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As important as sunshine and soil, the Delta's water resources
are & necessary itex in a progressive economy. Aaide from furnishing
domestic and industrial needs, our water resources today are being
rapiily developed for irrigation. P, H. Orissom, Agronomist at the
Stoneville Experiment Station, has pointed out some very significant
fiudings in his research on crop response to irrigation. Although we
are experiencing & prolonged drought, which has accelerated the
development of imrigation, his records show that even during years of
sormal reinfall the distribution of the rain is such that supplementary
irrigation in the Delta can be practiced very profitably on many crops
every year., Mull-scale irrigation too is profitable. The acreage in
rice has been groving hy leaps and bounds, and this crop must be
irrigated with large volumes of water,
In view of the large development of water for rice irrigation,
cloge attention must be given to the water budget in each locality.
At first, mtetthenummtmaiongmltmvhn

surface water vas most readily available. BScon it became apparent that
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there vas a definite limit to this water, and attention was turned more
and more to the ground-water supplies to supplement the siream waters.
As the rice growers began to realige that there wvas a very large ground-
water reservoir available directly beneath their lands, wells were ‘
installed at sites chosen by the grower whether they were near a stream
or many miles from one. Thus today we have a widespread development of
wells for rice irrigation, as well as for other crops.

The phenomenal increase in the use of ground water for agriculture,
industry, and public supplies in the past few years has been an important
factor in accelerating the field inventory and appraisal of the ground-
water supplies of Mississippi. BSuch an appraisal, under way at the preseant :
time as part of a Statewide study of the ground-water resources, was begun
in September 1953. It is being made by the U. 8. Geological Survey in
cooperation wiih the Mississippi State Geological Survey. The purpose
of the study is to determine the quantity and quality of ground water
available for use in the various geologic formatious, The work involves
& long and tedious task of field contacts and inspections in order to
obtain the pertinent basic data. Iu the Delta, for example, several
months had to be spent in assembling uu—:mwr\:’qpoxn m
m@' M as intelligent guides for development of the ground-water
resourees and to aid in a State water-conservation program.

As an immediate result of the ficld work in the Delta, information
has been collected for about 810 wells, 450 of which are irrigation wells

draving water from the shallow alluvium. Automatic wvater-level recorders
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are in operstion on 8 carefully selected observation wells, and sbout
275 additional wells are being measured manually from time to time to
deternine toe vater-level changes. These records form & part of the
information being used to map and interpret the character of the large
underground reservoir in the alluvium. %he alluvium renges in thickness
rmw.fwrmwmumwmemmtu@mmu 140
feet. A properly constructed well in this aquifer will readily yleld
about 2,000 gallons & minute; some wells yield 3,500 gallons a minute or
wore.

Of the total number of irrigation weils about 300 were used to
irrigate rice in 1954 and the remainmder to irrigate pasture and various
row crops. In Bolivar County alone records have been collected for 233
irrigation wells as of April 1955 of which 142 were in operation in 1954.
About 100 were drilled during the 3-year period prior to 1954.

The total pumpage of ground sater from the alluvium for irrigation
in the entire Delta in 1954 has been estimated as 334,000 acre feet. The
rate of use during the period of pumping, lasting between 90 and 105 days,
azounted to an average of about 840,000 gallons a minute. This compares
vith sn aversge discharge of about 135,000,000 gallons a minute in the
Mississippi River at Vicksburg during the same period. In Bolivar County,
vhich is x__nrh.pl the center of the large rice-irrigation district, tke
total rate of pumping by wells amounted to approximately 300,000 gallons
% minute during the irrigation season. In additiom to irrigation, a large
volume of water in the aggregate was pumped for domestic, stock, and
industrial uses: in the Delta.


https://ranges.in

o

Now, vith this great development of ground water, the quesiion
muuuum:gutummwmuuruun The decline
of ground-veter levels during dry seasons, sad particularly the declire
in places where relatively large quantities of water are pumped from
wells, are provably the chief reasons for the widespread but erroneous
belief that the water tl'bh throughout the entire Delta is persistently
falling and that the groum-\llﬁr supplies will eventually be exhausted.
Questicns in the minds of many owners of irrigation wells are theset
What are the limits of safe pumping in my neighborhood? How closely can the
wells be spaced? These are largely questions of economics; it seeus, in the
light of present knowledge.

In discussing the long-range trends of grouni-water levels it is of
utmost importance to know the wajor causes of fluctustions of the water
table. Such causes include the following: precipitation which causes
recharge, usually resulting ia a rise in vater hvoll;A%ing 8 well or
alloving an artesian well to flow, and evaporation and transpiration, all
of which constitute discharge and result in a lowering of the wvater levels.
Wntimotthﬂnudhrf&ﬂdmnurmle in parts of the
Delta due to sowe of these causes are shown in Pigures 1 and 2.

Figure 1 shows the water-level fluctuation in unused well Bk, drilled
105 feet deep for an irrvigation supply 2.4 miles east of lake Wasbington,
and precipitation at lake Washington and Greenville, Misstesippir Collection
of precipitation records at Lake Washington was begun by the U. 8. Geological
Survey in December 1954; Greemville is a long-established station of the
Weather Bureau. The cbservation well is equipped with an automatice
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vater-level recorder. Note the close relationship between substantial
rains that fell in the first half of May and the rise of wvater level in

thﬁlbmfiuwmmw%rm. The small upward steps in the

nurlmlhmrﬂwuﬂnr‘luwmhudmlyﬂthﬂuum
Wr’mudmmm'mmmm recharge.
mwmzmmmnmumamua-m“mm
sharply in response umwwm. (Bee i 1) 20
wmpwnubmt)?ooruttm“mmdfmw6touu
caused a vater-level decline of more than 3 feet in Sk. Frou May 16 to
early June mnnmmmmmmum'cmm«cmmrm
pumping followed by rises when the pump was idle,as shown by the graph.
%m%ugwm% another about 8,000 feet
avay ceused the general decline in water level shown by the graph from

)
Jm3ton1d-.mly The sharp peaks vere caused by cessation of pumping

O-MM

-uromoxbothnm:ormmmor%mnmmtam O TPV W)
nm&odmnur table during these periods. WMMMM'
adi—ihres, irrigation nnf vent into operstion simultanecusly (the third

located about 9,000 feet from 54i) and caused & total decline of about eae— %
Mt«tumnmwmucuummmrwmmr

two wells. Close analysis of the hydrograph, however, indicates that the

total decline would have been somevhat greater in the observation well

except for irrigation returns ("insoak") to the water table of water

applied to the fields eand seepage losses frou canals.
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In late August abd early September there were periods of reduced
miuorném)md-muurt&ummmtmhum
by the graph. The net decline of the water table from April 30 to
wm,l%mabwtuszm. However, there was & net rise
between mid-April wmeasurements in 1954 end 1955, indjicating ready local
recharge from favorable rains that fell juring the first four months of 1955.

A ot trend of the water teble will be observed on
/;1;.)1 htmnthe“{p’m:v' by rains. This represents movement
of ground water awvay from the well locality and is probably associated
with areal drought conditions csusing regional decline of the water table,
vhich has been observed elsewhere.

It was decided in the spring of 1954 to construct a water-table
map of Bolivar County (Fig. 2) for the following remsons:

1, It wvould likely be typical of other counties bordering the

Mississippi River.

2. Irrigation developuent is greatest in Bolivar Couniy.

3. AMMW&&WﬁMﬁmm been
made for the county and the map would show the effect of the
concentrated pumping. .

Avout 250 wells, including drive 'pom-)w for domestic and stock
purposes and abandoned irrigstion wells were used as observation wells in
making the map. AmafwmobwmmthtMot
April 1954 for all the wells. Another set of measurements was obtained
45 100 Jast Wouk oF Sugas Giihe suse MEie: Ihe difterunens Debwsen Apdl
and August measurems.ts were plotted to wake this mep. These differences
Wthttﬂanurmf:eblO&footonthnmmeoathcfhnbot

the heevily pumped areas, and from 5 to 6 feet on the average throughout the
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heavily pumped areas. The maximum change of 13.7 feet occurred in sa
Mmtmﬁuwmmmdmmuuotmmn&c
southern part of the county.
mmmwmmwmmmmmm.
(Supjm The largest and most extensive lies southwest of Cleveland
hmmcrcmkmmmuuwamnwmucm
&mmﬁfutumnmmlc. Tvo smaller cones lie 6 and 12
M eipnottilhy ot W Sadiland S K TREn . o e
north of Cleveland. Two other conparetively small cones are in the northern
part of the county. A set of measurements obtained on the smme wells in
mu;msru4mumummwuormlgsu)w

that (EFe was full recovery of the water table\during during the winter |from the
mamug)uwmmpmwmmounsmrmuaf

Clwchm)whcn it lacked about y% feet of recovery.

The cones do not indicate overpumping or excessive lowering of the
water table. Buch & condition, if it develops, er
e lm’fc/rm of qbumtim)m several more sets of seasonal -l-um-
ments will be available,

Instrumental levels will be run as soon &8 possible to the wells
to cbtain elevations so that & water-level contour map can be drawn.,
This will be similar in appearance to & topographic map and will show the
high and lov places in the wvater table. nﬁmmm“um
direction of flov of ground weter into m‘;’fm area, the sources of
nchngo)und the influence of the stremms si. . ..o u.
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In the Grand Preirie dutnctnrm,urtm problems
have developed in the past scveral years as & result of falling wvater

levels mw iotensive pumping for irrigation, MWS«‘«?
Aammmmﬁf‘mmmmbm@mnu o
table in the more e:u.un locsuun),\ Although pruut data indicate 3‘
that the hydrologic conditions in the rice-growing district of Mississippi
ere not exactly similar to those in the seriocusly affected Urand Prairie
district the records for Mississippi at this time are too short and
/

inadequate to make & direct correlation wvith any degree of accurecy.

It @
Possibilities of serious water-table declines way be averted b;\ml;a-

enginegred well spacing. Should probhu arise from ovcr-/dcvelomt

ground-water reservoir in the Wﬂh _expeuse,be

artificially nw(u the several phcu ppaar favoravle for

selective m)m pumping water from streams into key wells.
mmmmmnomr-m-mm J“*
Geological Survey is investigating possibilities in this field for Miss- %‘;Q
1esippl should the need arise. '
A very large Qquantity of water, which has accumulated cver & long
period of time, is stored in the natura) underground reservoir formed by
mmdmmmmmf.mummnplumo in Missiseippi.

).nhcwh

it seems that ready replenishment may be at hand to supply present vithdrawals.
On the other hand, no one can predict how extensive the future irrigation

Very little is known of the exact method of natural replenishment

developuent may ve. Therefore, much additional field research is needed
before sound predictions can be dﬁr{n concerning the ultimate safe yield
of the shallow mu-umwn ‘{n the m-aum 1% 18 R Waber-rich
Syes, there is-noveuchithing. M%le supply) and more rigid

conservation methodsm [Tiendy S \""""""‘-'*;) .
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Figure 2.
Cecline of ‘Water Table due to Pumpm' from April to August I954 Bohvor County, Mus/Lsspp»-
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