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%mumwmmumzs,-wm tranmitting
your report entitled ‘Memorandum On Availability of Ground Water for Irrigation
in Certain Areas of Eastern Arkansas', and requesting pernission to make this
. an open files report. . : ' |

"We wish to point out that anyone attempting to use the data in
“the report ehould be advised that these data were developed as estimates of
probable irrigation development under specific sets of conditions of drainage
and flood cantrol and of projected prices and costs of production as used in
the Mississippi River and Tributaries project studies, and do not necessarily
reflect the total 4rrigeble potential, acreage-vise, of the ereas involved.

"With this reservation, permissicn is herevith granted to make this
en opzn {ile report.

"o mpnecia.te your interest and anutmee in helping to develop
this mfor:.:.tion.

Ve ere atteching a eopy of this lettertocacheopyortherepm't,
so that anyone resding the report may know of the asrumptions on vhich the
8011 Conservation Service developed its estimates.

P. Eldon Dennis
District Geolosist
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'

KD ARDUM GH AVAILABILITY OF QudUND WATIN Foil IRFISATION

IN CUTTAIN ATTAS OF EASTTRN ARKANSAS

By
Fe L., Dennis and Others

\

This memorandunm was prepared in respoasa to a request from the Soil
Conservation Service, lLittle Rock, Ark., for information on the future
prospects of irrization of rice with water from wells in ccrtain sreas in
the basins of the Cache, St, 'rancis, and L'An;uille Riverc, Biz and Lials
Creeks, and Bavou Meto and the DoucfeTensaselacon bacin, It was prepared
as a part of the Flatewide groundewsatcr investicetion in coozeration with

the Arkansas Tesloice .1 and Conscrvation Cormission and tle Univercity of
[ o

Arikancas, The speocific areas and water requirewents specificed by the Sol
Conscrvation Service are listed in the appendix,

Trkis memorandum 4s based on &1l availaile informaticn on the nurber ena
vield of wells, the thickness and character of aquifers, and fluctuations of
water levels in the areas named, 1luch of it is basad on analozy with other
arezs, as detaile? strdies have not been rade in the areas nared, It outlines
the evidonce leadint to the conclusions as t9 Lhie evailability from wells of
the zoecific quentities o waler indicaled by ihe S50il Cencervation Service,
and points out feclors that mi Lt have an adverse effcct on duvelopnente

It is assumed that all acditional dovelopmont will be from wells, &ad no

consideration is tiven to supplies from strecams and surface reservoirg,
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Cache =3

Reach 3 of thoe Cache project area has approximately cqual arcus in
Jackson and Woodru’f Counties, The area in Jackson County is usec aoc an
exanple, In 19¢€ there were about 75 irrization wells in the area, and
records includin:® moasurerents of water level were obtained on more than
60 of them, llepths to water in the wells ran;cd from 13 to 32 feet below
land surface but zenerally was about 20 to 2¢ fect, Lepths of the wells
ranzed from £0 to 125 feet, but most of the wells were from 90 to 113 feet
decp, Total estimated pumwaje was about 8,L00 acre-fect for rice and about
1,500 acreefect for supplemental irrigation of row cropse 1f the same amount
of water was pumped in the part ol Reach 3 in ''oodru?f County, the total is
20,600 acre-feet of ground water used in lieach 3, ~iis it in reasonable
nreerent with the Soil Conservation Service estimaic of 25,768 acre-fect,
thich incluues 211 irrication fron grounde-water and curface-uater sources,

The water levels in ovservaiion wells in this reach declined, on the
averaze of 2,8 fert in 195L and 1,6 foct 4n 1955, In 1956 the net decline vas
O.li foot, but therc were as rany wells showin; a risc a&s there were shoring
a decline, In 1957 ihe levels rose 5.8 feot, so for the Le=year perind Lhere
vas a cumulative net risc of 1,0 feot, A part of this reach lies in an arex
in vhich 2 rise in waver levels was noted beiween 1230 and 1953, (Counis and
iagler, 195L)

Irrigation=:cll cevalopuicnt began in the area gboul 1930, but 70 percent
ol the wells in operction in 1955 were crilled later than 1949 and LO percent
of them were drilled between 1953 and 1955,

Water-table mars by Counts end “nilexd/ show a vronounced nose along the

Cache 'Hdver, suj:csiing possible rechar;e in thal area,

Counts, Il 7o, and "zler, K:.'lo? 1954, Chanzes in water levels 4n
deposits of Quaternary eze in castern Arkansas from 1933 to 1953: Ark. Univ,
Aé:r. :‘:Xpt. Sm.’ !'E(’pt. 113 o ,42.
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‘ator in the Quaternary deposits in the extrewe southwestern part of
this reach rmay be sxlty, This possibility is sug;ested by the saltewater
area in \hite Coun.y southecast of bald Knob and across tho White River from

the southwestern part of thiz reach,

Cacho Rel and Re?

Reaches 1 and 2 1lie in Prairie and Monroe Counties, At prescnt the
ground-water resources are relatively undeveloped, The part in Prairile
County ic just east of & cone of depression developed by intensive pumping
for irrization of rice., Water levels, and therefore pumping 1ifts, will be
affected by this cone, The onc obsecrvation well in these recaches shows a

curulative rise in level of 1,8 feet fron 1953 to 1957.

Cache Rl
Feach b inclides =arts of Tnuependence, Craishead, Lauvrence, and Greene
Counties, It lies _enerally north of the Srand irairie cone of depression
and includes the waterstable nose alon: the Cache Fiver that susyests possible
recharge (Counts and “noler, 195L, figse 1 and 2)s. The levels in observation
wells declined 1,0 fest, on the average, in 195h, 1L fect in 1955, 1.1 feet
in 1556, and 0,1 fo>t in 1957, Part of the area has had a rapid cevelopment

of irriration wells <orin- these L vears,

Cache =5
Reach % includes narts of Oreens, Lavrence, znd Clay Countics., It lies
in an area in which litile change in water levels occurred from 1933 to 1953,
Probatly more irrication wells were corpsleted between 1953 and 1957 than had
average
been completed r-ior t» 1953, Nevertheless, the/annual changes in water levels
in observation wells has been slizht, The levels declined 2,1 feet in 198k,

0.4 foot in 1977 and 1956, and rosc 0.3 foot in 1957,
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Cache R<6 and Re7 “i_.

No s-ecific growndewater information on these areas is availalle,

Bayou De View R-l, Re2, and Re3
These reaches lie 1m~nedintelj east of the Cache River and extend through
parte of Monroc, VYoodruff, Jackscn, Cross, Poinsett, and Craighead Counties,
Avoraze annual chang;es of water levels, in fect, in observation wells are

given in the followinz table

1051 1955 1956 1957
Rel =2, «0.7 0,1 +0,6
Ré .1.9 -1 .8 -1.0 -1.1
R-B '-1.2 .008 -0.6 .1.6

These reaches lie between the wateretable (recharge?) no-c along Cache iiver
and Jhe water=Latle trouch crealed Ly heavy purininz for irrigation along the
L'Ansuille “iver west of Crowleys iidd;e, This sugrests that they may support
less intensive groundewater development than the Cache areas and more than

he L%Anzuille areas, In veacn 1 it ie known that weter in 211 Terliary
aquifers necar brinkler is salty and irrigation “r'on ceep iells, as practiced
to a limited extenl in th- Irand Prairie, would not te possible in parts of

t-is reach,

Dials Creck
This project area, in lNonroe County and east of the i'nite kiver, is
partly within the Grand Prairie cone of cepression but generally south of
the rain trouch that extends northward west of Crovleys Ridge, Slicht rises
in wster levele in observation wells in some years suijest that the southern
part ol Lliis project area rmay be in or near a recharge area, but the date
are not sufficient to confirm this or to comnute average rises or decliaes

in water levels,



Big Croek Rel, k=2, R=3, heli, Re5, and Big Cypress

Peaches 1, 2, and 3, chiefly in Phillips County, are in an area where
the surficial deposits consist of Recent alluvium and where, by analogy,
consicerable local rechar e might Le expected, Recoris of water levels are
scanty in the area nnd no general trends are c¢iscernible,

Reaches i and % and }ig Cypress, in Lee, Fonroe, St, rancis, and
¥o0dru®f Counties, include a part of the main trough that extends from the
Grand Prairie cone o cepression norithward west of Crowleys Ridzes This
trouzh was developed as early as 1938 but since 1953 has deepened only
slichtly. In 195L, water levels in observation wells in these reaches
rose 1,00 feet on tie averaje, but, in 1955, 1996 and 1957 the levels
¢eelined 2,48 feet, 1,13 fect, and 0,7% foot, respectively,

It is known tnat water in the Teriiary a&cuit'ers is salty near larianna,
and irrigation frorm deep wells, as practiced to a linited extent in the

Orand Prairie, would not te possible in these reaches,.

Flat TPork
This reach is like Big Creck N=5 in most restects, but rccorcs of watere
lovel fluctuations in observation wells sugest that the levels have becomo
mere or less stabilized with respect to present withdrawals, ‘he annual
averaze chanjes sre as follovwss 195h, 0,2 footj 1955, «=2,2 feety 1936,

+042 footy 1957, =J.L foot,



Lick Creek, Frairie Cypress, Little Cypress, and Crooked Creek
Little specific information on ground water in these project areas is
available other than that alrcacy given for adjacent reaches, Moderate avera;e
annual deciines in water levels in observation wells occurred in Prairie C)ypress

as follows: 1955, 0,18 foot; 1956, 0.7L footy and 1957, O.L6.

L'Anguille DRiver Rel, 7«2, Re3, Rel,, R=S, Brushy Creck, «.d Pirst Creek

Reach 1 45 2- grea in which the nain aquifer of the Quaternary ucposits
ray be partly or entirely absent and Tertiary derosits are likely to contain
salty water,

leaches 2, 3, L, 5, Frushr Creek, and iiret Creok lie alonz the grounde
water trough vest of Crovleys “idze that develonec e5 early as 1933, was deeper
and rore pronounced in 1973, and has deepencd n?vhtly since that tinmes Tn
these recaches the Cuaternary eq:dfer probadbly 45 overlain by & thick clay cap
es it is in the "rand Praiviec regions Before lar - additional emounts of
ground-water arc drveleped in thic erea, detailed grouvnu-water stucies choald
te made to deter-ino the nvantitics availuile, Uncer the talc cooperative
progran, the frolericzl Survey expects to stert such studies in St, ¥rancis
and Cross Counties this {iscal year, The annual average changes in water

levels 4n feet, in observation wells in throe o the reaches are given in

the followin: talle:

19%h 1975 1976 1657
L'Ancuille R-3 «le? «l,9 ~0e9 1,0
First Creck +1,0 o =240 0.9



Bayou Meto

B-l Reach is an area of considerable gro.ndewater developmont, and a
major troich in the water table has developed in this direction fronm the
Orand Prairie conrc of depression, In at least some narts of its courge the
Parou Meto has not et through the clay csp that characteristically overlies
the aquifer in the 3rand “rairie, The northwestern nart of this reach is
outside the 1limits »* the Cuaternary aq:ifer, and omantities of ground water
sufficient for 4-rication cannot te obtained,

P«? Reach is also an arca of considerable groundewater developncnt, It
also lies generally elonz the grownd-water trouch or within the Grand Prairic cone
of deorcssion, Unlike Bel the entire area is probably underlain by the Quaternary
aguifer, A thick cley cap overlies the acuifer in some places, but whother it
is senerally nresent over ke arca has not been determined,

Fe3 Feach inclwces a large —art of the Grand Prairie cone of denressiones
an arco of ~reseil overaeveloprent of ground watere Fany wells in the area
now icld lece !ian half their original cunacities znd some wells are reported
to have been abandoner hecauvse they would no loner yiela as much as 320
gallons per ridnute, ¥ater lovels in the area have steadily declined since
the bezinning o record (1928), as shovm by the attsched hydrosraph of one
of the observatinon vells, Vells in the central =art of the conc have deoclined
wore than 70 fert ‘elor their o-i;inal levels, Unless the aguifer is recharged
artificially, the e->mt of sround water punmped for irrigation probably will
continie to deerenre until an equilibrium is estabdblished with the groundewater
flow into the area, The character of the last part of the hydrograph and
a rise in ;ater levels in the Grand Prairie in 1957 suggest that this
cquilibrium may be estatlished within the next decade or two if the devolope
ment of neovw irricaetion wells arounc the mar;ins of the cone does not cut off

too ruch of the present rechar;ze,




Iittle Barou Meto 1, 2, and 3, Wabbascka 1, 2, and 3, and Bradley Slough

The eastern parts of these reaches lie within the Urand Prairie cone of
depression, but most of the areca is west of the cone, leclines in water levels
in observation welle in this arca curin; the past several years may have been
causecd lar;el: by the rapid increase in the number of irrigation wells, Iogs
of sormc vells show little or no clay overlyin: the aquiferj and some, and
perhaps much, of the recherge to the (uaternary aguifer occurs in these
reactes, Jletailed work to delineate the recharze areas is planned for this
area, (n.il such vwork is done the amount of present and possible future
rechar;e cannot be determined, A large amount o acditional groundewater
developrent in tlds avrea nossibly miht decrease the amount of recharge to
the frand Frairie resion, Ia general, the westernmost arcas of these reaches
are most likelr to suprort large additional withcrawals of ground water and
such withdravrals are less likely to reduce rechar;ec to the Irand Prairie

re;ion than withdravals 4n other parts of these rexzches,

Boeuf=Tensas«liacon Lasin

The areas of these reaches indicated on tho map totzl more than 700,200
acres and cover a lar;e part of tle irrigated areas in Ashley, Chicot, Lecgha,
and lincoln Counties, liovever, the 50il Conscrvation Jervice studied cnly
over{lo: gones and an area of 118,000 acrese Metailnd studlies of much of
the arca have Leen rale butl no basis of comparin ihe data on present
purmpaze with ihe Noil Conservation Service fi;.res for smoller areas can
be found, Ileclincoc in water levels in obscrvation wells seen to be related
to additional arwunblc of water purbpeu cach year, and in rany areas recoveries
are rapld after cessation of pumnin: or durinZ lon: meriods of rainfall, To
cdate there has been no ovidence of serious overdraft in these counties, On

the comtrary, therc i1s considerable evidence that ruch more ground water might
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be used without overdraft if the wells are properly spaced and distributed
throvghout the areas In the soullwestern part of Chicot County, water from
Quaternary deposits is too szlty for most uses, but »nresent developmont does

not pernit determ'nation o® the boundaries of the saltewater areae

Ste. Francis iiver Basine=A1ll '.eaches

A large »art of this basin probably is subject to local recharge and will
eupport a considerably exr 1ded ground-water development, lississippi County,
vhere detailed studies have been 1ace, is used as an example.for the entire
basin,

The total amount of ground water withdrawm b irrigation wells from the
Quaternary deposits in Mississippi Cownty is well within the "sale yielc" of
the &7:d7er, “aler levels over the entire county primarily refleet recharge
and rztvral discharie and pumda’e has only local and temporary effects,

Tyronza “iver eacn 2 18 entirely within lilsstesippl County except for

ono srall section in Feinsett County, About 325 acreefect is pumped annually
from 7 wells in this reach, This fizure correlates well with the Soil
Conservation Service estirate of LLL acreefect from both groun: and surface
8OUrces,

idtch LO arca is entircly in liscissippl County end has Ui irrigation
wells, Total annual purnagze from these wells is aboul 2,100 acre-fect, widch
correlates with the Soil Conservation Service estimate that 2,594 acre-fect
is withdrawvn annuall; from ground and surface sources,

Iitech 1, Yeach 2 is entirely 4in idssissippi Counity and has L irrigation

wells, Total annual rumage is about 250 acreeleci,



Buffalo Uiich, Reach 2 area is erntircly in Mississippi County except
for a small saction in southoastern Fissourl, Aboul 900 ecre-feol is pumped
annually from 1° irigatéon wells in the arca, whereas the Soil Conservation

Service estimates that only LOO acre-feet is pumoed,

Surrary estimates

In the tvo general areas where the Soil Conservation Service/of prescnt
pumpa e were compared with those ef the Geologleal Survey, the estimates check
each other ag closely as could be expected from the methods used, The Soil
Conservation S~rvice estimates wnder the headin; "Future wWithout Project"
(sce sopendix) indicnte an averape increase of absut 32 percent over prosent
usée The Geolo-ical furver estimates that from 19LE Lo 1955 the amount of
water puwipee {rou wells for irrization in Ariansas probably inercased about
100 percents I tLhe orojected inercace indicested vy tho Soil Conservation
Service is for a l%=yrear period or lonjer it woulc znnear Lo be conscrvative,
The Soil Conservation Scrvice estiratos under the heaalng "Fubure Vith
Project® indicate an incressc in total use to a little rore than 2-1/2
tines the present use, Yor (hose parts of the area that have been studied
in detail such an inercarse in the use of ground water is enlirely feasible
without seriouvs overdra®™ if Lhe wells are properly s-aced and cdevelopment
sorcad over the entire area underlain by the ac:ifer, Proper spacing of wells
would rean wicdest spacin; possible in those arcas not subject t o local
recharge because of nn overlying relalively impermeable clsy cap above the
aquifer, The nreas wilerlain by this relativelr impermeable clay are in
greatesl, danzer o overdevelopment btecause they generally are considered
to be best suited for rice culiure, Of all the crops irrigated in Arkensas
rice requires the lar:esct amount of water by far,
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