1n 

&and 65 57 3t- minutes - __,,_.: --la. ( 8 gals. per bailer) 

e. sw. oor. liW. t 21 ... 1,-.22 soil 10 
aa.nd 30 20 
aha.le 33 

7. SE. oor.NE. t mr. t 21-14-22 ao11 19 
coarse sand 21 2 plus l 
shale 28 
gravel 29 
shale 35 

a. Cen. SE. t 20-14•22 zr• we11. No sand 
\ 

9. • • can. sw. t 20-14-22 , , soil 15 
aand 19 ' la 23 

10. Ctm. SWe t SW. t 19•14....22 aoU 14 0 
e 18 

11. S. can. • • t NW. t 20-14-22 11011 5 
Band 29 24 
ehalo 32 Ga- baUers 1n 4 minutes 

12. aw. oor. SE. ¼SE. t 11-1,-22 sandy cl~ l9 
abale 24 0 
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