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Introduction

The Mississippl 0eIta is utr8mety blessed with
abundant water resources. Over the past 15 \I:) 20
ySiW, ground water has surpassed surface water as
\he primary IIOUIC8 of water in !tie; area. Two reasona
for tha change are: 1) during periods 01 dry weatMr.
~ W8ter supplies have not been sutIicient 10 mMt
the 8YW.fncrlNlSlng demands lor lbs resource; and 2)
the relatIVe ease in finding large q.Janbties of suitable
gmund water aI shaIow depV1s.

The main usa 01 grcund wa1sr in the Deb is lor
~ra1 purposes. and the MississW mv. valley
d.MaI aquifer (MRVA) is the major source (Stunner
and Wasson 1984)_ WIlh d'1etlJgedemandslorground
water come several consequences. One, obYiously. is
Ih8 Oedine in wa1IIf IeYels in It'is aquiflM' throughout the
11lQIOO. Another is the cIecreasing ability of the aIuYiaI
llqUder 10 supply basefIow 10 Della streams. The trend
is clear: condnuaIIy Idng ground Wllt8J levels equal
rdJc;Don n buefIow to SlJ'8amS.

Purpo.. and Scope

The conlinulng dec::lines 01 water levels in the aIIllviaI
aquitltl' and the extrllfMly low lIows of the past lew
years In some 01 the Delta streams prompted tt'is S1Udy
10 examine the relationship betweeo the surface- and
ground-water aystemll..

In cooperation wiltI the United States Geological
Survey, twenty-two 2.Jndl diameter observation wells
(piezomett'lf5) were drilled, Iomling lour lines (FIgUre I).
Two of thUG linn are located neaT Doddsville, with
one line on each side of the river. Each line consists of
seven piezometers and ellt&nds approximately 1800
feet perpendicular 10 the river. The ather two lines ate
located near tho lown of Sunflower, agaln situated on
each side of the river. Each line consists of lour
plezomet8f6 which elfl80d 100 lee1 perpermie:ulat to the
rtver. The avenage depth of ltIe piezometers Is 50 leet,
the lower 10 IHI 01 which penetrates the upper sands
of the alluvial aquifer.

Frequency 01 waw level measuntmltfltS on the
piezometers depended on Ihe lime of year and
IXCUrrente of storm events. During the sunvner and
8iIrly laI, me8SUfwnents were made about 8W1ry two
weeks. During let. tal. wint«. and spring months, the
piezomel'" .... meuured ~ ClOC* a week;
hc/lJtwI;f, wiltI the ClI:Cl.IIlWICe of • ItOrm .....nt, they
Wfn meuured once • day lor sevetal clays
immediately after the swm.

Several pat'IIl'l'Mlhn __ CXII'ISidIIlIfed for the location of
these lines. rnt 01 ... !hey needed to be faKtf c:!ou
10 a stream gage whenl CD'ltinuous daly stage and.'or
cisc:hatge inlonnalIon CCIAd M obtained. The gage at
Sunflower pmvidM 1hla data. Seo.xlnd. access 10 the
pieulmelers needed Il:I M~ euy as mondcring
would M conduaed y-.r round. Thin:l. each line
needed 10 M pel)*'dwlllllr to a straight stretetl 01 the
lMtr. rather than... to Of inside a meander. The
lines also needed 10 be in an area wtlerelheir Pf1IS8l'lC8
WOlAd not tMdet daiy !arming operations or any other
ongoing 1Idivitias.

The 5untIow... Rivw pnMdes an uceUent i1ll1S1T8tion of
lhe effect 01 lower ground water Iev8ts upon
streamfIows. FIgure 2 shows hydrographs lor the
Suntlowllf ANIIf and for two wells WIthin a few rniIes of
the rtver. The hydrograph tor the river iIIus1rates now
1he annual mirJmum SlaQe for lhIa 5tr8am at SUnftOWtll".
MIaaiaaippi, has atNdily dedlned over the pas1 20
years. The data for the hydrogr8phllor the two wells
came from water level measurements made in the fall
01 each year for Ndl well. These two hydrographs
depid a general trend 01 OOO1Inually faiUng water levels
tn the a1llN1aJ aqutler. FlgYre 1 shows the location of
these weill, the gege at Sunnowsr, Misslsslppl, and the
study area.

For the purpose ofthla di8CUll8Ion, the line on the east
side ollhe river at Doddsville Is designated Doddsville
East (DE), and the line on !he west side oflhe river Is
designated DoddsvIlle West (OW). In each line, the
piezometers are numbered so that.1 Is the nearest to
the river and '7 1. the farthest from the river.
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San1Jles were coIected during d,a.,g at this 1ocaDon.
The samples rrom the upper 20 10 25 ,. consist of
days and silty days.~ from the next 30 10 35
leet are indicative of polm bar deposits and typicaHy
consist of silty and sandy clays, clayey silts. and sill)'
fine-gralned sands (Smith 1979). Samples lrom the
lower 10 leel CCflSiSl of medium 10 coarse-gralned
sands and are indic:alive of the substral1Jm sands of !he.........
ExarrinaUon ol F'lQUteS 3 and 5 wiI $hOW !hat !he
Doddsville Easl an. is the most responsive of the two
lines in ltIis at8a.. The rise in the Wale!" level aI DE Is
nol only taster bul is also more pmnounced than at
OW; therefore, the main focus 01 this part of the
disa.lsslon will be on Doddsville East.

The potentiometric surface of me aDuviai aquiler at
Doddsville changed vetY little Irom the first of OCtober
1990 through mid December 1990 (FlQures 4 and 5).
The Ill'IlIII rise in water~ during ttjs time probebty
reprHents the graduaf r-=overy thIS aquifer usuaIy
undefgoes atter the imgalion S885OO. RaIn 8Y8r'ItI thaI
~ in small riles on the SUnflower River, such as
occurred around October 11 and Noverrber 13, appear
10 have had tittla al10cl on tha watar level In the aquiler
at these locations. The OCtober and November 1990
hycltOQraphs In FlQUres 3 and 5 ~lustra18 this condition.

Event'1 • Decen'tlef 1990 and January 1991

Ounng IhII first ram event the riYef scayed above flood
stage lor 15 days. At DE rougtiy 10 days iNpMd
between the first clay !he river was at Its highesl.
(e1.....lion of aboul 118 feet on 12/24190) and when the
water' level in the alluvial aquilM peaked (elevation of
about 94 feet around 113191).

The first watar-lflYeI profile along the Doddsville East
line, as ahown in Figure 4, corresponds with the
o.::.mt.r 1990 and Jaroary 19Q1 trydrograph. TWs
profile shows 1hll113J91 water Jevel peak n the IIIItrMI
aquifer and the IowIc rKOY8t)' level (2/7191) before the
nul big rain 8Y8nt in FebNaty. The potauDomeUlc
surface that corresponds 10 1M date of 10.'9190
r1IpntHnts !he lowest poI8fl1iome1ric: surface for !he laII
011990.

Event t2 • February and Mart;h 1991

The second Iarg. lain .yent occurred In late February
and earty March 1991 (Figure 3). With this evem. Ihe
5unIIowef RIver Ita)'ed above tIood stage lor 20 days.
The he between river peak (-.vaDon of abouI121
leet on 212.w1) and peak 01 the water level in the

aIuviaI aqJiler (eIevaDon of about 116 fMC around
314tilJ was abouI10 dayS.

The second water-level prtlfile CDmIspondS with this
ey.m. This was m. flrst time since the iffi98l1on
season ended that the water level In the aquiler rose
above the river bonom. After the 314191 puk, the
waler levels began 10 fall and the pot.ntiometric aurt.ce
gradually lIattenad OUL The lowest teCCl'lI*Y IevtIf
befora; me thifd rWn ...... ocwrred rougtIy on4l15o'lil1.

EytnlI:3 • ADri! thrwgl'l June 1991

The third large rain event: (figure 3) resuned In ItIe
Suntlower River slaying above flood stage lor about 38
daya. The Ilme belWeen river peak (e1flYation of about
121 leel on 512191) and peak of 111. water level in the
aquiler (elevation of about 111 feet llfOUnd 517191) was
about 5 days.

Thelttird wa:er....... pro6le (nrr_ponds 10 this 8Y8nl.

nn was the fast rMl 8"I8f1I 01 the season thai: C8JHCf
1he SUnllow8f Ri'N to read1 ftood stage or tligher.
Atter approximately 5(1191, lhit water 18\/8Is In the
aquiler contiooaly lei, even Itvough the Irrigation
!I88SOfI, to reach • low that occurred roughty on
11/12191.

The lWO Ines lit 5unIIower 8lIdI consist of four
piezometers (FlgurtI 4). The same nurmenng
anangement of Ihe 00ddsviI. pie%ometers applies 10
the~pie~ UnforI1Jnately, the Sklml
8'i'8tItll Iha! occulTld In latII February and In April
caul8d the roads to the SW Nne to be flooded for much
of the time. As. reault, data for this line are sparu;
Ih.re!ore, the SE Un. will be !he main 1000s for this part
of the dlIcussion.

SInce the faI of , 985, the water' levels in the alluviBI
aquifer 81 SUnI'Ioww~ COI"I1irlJousI been bekJw the
bodom of the 5lxIIOww RIver. Therelonl, at: no time.
8Y8l'l c:tning the apMg rnonh, doeS the .er
r.c:twve the river lit lt1ia IoeaIion.

Hydrographs for SE'1 (FIQUflI 6) during all thl'tMt rain
.....ma will shOw that at Ih/$ location the Sunflower
RIver has vary UttI. influence on the alluvial aquil.r.
Aca:lrding to a geologicallflVflltlga:llon of the yazoo
Basln (Snittl1979), !he Sunflower River at SUnflower
is Iocatllcl on the BaSI sicIe d an abandoned c:hann8l.
Parts of It'lllI58 old chaMeIs may conslst of tens oIleet
of e:t8y, tomIng a charac::tIrisli "c:t.y pIug.. Dtri1g
drilling lor 1heM piezometers on both sides oflhe river,
approUnateIy 50 to 55 filet of clay was penetrated.
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ThfiefOfe, Instead ot being adjacent to an abandoned
channel, the Sunflower River, at balh SE and SW. IIows
!hrough an abandoned channel or clay plug. This Is
lJlllbabIy the reason that !here IS vtHY ~llIe conuibution
'rom the "",er to lhe aquifer at this location.

The DE ., hyl:IrograpIu for all three rain ltYoolS
ndicate chat the &lnllower Rivet begins 10 signrficantfy
nM:hatge the alluvial aquifer only l'Itlen Ihe rMlI'
reaches fIooct stage or higher. A thecWy that has
evoIvec:t OYer the years regarding ttU si1uation Is !hal:
thenI is a tremendous amount of fine IRI1eriaI {lilts ara
days' in IIUlIfl8IlIioIl in the rMW. As the W8ter in the
rivet reac:heI low flow, the fines settle out and are
dtipO&it~ within tie pore spaces of the I.4JP8f'sands of
thai pan 01 1he dt.Mum ItJl'T'DlIldr1g the river bed.
n-. ftneI, thet8fore, essemiaIy ocx:Iude thlt porosity
ara Iorm ....... whidllWld8f5 flow from lh8 river to
the 1IqUIfer. It .. 0flIy 81 high rivet stages (1IIXId stage
or higher) when heads or pressures from the nvflf are
hlgh enougtl klllush these fine matenals on through !he
poi. spaces.

" tta is no-! the case, iI wou6d seem !hat whet11hef1t
.,. nUtipIe rain eY«tts wittW\ a f_ momhs thld cauH

Itle Sunllowttr River to rud'l flood stage or t'igtMw, the
firsl: suc:tt event would cause the firIes to be ftushed
Ihnlu9h It'Mt pore S98C1S. Then wrth suc:cessive ram
ewms, lh8 rivet should then be able 10 &ignificantIy
rec:hatge the aquifer 8Y8n Ihough It may not teaCh flood.....
Also,~ the~ difference befoNeen the river
and the water ..... In the d.NiaI aql.Iler delemV18l the
duratiol"I of time the river Is a source of rec:Nu'ge. Wrth
UlCh successive rain event. the water IeYeI peal( in the
aquifer II IWgner. Also, as each peak is higher, !he
slope of Ihe "lafllng arm' on each hydrograph is sllgh1ly
Sleeper. It Is unclear why the rivef does not continue
to algnHicamly ~rge the aquifer the entire tilTMl it is
above ttle ·criticaI stage' which is apparently lIood......
There 81'e many unanswered qusstioos reg8lding Ihe
Interaction belWlHIfl the Sunllowtlf Rival' and !he alluvial
aqui1er. The Installation at recorders on several cline
p!ezometlKS would likely Ilelp answer some at th9S8

questions. The Yazoo MIssl55lppi Delta Joint Water
Managemem Districl: (YMD) has Installed a ttansc:lucer
on DE 11. Wilh tNs we hopefully will be able to
delineate much /T1O(e do.sely 81 whal stage Ihe
SUn1lower begins to significantly recharge the aquifer,
as well as when it CNSU to be a source of recharge.

Streamflow meaSlJremenlS need to be made In the
spring whenltYer poulbfe. _ wei as In Ihe fal. to
d8lerrrine .... of rec:twve from ttl. aquiter to Ihe
.stream 8I1CI also the amount at recharge !rom aquifer to

"""""
F"1I\dy. this study needI 10 be expanded to Indude
perhap8 the IIr1lIr8 length of the ~. from
headwalln to mouth. rather than just certaIl'1 r&ad1es.
AI of this Informa!ion would be extrameIy vaJuabIe irI
any water managemlll'd dec:iIiol'ls. as wei as lor
updaJIng the delta model
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DODDSVILLE EAST PIEZOMETERS
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