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rour., -water ley,. ls i Inc i rt-1 a 

,y rec .. laser, dr. 
Onolo-ical -urvey 

Introuction 

:'as moor-Mae: as cafe of the necossitier, c. life e-itteer 

',,.gam aro, water from tridergrolsx.: snurces 

o)ta - riet: txourt wells and spri cs r major ,,..ert in the develop. 

-gent of our 0 rr: .r: niame:4 rientioree in 

was CC - trona: 1nr7..ly the sources of water su:ply enc.: the 

locations r-.2 wolls and springs. In atir InoCcrn , Ilorever, 

CL rolatIve ease ith which t-.0 averace 

vreter, little or no effort o .iis ::art, the -. iffioulties in 

acoquato water stipilies ere ofton forcotter. 

en(' of ler surficiel - laio of. t:o ear-L'a la crust nearly 

always co::teln openir - s of ore sort or another, 17-r .ic% water is strred. 

7.10 ty,;es ac. these 04;cn-ir,'-s very , rn 

--rotors, t rooks co- tr then very widely i.: their cv;acities to 

store and to ,--rouro:: water. 

1:: 193r', tie In..!ierie 'ca.)artnent ::onsirrration, 

rryorta.- c- of r,roundierater -Lt.) acriculturol 

7.1eveloirrnent of ;As state, becen an obscrvatia 2ror:rtin In cooi:erat' on 

with t-.1e United ::tatos :eologioal nurvey. Amp a dart of the pro7ran a 

r_ua')er of wrlls were selected for observation and -,easurt-Lant.s of water 

level ir. the wells -..-cre ace at re7alar Irterrris. : 

rr-ti- uod to ate. Iy, 1' _;, Ir..- iena • 'rte L.Tislature exi)i.:.-clee the 

cooperative ;.at n-recotircee i vest14-; t.:te ..0_crtraent of ‘..onserve-

tion r.n: the oolo Jeri urvey. o-.)sarvaticr.-wt,11 ;ro Tart was 
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likewise expanded and now ifi.:110.ea ilcarly 170 wells t:Irourhot:t the 3tetc.P. 

I.Rcrte2ce wator levels 

The sane toe earl_ -..,rust ts:!.e openint-s the rooks 

are fine viith ii/ater, is calla:: 1:e,-.0 of juiparatlaL. The top of this 

sone, exc07-)t *hero the to,: is for e= art impermeable forriatice3, is the 

wet r end' its positio. 1.7; sllown in a general may by watar levels 

wale. Ir: "Ler° tae to,. of the sone of saturatio.. is formed 

71i::13 1 71Courrence of ' Ivet--r° tails ar:(7. 
1 ons 

by au imperrloa. le, covfr, the wator 1eve71::: 1: wells -Jill rive cencrell:.-

save t..c 1...-tcr-teJble cover an:. tae wet the fort do is cold to be 

wader ertesiart :r1ssure. 'ir.der artesian conditio:.s, the surface re:resent-

ed by the meter levels i:- wells Is t...e .iet ere-tric 

=ewe. 

fc.rnatio s earUT 's crust are larce undercrounC 

roe , rvoirs are m_10..11s.lc _y water fro:-_ ;:recii-Atatia.„ end .seei)a,:e 

fruit lakes er. stres.,z. ,,ater is renoveC tram the rozorv,:::ir by natural 

dra . to strowle, evai oration el... tran.siration or •,-)lant use, and 

fron wells. tc th': reservoir is Is 4...IL:A-

oaten: under water-ta'ale by the water levels in wells. 

7.-u78 relrfell 13 ,-issipated is shown by the hy..:rolorio 

:'lido - r.ioi the rater c:fe lo is 

... 
..-

vat r fallL -rr-1 , c. o , „ • - art. .... it 
ezi-v44 44(-14-(112- /44144-44"4(

evai_iorLi.'. .,--L.- - . • r..!•, .:,.. .r re.ecles t. e 1.ani, 

http:imperrloa.le
http:ifi.:110.ea
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surface. it ,art runt (Si' as surf.r,ce flow into stream al' lakes, 

part is evai.orate fr n tho surfacT, sole another .: ort seeps into the 

grotnd. to portior that sea c. 'nto tae cmund, .ert is used by 0.ants 

and 'a r9t7ttinee atmcc..;here, natural:- Lsto surface 

strermis and lakes, acne—part is stored uneerErcun. r!-.7 wry eventually la._ 

recovered by molls. It has been eatiretef'. t t1 of tl:e total rainfall in 

InCana,an averaio of 65 to 72 :-oreent is lost evp„oration and 

trc!Isiiratic-, 3 to 20, percent tor Axect.,turface rur.r'itnt-: 10 to 

(mot is reeaarree to the rr ._-su.swater res.:N.61r' 
• 

The observatic. .-w,:11 ..rck-,rt,•,mhich was stertee_ . 1935, i-ol'7eed 

L6 wells, malnly it the northern half of the state. :ese wdis were 

aver cored by :e.scnnel of tat, Ineisna Department of Oonservaticn, the 

Civilian Conservntior Corps, the Foil . vtrious:orservatie -ervic, 

municipalitinc. :Alrinz 1936, neasuremcnt:z Gf 1-vol were started 

in an a:dition!,1 the southern ,c,rt of the state. The pro:...ran 

:.as been contintw. to date a.- r!s :con ox,2alijo: tc Lnclude la wile, 

tie majority of whiAl are measured at wsek1:7 '...t.A-v, 1e,ar. Jr 2 

are equipped alt: automatic wattl•-level reaor% rE C.-at give a co truous 

recore o muter-level changes. rhe locatiors of these melle are a.tomn in 

slide 3. 

aide 3 - Ubservatio:1 wells 1:-. In itna, 

A.1.0111./ 

T:te mf:11r. selectee for elservetiol pur2oses tro =used well:; that 

have been aban,lole.... for one reasa or another. —4,14-46.mirot wells lAave 

beet t:sed. They have been selected mnin17- t.:46 baris or .-.7eo7rr:.hic die-

tributial, oonsiderinr, however, local ,:ocloTio an d:o:;o:Tra,:'.7'.,! eon:Mons. 

The main purpose of the observatier-vell :7ro:ram 'ass beet: to i2et..-rmine the 



	

	

	

	

		

	

		 	

		

	 	

	
	

 

	

seasonal variations and general low wtime trends in Frotandrwati3r levels 

sne to stucly tho relationsktp-between rainfall ;round-water levels in 

different parts of the state. 

Most of t'Ae water-level measurements are made by local" observers 

eager voluntarily or amployee by the S. :.;eolocicl .-kaivey. The depth 

to the water surface below a permanent measarin7; point Is Aoasnred, by 

!leans (If a chalked stool tape and areic:rt. The.yeter-level information is 

checked nnd tabulated en6 is published Ls annual -into:- r- perts as 

:. titer. aupply lepers of the U. ;7.. Geolojcal 

- Iinu 1......11111.• 

aide I.F - eater level recorder installed in en observatio. wf11. 

Jany of tae o6servation wells, ,artioularly in areas of heavy 

itrIping from hells, are equied with water-level recorders. This equi,--

went is placer..' '1-1 a elelf oi:tr the well. A ::'.opper float ..laced the 

well, en Is attacet. to a cable t.::cA r asses ,mer the wheel at tl..c 

ricA of t:.e instrune:It. This wheel ca,Inos thc drum on w.lidh tne recorder 

0.-lart is placeZ to rots':- es wetf?r level mtves and - clock 

et the fr:at of trIstruaFx.t allows carria!7c to bo 1.v1106 across 

the c..trt at a zikto of ciieed, melcin[-, a reeor thr, water-lovA. 

Irater.levol fluctiatiunr 

Tho water level in well is nearly elwnys clisninc in response 

to tie effects of natund end unnatural 4 Af-..nonces. lsari; of the c:Ismes 

are of minor importance, but in many tho effects of these minor 
1 ' 

e:Iances must be attmtmateclAin detailed studies IT wetter-lovel resort's. 

ater is added to tho underground reservoirs natural rec4arge 

or re2lenis, font from ,reci Atation. 7::Ja offect of rain on ,,round--water 



	

	

	

	 	

	

	 

	 	

	 	

	

	 	

	

	

	

	

	
		 		 	 		  

			 	 	  
	

 	  

	

		

	 	

	 	 	

levels is often very proncuneedas shown In the next slide, show; the 

r .C.Tet of ,reeii.itation , n water level. 

effect Froune.--Arater levels of abort tl'reo-ciur,rtors of fill inch of 

or.e 2:.-12.our .erjo.. The well In *itch the c:Lae was noted is 

abt 107 Pe t endir.c In limestone, rne is equippeC with a water-

loyal recor.'or. .e .4.e.rt, tr s7,1, o CYO'S r perio. f about 

indicated by t.r iierizeiLtal scale. The cuenze i met.-fr levol was about .• 

root, et: in:lett-Al by to vertical soc.le. The shaded portion 

-,:_,„.44-0 0-4
sates tfic uaurlativ.:-. rainfall. in inahes, - 4, 

It is nto t.rt tac water level conV.nue(..--. to decline for nearly 

12 hours afte.r ruin started. .1e-ivover, etieDn js.1.1 rri.e. :O0 

a.m. a-. only 3.0L, oi ri of rein fell end tic was a;;arently 

ins•_11:- icient to •Lny noticoa.:)le effect o,:. the water table. .:o 

in water luv- 1 occurred until r.t crat 0.11 reinfell fz1.11er.. 

water levzl roso rapidly en:or.tirmof to rise _,• - r nearly 72 hours 

after tilo rai:- Th.c.: total rise ir .,roTTL:,-vrator lovq1 me a out 

10 tin.- - rainfral. This Is quite r.rturt- 1 et the..'n tis -rem" ea the 

openinrs the rook were-- ----10--perevrtt er-levee-tOe3rthe-,tote1 
I: sf... tz, • 7TT 4.44:. X-44 ALt..z L47 

, • .-4.,.-ell--ceAtt t -1• 0- t • L t- •volume of thio ‘c• 
I P. At: , ,1. -At. e :ht4Let 
removed fron the rrouncl-wat, r ras.!servoiez nnturel 

aatrat 
",144,4:11/drainace into ntret is, by locut.,..8 evf:poratior. m: transpiration, ;21:4 

4 
by 01.'30.1:7 from VT a 13 • T..11 cc:c1.•- efl'octs r:4** trwia-

_iretiol. looser or use by v,.:otat:o•, -: at levels. it should 

—a.m..- ....dr 

!--; 1 i (:. C.; ::ftects of tx.:-s_.7iration 0:: • . levels. 



	 	

	 	

	 		

	

	 	

		

	

	

	 

	 	

	

	

	 	

	

	 	

	

19 notee tt,at duria,7, the dtty1i7i:turt riten C17 .v.n it out vac: „lant 

7-th is vi7prous, the wator level lo1 eliuts. Lurim7 n1- ht 

idflat :rtigth nc;:c icss ceases cnki 14tt:r lcvel 

risco. Trswell iz located 1. a Lrcvc c: fe 7 rly is-7- o locust trees. 

- The effect o inz from a :J'arby T,11 or water 

in an oservation well is them Iv tile net slie. : about 

- ',ffeets of 1.?u. o on L,roune r 

10 feet may is oi..)_:cte automatically to sui•lay 1.-atcr fcr .1r7 t.rr.ionia 
• 

coneenser. T..c rater lcvol in the o,se ireLion 1l riarzi Corn sl.out 

• 
17'ect caeh tic to nearby well is fluctvetio-: of watnr 

levtq cn 1aturer:!, r.nday, ar.,1 -Lovdt;, storo in 

the ticll lc locnted is closed,cre quite Cifferent from those 

tile rest rt t: :c:. 

factoru a. fecti :inter levels iLclude in 

bervrietric :rorot:r3, tho. ..fascagt! trnins, r.r. eart:71 to; 

';ut tLcso are ,L.0 r:lctivcly A_nor in extre 

fn:alysic of v-at?r-11v.1 moords. 

Gez,ersi tren(A6 1i :rouni-Jr levels 

ofore :isc.2scinE it dot!Al th:7. tenerai trtmd.G in Lround--cmt::-T 

levels Ineins, several zeneral feats nnst be conside. water 

is ilimpeC from a well, tc watzr lev.1 in thc. yell 7u.ot be lav:ored in 

rtr tc• cause a6:itionsi water to MID 1: to Cie to rlsoo t:tat 

'P i irrted ct. at r 1ci a tiI formatfkon around the well 

is view lowered, cauci.7:r, a depression in the watc.;- table tat is eiape,:: 

neve or less like :nvorted 3one. This lowering is calle-it the cone of 



		 	 	

	 	 	

	 	 		

	 	 	

	

	

		 	 	

	

	 		

	

		 	

		 	

	 		

	

	 	

	

	

	

	

	

deliressi It r :lc tr,t 'urn' well!: • ive,- area are 

c; .es ecpreseio- rnt: re7:ionn1 

cc.--nr- (..oic.- 6/3.7- ;.o c- ;--P:102c.. 71.e size af thy rer-1oncl cone 

::.s b fectorti, r,r.teof t most irryortant 

L:ntity c± wet r be1rti7. ;Jur-To-. Pie con:, of derefs:310i. nor:lel-

.

will oontintie to crpanr.`,./ nntil tie quantit.- efeigat-!..-r -efes-eirtr; outer 

-the rf.v.:erre occurring within e- ipr aJ..- i equrl 

4.ae t;ty iiu-tpeci. In most 1-)oth 

=4 the ;--tral-,azr. ver:- ?ran ac:),- to "'Ay/ anc: "ano of .-.'erassion 

sollora renaint ccrtz;i-,tint 1- size or :tp. ft. ecline 

floetp.n.k -1("7-sTr, r4.1-: ogr...rrlfr..elora;nt c t:-.c 7,roure 

water su:,_ iit 0 r liven tree) brt indictIte r34-ri1:- the r.orrlal ex_ tA`...-

sior of ofs riw-mssarr to oatJ.so the ro...-2.4r. titic 

vatr to f1 to to Its fro:: it Is 

:Increased efCloie:Acy all If: o use of 

electricity :las great17 Ir.oreasee the lase of watcr. io it is dtasier 

lercf-r bi',antities of water now t...an it was O y..?ars k;0, nEry 

rtgle uses ar" fcr water tile average requirements for wittn. vo 

been stew:ill:, increasinc. Th increa.sed use c. water for In.dustrial 

2roconses, for air ci-i.ionta.•ai ool-Inr, an: the wide..A:read 'se of 

watr in rurtil. areas, -Yor fa,:lities, 

c:onlin, ;Acts p1a r. rte. ;:i.ort,sr dentine OR our sources of water. It 

been enti.leted t.t sn sTerace of nam.r1y.20 billion gellons of ground 

1 .7 

1. 
-yratr:r a Zay was :pee clusine 191.:5, nearly two 2urkied durinr. 11)3: . 

The increased use of water i t.. t -luny pcoi:ile Nil to 

reelize. It is ear;., to turn on r L'vuc3t -r _,ress a Inittor to ttirt: on 6 

punp.Pnd as long as th-.: water s t:tero why worry &out it? let, --lenv 

c 

http:nam.r1y.20
http:ro...-2.4r
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o 71,4v..,11e (-3.k r..e7r rea11:7 e2c 

e." to -isle se wr..tcrt..T Ci now. ucl1 

yet:re agc. ovic 1.1 the water t ecouLf 

be U70.:: it c.oui. -„ectet, to ,..-ro.--2.rd there is no rsc.1 roc o o.7-. - u-743 

2ff rmu.ons at after yc,rre of Ilse. 

ater levels vnc3 the 

cnottrr"... or coact:alai iz reator t.. ry roaIizo. rcund 

le•ult caierally resah t:ir etn.4 =41. t.1L;.-„17ings usurily 

thrcr.;;:..lout. surricl- oiit, rJeo. .F:tacc: :..onetine 

„ • ...
bet-X501", C•';'t 0.3 0 I t let* wti•tor ,ey 

tisualy . secrorttl variati,n levolsir 

In Jana Mir 'ye as raze. Es 20 cir rust 1i algae iiclls. The co:_a,..r(rison 
• .'ti 

' •,,e4.••of, water levols measurrd st 0 Ifferent seGeon0 ol t jeer.mks,- oitcri; 

rcer. 

It c:ioule. tiro be realised test -water levels tn alialarga 

a- close r.loi.-Aehe.-ti:' to i:, rocipitatio... L.o average annuel 

Aro., -.row ••••••••••••••— 01.11.11.11.11...1.ow 

1 i - 1.43 .2 -i- t-nrc enr....race 1:41:4 .1 2- rosipitatiort..

t• I: r t :from 17 

to. 1. 1, c.oc, aecorci. r • r In 

ort:- - recii)itttio.r. ith tr(. r roune.-waL, .. 1,31rels, the..e: to 

serf-nal e. r.rt7r. _re.itsti or c. Afrein 1' 

t lottoc: as ..ar P tt3r: 

cctes raj-1'g11 -.;:rtial and tr..a. 

yearc 1536, 19::.„ 19.1, A< 1;4_4 _lave ofte,-.. _eon 

c% -11ed ",..lrout years". 7- : 1937 as well above nr..riaal ar in 

19;45 was t;:,e hichest on rer.:cri:. :Airing the _act 11.,, leers, rainfall 1141 
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been above nornpl slout half the ti',. 

If thc front, avora7e are rCCo the 

perio. 193e t e cuinulrtive "e_ar*ur. ;"rve i3 O'ItPired 

sho et~ et: Cr:r73 _ Live er..'f.z:t of 

2reo124te lc.- art yetre tind is for cc r' trIn:s 

1-r-7e12. It n:tn: tic cu=.11ntivo (2 -).. 5:rture 

curve -I:- 1913 rne 1911,. 

T. 1912, J. c':'oe of t..1-;, 'Jnited .tates c'' cjAcin-

ed informetier: or. cn:7(46 :r rr..,%awat.7r 1rc1 tlro jhc!A to Unitee 

tater.; t vest.lonrnirls. T1 :''- r f welly, were 

.., '..!••:1.t.t!,-3 1-tut United r. 4 te .as Is of 

o , urd thci to tcAti.1 co 

"let or ov - r i. art as 

her. f;sicr lovels• 

C. . :elnzer, -

raise(' solvor 1 --est'n-s --3rrrd'n; the validity or to .o. clusims 

ane. thtt te arr b izleading for r nuni;e:- of resew-43. Tie 

irineipal factors tt rnr ,:evn 1oc! to erroneous 1,2-.01-- ricrs include 

t a feat tt^.at n1 7t.risk-4w in :r::;Jaz:1-ater by 1... was a,..arer.tly 

not coraidereZ„ _ot:i i1ity thit -.8n7 17,;11.s ey hcire 621471 

the fact tit 1910 -. z r.n. unusuall:, Cr' :ear t:-.ro-.1.out tho United. ' tc.tos. 

In rioC C or o: creunc:.-Nrat, r 1oc1 s 

quite s..ort, 11:: not cx.o.:,e(".-.- I. -ars, r.c attenvt :lac been 

iy thc, re.entI..-.. -vosti,:etiof.to eatintti..-. t..o OE Li .1 doclthe in -.1.at_r 

level thro;.,- ...ate -j.2..oui. a larr,e 

of t-.c ctatc, art. ic..sst.ii O feet TD:lowt..• 1:nt.. 

a',rface frtd It i .arC to believe that wet luveln areas wero 

http:vosti,:etiof.to
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eri,7inall:T 11. feet hizher. 

There are strown 441 '.4111 neat rra.:ie of watcr levels in 

Slide q Gra, he o.' water levels in .'tester! 1, icertcoraer 1, J1. 

".1 II III I, 

3 wells Li -iffcrer.t t. e tiAtbt-n 1 is r c 

..river wc.11 IscM- (te r': ncrt 

Ir.. iarta. -ell :.lonttomeri 1 is a dug voli 17•• feet dem. :t 

wert-e•: :-.1 Int:Jere.. pr-6. 7.'011 irrk 1 It a ch4; tail, .)r" .eert, 

the Clerk ate Foract coutliern 

The ,•E,.-• 'r^ tre.r.‘Ls I r 7vL12 etor ince from 

4:: r tyji '.- several laws. tk.- lowest lcycls reaon4;C r = 

• -e cash. :Car s ion_ Bred or the water levil at a r,iv:r. tire each 

:vex .may roc'. T...r.asmier. as lowest levol rt o eae:. 

se-PeeTr to "oe from tire th-.: well o%ner 

wr /1 drIller, t-ie lev71 .:rr, been .zunerel tr•ce.s. 

It is t._! 4 In r..e 7.11c elates tile s -eEo:tt1 

as ea or sew than the airmval C...ar‘ rc. 41! - erio- of resort. 

ales Toted that ter rater levels -.,•-32.1 lo. pet in 19.!.0, 

, ?nd 17;'•:.., ell ceuriv- ral.--7•11 was tl-art-2 inches 

Selcrr rtervekl. • 11 ,7* - 3Tcl, for of cr 

Well:. Goci l.4..t 2 • ro - .2 1: Joe:I,: 3 C.. t as 

istri.";utlan 11. It is a_ ;,:arert, .117.ever, 

v...3evcis Sae 11:2- -law* ri•Yt- 4ee14-re'' serio..s* 

ram. 

.•-•rr-lv... sever.,1 ctior wells t.' •r:••1-- 'out stet' ,o 

Slide 9 - re '.s of lest. -.Lev 1r .`scale r, own Jec• -7. 1, 
ar..iscc 3. 



		 		 	

	 	 	

	 	 	

	 	

	

	

	

	

  

	 	

		
	 	 	 	 	

	

	

	

	 		

	  

			 	

		

	

	 	

	 	 	

	 	

..1-8. .e.*11 11 't1•• ) - 3 

WTI gray -. 1.- 1, c 7.-rt c2v318 

is fee . 2:: 3 -trend 

1or 14- -nosrally ari 1 

t..;•-• 

;2 1.- 7, f:1177 ;11 an. 

' . 1vI 'r 

ra.;:- •...• • 

2 '7 4.. 

:1-1. 

.;•-• r-. 1 •.17", ft. 

. ., _
' • ; - i. r . 1. 

_f.! e tr. 17: 

.43it• • ., 

• at V 1, . 

-- t 

— .rt wat,--• •Ivi I i ) 

4,c to.; '.... tr.: L -3 Stijl.; t t 

; fry-- ' sv- s _cur). are 

orally 1S . .msztve., - ..r 

tront.'s wolia -ula.1, Jas r-

41111•011•••110.111...... 

Little II- - Tar;o water love I; .ularki. 1, .2, 
a. : 
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?alaaki ,tats Gana i-renecve 1:oar eri11cCs.11 foA 

dev., eneine in liwaton. Me soca r.el o:lanee 1. :etc lev-1 lc some.. 

Af..nt smiler than that in the claim wells, and the general trend kailesry 

to be slowly u;7.,,,ara. Unfortunately, tt reoor urir 19L was very.

,coor rate the and low levels for 'LAI. 'oar were no."' ..-.1...-ftsttro'. 

)11 •:extilten 2 at .o5leevtlle, le j11 wli 1043.,rt t 

deb 131 lirwst,c6 0. `2.1.0 wat,.:- level in V, iis well is affeet.9t.1 by 
or 

2umid.nr fr.on aewrrl vc1 w I ii.earby and 17,erhsi:r 

The sesame'. ren,so i lervel i varia5lo, cf-rieral treLd 

age.ri follows 1: .nt of ,..riaci2itstion. 

twe lower half of I-- e Exc. 1.. te .lo. r .towe 

firca :. f In. unk... the water level in .t. .eso wells is eeriot,ely .)U-l'1-t/ 

afctci b irk Ir. ..ror. . flurticnearby wells. The 7.ajor a.tvarcl 

ec toly searmal Groum:. water `.'(-,r E.ir#ocr. 

tic i. ricr.. a zrovi)1 wcal rine 13 trte,s tie unc.erlyin7 

ltacistore. gonoral truni.. wasri ly riorto 1911, ra";,-

644,444.44 
-eo auze c'o, it; lent iree ipitatio iirt1:: to tilt? o: tinue.11:7 

puni.)o for airoa(Aiditiry_inz i t.c o".%-nto:in area. 

1.1, however, the trend be-n rev rned 1.22.:1 is r slowly 

r.-"r41.:i Asa _eau Cue to nor* norval. o ooz1w ,,r,-)01iteticv. tn.: to a 

.ro130-..)10 Lr. the area, t..rt Ott."313 s2 -t. volunterily 

...,ocause of 1-,.orenal.z. cot...:a of grow iretzn- for ctir.o;.e.:.itionlr: use. 

-0 hegfo seen to roccires of number of malls o. diferert ty2es 

and in different iorts of t'le.atate. ,e have ser, the olrse rolatims41:: 

between trends in annuel :rot.:14fitatior and tr,-n.:,s In :rune-w1,11:1,-,- 10701a. 

_:,ost of the wells fcr ic eowds of .at loyal wore s1.10.0-. uel-e 

http:644,444.44
http:2umid.nr
http:eri11cCs.11
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rural areas red water levels viere Leaerally not affected from 

nearby wells. The wells Com w' re selectee prinarily =_Amause of the 

continuity of the records, althourh othvr records lam the sane 7eneral 

trends. 

One question titA is fre(luently as!7:oc2 is "-as tar: 3roune.imater 

level Lr. Indiana declined seriously?" I :> :our like to allswor by sayinz 

tn.st thr: Ground meter level i---. Indiana doubtless has c:eclined to sone 

extent cin].e settlemmt of the state began. The decline, %awever, roes 

not kpear to lie serious, excet relatively few tress tl.e state 

Vlore lern•;© ,uamtities 01' :roun2 watc7:r are jung,,ed from vmlls or where 

for-mtions -.eve been drained by quarrying or minim-, o:srations. In many 

areas t e loworinc of ,around-water levels :las cut dawn the- net%ral losses 

from th :round-wat,,r roservcirs to erainage into surface streems en( 

ovaporation anc: trenspiratio . . In many inustrial areas of t:1- strata, 

loveln .nve door; nee'. .lecessarily in order to draw wat'..:r to 

from Ti'Jell it 7.z-

col.erc.1 troxld -rc- ,n6-wstar levels durinc,- the _act 1:. yenrc 

- 19,1 end has been more or less upward since 191,./as dovraward 

the ti c._. 1. Tt is believed ti-Isit if we ex,7r-

ience anothcr criccr o deficient rainfnll, grenno..wat:.:: levels will 

.ro')ably decline It is ossentl_al, ,orever, to cortinue mcaEure-

-lantS c:lan--es in :roun—wate-.. levels oreer to be forowarnec: of 

possnle aver6welopnents..Jatixc e7 , • • a. Cl • qt. 

:,not hr question th-. t in often e..:roc: le "'re thie slremiometer 

zu.., i1ies in Iracliala being ex.isuctecIE. ' ienerally si)oakirit a belic,ved 

:-roun(7-eater cd' Indiana are not hcir. exhausted any: 

additicr.al -round-water dcwlopec% -e;?lenis'aznent o.T. the 

http:additicr.al
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rezervoire is still rreatr than the withdrawals end lame 

quantities of -,round water are draininF naturally into rurfr.cs streams. 

Some o natural :1-fAra:e oof)V be salvaged by properly spaced wells 

and be to brricri.cirl use. 

Mere arc many areas in t?.. stz‘te where the ,roe:,nd-water supplies 

may e.evclo,,ed-to ca:acit:: of tLe sc,uree of su:?21y. In many 3,00114 

areas, A.fficulty iU cx;:c-rimced in maintrini7 adequate rro,11d4water 

supply, ma'nly becirlse of close aciny t . n6 imp the decrease in 

yield of indivioual wells. 

-e will continuo to inzrcese Lumnds for water and ground wets: 

will become incroasly inportant in our (!rily lives. "e mast continue 

cYlr -vm.t1:,ry of thc 7rcr,r.c. rat r res:,,Iroes of the 'tete so that remedial 

measi;ros r tr.- or to prct,7'ct t.dv w.lueble resource veLen such 

:learuree bOcorte -1-Alcvl:ssary• 

http:rurfr.cs


THE OCCURRENCE OF GROUND WATER UNDER WATER TABLE CONDITIONS. 

THE OCCURRENCE OF GROUND WATER UNDER ARTESIAN CONDITIONS . 
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