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Introduction

The MiAAissippi Department 01 EtMronmental Quality,
0tIIce of Land and Water Resources, Is CLlrrendy
c:onduaing a water-quality survey of the EOC8ne
Coddield and Spar1a aquiftn 01 Washington County,
Mississippi. The primary obieaive of lhIs study Is to
determine the amount 01 change In the salinity of the
Coddield and Sparta aquifers since a 1967 slUdy by
David Bockelmann.

The current study cons/rued 01 sampling 1112 wells (86
CockfIeld, 16 Sparta) for live chemical parameters.
These panuneterw Include spedflc conductance, total
dissclYed solids, chIoridn, coler. and dissolved
nitrogen. Flfty-Itvee of the 102wells sampled had beefl
used in the 1987 study by Boc:k8Imann.

Automatic digltaI reccrdera (ADR) are being used 10
track lIuctuaticns In the potentiometric: surfaaI of the
aquifefs. To data, three rec:otdef's have been installed
in the Cockfiekf aquifer and plans are currendy bWlg
made to instal recorders in the Sparta .mer. The
r8ODI'CIers wiI track changes in the cone of depression
In the GreetrYih area an:! possibly anew correlat:lon 01
any changes in water quality WIth manges In the
Itydrauic gradient oIlhe Coc:IdIeId aqurler. ADR data
wiI be suppIernented by biaMuaJ measutements of
~25wells.

Data collected In !tis wety aIe being ~ed and
stored in a statewide GIS data base administenld by
the Office of Land an:! Water Resources. Future
sampling programs wi" be eckIed 10 UW data basa 10
ekp8dita retrieval and complement data Interpretation.

PUrJ)Oee and SCOpe

High chloride levels In the aquifers 01 Washlnqton
County have been recognized since the early 1900's.
HIgh chloride OCOJrrence was first documented in a
repcn by G.F. Brown (1947) and lat8f in 8 repon by
Taylor and Thomaon (1971). In 1987 BockeImann
mapped lateral vanatlons In chIcride concentraticn5
(8ocKeImann 1987).

The primary ob;ecl:Ive 01 lhIa &lUdy II to det8lTl'line if
lhete has been a signific:ant Inc:rease In the chloride
...,. in the Cockfield and Sparta aquif8fS of
Washington Courtty since the 1Sl86 water-quality SUfy.
S8c:ondary objedMIs fndude 85tabIlshing both a basis
tor future water quality studi.. and a network of wells
to monitor local groundwater levels. Melhocla of slUdy
include interpretation ot E·Log., water·level
measurements, and water·sample collection.

GaIologlc Struc:tUAt and Stflltlgfllghy

The geology of the Washington County area was
summarized by Tay\ol and Thom&cn (1971). The
following di&w55icn of structure and stratigraphy has
been summarized from that rapen.

Gec*lgic slNdures that have had a dir8CI inftuance en
the depositicnaI environmen1 of Washington Ccunty
Jnclude the Monroe UpiIt, Ihe DMha Basin, and the'·iss_sippi Embayment. WuI'ington County is
underlain by the axis of the Mississippi Embayment
Syncine, • pa.r9ng syndine of ptNurass!c origin.
ThIs SUUCluraly lew h1aDJnt II tlUaIIy eIigned with tt1e
couru of the Mississippi RMIr arw:I was Iiverted
NStWarcl tU1ng the late CretaoIcua by tt1e Monroe
Upirt to coincide with ItI8 axrs of the Desha Basin
(F"1QUnt 1). The pr8S8f1C8 of theM stJucWntI had a
signiflcant Impact on the 08p0ai1i0naI erMrorunent,
lhicIctleas, and physical ctlaracterillicl of ..
aubaaquently dflPOlli1ed sediments. The net effect in
the CoddIeld and Sparta Fcrmatlonl was a thickening
of deposita aJong the axil oftha basin and a reduction
In fresh water 1I1J$h1ng of sedlmentl anSf deposition.

Stratigraphy

The Spana 5and over1Je. the Zilpha Clay which is a
conlinlng lay8f between tt1e Sparta and the older
Winona Sand (figure 2). Thickness of the Spana in
Washington Courtty ranges !rom 450 to 700 feet and it
g8fl8fal1y consists of two thoic:k sand unitI. These units

139



are lenticular and are disconbnuouS. The Sparta sands
are heterogenous and are of nonmarine origin.

Overtying the Sparta 5ancI is !he Cook Mountain
FOflTIation. The Cook Mountain ranges In thickness
from go to 210 flMtl and is a confining layer between
!he 5palta sand arxl the CoddieId FOfTI18lion. The
Cook Mountain i, a marine clay with some interbedded
oand.

The Cockfield Formation 0Y8fIi8s the Cook MountaIn
and consists of a complex series of lntetfingered
IenticuIaf "uvial sand beda.. Overtying Ihe Cockfield
Formation In some patti of the a1UJWy is the Jackson
Group. The J8ckson Gfoup coosisls 01 the Moodys
8I'anc:tt Fofmation and !he Yazoo Clay. The top 01 the
Jackson Group is an erosional leature and is nat
pres.rt Ihtoughout the alOOIy. In areas wtwe the
Jackson Group is absent. Ihe CocldieId is OYflfI8jn by
!he MissIssippI RiYltr AIItMum.

The M1uiUlppl River MJvium underiies the &mire
oounly and consists 01 sand. gravel. silt. and clay. The
alluYlum IS vwy inwgular In hc:kness and~.

G«lhydro~1csetting

The Coddiekl FormaDon, the Sparta sand., and the
UIISiI1W River AIuvi8l AqudBf ani the prin:ipaI
aquifers In WasNngton County. The alluvial~ is
used mostly lor smaI diameter domestic wells and
Iaf9I diameter Imgation weill. Well depIhsg~
fange from 20 to about 120 feet. Owing to the~
!eYeI at iron in the wal8f, the alk.Mum. WIthout ext&nSiYe
treatmMlt, is not an ac:ceptabIe SOUn:& for public supply_.
The Cockfield I, the 1OUn:& lor most public and
domestic supply wells in Washington County. Well
depths genwalfy range from 250 to 600 feet Water
quality Is Q8neral1y good: however. there are prd:Jlerns
with ooIor and with ~ones 01 high chlorides.

The Sparta Sand Is a good source of pubUc supply In
!he southern part of the county: nowever, there are
some Spat1a wells in !he northeast. Spana wells range
In depth from 650 to 1,300 feel

1981 Chloride Study

In 1986 areas 01 high chloridllS in the Cockfield and
Sparta aquifers of Washington County were mapped.
During the year, 230 samplllS w9I'e obtained lrom 135
wells. One hundred ten wells were producing from the
CockIleld Formation and 25 trom the Sparta 5ancI.
ThIaatudy was the basis lor lhe 1991 chloride study.

lW1 Chloride Study

In the Spring of 1991 a nelWOrtl. at wells was
8S1ab11ahed to monitor the potenliomelric surface of the
Coddield Aquifer. A networfil 01 approximately 25 .....ells.
3 with continuous recorcIn. .....as established lor
monitoring on a serri-&nnuaI basis. Emphasis was
placed on !he CodtIieId Aquifet' during 1m stage 0W\l'IIQ
10 the abunclance of lites. ease of access, and...........-.
A networit of ...... Ie be umpIed WlIII established WIth
web haYing a WIller~ Bstofy given pnonry. One
I'lundr8d IWO well, .....~ saqlled 00ring the summer of
1991. Fdty-1hrH of the ...... _e sampled during the
1986 study. Of the 102 wells umpIed, 86 ......Al
producing from .... CodlfieId (FIgure 3).m 16lrom the
Sparta 5and (FIGUre .). Forty-one of the .....eb haCI no
tating hiItofy, 304 had lower chloride vaJuea, and Zl
h8d Ngher ct*lnd8 values. n. rnaxIlTllm chIonde
conc:enuatiort in WIller In:lm the Cockfield was 1400
~ lU1Cl the nnwrorTl vt8S 5.6 nv'l The rnaxiJTlJm
d'lkn:kt <XlI'JC8l"ItJa III WlIIBf from the Sparta was 380
mg.1 and lh8 I1W'lIrrIJm was 2.4 fTIgIt

""-v,,_
To ciatIi no IigniIicanIInler1lction berMe8n the Cockfield
and *Mal 8qUilllfS hils been ob6erved III the
GI1I8nYiIe at... Tlws int8fJdWion is based upon a
c:ompari9on 01 hMd values of the~ .m Coc:kfiek:l
acPfefS and the int8Ipl'etadon 01 geophyaicaI well logs.
Also, there IW; been some speoJlaIion that upward
movement 01 high c:Noride wawr through old C8S1ngs Of

amular IpaC8S might mutt In the contan*1iJlion of
freshwater ZOI1ftI. However, after COfT1)3ring 011 leSt
Iocation8 with areas 01 tigh d*Jride concentra:tlons
there does not appear to be atri COfTeIa1ion between
the oi leSt and high chlorides. There are S8Verui oil
test sites west of SWiltwa!er, but the abundance of siles
in the aouthem half of the county lU1Cl Ihe lack of high
chloride OOClJITIIl1CS suggests a nabJraI origin for the

""""'n.
AI SUQgestlld In earlier fEl9Clrts. thers is a lateral
dil\Jlbution of chIondn in the CockIIeJd and Sparta
equll8B; nowever, there I, allIO a signillcant ....rtical
distribution. This was demonstrated very dearly In
samples laIten from three wells at Red Leaf P1l11ltation.
abou18 miles south IOUth·eas1 at Greenville (Figure .).
The wells, which vary In de9th from 359 to 443 feet,
have chloride valU811 from 580 to 1400 1TllJII·

Chloride concenuallons In Washington County fluctuate
wIttt time. ThIs II evidem In samples from almost all
!he Greenville city Weill (FIgure 51 and also in samples
!Tom the wells in Ihe Swiftwater area One possible
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lactor In the chloride nlJCtlJenons is aqullllf stress.
When aqui/er sueu reaches a CGftain level. a process
known as upconing may begin 10 occur (F'9Uffl 6). Tl'Is
is the process where a lay1M' of more dense, loWer
quality watllf (higher chlorides) is pt;led up Into the
capwre zone of a pumping wei. r&5lAting In a
deteooraUon of water quality. If Slr8SS on the aqurler is
~ the eflea 01 upcotlItlQ may decrease Of cease
temporarily and resume dunng limes 01 incr&asad

"'....
A continued watef quality sampting program should be
inrtiated 10 continue montonng lluctualions in chloride
leVels. These data IlhouId be coaeaed along with
detailed water usa rKOrdL This may prove OOfTeiation
between water use and chloride concentration
nlJCtlJations.

Second, the groundwater recorder network should be
expanded. This would provide a bener gage 01 aquiler
stress and eslablish e dependable database 01
historical waler levels.

Third. a detailed geologic InvBBtigaIion should be
Iniliated 10 better define the aquller charactenstic::s and
areas of elevated chlondes. ThIs 'NOU6d lead to an
0\IWaI better LRlerstanding of hydrologic c:ondiUOI1S
and posstlly incf8asa the ellIc:iIlfw:;y of~ UN from
the 8qUl!fIB...-
Bodl."mam. 004•• 1987. 5allne Wa18r OCCurrence

Within the Tertiary Sparta Sand C'ICI CoddieId
Aquderw of Washington Coutrty, UisS'ssipp/:
Proceedings Mlssi:uippl Wat« Resources
Conference 1987, pp. 1010107.

Brown, G.F.. 1947. Geology and Me5laI\ Water of
the A8uviaI Plain in Northwestern Mississippi:
Mississippi State Geological SUrvey, eonetln 65,
424 p.

Taylor, R.E. and Thomson. F.H•• 1971. Water For
Industry and Agriculture In Washington County.
Mississippi: U.S. Geological SUrvey. WRD, 64 p.
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