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GIOUND-WATII PIOGIAM ia ami mainknam'C. Bcc:insc of tlwse advanta~es, there ha!l 
ALAIAMA l~t:t'll a steady incrC'a!le in till' amount of water withdrawn . )"' / 

1'. E. I.~~IOHE .\l ' :\ , fl i ,·lrid (;(•ul(lt:i.•t. Cl"nlngiml 
S11n· · · ~. I ' . S. I '' 'IMrtu" ut ,.f tlw lnh·rinr, 
l ' u i\'t' r ~i t y . .-\lahau m 

Se\'l'ral n ·<"l'llt '1 '. 11' • .f drought h:t\ '1' f•rnph.lsizl•tl till' 
import ., , .. . , · nf \ !.1 1>.1111 .. · ~ t.:rn• nul-wah'r snpplit•s. a rnatkr 
" ' t"ll l'l 'llt ' " ~~~ ail. s, f.,r Wt' han· lw••n hlf'sst•tl in 
\l .1h.un .• "i tlt ""' ('"' ~'"''"'' watn. although a l~tmhina­
''"" of itwn ·. ts1 ·d "'~'· ,,., .. ,r,. , pollution, a111l tfr,u~ht has 
ht ou).:lat a!" '' '' 1·ri t il'al )lll'al "ater shortag•·s. Tlwst• prnh­
lt•ans ~· ·n · , . ·" ,, !.air \\'antilll! of what lit's allt'ad if Wt' du 
not t a ~w !Itt· "' '' '''" ·•n· ~l!'ps . '" obtain :ull'fJIIah: kuowlt•d)!c 
of our 1!1 " '"'" ·" ,,t, ·t I•''""" ··~ . 

Tlw a\' .. !: ,hilit~· .,f ,,.,, ~.-, ··ontrols tit<' tlcvelopment of 
.111 an ·.t. It is inap .. rbr•l t .. tlu· 1·spausion of a dt~ or 
itulust l\·. t .. tl w d, ·, ·t·l"pnwu t of a tli'W industry. or tn au 
irrigat '"'' l" '' l''t 'l. it i .~ ituport:.ut to raisin\! stm·k a111l to 
tl w !(,.,., l" l '""'"' •t " ""'' f.•nn and dunw~til' w at!'r sup­
plit ·S. \\ 'lwr.· a \ . ~tl..!ol t· . grou nd \\',tfl •r is ofh'n 11~1·•l · ., •. 
<"<lltsc .,f ih '"ll' t. "'' ~ .... tr ...... ,d ••·mp· ·r. ttnn·. largt· mulcr­
ground st•"·'!!' ' ,, . , l · r vuil~. and low t"nst of dl'\'clopment 

from th C' )!round in our Stalt•. l'rohlems have dt•velnpcd, V 
and thl' pa~t yt•ar's druu~ht h:u J.,'I'Catly aggr:l\'atcd the 
n\'C'rall ~itnatinn . Fnrtnnah·ly. In date, our ground-water@ 
prnhlf'ms ha,·c IK.-cn lnt·alizl·tl in industrial and muuiripa ''/ 
1-.:nll'ro; and in areas of arlt •s iau Ruw. It is encouraginp; 
that in many areas uf :\ lahama the re are still larJte quan­
tilit•s of !!round walt'r that t·;m he dc\·cloped In nu•t•t th(• 
\!rowiu)! d1 ·m:uuk The pruhlem i'i to nbtain an adequate 
in\'t•ntur~· nf mar ~and-walrr rnmarcrs and ••sr thi!i 
lmnwk·d~e in their JJI'Upl'f dneluJtmrnt and eonsrnalion. 
\\'t• u• ·•·d to knnw how mtw!. \\' ,th'r i~ a\'ailahl1•, wlu:fl' 
.uul lu•w it w·t·ur' . . 11ul what it' • fllal il\· is. Sm:h infnnua­
tiou would lw ,·,·n· lwlpi11l iu d.·n·lupull'nt of rcrnctlial 
IIJt'a~uro·s !11r pn'\'l'lltiou ol wa~lt• aud wist' use of ground 
wall'r. 

Need for GrouiMI-Woter Foeti 

T11 ohtain m•t•clt·d ~1'11111111-wah'r fads, the (:t•olngical 
Snrn·~· of .-\lahama l'OliJWralt·d as Parly as Hms with tlw 
t•.s. < ;,.,,)of.!kal Sur,·cv on )trntnul-watcr shulit•s. :\la ­
harna 's first ' )!rOIItltl-watc•r 'CJ;orts wt·n• pn:pared hy Dr. 
Eng• ·u•· Allc ·u Smith. slat1• ~· ·nlo~ist. anrl were published 
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in U.S. Geological Surwy Watl'r S :appl~· Papers 10:! aucl 
114. Another report, "Thl' l ' llllcrgmuml \\'att·r Hcsoun't·s 
of Alabama," WiiS published as Alaharna (:mlnJtk•al Sur­
vey Monograph 6 in I 007 . 

A ret.'fllllliliSSall('tl study cof 25 t~11mtil's in the nortl1cm 
part of the State was macl<· hy W. J). Julmstnn. Jr .. illld 
publisht'<l in HJ!)J ill' "( :ruuud W.alc'rs ol :\ortlwru Ala­
bamll," SJ~dal Hc•purt W. (Fi):tlfl' :Jl. With the cnm­
pletiun ul this wnrk !!fllllncl-wah'r stH<Ii<·s wt•rt• cliscun· 
tinucd until 19-10. 

The present seric•s nf iuwstiguticms were begun in 1940 
and have resulted iu the completion of n .'<.'fltlllaissant:e 
ground-watt•r !>1udies for the entire State. Detailt.'l l studies 
are completed or in progress in I:! cuuutics (Fi~urcs I, 
2, and 3). ~nt cmly has tl&c sc..•tttlt.' of thtl prugram 'in­
creased c)\'cr the past 15 years, hut data are nnw available 
for better evaluation of the net'<l'l for ground-water studies 
in the future. In addition to cooperative state funds. 
supplemental local funds were made iiVailable for studW.S 
of some of the more pressing water problema such u 
those at Huntsville, Montgomery, Monroeville, Choctaw 
County, and other an>as. 

Our water problems, however, ha\-e grown with the 
incn>ascd use of water, and each additional year of drought 
has emphasizt.-d more dearly the aK.'t!Cl for complete in­
formatinn on our ground-water resoun.'t'!l. New problems 
are t.'fllllinuaiJy deveiOJling in ,-\l;&l,;lma; for example, water 
levels have declined in some municipal and industrial 
area!' nf roncentratcd pumping from wells and in 110me 

an>itS of ilftcsi•m Row. Problems in snme areas of the 
Stat<' last year l)l'(•anw sc1 acute that it bt.ocame tteceSS~~ry 
to curtail usc nf wah-r, and property worth millions of 
dollars wm; emlangt•retl lM.-...·auS(• water was inadt-quate 
for fire prutoction. Facts on gmuml Willt>r have nnt al­
ways OC'('Il a\·aililhlc tu ans\wr adt:C(Uiltely all ft!CJIIeSts 

for infonnation, although illl attt•mpt has been made to 
supply the lwst data a\'ailable. Tu illustrate the neecl for 
water facb, during thc. IM>ak of -the drought in 1934 the 
U.S. Geological Survey, in ('IM>pcratinn with the C.eologi­
cal Survey nf .-\lahama, rt!f.·t:i\'cd ;md answt>rt.'\1 80 requests 
from municipalitic·s. 117 rt.'t'ftleSts frnm Industries. 39 re­
quests rom Stale ami t'cdt' ml ageucit•s, ami 208 rt'(ttlelb 
from private parties. including 5-'l n.-.,uests for irrigation 
data. Figu;e ·I ilhLo;trutl's the incrt'itSC in req~ts for 
ground-water data since 1947, and Figure 5 sbows the 
areal distribution of the re~1uesb received in 1954 and 
emphasizes the nt."t--d for ha.~ic ground-wutcr facts for the 
•·ntirc Stat<'. These illustrations show also the incn•oue 
in ret:fUCSis for infonnitliun to ;aid dc\·eloJllllt'ht of watt'r 
for irrigi&tiun . Pri:•r tn 195:3 ft•w rcctut.-sls were ret.'Ci\•ecl 
re~ardin~ irri~i&tinn supplit'l, and those rcc't•i\'Cd were 
includt.-d in auutlll'r dassifit.•atinn. Nuw data on wutt•r fur 
irrigatiun arc .unung tl&ose• fur whit-t. tht~ !:fCiltcst numht•r . 
uf recjut:sts am n.'<.-eivcd. 

GI1I11J eM Occ•rNMe ef •••1141 Weier 

Tn understand adc-.1uately tht· tK'<'urrenl-c and avail­
••bility uf J:rnuml wat«•r in any ilff'il, it is necessary to 
know the origin, dmraC'Ier, amd structure> of the rocb 
ilnd to plot thf'sc> t·har:ll'teristk-s on a map. It is llec.'eSllaty 
also to study •:xistiug wt>lls ;md springs in an aft'a. Where 
existing data are inade<tuatc, suppk-mental test drilling is ·· 
needed. .-\1so representative wells are chosen, water 

levels mc'asun"!d, and wat<'r sampk-s collected periodically. 
Frum tlw~c cbla watt•r-tahle maps i&re ~;cinstnlt'll'<l to 
show n-c.·har)!t' an•as ami dirc·dion of mu\·~·mt>nt of gruuud 
water. .1\c·~· wdls must alsn bel tt.-sl p111ll(ll'll tu dctenninc 
the hydrnlu~i<· dmrat.•ftoc·isti('S u( till' :IIJUifcrs. Thc•sc facts 
c·:m, iu tum, ht• use·tl tc• prc-<lil'l the ctuantity of water 
a\'ailahlt· hum tlu• walt · r·ltt·arin~ I~Nis. .-\flt·r these b:\sic 
fads an• t·nllc·t·h-c I :mtl c·\·allli;h'll. tbey llfC Jllat'etl in 
wpurt furm mul maclt· il\'aibhlc• In tiK· puhlic to aiel 
in dc\'clopmcnt uf •tnllllkipal. iwlu~trial. irri~atinn, stucl.. 
and donwstic watc>r supplit•s :mel tit aitl cnnscrvatiun uf 
tht~ ~mnml -water rcsourt.'t!S. 

The State of Alabama indudt.-s three map ~ 
<li\'isions: the Pit~munt; the AppaLdaian Riilp, V~, 
and Plateau, and the Coutal- Plain (Fiple 1). Elda 
division has ditlemat pologic formations and stNcture, 
and therefore diffetent water-bearing dud-M:IIellltb. 

The rodt formations ia the ...._..t In eut-eentnl 
.-\labama are ~ roeb, enainly Cl)'ltallme lrhltt 
and pellles Intruded by~ flneool rocb, ltd • 
~ (Fipre 8, area 1). 'l'llae ronnationl are folded 
Ucl faulted, and have a complicated structure. They are 
the oldest and among the most complex ,.,,,..q in Alahu.a 
and in the United States. Generally. only small or 
moderate yields up to about 50 gallon. per minute are 
obtained from welll in this area; hoWewr. in 101ae 
localities, larger supplies can be deve~. n.e develop: 
ment of water in this area is aided l)y a knowledge Of 
rodt type. structure, eliltence nf veins, fradurinlo and 
~phy. In this area tnt drilling is neee.ary to 
cleveqJ the best water-bearing openings. There are a 
few lOcalities in the Piedmont wMie adequate pound­
water supplies can be developed for supelemelatal ir· 
rigation, among these are 101ne of the alhavial areas 
adjaeent to the lawp stre.m1. See Figures 2 and 3 far 
references to speciHc data for this area. 

11ae rodts ul the Appalachian JUdp. Vlllev. and Platau 
consist chldy of shale~ sandstone, limestone; and dolomite 
which a~gate many thousands of feet . in thiekness 
(Figure 8, area II). In the t>;IStem p1rt of this region the 
nll-ks are complexly folded and faultt.od; In the western 
p.1rt they are neai-ly lat lying, dipping gently to t~ 
south. Mamy water supplies in th~ region are derived from 
welll developed in, or ~gs issuing from. fractures. 
or solution cavities in the roc.-ls. 11Je development of 
large quantities of ground water in the souihwestem 
p.1rt of this region is more dilkult and mnrc exprnsive 
th;m in the northern and eastern \ 'illlcv ilrcas of tlw 
region. The valley areas along the Tcnncs!ltle, Cah<&l-.;&. 
Wills. mMl Coosa Rivers are. for the most ptrt, undcrL1in 
by mas.<~ivc linle!ltones. Lar~ sprin~ suc·h ;u at Hunl!i· 
\'ille anll Tu.<~Cumhia laue from openings in limcstnnt• 
illld flow millinn5 of gallons of watn a dily. Throughout 
this area, then• are manv wells that will supply more 
than .200 ~·lions a mimite and some that will supply 
1.000 galkms or more a minute. Much expense utul 
time ean he saved in planning and Qatrying out grotJIMI­
watt'r de\-eloptnc!its by knowing the geologic ltructtlft' 
and type of red.• and their water-bearing properties. 
By use of these basic facts .in guidinJt an ef&Cieftt tl'lll· 
drilling program, the deve~t or lar~ quantitit~ of 
water can be aceomplished in many parts Of nortL·m 
Alabama, especially in the Tennessee and other valley 

[ 43) 



e Observation well 
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.. Intensified study including test dri llino 

~ To be activated July I, 19e5 
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.tn· .• s. (Set· Fig•Ht·s :2 ami :) lor Jt•fereuccs to spec-ific data 
for this ••rca.) 

TIH· Co.tstal Plain in the snutlwrn half of the Stale 
is undt'rlain b~· ~entl~· southward d ippin~ lx-cls of day, 
s.uuly d ay. saud, gran·!. marl. and limcstuue (figure H, 
area Ill ). Some of the sand lwds an• sources of large 
'luantities of good 'luality walt'r that <·au he developccl 
hy propt· rl~· t'cmstrul'led and spa<:ed wells. No gt.·ncralized 
"rule of thnml•" <·an Itt ' usf'd to develop this walt'r, l)('caus<· 
the dt·ptlt of till' walt-r sands , tlw quantity and quality of 
walt'r. and tlw walt'r lcn·ls \ '; IIY througl10ut the n ·gion. 
Spe('i fic lol·al data 011 ~··o!OJ.,')' , hydrology, and 'luality of 
w.tll·r ar" •·ss•·utial to aid the saft· th·n·lopnwut uf large 
ljllautities of watPr lrum wells ; with this kuowlcdge much 
additional \\'.tier satisfal'lury fur mnnidpal, iudu~trial, do­
mesti(' , and irrigation ami otllt'r agricultural u~es can lw 
dl'\'t ·l" tlt'd in most of the Coastal 11 lain . !>roper care and 
planning of thcst• dl'vclopnwuts arc IIC<'t'Ssary, IJOwcver, 
for lar~t' dcvelopnwnt of wah•r at one plat·t• will influence 
wah·r lt·wls in wells at considt•rahle clist;mn·s . (See Fig­
un•s :2 and :l for rcfcn·nccs to spt·cifk data for this area.) 

In the areas ncljat·l'nt In the strl'ams throughout the 
Stale arc allu\'ial deposits of day, sand, and gravel 
overlying all the older rot·k fonn.ttiuns. At m•my loc-.&lities 
lht •se saud and gravd bt•ds arc an eXl-cllent source of 
largt· t)tlantitit..>s of water of good quality. Where these 
!lt!tls arc near pert'nnial streams and mn be recharged 
hy tll(•m, indll(:ed iufiltration could be brought about by 
proper <:onstruction and spacing of wells. To date. these 

1951 1952 1953 1954 

sources uf ground Witkr arc rclativl'ly urult•\'elupcd in 
the State. 

In some an•as in Alabama, tlw dt·\·clopnwnt of large 
'luantitit·s of water from wells may greatly inHut·nce 
t•xistiug muukipal, industrial, or other \n·lls. In sume 
art•as, pumping wall'r from \n·lls will alh.'l·t till' flow 
of streams. \\'ell <levclupnll'nt pradkt·s that an• satis­
fadorv in one art>a mav not lit! dlidt·nt in othl'rs ; l'llll­
slrU<:tiuu prat·til-cs will ·lmvt• to \'ary fro111 piau· 1t1 plit<'t.• 
with gt·olugy ami tlw Ul't'tlrt'n<·•·· tfuality. a111l 'lllalltily 
of gruund watt-r. It lar!!t' irrigation or intlu!olrial dt.•\'dop· 
ments of Wtlter arc carried out \\·itlumt t.'llll~idt·ratiun of 
existiu~ supplies, dt.•plction of grouml-watcr n ·scrvoirs 
I'C<Jniring costly wnwdial mt·asun·s <'lntld take plat.•t.• . 

Any irrigation dcvdupnll'nt slatmld be hast•d on tlu! 
ht:st water facts available ami should include the mllt!Ciion 
and n-cording of specific tlata to aid future plannin!!. We 
must t.·ollcct at.·t:uratc information on lcx:ation anti l'Oil­
struction of wells. lob'S of wdls and samplt'S of drill 
t•uttings. adcttuak pumping tt.•st data tu dt•tcnnine the 
ctnantity of water available and the type ami capacity uf 
pump needed, and periodic watt'r lc\'cl measnrcnlt'uts tu 
show the inRut•ncc uf the tlevelupmt•nt. 

C.ollectiun of data from irrigatiuu and uther water 
development projects, when cvaluah>d with data colle<.'ted 
from the water-resources inv<.'Stigations. will be of im­
measurable help in the development and <.'On.servution of 
ground water in the State. 
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Tl,.. pr"l!' ·"" ool L:ruollul '' .11t•r "'"' '"~·'''""~ 111 \ J,t.,uu.e 
In· tlw l ' . ~ . I ; , . .,f,•l!~~"·•l !'\111' •·\ .uul tlw ( .. ... t .. ctt·.el '>111'\ 't ' V 

.. ; :\l.elt.un .e "·" ,,. .,: .. du• ·• It'd ·,. , ~upph. '" l.u '" fi• •·•nd.e(. 
I~· pn~sihlt· . tlw eu•• •d, f,. r ~··••lnJ.!It', la~drulut.:lt', .u:cl•jllalit~· · 
•• l ·w.•h ·r iul•••n•·•'"''' I• • .... 1 •io•vt·l· •t•lllt'lol ,,f lllllllll'ip.•l. 
iurlu,lri.ll . ·•I!••• """' • t ,,.! ' ' ""~~''l i t · w.olo ·• ~>upphr ·' :uul 
In t ·nllt • ·I lloi HI III .ol1••11 oo ll l lo l' t ' '"'lo ll .ll rt · ~llllrt't' . Re•t ',lll" ' 

ul rl,.. , '' "' ,, !.,,,,, ,,f lip ''"'"'' '" t:• ·ulu~\ .mel tlw tiC ' · 

• ""' ,,..,. "' !.!'"'"'" ".11t-r . tlw pru~•·•m 111 ·"laha111a le;es 
lw,·n olr ·" ·l"llo 'd ,,, lnll11\\' I • ~''I''''St'lll.etive alt't.eilt-.1 
' ""''" .,, '• .,,,1!·•' '"'" ;u•· l>du&: m.ult · iu the rlitft•rt•nt 
I!• "'"I!" I""' 11wc ·~ ul tlw !'\l.•h ·. tll •~•mpn·l~t•nsi\'f' "tuclic•s 
, , , . '" ' 1110.: " "rlnt.eL.o ·u ·" .1 ro ·~ult 11f l'filk.rl shc•ri;IS:•· ur 

rlo ·plt-hooll oo l \!lllllltti ·W;elt'r "1pplit•s; rl.l ft'l'tiiUtai~SOIIIC.'t' 
''"" u ·~ .ue· J,, ·ruJ.! m ;ult• in hru;ul••r art';t5 wllf'rt• ;t\·,eilahlr 
'·· · ~·· · .t..r.. olrl ' "' ',lfl'\' :•ut tlrt• tlt•n•ancl fur ........ is ~n · . ·· ~ 
.111tl \ I • '"'114' !>hlllies ... ,. r• ·'att"l! tu dee nahun:al dt-t. ·a~t• 

''" .et tl~t · ll•neb\ ellt· cnitle ·c l missile·s n·nlt•r ;mel Moaxwt"ll 
:\er Furc't' "·"' .ot \l~tnl~unM·r~· . 

~hulio ·s •'"' lo ... tl\· ewt ·tle·cl .mtl will IN· uudcrt;~llt>n in 
\luhelt ·. 1\;alch\lu. I ),ell .• ~ .• eucl lluu~tuu ( :uuntic•<i. thmutch· 
• '''' tlw T•·euu·'"" ' \ .ollt'\' ,.,, .,, , ;nul in .ttl tiM• ;&rt"iolll· 
L .• ~m au:.ts. I lc ·t .• tlo ·d ~~ ··untv stmlll's " 'ill h•· ,,,ntinut"tl 
lllltil •. , ., ... , .... n~ 1111' wt ... J •• Stalt · IS I'U\'1'11'11 h~· ilcll'I(Ul&tr 
J.!fiiUIIII · Wilh·r int .. rn~o~linn. l'rutt•ds 11mlo·r wa~· art• ~tlown 
Ill fo'iJ.:IIft' J. rmjt .. •h fl't't' UtJ~· ,, 1111plt•h·eJ fur whkoh rr• 
Jloll'tl l1a\t• ltt'C'II •Tiltt'll illld lift' ill tln· llflll't'SS uf puhlk'A• 
tiuu ,.,,. shnwu in t·i~un• :2. l'rujt'\'hi ,,Nnple•tt"tl fur • ·hil·h 
~rutnHI ·Wilh'r "'l'llerts art- ;1\'ililahl•• are· sl&uwn in t'i.cure 3. 

In ;acltlitinn tn puhlisllt'll rt'J'IIerb, tlet·n· is nu fik• in tht­
lu,.t·;elo~tes;a ( ;nemKI \\'att•r nllk-c "ll'"'itit· clatu nn _., ... ral 
th•'""·"''' w;att•r •'f'lll O\'eJ the Statf'. "l'hrw clat;~ wh..n 
•·,·alu;ett"tl wida da~ ta\'ailah&. K~'Jeic information may 
ht· 11!104'11 to aid ~muNI·walt•r tlt'\'t'l"tmw.ttt in many al1"iiS 
,,f the· Stith• uut , . .,,.«'rt'tl h~· JMihlish•"ff fq'lll'b. This Wur­
m.aliun is ;tv;riliihlt• fur ~J'II'I'ifk l•tt·oalitit-s "" '"lUf'lt· 
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