VOFI{ é iy Prepared in cooperation with the
o1 nepartment of the Interior Mississippi Board of Water Commissioners WATER-RESOURCES INVESTIGATIONS 78-106
Jack W. Pepper, Water Engineer SHEET | OF 2 OPEN-FILE REPORT

United States Geological Survey

i To convert inch-pound units to International System units
T gt il THE MISSISSIPPI RIVER VALLEY ALLUVIAL AQUIFER IN MISSISSIPPI
i B wells 5'! Multiply By To obtain
j n Lake > o
| < ‘ NTRODUCTT . - :
! 1 PR i SR o o SR D
: T Q,E,Qng"VC—":l u‘:g : Th MO o darview This atlas describing the Mississippi River valley alluvial square mile(mi?) 2'590 5qﬁare kilometer (km?)
o [oie] y V ” | (.‘r’/ 3 3 3 - 3 1 3 = 3 3 3 z - - % - : -
: R . Xa 13 & aquifer in Mississippi, is the ninth in a series of aquifer atlases gallons per minute(gal/min)  0.06309 liters per second(L/s)
’ : g g " N Lewlsbyrg prepared in cooperation with the Mississippi Board of Water Commis- million gallons per day 0.044 cubic meters per second(m?/s)
5‘ el : K\ /AN T - fﬁgﬁy E NS O T g sioners. In this report the extent, character, and present utiliza- (Mgal/d)
f_ 5 | ,;3__ ¢ / a 2 g QEudo‘ra?\}\/ = N Hernando ',,,/'*’@M‘t/j tion of the aquifer in Mississippi are summarized. feet per mile(ft/mi) 0.189 meters per kilometer(m/km)
& for ey pockum ool | 2 ; : 1 ninut fi 0.2 i
£ : B R A B R wo ok 0% . The Mississippi River valley alluvial aquifer contains freshwater ‘o ig;ﬁ /53)?}?1 PR g ht(gf;s%}%; il o il
& Wmee =l &7 oAlphaba . - - - - - ’ A A
T ! = 5 having less than 1,0092mg/ Sl Eiter) of d%ssolved cubic feet per day per square 0.305 cubic meters per day per square
N\ S Arkebutla | | © L Wakdfied T solids in the 7,000 mi* Yazoo Basin (Fenneman, 1938) adjacent to foot (£t3/d)/£t? or ft/d meter (m3/d) /m?
MR Lake | - Beartgil & e the Mississippi River in northwestern Mississippi, and in a narrow . , . :
- LE« Tndzgendence | band covering an area of 500 mi? adjacent to the Mississippi River C“bgtﬁ‘;’fi;' /g:r Off%t?‘jg S D wb};3?§§7rs peltods per Teker
“Arkabutla ~ ; i(oBe"L in southwestern Mississippi (fig. 1). The Yazoo Basin, which is "
...... o k) CeeaTar e bordered on the west by the Mississippi River and on the east by
5&“\>/ e e Sl o SRl an abrupt loess-covered escarpment, is commonly known as the "Delta"
3= Ts | %26. B’?/q J\///X'Eé"oi ,\Oﬂly:tair:o I i]l MiSSiSSippi.
w 4 trayhgrn o s O] = | i :
51 7 s SMPE T T e ""_Wiho =5 oy L The rich soils in the Yazoo Basin are intensively cultivated.
o : s ) Tonsia Lt i MRRE T The nearly level terrain and the availability of abundant supplies
& - g N N 1 £ l of ground water have contributed to a large increase in irrigation Table 2.-- Quality of water from wells in the Mississippi River valley alluvial aquifer.
R S TR R since 1950.
T p JAAskew e cGhé@ ‘ : Glenville | |
% e Gt il GEOLOGY AND HYDROLOGY
/é * ,'\_35(9 » i S g ﬁ The Mississippi River valley alluvium, Quaternary in age, was (DISSOLVED CONSTITUENTS AND HARDNESS GIVEN IN MILLIGRAMS PER LITER)
N 4 Pleasant Gro h L‘”‘b/ : deposited by the meandering Mississippi River on an eroded Tertiary DaTE B
Ay Sardkﬁ Sr A J\< surface. North of Vicksburg the alluvium covers eroded Eocene WELL cx- MAG= PO- DIs- :Esg- : ANC% i
ahh s deposits (table 1, figs. 2-7). Some of these Focene deposits are Sl o e M ame o car B RS e o
LOCATION OF STUDY AREA IN MISSISSIPPI i Ve o major aquifers beneath the Mississippi Alluvial Plain. South of (ST02) (FE)  (CA)  (MG)  (NA)  (K)  (HCO3) (S04) (CL) (F) 25°C) §
) AL B Vicksburg the alluvium overlies Oligocene and Miocene deposits, which : :
e e T RS T R e SR also contain major agquifers. The thickness of the alluvium ranges TELE O Nl “ ; “D‘;"‘i mwjz"s : i e B
5 _/J(c‘\ from less than 50 feet to about 200 feet (fig. 1), and averages about hr (e B L TR e s 1% 53 u#e: RS &S 8 Gih 09 cene e B
...... ool | [ 140 feet (Harvey, 1956). The thicker alluvial deposits cover the more Fol6 180 ‘9761 16  0.69 73 3 1 L i P o e ol S
% ool | deeply eroded surfaces of the Eocene, Oligocene, and Miocene deposits. it i e e il ol Rt e B R R e P
Q ‘< = \ BOLIVAR COUNTY
: :/ """ 5 s Ll The alluvium consists of gravel, sand, and clay, in what can R e e o 3 R ég; ) amal R e
e 7 A\ e N ONEENONNA - HV OGNV D - 7 LA ANNNNNNE 71 ARSI a Springs AT e % 3 . 1 3 F020 [] - - 7 3 il 2.2 8 2 T - 369 600 .
T <A e e be visualized as a three-layer sandwich; a lover layer consisting of vael o na R R e e
N B g g Bhuford ™, 1rr(elgula(11‘ lenses OflgravelflnFiglxid Wlt?rlhsamil, alml le lgyer o 0009 170 S/56  =- 4.80 73 41 19 2.8 3718 S 6.5 -- 453 350 ™9 1.4 S
\ g Tt T : , : i sand; and an upper layer of si clay. e clay layer is discon-
N R . SRR \ | ek G ahnid L"A’f?,jk B tinuous and contains windows through which the sand layer is exposed ?353 i;g ;522 gi 1;:33 ‘g: g: z;"a g:g 3‘5’2 ;3'2 1;'8 3:f s ggg 1154252 ;::‘; 3
RSN Y Berl AR ; e e at the land surface. Locally a thin clay lies between the lower gravel ToR0 160 9/19 39 -— 106 29 28 - 415 80 15 - 508 @ == SE s T e
SN A =N and sand layer and the underlying Eocene Formations. The alluvial CLAIBORNE COUNTY
deposits ate generally saturated with water to within 20 feet of e s o B o m e om0 Lo D
the surface. E004 110 11777 22 10.00 T4 19 15 2.6 320 30 16 0.2 337 260 S0l 7.3 19
Z COAHOMA COUNTY
RECHARGE, MOVEMENT, AND WATER LEVELS BoOl 120 7s65 28 13.00 89 20 7.2 0.0 392 20 1.5 0.3 344 304 575 7.2 S
Dool 133 6/54 == 14,00 60 33 15 3.4 356 14 9.0 e 347 285 572 8,1 S
Jon2 149 1756 == 10.00 77 19 26 3.3 332 24 16 0.3 360 270 582 7.5 7
Precipitation on the land surface is the principal source of :;ggil* }:g s g: gan T gg e iy i-: l}ol g-g ool gg: ;g :
recharge to the alluvial aquifer. The Mississippi River and its 5 o B . i
tributaries, both those bounding and those crossing the area, and 0005 94 7/65 41 10.00 T2 20 LR LS R L e oER TS5
in places, the underlying Tertiary aquifers, may serve as additional DESOTO COUNTY
sources of recharge. During most of the year ground-water levels are s o i:a‘g i R i e g - (S BN Seb e 2 mm 8
- high and water from the aquifer seeps into streams. The movement of E012 98 6/56 -- 5.80 49 18 S5 13 e Bh. T = aem B e Me ok
water is generally south (fig. 8) and toward or away from major ; s GO
streams, depending upon the water level in the aquifer and the A013 100 7/76 33  10.00 62 17 12 g 0.4 8.8 0.5 294 225 460 7,7 5
\\o Cascma\\' { . ) "~ Lake T/ voupldl .e(})dggtglognggizmbflgtgegﬁyaﬁéfizé sggm?nmgge:e&gzgs €002 126 6/56¢ == 9,00 56 28 16 HUHP&;R.EJS el 0.8 13 -- 316 256 SAT A °
o & j;v*{};; |_~“substantial quantities of water from the alluvial aquifer during low i:}% ;3 3522 gg g:;: 1;’: 22 1; S . e R 3:? s1s 5‘15; 293 i
. TN S )L Lo e serepm stages. e e R U R
- L, ~ = . « 0 & 2.4 10 0. 400 360 605 7,0 30
D : : Y, oo s M E RS S y i i
k S AR Beule 97 ’/b\f Tl PRI 4 0 \\K }Water levels in wells screened in the alluvial aquifer are st BLEFLDRE COUNTY
G2 < o eneffally between 5 and 30 feet below land surface, except near points Pt B BN - R o i o i e SR o B S GO U
_g - \RNasor‘E: N | D A Gore SO heavy pumping. Hydrographs of observation wells reveal cyclic té;‘;% ;gg ?ﬁ‘;,_‘ 3 g.gg o6 19 20 2l gi; Sl T e e
e NI NI AN AR ZERRRRNR 1A , NN NNNSATH N S s arsgty . ' %‘zm 5 /MRS - fé:ctuat%@ri_ (flgéng)}é‘athe‘r g:al_lfzgntm;gﬁgryilf:‘ii{ di;ilnes NO20 }iz e e 1x - 5:2 e T ::g g:i 258 fgg ;:: Z:: 9
Sanw ai, NP AALERTARES A SRURERRR N 5 Y SN RN AN 8 ANgiored | - ol as : e deeper Tertiary Miocene aquifers. s .
' yfcf,lk:t' AR NN PR AN LN 7 N i i - _ﬁ e1|_non Eﬁ, L ___\_,g ally highest just before the irrigation season and lowest PO26 105 6s73 27 3.80 40 S i PM{%_A cmiTlY S BT Sk e
R RE AR R (AN VA7 ANN | AW AN A R Y NN G TN T Potacocoin ¢, . e in September following the irrigation season. At Greenwood, water PR i
ANNRERY N AR AR 2 AR AR ARy s g . levels in wells sometimes exceed 50 feet below land surface and average PSR S A 16 S R e e
Q' AW\ ',I. N AR S AN N e NG A AN R e - | about 39 feet due to the continuous withdrawal of 10 Mgal/d of gg:} 122 21‘37 & 7.50 69 20 7.9 2.4 290 4,0 18 0.0 330 138 515 7:& 10
[ WX \ o it cooling water. Large differences between water level extremes also o i Gl o Srer e LG 2L a2 i; g B RN N <
NN AN occur at Natchez where the withdrawal is 40 Mgal/d, and at Clarksdale E004 90 S/57 --  3.80 62 1s 13 1.6 280 2.0 5.5 0.0 268 212 438 7,5 8
NN J and \lﬁcksibu:rg where withdrawals are 17 Mgal/d and 6.7 Mgal/d respec- fhv= 1w 151 = L an 20 6.7 3.0 250 5.6 3.5 0.0 250 200 3|1 7.2 10
0\ N i tively. Water levels in wells near the Mississippi River and large Ki 1 75 = P 48 s 8. 2.4 2718 6.4 6.0 0.0 274 225 439 7.5 10
. ‘ W B : ,\4 streams directly reflect the stage of the river (fig. 9, Well Warren J4). s g o = g H:“ ik o ke i ey
) Y A o v SHARKEY COUNTY
/ ) AN | WELL AND AQUIFER CHARACTERISTICS el e SRR o R vl R SRR ¢ e T A
< P VAY/ gads). o e L ﬁ::l 108 '1’163 g«; Sow 1y . 15 oA e 1.6 0.3 438 381 710 813 --
DD, BT NP onk 28 - = = & X 10 1176 »10 90 3 &7 «3 513 37 9.1 0.0 S01 362 825 7 S
N\ IRBRED >t i Major wells produc f th &
........... V o \ : fr(mm 6OJ to 260 fegt' lfrlge z?gaciiya‘]‘;ilﬁ;ai aquif;raizllggrelgnggpg Co30 137 1765 30 10.00 79 27 1s SUNHB@%ER C%‘l‘l’;frv 49 Bot 0.0 388 308 610 8
\ ot o A O F i \\/ . l——r-— the coarse gravel at the base of the aquifer. The deepest known HOMG o6 7,65 29  3.70 18 19 19 0.8 364 6.6 9.7 0.2 339 zgs 5«151 7:3 §
P9 Vs 17 YO/Rel 7 Aetend” 5, 1 AN _Coila S e b-“}\ wells are in Adams and Issaquena Counties. Yields range from 250 to el ol RS L B SR i o i e aam M el IR e SR G
EXPLANATION ¥ A EEE AN Y ME 5,000 gal/min and specific capacities of large diameter wells range ROt o8  7res W ae 65 i 1 s e 22 ha o2 319 22 vee 3:5 3
d B CININEN S s in - i
............ AN, éqrg‘ R g S b : TALLAHATCHIE COUNTY
X S W \ % i IS - _ i 2 765 2 3. > «8 - 8 - . ®
D Less fhan S0 feet / f’ RO oty Fourteen aquifer tests in Mississippi (Newcome, 1971) indicated MOOI 102 T/e3 26 .90 79 23 55 ms  dew: e 05 318 ggg s38 ::g :
----------- N ol e transmissivity values ranging from 13,000 to 79,000 (ft®/d)/ft and o ol el e e v U v - e S e
Ao hydraulic conductivity values ranging from 170 to 790 (ft3/d)/ft2. N o : I
50 fto 100 feet B0O1 106 T/65 21  3.40 3 1 .9 0.0 163 =6t .1
e The alluvial aquifer is under confined conditions wherever a oo BB il R ?% gé E-g R !l’-: 3-3 3-: 297 260 % o3 =
e relatively impermeable surface material is present and the water Mool 123 7/65 30  B8.20 75 2 G I B 1B epwa il R SRl
101 fo 150 feet o Lebanol level in wells stands above the level of the base of the confining ‘ b Ga
- 'Jﬂ beﬁ;u%m d: well is pumped under these conditions the aquifer JU87. 165 33 3% 1M M 46 22 5.0 697 0.0 18 0.2 635 s50 1060 6.7 S
Nl Chan 3 t}Vpe 3 [0 18 /T4 3 0.22 120 4B 9 .55 598 8.8 46 0.2 6461 S 1000 ol
More tham 150 feet (7 RO NN BN 7 R oA AN G AN RN RUASNFT - - - : fé*cl:\bm ut;pe ig ge ﬁzeiisli:y of iﬁef:‘:iﬂl? C&f:gegable c:;gdl?;iomﬁgo{glgrllgf‘glly WASHINGTON COUNTY : 5 e
T Rk 0 exist in areas of point-bar deposits and artesian conditions in back- e RS e SR i e Gl 32 12 e S R L 9.3 . 4@ e 736 7.1 15
F3 . Line of geohydrologic \ :IIA Swamp deposits. In a study of ground-water seepage in and out of Lake 533* lga ag? gg 3:33 17 l:.; o s R A 1';'8 i i A e
A ==— ' section with drilling Washington, Harbeck and others (1961) found the alluvial aquifer to iz oA - andm o e = 2 BB gl - T i
Tog Sication A, 2 G be under water table conditions and storage coefficients to range ; - iy ¥ noh
§ ! e AL from 0,10 to 0.18 Jolé 30 7768 18 0.22 5S4 186 Bt 0.3 216 24 5.8 0.2 248 200 416 T.6 15
S Brozville " > = Jo1s 6 T768 1 ] ° = -
LR o ; | e B S 8 o mh e
- — = 5 B = a3 0 8 768 «2 4.30 118 8 4 1.3 472 132 34 0.2 654 5 1 <05
e k R e i BT calmﬂgl:egﬂlmgi tabl‘ian gl;{,zztg.le range of hydraulic characteristics M008B 122 T/65 28 4.40 104 20 n 9.2 438 7.2 e 0.0 406 ;sg :ﬁ: 7.; 1.'-1’
L TR G TS %Ebenezedi |\ Goodman% e 0024 100 Ts/68 29  4.80 137 36 s 1.1 564 140 “2 0.2 751 490 1190 7.8 15
’,\\Zﬁigler\nlle3§ . ):: ) :M;; lotl! ;ma 8.6 6,90 135 42 19 0.3 608 40 4.8 0.2 572 508 9%2 7.8 15
e e R Transmissivity Hydraulic conductivity Storage coefficient R0s 81 Tses 27 11.00 123 28 o5 DA i e e G A g Teh RS 3
s ( e J ft3/7d) /ft ft3/a) /Fe2 dimensionles S001 126 S/54 -- 6.80 S8 4] 15 1.3 378 18 4.5 == 372 313 588 7.2 5
) e ( ) (ft3/d)/ s
(= A”‘/,, 12 oMidway \‘b\q WILKINSON COUNTY
800" (LN SR { 3 E007 1 3 . 3. . . .
N O e . iln i S L e S B o eon e
%s\m i \\ . L Wb:dlan 39,000 360 .012 YAZOO COUNTY
« Benton©,, ; \\ Minimum 13,000 170 .0005 G002 161 12777 48 9.80 66 21 15 3.4 340 13 s, 0.2 333 250 510 6.9 55
e e QR Namber of tests 14 14 12 = s - ot onomh, o o8 G e
‘\Z:,.f/z . (6SI e 9 Q/ | cLinw L B 3 - ® ® . ®
x oo
() IJEJ oyJOd \ & (
: e 7 il = T QUALITY
5 AN - : ; s nsley ) o . - -
2NN AR ’ oy e ) - 8 Water from the alluvial aquifer is a hard, calcium bicarbonat
2 A NN Z e e e S e
RO N / QAN NN & &hdm“ ( \ ’ \»ﬁf’i—‘ type water that frequently contains excessive iron in solution. The
e AL AN FI o tartia, City' "2\ : x\f;‘.\ K / il water is generally alkaline although the pH is sometimes as low as 6.0.
e SRS eéanisur \\%‘ o
NN & : O\M i f\b Bgenton:\k\ S & The dissolved-solids concentration in 84 water samples ranged
Y 7 ala X % e from 153 to 883 mg/L and the concentration generally increased from
N e ’ 3 y&»\ /J\”r north to south and from east to west (fig. 10). The dissolved-solids ’ o g e
; ) - o L . concentration exceeds 500 mg/L in parts of Washington, Sharkey, Warren, Table 3.--Water supplies from the Mississippi River valley alluvial aquifer
> ' / : and Humphreys Counties. Shallow alluvial wells from 35 to 105 feet
deep in DeSoto, Quitman, and Tunica Counties, produce water having a Depth of Pumpin : : .
5 s * e ! g Daily Technical data available
dissolved-solids concentration less than 200 mg/L. County Principal water use m;lls rates of wells withdrawal Chemical Electric Pumping
5 y i e 2 e t al/min i
A R Iron concentration in water from the alluvial aquifer exhibit L) (gal/min) (thousand gal) analysis log test
- poas o extreme variation, ranging from 0 to 26 mg/L. Throughout most of the LRI :
be 17 area, however, the iron concentration in water is between 5 and 10 mg/L Adams Self-supplied industry 155-265 1,500-2,000 40,125 X X X
i 9 B . - . . (fig. 11), but in parts of Bolivar, Claiborne, Coahoma, Quitman . Re R ke
Figure I.--Location ?f the Mississippi R‘lver vo_lley alluvial aquifer, with thickness Tallzhatchie, Sunflower, and Washiﬁgtm Counti'es, i ket ration Bolivar Row crop irrigation 2,600 X X X
and location of geohydrologic sections. exceeds 10 mg/L. Locally in Adams and Warren Counties iron concentra- g;ﬁ 1”1%“_‘:10‘_‘ 55-210 300-3,600 189,000 X X X
tion is less than 1 mg/L. -supplied industry 2 %3 8,805 ;
e Hardness of water in the alluvial aquifer ranged from 81 to Carroll Row crop irrigation = e 240 X
550 mg/L and, like the dissolved-solids concentration, generally Rice irrigation == e 200 X
increases from north to south and from east to west (fig. 12).
Hardness exceeds 500 mg/L in Warren County and at places in Washington Coahoma Clarksdale 100-150 1,600-3,600 17,320 X X
Bonmity Self-supp}lec} industry 90-180 45-300 1,541
; i Row crop irrigation -- -- 1,000 : ¢ X
U) ‘O B@\Black\o}ﬂ The water tanperature can be expected to range from 16°C in Rice 1rr1gat10n 90-200 400‘3,6()9 26,900 X X
bl the north to 20°C in the south, the range of mean annual air tempera- ot N R
o ture in the area. s W Crop Lrrication =7 = 500 X X
& 1 IS{;_:; 1rr1g:«:1§(1101_1 e 75-100 1,200-2,800 5,200 X X
1 P _ Chemical analyses of water samples from alluvial well i -supplied industry T s 107 X X
find Table I.-- The freshwater section in the area of occurrence of the in table 7. The 1Zc$ation of theszmzelis e sho%l 211 gguieaig L
s ) Mississippi River valley alluvium. STt ﬁw C’F"P.“{%gatm 87 L s e . 870 X
7 % WATER USE ce 1irrigation -- 5 -3, 6,200 X
e Self-supplied industry -- -- 6,69
oWillows e Ero- i Formati Water - Supply Source The alluvial aquifer is the primary source of water for irrigation
\ i Sy VC\(’W them | System S i o Yes No in Mississippi and it is a major source of water for cooling and Humphreys Self-supplied industry 105-135 125-3,000 44,880 X X
R \ B other industrial uses. In 1975, 745 1/d were withdrawn on an Row crop irrigation iy & 1,300 X X
i ' /] Holocene - i i i
/CLAIB &) @ Yé ) : annual basis from the alluvial aquifer (table 3). Of that amount, Rice irrigation 85-135 600-3,150 20,800 X X
Y% Ve Hern’énviﬂ- {I 551 Mgal/d or 74 percent was used for irrigation. This is the equiva- B :
e ke 8 [ Quoternary | o . lent of 1,648 Mgal/d during the 122-day growing season (Callahan, Issaquena Row crop irrigation e = 570 X
r\ C Buh g, ! e 1977). Industrial self supplied water use was 159 Mgal/d or 21 Rice 1rrigation 95-235 500-3,300 900 X
‘) / e e Terroce deposits X percent. Municipal water use was 35 Mgal/d or 5 percent. Rice S
oo\ || | Preens®] ) \ , e 2 S areo Bicanstad Tor 0T HemuEnt 6F Hhe il ireigation water Leflore Greenwood utilities 90-190 1,300-2,700 10,369 X X X
e, ] v Pliocene Fuo::::ﬁ:n X use and row crop irrigation the remaining 3 percent. Bolivar, Row crop irrigation 5 g 1,500 X X
i Leflore, Sunflower, and Washington Counties account for more than Rice irrigation 70-205 450-3,200 62,000 X X
o FR L < two-thirds of the total irrigation water use. Self-supplied industry 3 = 3,508
iocene
 weiton The principal use of water from mumnicipally-owned wells screened Panola Self-supplied industry 105 2,000 3,573
R Vicksburg | Undifferentiated X in the alluvial aquifer is for cooling. The largest withdrawal of Rice irrigation 105-120 1,400 2,300 X X
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