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I1\TRODUcnON

llus P"Ptt ~ .., OV<:TV,", of dw: Nmonal

Wala-Qu~hty AIIasmml (NAWQA) Prosrwn. dw:
MlUtUlppi E.rrIbIymo:nt itUdy UM in rdai>Ol'l II) Iht;

IIIlIOIIaI propml, and the tlhil..u'....lIca1 KtlJ"I II'd
....p .....,..~,ty __ in Ihc: Mi.v;iv;'PP~

Mudy wut.~ Naion" war.c:r n:::IOUJQ:$ an: <:oIIlp05ed 0(

....,. ~IMtd pound- and~ 'YRcm5.
1be ft$JI'OI* of .-:h of~~ to naIIIral and
&..duOflOiUUr: fEtoB manifau ItRlf in ~ .... ,espudins
~ of hyciroqic, dlmutal. and btoloIia! dwxlCtistics
!hit rd'Iea dw: dffCtl ~ r.aon: ~ 011 _

quality. Many nar>llIlAl _-quality CCIllC:ImI5 __ fnlm

!he RlCOpuon 0(~ Io;aI and ~PnaI probk:m5
~11lCd 10 IIWIIIltII and P'f'O'CClU\I ....Jltf quality,

nlE NAnOOrrilAL WATER QUAUTY ASSESS
MENT PROGRAM

To~ eornplu; _-quality corw:::ems and I'daud
ISSUeS, in 198' !he U.S. GcolopeaJ S,,"q' (USGS)
propoKd a NAWQA Proarwn 10:

(I) proYlOe a nationally consi5lm. descrip{jon or
CUITalt water-quahty condiuom; for a large
pan of tht Nllion', WIkI' ~e$:

(2) define Iong-lelm umds (or identify !he 1ao::k or
umds) in Wllet quality: and

(3) idenlify, dUcribt., and t1p1ain the major
natural and antJuopocenk flttOl'S tIw affect
obsefvcd w'leT-qualiry conditions and umdI.

In 1991. the USGS begllf1 .he full-scale implementation
of. NAWQA Proaram aner lhc 5UlX;CU;ful ~ompletion of
a plll)ll pluw: with ftcld invwipcions in ""en artU

throughoul the NIllJOll (Hu'sch et ai, 1988).~
tpprOpnated SIB million in Fiscal Year 199\ to begin lhc
fuli-scale program: fundm. i' planned 10 increase .0.bou. S60 million annually in F1Kal Year I99S. The
program imeJnltell infomllllion about Water quality II
5Cv.:B1 JJ*ial scales. from local .0 rwionaI. and focuses
on WalC:1'-qul1Jty ~ondlliOnl \hal affect large areas of the
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natlOII or OXCIIf fn,quent!y WIthin IITIIiI _ Muuna
the p' or the Pf'OIl*lt wiD prodlll:\E I walth 0(

_~lly infonnatxln that Wlil be -=fuI 10 poIq
mUo:B and~ III the NIlKlnI1, Mlle. and Io;al

kvels.. Oewled bKkpound infOl'l'l\ll.ion 01'1 the
ob}tttlYCS. all\. and plan of~ for ~
fI"OJnI"I IS provided by l..dhy d al. (1990).

1be NAWQA Propam eotINlU 0( IWO mrojoI" dementi 
atudy urut mvallS-- .,.j TqJOII'Il .,.j ".,."...

syntbma of Itudy UI\ll mvest1l- 1'e$lI1u. SJudy urul
In\'esIiplion5. dle t.E bu.ddin, bkleU of the NAWQA
Propam. _ ~ to addrqa atudy _ and Ioc:al

_-qlallly .-Md to fl'OYkk the lIlfonJ*lOll upon
wtuch ""iOI'Ial and IIIIIOnI1 walcr~ty _,,,,,,11:1
~" ......
1be prupam's 60 IItudy IIIUI invaupbora -'dn:u
hyGroklp:s~ lh.IIl Include the~ m'CJ t-ina,
aquikr systanS. a'ld OCOI)'PtmI~ the narion.
1lICIC. Rudy units (O\'a _ from 1,200 10 more than

6.S.ooo .5qIlIfe miles and ineorporaIe about 60 10 10
~ of the Nation's water UJe and popu1ation IefYed
by publle Wala .5Ilpply. The diwiburion of IItudy units
will allow the molt impJft&ft ..,pona! and tWiona1
water-quailly ~ 10 be Ilddresaed by eomp'JlIlW

atucbes amona wely lllIiu..

Recional and national Iynthcsb lnveaiptions combine
TeSU\1lI or study und inva:lIglllOll5 with ~iatil1i

inrormalion from other ProgTVTll. USGS atudie5, othc:r
qencJe$, and researt:het-. 10 produce reponal and
natlonaJ-ICIIc aaacwnmtli ror prioriI)' ....ater-quality
luuo. Comparative ltUdie. arnona study uniu and
~glonal or national aureptiona or data for fIIIllonaJ
synthesis mjuire compll11lblc datil on ractOr1l that Iffect

1OUrt:Q and bcllll\'ior of ~ontaminanla and other f..tor1I

tha. Oetermlrw::: water-quallly conditlonl. NSiUral and
anthropogenic rK101'S, ,uc:h as geology and land use.
pI'O\'ide IIf1 myironmenlll rlWlICwon. for a»c5Iin&
influcnccs on water qUllily In dirrr:=J1 hydrologic
Iyllems..

The fil'll wmr-quaJity WUCI 10 be focuxd on ror
national Synthesil are nutrients, IIIspendcd scdimrnt, and



pwicidu. An uarnplc: of • specific ....ler.quality i"lJe
IS the pn:smee of .lIume. one of lhe 1l1O$t heavily
applied heTbkldn In the Unlfed Stales. MOlt of the
u.uge of ItrlWne is Cl)n(%fllTlled In 1lJl1CU1turai ll1CIS in
the ~·hdwe&t. .Iong the Mid-AllantK: coaM. Ind in
IpecirlC l'e,klns of 1JWl)' oth« StaleS. ThUl, a ·relional~

.w)'1IS of the relanon of the pre.KI'CC- of auuine to
IWlItal Ind anlh:ropof:cn~ r.aors IIo'OUId focus an several
~. llOQl;ontl'UOUS JeOCT&Ilhical ~ of the: nauon.
Synthesis of stud)' unh investiprion n::sum in dif'fnml
pllIU of !he toUntt)' ..,111 pronde a ImICj\llC opportunity II)

e.ulnlne the: pracncc of auazme Ind Idmbfy the: dastUv:t
difJerenca or simUanlie5 in climate:, h)'dtokl(y. Ind
llIf1CUltvral~

Map KllYll!a; 10 be pnfonncd • put of !he scud)' urul

in¥UliprloN include dlIl CClmJ"btion WId 1'eIl'ClIpeCn~

.w)'Sis of ulRina ""'Iltt-qualily infommion. smnpIb!a:
WId 1ftIi)'S1S of ""IIeT quail!)' for • I¥'gI:; .-ny of
pbyseeaI. dIemicaI. and boolopcaI~ and dle
~ and Tq)Ol'UIl&; of ruWu. SIIIdy uniI
invuciptions~ of irIlauive~ Ktivity for
5 yaI$. fol~ by 5 yean of Icss inIemlve Iow-lcYd
moIlllOm'll......Ib dle cycle repealI!ld (Lcaby d lll. 1990).
The linI ~ of dle P'OJCCt wfI1 be dcYoted to IWdy
dnilft. I$SoCmbl)' of P'OjecI perwnnd. and ~lim1Iwy

famlliarualion .....th the:. Study 1IIlit. The second year of
"-YC "'''''t,mmt Kb'tlty 15 eomposcd of~YC
daIa anaI)'''1 whcrt an effort will be made 10 identify.
obWn. Ind anaI)'U data from aisling 1OIIIUS. lbeK
Inilial acllVlba are. followed by ] )'~ of IIllmSIYC
rleld-da&a eoIlecuon. DuIU'll the il'llemive~ •
many a 10 P'OJCCt manber!; havlllj D.pertUe '" JI"OUIllI
.nd surflce.water h)'dTolol)', .ller qu.lil)'.
geochernlSUY, ecology, guJfTlIlfphology, 5IaIlstia. and
OIher sclmlir~ duc.phlllll will be mvolved In a scud)'
U1U1 investiption. The WlI£r raowre 10 be emphasi=
In each study unil mvC'luplion will depend on ....ta Il$e

In the &Iud)' unll and the nar~ and Im!"J'U'l'Ce of the
around· Of Mlrf_....IU.qu.lIl)' problems. Durine !he
leu intensIve Itt!VII)' period of each study unit
InveRiJllion. I P'Oject chid and one or [Wo IUppon

project membeq will be needed to continue low-level
monitoring aclivllic:s.

T~nl)' Itllll)' Unll. will Ix: in an !rtlellllve usessmcnl
ptIaso:: durinl cach year, and lhe tim complctc: c)'c~ 01
Inlenslve Investignllons of nil (j() study units il 5l;hc:duled
10 be compleled in 2002. 1be fil$t $Ilt or 20 'rud)' units
Will belun in 1991: Ihose 20 lie currently in their second
),ear of inlCl1Sive fle14-cWa CQilectlon. The second set of
20 1100)' units WII begun in OclObr:r 1993. and the chiefl
of lhose 20 projecu an: currentl)' devcloping 1tllII)'

daisns and wort plllll. II well IS ICtttng up liailOll
committees. S.ud)' 1I1111 liaison comrrullees c:onsisl or

represenwives of federal. Wile. local. and priYlle
orpnlzatlORli with irnele$l and active proparm In

_-qllalit)' ev.l1uation and manqemcnl. Tbe6e
comminoes an: III Important clemenl of the NAWQA
ProIIVII and help emure lhar sJgnlrlCll', wlI£I.qualhy
problems. 0( local eoncem are addte&sed by the proeram.
In the I«OI'ld~ year of the A\ld)' units which began
in 1994. I mn.petIive anal)'lll or Clli$li1lJ d:ua will be
pcrfonned. Thu; TI:UOIpetIlVll 1ItlIII)'III will IUempI 10
Identity and analyze all federal. _c., local and acadmuc:

_reel or eompanble daIa. In the thmI thnlu,tr fifth
)'o:an. 0( dxx IIUdJea. 11IICml'iC r~1d da&a colkctKxr .......1b<"".......
THE MISSISSIPPI E.\lBAYM£l'7 STUDY UNIT

The Mudu.ippl EmbIymcnI INdy unn _ ImOIlI the
tc:COnd .lei of 20 NAWQA INdy UIliU~ for INdy
bepnnma In 1994 unda the IJb-l unp&ailCllUlKlll pUn.
A rmaal ck:Ic:npbOn of dle study unit. ideftbfieaQon 0(
rna;:' ..,JItf-qu.aJity __ 10 be~ and

communication, eoof'dination. and tepons we presenro:I
in !he rollow1.. l«lion..

Stud' t1DIl DtKriprioa

The Missinippi Emt.ymenI _Ci".quallty Mud)' IllUt

(Ficwe I) toYCI1 iii aruof~)'.8-'00 tqan!

miks and inch*, pIfU of~ Kenad)'.
Louisiana. MilliHippl. MlMouri, WIdT~ An
o~lCW of the ph)'SlO&T'lphy, climate, JUtfirc.e waIC:i',

~ and J«lIllOIpholoo. MjuifeR. and land Il$e of
the 1Iud)' UNI fol~

P1'I)'lioBraph)'. The. 1l1ll1)' IImt Iitl enurel)' In the
~fllJillippi Embaymcm IlIb-province of lhe Gulf Coa5IaJ
Plain Ph)'liocraphic Province. and iI approximatel)'
brlCClCd by the MJ"iQlppi RiYCi'. The wesIem and
ccrural put of the lIIIdy unll Ita in the Mi!05ll1lppi RlYcr
Alluvial Plain, an IfU of hllie IOpOI:IIphic: ~hef with an
IVtrJ&C eulfwud ,lope of abouI 0"" foot per mile. In the
notthc:.m and _them Ihin:b 0( the alh,.,ial plain. the

Missislippi River meIf1lIcn &Ionl the ea5lc:m cd~ or the
plaln. whef'eaI; in lhe middle lhlrd. the river lies
Ippnmmlllel)' In the center of the plain. The width of the
alluvial plain rangc.l fn;JITI about 4(l 10 110 miles and iI
I~st in the middle third of the aud)' unit. A major
lopoppllic future in the IJtuvial plain i' Crowle)'1
Ridge, , IIImlW, IClfl1CIltod ridee about 200 miles 101\1
eucndin8 nonhward from the MiHiuippl RlYCi' In
eUlane Cl$t-<enlJal Arkansas inlO lOUtheaa.em Minouri.
The ridge, an clOlionaJ I':mnanI underlain by rocks
ranlinl in lie fTorn Pakozok 10 laIC Tcniary. ia IS
much II 230 1'«1 hiJher dwI the IUmJUlJdiIll alluv\aJ_.
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The I...oeu Hd~ form the e.&5tem phyllOgnph~~

o( !he aUu\'lal plain and uterld !he Imgth of !he swdy
lIn,t. TIle ... lIldblo\llfl mataal formull !be 1..oes:Ii Hilhi
belt ri~ IeVtnl hundred (eel above the plam and
aveJ1l&Cl aboul 15 mllel in wldlh. The western boundary
o( !he a1lllvial plain 15 l~ uplancb of !he Inleriot
HIJhlands physlOJBphlC provll'lCl: wluch abo ddina the
WCAml limit o( the Rudy UlUt.

TIle eaACm pan of the uudy IIlllt 111'$ In !he Gulf CoaAaI
PlaIn lIpiands and rmerai'Y IS rollina U) hilly wilh linie
10 ~ ~il:; ~hd The land surfKe
eenrnlly slopt& mwvd unoard the~ River
from boctI !be t.aAem and wescem hOes of Ihe Yudy IllIlI

and 10 lIM: $OU1h IOlVlltds lIM: Gulf of Me.Uco. FcnncmIn
(19)1) ddincs fiVli! phy~ subdivisions of thc
e-w PlaIn upIanOs: !he Fall 1..l,., Hills, Bid. 8dI.
Ripley CLaIa. FlMwoods. Md IUd Hills Belt. LoealIy in
MiuWippi. !Ix Bt.:k Belt is known as !Ix BIId:
Pnana, and thc Red Hills Belt I!i known as !be North
CcnIraJ Hills.

The e-aJ PlaIn upIanlb are the resu.II of \.,lift Ind
mJAOIl of thc emenJly lIlEOmOIidaIed -.l
scduncnb. 'The arawr; padI:rn of tfae subdivlYON
IdIecu closely lIM: 0ll1Cl1lpl o( reoIoIk \illiG m !be uea.
The Fall line. where uno:onJOlidated CouW PlaIn
sedImenII ~ r.onlohlbleli rocb of PaIew:oIC ..
fonns !he nonhcaIIatt boundary 01 thc Rudy UIUt. The
Fall Une Hills. a broId beh ...mdI is up 10 30 IIiJa in
widlh. IS underlain by the Upper CmK:eous xdlmmu
1Ill;ludll1l till)'. And. pVli!l. and dIalk.. The Andy and
pooriy consohd.ated material of tfae (ormabcJnl;

ctwaamsrically supporu steep slopes. with • much as
250 feet of ~hef ....thln a halJ mile bcilll rorrmon near
the WJl::r wums. Ahllude$ of hllltops l'I/l&"" from over
600 fm In UIIem Alcorn County. MissISSIppi. 10 about
4()() (m in the SOUthern F*U o( the Fall Lint Hilb belt.
The I1'ta of the belt lllldcrilln by thc tJtinly bedded sands
of the Eutaw Formaoon ~Iy II IOCIleWnat higlw:r
and more deeply dJssecled IhIn !he an:a unclcrlaJ.n by the
more I=,ularly bedded sands and &r.Jvels of !he
TllSCIloou Group 10 !he CUI and nofth.

Weal ard soullt of lhe Fall LI,., Hills lies the Black Bell.
I lowland fCJm'led on the OUtcrop of cllllk in the Selma
Group. This belt of subdued tOJlOlt1lphy is IS much u 25
mIles wide and Is IOpoJraphkally lo....tr tJwt tilha the
Fall Une HiUs 10 !he north and east, or the Ripley
Cue5ta 10 IIw. soulh and west. Average a111111des between
l~ In the BIEk Bell llR:. about 500 reel in nonhem
Mi"iuippi. South and Well or lite Black Belt" lite more
resistant and oecuionaJly induJ'llCd undy clay o( the
RIpley Formlluon 1upp0n5 a CUC$ta thai rileS a mIlCh.
300 reet above the IdJKenl Black. Bell. In MK$lsslppt,
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Lhc: C~III, locally known II the PonIOlOC Ridge. narrows
from a width or about 12 milCl at lite Tt:nne:S$CIC
boundaty 10 a POInI lIbout 90 miles 1IOUlh.. w~ the
C\IeR.Id~ and the Iowlancb or the Bid: Belt llR:.

conua:__ wllh the lowlands or the Aatwoods. Fanhc:r
10 the JOUlhw~, the Red Hilb Belt underlies TertiII)'
-sm- or thc MIdway Group. Wilco.. Formatson. and
QlIIDorne Group.

CJimale. Tbe study IlIIlt ha a tNnud SIItltropc.al 10
lemperate climate. Oimatic variatiORl _ ~ly

JOvemed by die pn:Ielll;e or the Q\lmslvc. land ITIIIM 10

thc nann and the GuI( of Mellioo 10 die IOUlh. wbieb

prr;xluc:e ahemalinI flows of c.okt Ill" moYUlJ 1OIIlhwan:!
IllId WImt. mob! air movinI nonnwW. Mean~ air
~un: ....... from flbouI~ in t~ nonhan~ of
!he IIIIdy IlIIlI 10 about 66- 1ft the aouthern i*1- MelIn
....... pRapilllion IMICI from about 4 inc:ha near
I...iak R«k. ArbnA&. 10 abouI 56 incbeI in IUc:bImd
Parish, I...outJoana. in die uIIbem part 01 the M'1

PrKlfll~ II unevenly diAribwed throuJhout the year.
The II'Ulclt _ precipitalioa oec:un; in Iht wutlC:r and

e.fy .... and the leal «an in (all Druustu ~
cornman durin& $lII1'mef and fall

Su.rfKe Waler. The drainqe __ of the RUdy unit
alCnlb Oownl:m:.n from !tie ODnfluenoe of !Ix
Mi.ui.uippi and Ohio Ri~ 10 II poinl on thc MJaa.supp
RiveT IOUIh of YicbburJ. Mlwuippi, and induda. in
order of nMlC' atea in lite IIIIdy unil, the ctrmnare
baim or lhe yazoo. HMdue-Obton, St. Fnn;u, and
Boeuf·T_ RlVU1.

Y!Z09 Rlvtr Buill: The yazoo Rive"n drail'll abl:u
".000 "luare miIeI m nonhweuern Miss&utppi.
R~ '* of ArUbulla. s.cI.u, Emd. and <:mn.oa
LakC5 • IarJt flood-c:onll'Ol raervom CONtNCICd on thc
(our heatlwatet Iributarie5 in !Ix I~ and 19SOI - it die
prin;ipll _ of surf-=e: wwr in the hilly uptancb of die

headwa/.ml or the buin. Small .mounlll of IW'fKe wata"

also _ used for hVCSlOCk watmnl and iniption.
Principal lIICl of aurf-=e WlllCr in thc Della inclu&:
uansponarion or qrieuhural prodllCtl (on the Yazoo and
the: MIululppl Riven), eoolilll u thermodectric
powetplanu. and lmplion. surr-'Water w1thdtawals
for the:rmoeleclric:-powu genenttion at .itell alon, the
Miulsslppl River and the Sunnowcr River. prinelpal
tributary 10 the yazoo Rivtr In the Delta. averqed about
)7{l million ,allons per day or '12 cubic fm per ItICOOd
in 1913. Surf_·water wilhdnwab for iniption, wltkh
IIDCOIJllled for Ies. IhIIn I' percent or loW inipllon
wilhdrawals. averaged aboul 100 million gallons pel'" day
or ", cubic fcct pel'" IOCOlld in 1983. Delptle !he TMrIy
Ievca. clralnqt dileha. dWlIlCl lmpio.emallll. and
odlcf flood conll'Ol rneII$IlI"CS, 000cIi1lJ in Ihe Ddta. cilh:r

I



from e""UIIYC rainfall In the aru or bKkwacer flooding
from the MiisinJppi Riva at Vicksbur(. eonlinues 10 be
• pnlll:lpII concem of fmners. Swf-=e ""alCrS In the
YImO R,ver basin~ly are low in dilMllved~
«lntem and lie sullable for lTlOIl uses; however. in 1M
helvily farmed 1lUI. paniclilarly in !he lower~ 0( the
bum. WUInI re«,ve IarJe amowJlS of Mdunenl and
qricuhll1aJ chcmkab.

llall:hlC RIver BalIn and Miwwppi Rivet MaIn Stem:
The Miuissippi Rivet is ItI importltll n&viption route.
Major '* of wuer !Tom the maJnstem and ill tribuwies.
ocher lhan navlpion. is~ link: ....ca is
wttbdn_ for ImpllOlL Ule or die _ for UlduItn;aJ.

rnuniciJ-l. IlId nara!-domcstic JIWIia iI CUlIIr'&incd by
sedi.melTl: '-1li ... by walle disposal • IIpIU9ITI

IOlln:eL AI these klCIlJons.. -":quace $Upplie$ at pound
.....en are Ivlibbk for 1IlOIl IISCS. GmetaJIy. low Imam

,ndimI c:onmbula to the Iftquency ... tnerilJ' 01
00cxhnJ. which '- bem and conlTnueIi to be I CllInClmI

In corrmwuues akloIthe nva" and ilS tribullncl-

The quality at surf~ ....,. in the H.tIie Riw:r basin
'- bem depded by Iedlll'lcnlanCln &om fann1IIld. by
dJlidImp of~. and by apallNml chcmIcah.
Locally. sabmenl uanspon &om flm\1Ind and nulnent

enritt.ncnl '"'"Una from aop-procJuctioa activitiel
atvcncly atka 5lfQfI'I '"'lIef for rnuniciJ-I and induscJiaJ
_ The effects of TnUIlICJpa.I and UllIuizriaI di~

lIl'l MIl'f.:e-_ qualTty are abo I eonc:ern. 0v<nJ1.
Wiler quality II Improvilll owinJ 10 effonJ by $We and
feden! aeendei 10 dccTa$e the cffcas of municipal ...

,-~

SL Fnnc:11 Rivet BasIn: The s.. Franc.is River ori~
In the hllli of Mis.w;JUri~ il f10Wli rapidly lInlIl it
enters Ihc. flatlands and gndually beeomcs Iluggl$h and
mcanOeritI•• The river enI£I'I the alluvial valley of tho:
Mississippi River and flows inlO the Mluissippi River
ncar Helena. Atkan5u. "The Sl... FTMCis River II 415
milellong and ... I dnunage. lImI of 8.416 Mj~ miles
at ilJ; IIlOIIth, Onllnally. the SII9m chIInncl W.lli poorly
ckfincd II It f10wtd on !he matlhy and Iwampy flood
plain of die alluvial vllley for I dilllnCe of Iboul 100
miles. During lhc pasl ISO )'UJ$, many II'Ithropof:cnic
changes lulve occurred In the SL Francis River Bliin.
Swamps hive been drained. levees buill. and milliOfll of
IIICR:I of land clell'Cd for cullivllion. Much of the fmile:
farmland II in !he 51. Fnrc'1 RJva flood plain and I.
pn:MCCled from flooding by lever& Accumulll!on of
pcstic:ideli In bonom accllmcnu of 1ttUJM. lakes. and
porw:U. and !he eff«11 of theIe compoulllU 011 the food
c:haln IS • concc:m in lhe St. Francil River Bllin. Some:
rcgulllllll'1 in MIssouri bas occurred since 1941.

Arkansu River Bum: TIie Artlnllll River flow.
south-ea.Rward KltlA Arkansu be~ anpIyina: into the
Millllllppl RIver. TIie lOW dnlnqc IIU 1\ the mouth II

160.S76 Mjlllft milcl. TIie Aru.- River i5 relu1lled
by many loeb. dams. and reservoirs. The prjmuy
purpose of the locks and dmlI Is for navilllion. TIie
IocU and __ a1IO help eontrOI Iow-mqlllllldc floods;

however. !hey hive link effect in rcdllCinJ pcaU of
1a.rJc mqnilllllc floods. M05I of the bibuta'ics IhIl flow
mto the~ RIver to dry dunlll dry pcnods. The
Ark__ River is bein, c:onsiOcrcd II I Iol)UfCe of WIler

for public supply and mplion. Secpqc from nanuaJ
"'1 dqJoUb in~ _ incrnIa lhe ...inity of
the nYU. whac:h may make. the nva" _1lIble for_
ilia dunnt; low now. MunicipII and indIdcriaI
~ to the river may conuibule wasus and 0Ihcr
dlemll:ak tt. &ffea die nvc:r'1 potability. lmpoundmenl.
of water by the~ River Nlv\ptiocI Syacm and
lributary etam. ...~ the efft:a5 of aJinllly and
mf10willl poUUlIl:IU by mIUGIml1l 1IrF voIurne5 at
....er m thc nva dllII wlulinJ the~ of-
~ GeoJoc1 and e--,tDocr· GeoIop;:
_ oJlOMld '" die &Oldy UIIlt I1lIlI'C In • from
Cn:laecous 10 HoIocme. AI me c.auem cd&c of the swdy
unb ill Milsilllppl ... Ternc.uee. I 5lI'IIiI area of
Cre&acc.aB Ifll1lmaU ~ 0lIl. TCfUIl)' scdimcnb
cornpo.cd pndcImmarldy of~ 10 lIiJhdy
~idaIedbeds 0( sand and dly and _ iMerbedded

,...~l. silt. lipite. ehaJk. and limestone c:rop out in I

""-' '-ld in norUM:entr:aI MJJlllllppi and W'CStcm

Tcna.see and ItIbc:rop the ArilciaJ~ River
alluvial depoJlu. Missluippi Riva .UUTi&I deposits 0(

QuaIemary • oa:upy the weiWft~ of the. study WIlL

inclUlfiTll moll of the "lIdy unll In Loullllltl. Arkansu.
and MiAoun. and pan of nonhweslCm MlssiAippi.
J>re..HoJoc:mc suaa aencnlly dip IOWUd the ois of the
MISliiuippi EmbIIymcnt syn:linc.. which gener1lIty is
a)lnc~ WIth the presem-day «e1II' of the Miuusippi
River.

The WUl:wral scnJlII for lhe dcpoIilion of sedimenl$ tIw
comprise the lIqulfer l)'iImII of the MississIppi
Embaymcnl consillCd of broad. subsiding depressions of
the Olllf Coa$I gtlO5yncline and the IOlIthward pillfllinil
Iyncline of the Miuiuippl Embayment (Mallory 1993).
Initlal .ubsldence of thc.x fwuI'CS may have occurTCd 15
atly II the end of the PalcoroM: el1L 5ub$idenoc.
«lnunllflll throuJhouI the CrelIalOUI period. and
UlllSJl'CMive leIS reachrd 15 far north as Cairo, Ulinois.
dllring Late CreIlCCOUI Utnc.. Thick wed," of sedJmenIl
Wt now make up the IOIIlhcuIcm Coutal Plain and
Missillippl ernbaymcnl 1Iq1lifer JYIICITII ~ ckpoailed
in the sut.idilll swe:tural uouJh. The~ of die
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~lmmlS "'&5 de~rm;nc:d by the depo$itional
enVII'Qntl>en! which. In tum. was JO'I'erno:d hy the
f1UCt\WlO1'1S of rt:lauve $ell luel and the ltutun, Iotauon
of the shoreline of Ihis anc:1eIII '"'

1lIc: Cmaecous KdiIl'lenUl include gnIvel. JaJId. clay.
chalk, and m.1s of fluvLal and mannc onJin. Some
Ift'f-type hmc:llOnel an: preKnl locally. 1lle trOUp-like
Jhape of the emt-yment _lIS In the older rod; umlli
cropptnc out in U1 amwe pattent "'PJlIW.unakly panlJel
W1m the penphrry of the c:mbIymern. Prop:ssivdy
)'OWlgc:r ,,"IU OIX:W 10 the south -.l lOWMI the
MlWulppi EmbaymelU and Gulf of MexICO. 1lle dip of
these beds~Iy b IOWanl the axis of dE Miuasippi
Embtyma..~ of ~I__ II'lI:I'l:&Sa p:aty
Oow'ndlp: In the MJuth .- the~ aus (0UlIidE
the am 0/ the ammt study) the IOUI lhil:kJles:s of
poII-PaIeoZDic: deposIts it about ISJXXl fl:l"l- Upper
Ctetac«M Ilnlb .TlCI", In asc:mdul& order. Ihr;

TuscUocu Gtvup.~ of the Coktr -.l GonIc
Fonnations: the EuUlw and McShan Formations: n! the
Selma Gfoup, eomposal of the Moorevilk 0IaIt. Coffee
Sand. DanopolJs Dart, RIpley ForrnaicM. and PraIrie
Siurt a.J.t.

Subsidence IlIXOrT\P'I'IICd by cyclit" .n_ of the sea
conunued throu&h the Teruary~ Eadl invasion
Ilopprd ~eulvel)' fll'thtf 10 the lOUd! dunnI: the
Ternary Pmoci. Tenwy .uu indu6e. in ascendina:
order, the Midway Oro.ap, Wiltox. Group. U1d JacUon
Gmop.

P1c.MOCCnC IlKiarion~ • Iowerinl of $ell level and
subsequen CMngd In dnl~ Among thea m.nca
.... the mtm.thmenl or the MIMiu,,,,,, Riva" valley IntO
Kdimmu of~ and Tet1laJ)' • Mt;1tIn&
11K)m produud ucncndom vollllJlCS of waJD fIowinS
IOUm'<ll'al'd 10 the Gulf of Muk:o. Wf1,I;r ertlCk:d the
ancewaI MIS615SIPPI R,ver valley more !han 100 feet
dccpa- than the prelCnl-<b.y .urfllCe of the MlUissippl
Alluvial PlAIn. A$ Ilea level roM: followins the ...,Itinl of
the gIat.en. II~ pwIlenb <lecrea5ed and the
entrenched valley was filled "'Im liedlmer11S 10 lu presenl
level, formlni lhe MiM.Mi"". AIlUYI.1 Plain.

Aquifers. The SoulheUICm CoasUII Plain aquifer system
is compor;ed of five Ilqulfcrs in sedimcnl$ ofC~
Ige In lhe T'uJcaloosa, Eulll..... and Selma Groups
(Mallory 1993). These CrelaCeous Iquifel'$ rest on
consolidated Paleozoic rocks In Ihe northern part of the
Ilud)' unit and on Lo..." Cmaceou. deposits ...lUch an:
often "'Iler-beann, In the southern pari of !.he Mudy unit.
The aquifers of CrcUll:eo\lI I8c 1m. in descending order,
the Ripley, Coffee, Eutaw-MtShIn, Coker. and Gordo
aqu.fen.
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The Miululppi fntb.yment aqulfa" IY"lCm iJ; composed
of si~ resional aquifers; !.he oIdesI. flyc corwsI of
lelIunatu of Tertiary qe In the Wlkw and Oalbome
Groups and the youniest is the Mlllll5ippi River alluvial
aqLlifer In liedlmcnu of PkISUlCale and Holocene •
(Anhur and Tayklr 1991). n- TcrtlIr)' aqu.fers an:
sepan!ed from undetlyllll aquifers in ckposIq of
e- ace by Ihiclt TnlnIlC elly of the Midway
confinms wUl and are hycrauhcally connocted 10 lhe
yCMl'lJ\"l" MwlWppi Rivu a111lYi&1 aqUifer~ Itlry
subcn;Jp thai ~Ifer The flve rNjor aqwfers i1l
Iedin'JI:nQ of Tcrtiaty lip IR, m dc:K.cnW"I onkr. the
Cockfield aquifer. Spuu aquifer. lower CLaitJornc..apper
W~ aquifer, mi6d1c: WUc.ox. aquifer, MIll the IawrIer
Wilcox aqwfa-.

lAnd u.. More thin lhrCle four1hI of the UltlII study
uru. _ cu:.Uu of c:ropI.Ind .....m.~~
fOl$, and woodbnd (l'Iu1Jon et Ill. 1993). The _ 0/
!:he M'1IIiu.lppi River alluvium. in the ccnuaI and eatmI
pan of !:he IlUdy unit. pc'Odlsca 1IrJe __ or coaon,
JO)'beans, U1d rice. AqllKUhure.. IpCIcirlCally the farml",
of carfdh in M/S6lw.Ippi Il'Jd crayfiIIt In L.omsoana. II also
....ideIpad in !be MeL The ICCOnd a.p aqory of
bnd _ tollIiJU of WOlldI.Irllb WIlt! ,....Ispuscd
cropI.Inda Il'Jd pI:SUR. Toda)' (1994), .twJuI 5 pcn:cnl of
the area~ 0( fOlQled wubnlb of the Mwiaippi
Rivu,~ in Ibc: mid 19OOa, proMbly half cI !he
ala 0CIftI15lied of fOlaUd wa1andI (l)lble 1990)..

1lle convasion of Iheac foRIIai~ 10 cropland
OYer !:he put cemary ... been. pem.p.. !he rnosI

ciramlllic ecoIoIicaI chInF in !he ItUdy IlIUl The lou of
_bnds his Imphc*1OnlI for WIler quahly: welIlI'llb Et
M trIpI for IedimeIU and nutnent deposition Il'Jd proride
f\ood-WIln n:tention. wttkh ftduca suspended ledimenl
Jo.l. Lou of lYUbncb has also cauJCId profound cllmp
in the bIiblUIl and faunll -.emblage5 01 Ihe area (Nllun:
~1fIC)' 1992)..

SLirface-...uer quality i1511tt 1m rt:ltiCd 10 poinl and
non-poinl _n:ea of contamilWlon. 11Ie primary
non-poinl-1lClW« kti¥hlu .., inipicC and non-lnipted
agricullure, arazjni. Ilfeamflow regulation !Tom dams
and dlvcrsiOll$, and n:crellion. PriI'JW}' pl)m'-KIUral
actlYilies are agncultul'll-relaled indusll'y. lIlIulCuItUn:.
municipal ...~te"'ller-treaunenl rllClUti«. and landfillt.
WIlIc.r-qlllJity etfccu on likes and retervoin In the llUdy
unll primarily &I'e due 10 Igricullurtl- Ind
aqllllCliltur-'-relaled Et.YI!i1l5 and pnerlJly are reWed 10
inlmJe euhiVilion and the use of agrieultLiral chemical'
in the area..



Oround·wa!eT" c:ontarmnlllion fTom poinl SOUrtes generally
II IQCIlI,:(ed and IImlled to releases from ltrU$ belween a
few 1I;:l'eS to several 5qu.at'C miles. Common poinl sources
of conwmnauon ~ peuolr:um JlQnIe Wlb. induwial
chemICal spdl!. Ieab from underwround 5UJn&e 1lInU.
and appllaliOn of WUlewatu to the land. ~......".
c:onwnina:tion from non'pOInt _ has 110I bern
utenslvely investipted..

Specitk WUCl"-qualiry WUCI inl:ludc:

o PoIerlb&I ~•....-~ by
pcRitida and nummu MSOCiatcd ""m
qricullunl acuvities in intm$ively impled.....

o Ekvaed c~":nDM:iOnS of sedlmefU mtl
nuInCllII and dw: ~ of low
dwoh-ed-mY&m c:oocmuaoons in staf_
Wilei' assoeiated wnh qriculJUre and
~lture (RcbIch 1993~ and

o SUKepllbility of waler Iupplie$ to
¢llel~" or upwellma of saline J1'C'IIDtI
....- m _ of heavy puund--wam-

Wl~waIs for IIJ1tUIMai usc.

Ccmm~ and coordinalton bdweeon USGS
pcnonneJ and other lcimt,slS and _-~

~/OIlS ~ tntlCal eompollClllS of the NAWQA
PnJsram. Eadl of the INdy urnl InVestIplKlIII will have
a Ioeal h&llOll toITIll'tIROe totlSl5ll1ll of ~Ve5
from fma.l. _e. and Ioeal qmcics, unrvcnities. and
the prWak seetoI. who have wUc:t.1l:SCIUlt:eS

raponsibilili-. SpKlflC aelivit>el of each liaison
eornminee will incll.lOe the exclwlae of information
about water-quahty i"ueIi of regional ... local inleTest:
the Id.:rlllfKaUOn of .ourtes of data; aai-.:c In the
desl&" and kope of project produc:u: and the review of
project planning documents and rq!OIU. A hailOll
tolIlm,t\ee for the Mi15inlppi Emblyment NAWQA
study unit will be formed in 1994.

ResullS of each sludy unit Investigation will be pre5ell1ed

In 5everal repom durinll each period of inlensive
usessmenl Ktivity. Early in each investigation. the
projecl team will prepare • work plan. This wort plan
will praml Rlfincd boundaries or the wdy uniL desaibe
the hydroeeolOllc scnillR or the Sludy unit, identify
major witer-quailly IUUC$, and define specifIC ob]CdIVes

and approKhc:s that will be used. Bridln, materials on
planned WIleJ-quaJlly Inve5ligatlons will be~ and
released to the publk to aid in coordinatina and ensurini
!hat local Intemu Itt addrwcd by the propwn. The
public will be informed about activities in eadI audy
unll thl'llllP pMJCIJ*1On in publIC rnco:unp. Addn:u'nl
1«a1 wue:r.quahty tolICeflI$ will be an Imponam
component of the SIllily unit InveIIll&llOfll.
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