UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

PROFESSIONAL PAPER 448-A
PLATE 2

Water use, 1966

[Results in millions of gallons per day; a, less than 0.1]

Arkansas River basin

Source

Upper Ouachlsta River basin to and including

aline River basin Tensas River

Bayou Bartholomew, and Boeuf and

Lower Ouachita River basin, below Saline River
basin, except Bayou Bartholomew, Boeuf, Tensas,
and bugdemona River, and Castor Creek basins

Public Industrial Irrigation Other  Total Public Industrial Irrigation Other Total Public Industrial Irrigation Other

Total Public Industrial Irrigation

Other

Total

Pleistocene
and Holocene

Lower
Cretaceous

PERCENT OF TIME INDICATED DISCHARGE WAS EQUALED OR EXCEEDED

FLOW-DURATION CURVE FOR LITTLE MISSOURI RIVER NEAR

FEocene

Paleocene
Sl

Upper Cretaceous

MURFREESBORO, ARK. (7-3610), 1929-57 (DRAINAGE AREA
380 SQUARE MILES)

EXPLANATION

Ten;ace deposits

Alluvium

Forest Hill Sand

Jackson Group

- 1R

Cockfield Formation

Cook Mountain Formation

Eocene deposits
undifferentiated

Sparta Sand

Claiborne Group

Cane River Formation

L Carrizo Sand

Wilcox Group

Midway Group

Midway Group and
Upper Cretaceaus
deposits undiffer-
entiated

Upper Cretaceous deposits

Includes Nacatoch Sand and
Tokio Formation

Trinity Group

Paleozoic rocks

WATER-BEARING ZONES

Fresh water (contains less than 1,000
parts per million dissolved solids)

Saline water (contains more than 1,000
parts per million dissolved solids)

Contact

Basir boundary
7-3695

A 003

Daily-record station

7-3692
/I\(0.002)

Partial-record or short-term
daily-record station
Upper number is station identification; number in parentheses
18 7-day 2-year low flow, in cubic feet per second per square
mile, adjusted to 1929-57. For a few of the stations that be-
came subject to withdrawals for irrigation during the study
period, low-flow data are shown for natural conditions

140

Cane River Formation,
Carrizo Sand, and
Wilcox Group un-
differentiated

Ca —— €O, +HCO,

Mg SO,
Na+K———— — @

F%.Lo 1!.0 0 1|.o 2.1(%\J O

EQUIVALENTS PER MILLION

Surface-water chemical-analysis diagram
140 _Dissolved solids in parts per million
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L TR0t 0 ) O B S o S S 0 24.4 48.5 0.5 73.4 43 27.6 2.3 1.7 35.9
L R S B L R L T SR TSR .3 0 0 ) .5
Ozan Formation___ 0 0 0 -1 .1
NBcatoch Band . oo oo e ececocmmcc e —seeemeasmmmamseemsm S emasmnAm e -2 0 0 .4 .6
Clayton Formation .. ..o =1 0 0 a .1
Minor Wilcox aquifers .3 a .2 0 T .9
Py tio . 0 0 3 5
S ama sver i s 4.8 8.3 0 L0 14.1
Cockfield Formatios a .3 0 1.2 15
Phiocone(t) deposii 0 0 0 S S
Quawm jeposits 132, .4 2.4 15 6 49
U o | R 8.9 122.2 188.9 3.3 323.3 10.1 38.8 3.8 6.8 59.5
Mazimum, minimum, and median concentrations of selected constiluents in ground water in the Arkansas River basin
[Data in parts per million, except specific conductance, pH, color, and temperature]
& : Minor Wileox aquifers Sparta Sand Cockfield Formation Quaternary deposits
onstituent
Max Min Median Max Min  Median Max Min  Median Max Min Median
16 24 7.7 14 38 2.0 12 49 8.3 21
.78 14 .00 1.2 8.7 .04 .12 52 .00 8.9
3.0 20 .5 6.0 99 ol 2.9 162 2.2 71
1.5 5.4 .1 1.9 24 .2 .5 39 1.1 16
vs (Na}_ i 2.7 141 6.6 20 128 12 84 123 3.4 24
Carbonate plus bicarbonate
(COs+ H%O:) .................... 15 456 38 84 356 27 245 672 4 202
Sulfate (804)__._ 48 74 .6 3.5 220 .8 1.8 241 .0 12
Chloride (C)) - 4.4 28 2.0 4.0 26 3.5 9.2 397 .4 26
Fluoride (F).-_ .2 .4 .0 .1 =2 .0 .1 . .0 i |
Nitrate (NO3) 6.8 L5 .0 .2 3.3 .0 1.7 40 .0 il
Dissolved solids. - 42 457 60 100 671 112 287 748 39 327
glnrdiaess as gacCtO: ................. 12 72 2 23 346 3 9 574 10 254
c conductance
l}g;lcmmhos A6 25°C) oo 53 721 87 151 987 124 443 1,720 57 56
pH 7.0 8.6 6.6 7 8.8 7.0 8.2 8.7 5.6 7.5
Col 1 15 0 5 60 5 20 17 0
Temperature (°F) 79 64 8  cescemeseriooseesimensioeeis 74 57 64
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Note: Geology on these faces shows
geologic conditions at edge of
map, not at limit of river basin
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Mazimum, minimum, and median concenirations of selected constituents in ground water in the
Bayou Bartholomew, and Boeuf and Tensas River basins

[Data in parts per million, except specific conductance, pH, color, and temperature]

Sparta Sand Cockfield Formation Quaternary deposits
Constituent
Max Min Median Max Min Median Max Min Median
36 L5 13 30 3.0 21 70 12 33
14 .00 .10 5.4 .00 .10 48 .00 7.4
20 2 1.0 100 .4 2.2 432 .1 70
5.4 .0 .6 33 .0 .6 174 .3 18
492 11 57 328 22 88 943 6.0 34
Carbonate plus bicarbonate
(CO3+HCO8) oo 758 64 153 814 142 278 716 2 300
Sulfate (SOg) oo 93 2 1. 13 .1 1.6 812 .0 10
Chloride (Cl)... ” 476 1.4 5. 559 2.0 11 1, 850 2.2 35
Fluoride (F). 2.6 .0 . 2.0 .0 .3 .5 .0 = |
Nitrate (NOj)__ 2.7 .0 10 .0 1.0 120 .0 -5
Dissolved solids. - 1,230 80 162 1,020 141 275 4,190 28 372
Hardness as CaCOsg-.......____.__ 72 1 4 385 0 10 1, 790 0 262
Specific conductance
(micromhos at 25°C) ____._______ 2,160 119 250 1, 500 232 422 6,430 51 625
H £ 8.9 7.4 8.1 8.8 6.3 8.2 8.9 4.7 7.5
or. 100 5 10 360 0 12 15 0 5
Temperature (°F)_._._..__.__._____ 81 66 75 77 62 68 2 60 65
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SEA LEVEL

Note: Geology on this face shows
geologic conditions at edge of
map, not at limit of river basin

Mazimum, minimum, and median concenirations of selecled constituents in ground waier in the upper Ouachita River basin to and including Saline River basin

[Data in parts per million, except specific conductance, pH, color, and temperature]

5 Tokio Formation ! 0Ozan Formation ! Nacatoch Sand ! Minor Wilcox aquifers Carrizo Sand Cane River Formation Sparta Sand Cockfield Formation Quaternary deposits
onstituent
Max Min  Median Max Min Median Max Min Median Max Min Median  Max Min Median  Max Min Median  Max Min Median  Max Min Median Max Min Median
Siliea (S102) - - - - ..o icceoo.. 7.7 ) I 53 3.9 12 53 6.5 1 36 9.6 13
Iron (Fe)_____ .00 .15 1.1 0.04 0. 45 3.6 0.04 0.38 23 .00 .47 62 .00 24 27 .00 .38
Calcium (Ca)- ... 12 3.5 20 3.0 5.6 65 4.9 12 30 .8 6.8 41 1.0 5.5 156 .6 6.7
Magnesium (Mg)- . ______________ e = .0 1.4 7.0 S 14 18 1.2 3.4 7.1 .0 1.6 9.4 .0 1.9 79 .4 4.0
GOl aUNGIT. e o ) S ey e R e e TN e e S G s L0 17 1,050 18 53 964 3.4 192 184 2.3 32 182 1.2 49 486 2.2 18
Carbonate plus bicarbonate (CO3+HCO3) 4 68 538 58 140 400 44 259 425 0 135 428 8 172 331 2 17
Sulfate (SO4) .- .0 2.6 12 .4 4.9 31 +2 1.3 25 2 5.8 464 .0 6 1, 000 .0 7.0
Chloride (Cl)- - 2.0 4.8 1,350 5.8 7.3 1, 410 4.0 204 84 2.8 6.4 107 2.2 9.5 845 4.5 38
Fluoride (F)___ .0 R O e R 1.2 .0 S0 .6 .0 =1 2 31 .1
Nitrate (NOg) ... ______________________ -0 2 4.7 .0 8 19 o2 5 2.5 0 .6 9.5 .0 1.0 115 -2 11
Dissolved solids________________________ 17 150 2,820 90 167 2,720 55 612 464 20 163 936 25 185 1, 680 18 136
Hardness as CaCOs- - - ... 4 1 79 10 20 236 21 42 102 3 21 151 3 20 1,190 4 38
Specific conductance (micromhos at 25°C 16 178 4, 680 127 257 4,610 83 920 749 43 230 1,560 25 321 3,190 32 267
ol R i e, e el Sl 5.6 7.4 8.4 7.2 7.7 8.3 7.4 8.1 8.6 4.3 7.6 8. 5.8 7.8 8.2 4.7 6.9
3 e A M I o S e e S s e oy T o O SR S R S e e S 1 15 3 9 e e o 40 0 5 40 0 3 20 1 5
Temperatite (CE) - .c-- - ocoocoaoian ol . 62 66 66 65 65 7 66 69 83 65 69 74 64 70 68 54 62
1Minor aquifer in Upper Cretaceous deposits; in subsurface, northern part of block 2.
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VERAGE DISCHARGE, IN CUBIC FEET PER SECOND,
FOR LENGTH OF PERIOD SHOWN
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RECURRENCE INTERVAL IN YEARS

MAGNITUDE AND FREQUENCY OF ANNUAL LOW FLOW,
BAYOU METO NEAR STUTTGART, ARK. (7-2645), 1929-57

50

100

Mazimum, minimum, and median concentrations of selected constituents in ground water in the
lower Ouachita River basin, below Saline River basin, except Bayou Bartholomew, Boeuf,

Tensas, and Dugdemona River and Castor Creek basins

[Data in parts per million, except specific conductance, pH, color, and temperature]

o) Sparta Sand Cockfield Formation Quaternary deposits
Constituent
Max Min Median  Max Min Median  Max Min Median

Siliea (B10g)-—--oo-ococvuooccoaras 58 8.0 14 4.6 51 12 32

on (Fe).____. 4.0 .00 .12 2:3 .02 22 .02 .06
Calcium (Ca)._ 30 .2 3.0 29 4.2 106 L2 18
Magnesium (Mg)- 13 .0 1.4 6.6 1.0 L6 20 Bl 7.6
Sodi e 509 15 133 238 63 166 73 4.2 28
Carbonate plus bicarbonate

(COHHCO) oo 655 70 296 336 158 236 429 8 117
Sulfate (SOs) .- ... 47 .0 2.0 8.5 .3 5 29 .4 4.1
Chloride (C1).-- . 638 4.0 36 206 Q2 154 91 3.5 30
Fluoride (F)-- 2.0 .0 .3 .3 .0 .2 .4 .0 .1
Nitrate (NO3).. = 3.8 <0, 48 .2 2 .2 4.2 .0 0
Dissolved solids.. - 1,320 128 378 646 293 497 564 51 204
Hardness as CaCO3..._._.___._____ 128 1 14 100 14 346 6 78
Specific conductance

(micromhos at 25°C) ___________ 2,460 192 618 1,110 492 845 998 44 278
pH 9.0 6.8 8.2 8.1 6.8 7.5 7.4 58 6.7
Color.__ 160 0 iy R W e SO _ (1) gl S Yt
Tempera 79 65 P . RPN, S 68 65 66

BLOCK 1.—ARKANSAS RIVER BASIN,
NORTHERN PART OF UPPER OUACH-
ITA RIVER BASIN INCLUDING NORTH-
ERN PART OF SALINE RIVER BASIN,
AND NORTHERN PARTS OF BAYOU
BARTHOLOMEW, AND BOEUF AND

TENSAS RIVER BASINS

BLOCK 2.—SOUTHERN PART OF UPPER OUACH-
ITA RIVER BASIN INCLUDING SOUTHERN
PART OF SALINE RIVER BASIN, NORTHERN
PART OF LOWER OUACHITA RIVER BASIN,
AND CENTRAL PARTS OF BAYOU BARTHOLO-
MEW,AND BOEUF AND TENSAS RIVER BASINS

DISCHARGE, IN CUBIC FEET PER SECOND
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PERCENT OF TIME INDICATED DISCHARGE WAS EQUALED OR EXCEEDED
FLOW-DURATION CURVE FOR BAYOU METO NEAR STUTTGART,
ARK. (7-2645), 1929-57 (DRAINAGE AREA, 560 SQUARE MILES)
Hydraulic characteristics of aquifers
[Averaged by aquifer; number in parentheses denotes number of tests used to
compute average. gpd =gallons per day; gpm=gallons per minute]
Coefficient Specific
capacity
Aquifer Transmissi- Permeability m per ft
bility Storage (zpd per  of drawdown)
(gpd per ft) sq ft)
Upper Ouachita River basin to and including Saline River basin
Trinity Group (Pike
Gravel) - o-co-cuooa (1) 10,000 (1) 000804 - .- -ciniiiiiiaociiiian
Minor Wilcox aquifers_ . (1) 18,000 (1) .00002 (1) 450 ______________
Carrizo Sand 2 (D) 400 - (1) 100 (1) 27
Sparta Sand (4) 32,000 (2) .0002 (1) 660 (2 10
Lower Ouachita River basin, below Saline River basin, except Bayou Bar-
tholomew, Boeuf, Tensas, and Dugdemona River, and Castor Creek basins
SpartaSand_._________. (11) 28,000 (5) 0.0004 (11) 160 (3 14
Cockfield Formation__. (1) 29,000 _______________ . __ __________________.__
Arkansas River basin
Sparta Sand. ... _______ (5) 100,000 (5) 0.0002 _______
Quaternary deposits..__ (11) 170,000 @ .o ® 1,650 ______________
Bayou Bartholomew, and Boeuf and Tensas River basins
SpartaSand_ .. _________ (2) 17,000 (1) 00024 . ... __ . ..
Cockfield Formation.__ (2) 42,000 (2) .0006 (2) 590 ® 7
Quaternary deposits.___ (15) 160,000 (14) .007 (14) 1,700 (45) 54
95° 93° 91° 89° 87°

37°

356°

100 MILES

SEA LEVEL
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Note: Geology on this face shows
geologic conditions at edge of
map, not at limit of river basin

RECURRENCE INTERVAL, IN YEARS

MAGNITUDE AND FREQUENCY OF ANNUAL LOW FLOW,
BOEUF RIVER NEAR GIRARD, LA. (7-3680), 1929-57

(=)
2 1000 =TT TTTTIT T 11T T TTTS
w = =0
[} — —
e < 500 \\
28 I\ % 5
e %, 2l
§2 _\ leovs
&2 So %\ B
] & d"y@\

w — o~ —
Zz O = 2
s q;
= DRSS E\ -
22 50 F——

=z —
<5 - —
X a
‘:71’:: = =
a2
w T -
(&)
<
o
B gl L1 11l 0 | S ST O LT
< 1.01 1.1 1.5 2 5 10 20 50

100

DISCHARGE, IN CUBIC FEET PER SECOND

BLOCK 3.—SOUTHERN PARTS OF LOWER OUACH-
500 ITA RIVER BASIN, BAYOU BARTHOLOMEW BASIN,
AND BOEUF AND TENSAS RIVER BASINS

AREA COVERED BY BLOCK DIAGRAMS
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PERCENT OF TIME INDICATED DISCHARGE WAS EQUALED OR EXCEEDED

FLOW-DURATION CURVE FOR BOEUF RIVER NEAR GIRARD, LA.
(7-3680), 1929-57 (DRAINAGE AREA, 1,226 SQUARE MILES)

Note: The block diagrams are schematic, and depths and distances are not exact. For
more detailed information about the aquifers and low flow of streams in these basins,
refer to Prof. Papers 448-B, C, D, E, and G (Cushing and others, 1964; Boswell and
others, 1965; Hosman and others, 1968, Boswell and others, 1968; and Speer and
others, 1966). Additional water information for these basins is contained in the follow-
ing publications:

Arkansas

Albin (1960, 1964)

Baker (1955)

Baker, Hewitt, and Billingsley (1948)
Bedinger and Reed (1960)

Counts (1957)

Counts, Tait, Klein, and Billingsley (1955)
Engler, Thompson, and Kazmann (1945)
Hewitt, Baker, and Billingsley (1949)
Hosman (1964)

Klein, Baker, and Billingsley (1950)
Krinitzsky and Wire (1964) 2
Onellion (1956)

Onellion and Criner (1955)

Tait, Baker, and Billingsley (1953)

Louisiana
Poole (1961)
Rollo (1960)
Snider and Forbes (1961)
Snider, Winner, and Epstein (1962)
Turcan and Meyer (1962)

BLOCK DIAGRAMS, GRAPHS, AND CHEMICAL-ANALYSES DIAGRAMS SHOWING AVAILABILITY AND QUALITY OF WATER
IN THE WEST-CENTRAL PART OF THE MISSISSIPPI EMBAYMENT

INTERIOR—GEOLOGICAL SURVEY, WASHINGTON, D.C.—1970 —W68264



