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FACTORS FOR CONVERTING INCH-POUND UNITS TO INTERNATIONAL SYSTEM (SI)
OF METRIC UNITS

Multiply By To obtain

foot (ft) 0.3048 meter (m)

foot per day (ft/d) 0.3048 meter per day (m/d)

foot per mile (f£t/mi) 0.1894 meter per kilometer (m/km)

square foot per day 0. 09290 square meter per day
(F£2/a) (m/a)

inch (in.) 25.40 millimeters (mm)

gallon per minute (gal/min) 0.00378 cubic meter per minute

(m3/min)

million gallons per day 3,785 cubic meter per day
(Mgal/d) (m3/3)

micromhos per centimeter at 1 microsiemens per centimeter
25° Celsius (umhos/cm) at 25° Celsius (US/cm)

mile (mi) 1.609 kilometer (km)

square mile (mi?) 2.590 square kilometer (km?2)

To convert temperature in degrees Fahrenheit (°F) to degrees Celsius (°C),
subtract 32 and divide by 1.8.

v



GROUND-WATER RESCURCES. OF THE RAYVILLE~-DELHI AREA,
NORTHEASTERN LOUISIANA

By Kenneth J. Covay
ABSTRACT

Principal agquifers in the Rayville-Delhi area are in the Mississippi
River wvalley alluvium of Pleistocene age and the Cockfield Formation of
Eocene age. The Sparta Sand of Eocene age is of lesser importance and
contains freshwater only in the extreme western part of the project area.

The Mississippi River alluvial aguifer containg freshwater throughout
most of the area. The water is very hard and iron concentrations
generally range from 300 to 3,000 micrograms per liter. However, large
quantities of water are available; yields of several thousand gallons per
minute are possible.

The Cockfield aquifer contains freshwater except in the extreme
eastern part of the area where Cockfield sand units contain salty water.
Except where water in the Cockfield is modified by infiltration from the
overlying alluvial aquifer, the water generally is soft and iron concen-
trations generally range from 20 to 770 micrograms per liter. Hydraulic
conductivities of the sand units generally range from 30 to 55 feet per
day, and optimum well yields are a few hundred gallons per minute. The
Cockfield aguifer 1is best suited for development of small to moderate
supplies.

INTRODUCTLION

Population density adjacent to Interstate Highway 20 and U.S. Highway
80 in northern Louisiana is increasing, which creates a demand for ground
water, the principal source of local water supplies, The Rayville-Delhil
study area (fig., 1) is principally in Richland Parish but also includes
small parts of Morehouse, East Carrell, Franklin, and Madison Parishes.
The 450 mi2 area consists of Rs. 6 through 10 E. and Tps. 17 and 18 N,
and the northern one-half of T. 16 N. (pi. 1). The major communities of
Rayville and Delhi in northern Richland Parish {pl. 1) have increased in
population and will likely continue to do so. Urban development also is
occurring in other small towns and communities along the east-west
corridor. Public water-supply systems have been established in numerous
communities. Some systems serve less than 100 people, whereas, larger
gystems serve from 5,000 to 7,000 people. Because of increased demand for
ground water for public supplies, industry, agriculture, and aguaculture,
additional information is needed to describe the ground-water resgources.
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Figure l.-~Location of Rayville-Delhi study area, Louilsiana.

The purposes of this report are to describe ground-water resources in
the Rayville-Delhi area and to present data that should be useful to
decision makers

in developing additional water supplies in northern
Richland Parish.

This report was based on an unpublished manuscript on the Rayville-
Delhi area that was prepared by R. L. Hosman of the U.S. Geological Survey.
This study was done by the U.S. Geological Survey, in cooperation with the
Louisiana Department of Transportation and Development, Office of Public
Works.



HYDROGEOLCGY OF THE PRINCIPAL AQUIFERS

Fresh ground water occurs in aquifers of three geologic units (table 1,
figs. 2 and 3, and pl. 2). These units are--from youngest to oldest-- the
Mississippi River wvalley alluvium of Pleistocene and Holocene age and the
Cockfield Formation and Sparta Sand of Eocene age. The Missisgippi River
valley alluvium and the Sparta Sand underlie the entire area. The Cockfield
Formation underlies nearly all of the area. Geologic units that consist
chiefly of clay, the Cook Mountain and Cane River Formations, are confining
beds (table 1) and retard water movement between aquifers. The alluvium is
nearly flat lying, but the underlying Cockfield Formation and Sparta Sand
generally dip about 30 to 35 ft/mi to the southeast (pl. 3). Freshwater
occurs in the Mississippi River valley alluvium in most of the area and in
the Cockfield Formation in about 80 percent of the area. The Sparta Sand
contains freshwater only in the western part (pl. 2). In most of the
alluvial aquifer and in all of the Cockfield and Sparta aquifers, the water
is under artesian corditions.

Table l.--Gechydrologic units in the Rayville-Delni area, Louisiana

{Modified from Ryals, 1962)

Forma~
tion

Sys~ Description haqui- Hydrolegic characteristics

Series|Group for

Contains freshwater, Used locally for rural supplies and

Alluvial valley £ill. Coarse, - . ]
%, @ graveliferous at base grading &g one public supply, Yields range from a few gallons per
" - . . .

g égg upward to sand, silt, and clay. ﬁ% minute for sm.all domestic sup?ll?s t<.> several thousand .
g Q ‘3 Thickness ranges Erom about 2? gallons-prtaz minute for 1arg3e 1rc12.3:t;on wells; Hydraulic
o 50 to 125 feet. 4 conductivity ranges from 130 to eet per day.

o Fine lignitic sand and carbon- w  |Contains Ereshwater and saltwater. Used mostly for rural
E’% aceous clay. Thicker sands in -Pu:’ and small public supplies. Hydraulic conductivity

% g lower part. Thickness ranges g ranges From less than 30 feet per day to about

88 from about 20 to 600 feet. 55 feet per day.

5 g Clay, partly sandy; glauconitic. 5 tocal sands yield small quantities of water for domestic
.:-"_8 W Thickness ranges from about 5:§ supplies.
§§§ 100 to 150 feet. g
koS
E g _g Containg freshwater and saltwater., Pringipal aquifer of
g K] :% Fine to medium sand wikh clay north—central Louisiana. Large withdrawals by demestic,
© interbeds; lignitic. Thick- -ﬁ municipal, and industrial wells. Only domestic wells
% ness ranges from about 508 gj in project area. Hydraulic conductivity ranges from
to 700 feet. 30 feet per day to more than 100 feet per day.
g g |Clay: glauconitic, lignitic. oy ]
2 _,% hickness ranges from about 250 gg Does not yield water to wells.
% E | o 350 zeet. -
g &
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Mississippi River Alluvial Aquifer

The Mississippi River valley alluvium was deposited on an erosional
surface cut into deposits of Tertiary age. The alluvium consists of
poorly sorted sand and gravel grading upward to medium and fine sand.
Clay and silt of Holocene age overlie and act as a confining layer for the
coarse material which forms the Mississippi River alluvial aquifer. The
aquifer thickness ranges from less than 50 ft to more than 125 ft in the
area, generally increasing to the southeast. The base of the alluvium
ranges from about 25 to 50 ft below sea level. Water levels range from
about 10 to 30 ft below land surface. Water generally moves in a
southwesterly direction in the Rayville area and toward Bayou Macon in the
Delhi area. Details of the geohydrology and water quality of the
Mississippi River alluvial aquifer have been presented by Whitfield (1975).

The hydraulic conductivity of the Mississippi River alluvial aquifer
ranges from 130 to 270 ft/d. Transmissivity ranges from 6,500 to 40,000
f£4/d based on aquifer tests made in Morehouse Parish {Sanford, 1973},
East and West Carroll Parishes (Poole, 1961), and Madison Parish (Turcan
and Meyer, 1962).

Yields of several thousand gallons of water per minute are possible
from properly constructed wells where aquifer thickness and hydraulic
conductivity are adequate. Total withdrawal in the Rayville-Delhi area in
1980 was about 59 Mgal/d.

Rainfall is the primary source of recharge to the Mississippi River
alluvial aquifer in Louisiana. Most rainfall occurs from December through
May and least in September and October. The average annual rainfall is
about 52 in., Recharge depends on the thickness and permeability of the
silt and clay that overlie the alluvial aquifer. The overlying deposits
are relatively permeable because of their organic content and lack of
compaction.

Water from the Mississippi River alluvial aquifer generally is a
calcium~bicarbonate type. Locally, sodium may be the codominant cation
and chloride may be the codominant anion, especially where salty water is
found in the alluvium (pl. 2). The water is considered to be hard or very
nardl., Concentrations of dissolved solids range from 198 to 1,910 mg/L,
and the mean concentration is 580 mg/L. Concentrations of chloride and
iron may exceed recommended limits of the U.S. Environmental Protection
Agency (1976a) for drinking water. Treatment of water to reduce the
concentrations of iron and hardness generally is necessary for domestic,
public supply, and specific industrial uses. Chemical analyses of water
from wells screened in the alluvial aquifer are summarized in table 2 and
presented in tables 3 and 4.

1 The U.S. Environmental Protection Agency (1976a, p. 75) classifies

hardness as follows: Water having a hardness of 0-75 mg/L is considered
soft, 75-150 mg/L is moderately hard, 150-300 mg/L is hard, and more
than 300 mg/L is very hard.



Table 2.-~Summary of selected physical and dissolved-chemical constituents
of water from the Mississippl River alluvial aquifer, northeastern
Louisiana

fuS/cm, microsiemens per centimeter; mg/L, milligram per liter;
ug/L, microgram per liter; CaC03, calcium carbonate;
N, nitrogen; NO3, nitrate]

S Numbei of . Recommended
nstituen samples nge NP |

analyzed Limits
PH (Unitg) ==mmmm—m—— e —————— 13 7.1 - 8.2 6.5-8.5
Color (platinum-cobalt 9 g - 10 75

units) .
18.5- 20.5°C
Temperatuy @—=—=——mm=m-——————~ 8 65 0~ 69.00F T TTTTTTTe
Specific conductance 32 485 ~4070 200 eemmmm——————
(uS/cm at 25°C).

Calcium (mg/L) === 15 43 - 140 e
Magnesium (mg/L) =m=mm==mm——— 15 LA 100 e
Potassium {my/L)====smmmme=—m 9 L.l 19  emmememme
Sodium (mg/L) mmmm—— e 9 34 =530 0 seemeemeeee——
Bicarbonate (mg/L)-==m——m==- 13 150 - 432 0 em—eeeeeeee
Chloride (mg/L) ~—wwmwmm————— 169 21 -1400 250 mg/L
Fluoride (mg/L)-m—=—=—==m——- 10 0 - .5 1.8 mg/L
Sulfate (mg/L)====m=mm=mm——— 39 2.2- 43 250 mg/L
Nitrate as N (ng/L)==m=me=—— 9 2= 3.4 10 mg/L
Nitrate as NO3 (mg/L)=---——=- 10 0 - 15 = eeemeeeeeeen-
Dissolved solids (mg/L)=--=-- 10 198 -1910 500 mg/L
Hardness (mg/L as CaQO3)---- 140 190 -1100  eemeemmeeeee
Iron (ug/L)——====—=—————————— 6 300 -3000 300 wg/L
Manganese (Ug/L) mwmmm—————w— 3 150 =~ 610 50 ng/L
g U.S. Envirommental Protection Agency, 1976a.

U.S. Environmental Protection Agency, 1976b.

The aquifer contains saltwater in two small areas, one gsouthwest of
Delni and one in northern Franklin Parish (pl. 2). The anomalous zone
southwest of Delhi probably is the result of contamination from saltwater
disposal pits. Upward movement of saltwater from the Cockfield Formation
probably is the source of the saltwater anomaly in Franklin Parish,

Cockfield Aquifer

The Cockfield Formation underlies the Mississippi River alluvial
aquifer and overlies the Cook Mountain confining bed (table 1 and figs. 2
ard 3). The formation, which also is the Cockfield aguifer, is composed
of very fine to medium sand, silty sand and ciay, clay, and lignite.
Thickness of the interconnected sand beds ranges from a few feet to more
than 100 ft. Some sand beds are traceable for only short distances. The



Table 3.--Complete chemical analyses of water

Spe- Magne-  Potas- Carbon Alka~
Laxation Depth cific Calcium, sium, sium, Sodium, dioxide, linity,
Well —_— of Date oH con- dis- dis- dis~ dig- dis~ field
no. Sec. T. R. well, of Temper- (stand- duct~ solved solved solved solved solved {mg/L
(N.) {E.) total sample ature ard ance (mg/L (mg/L (ma/L (mg/L (mg/L as
{feet) (°C) wnits) @S/om as Ca) as Mg) as K) as Na} as (02) Ca(D3)

Richland Parish
Mississippi River Aliuvial Aquifer

Ri~1 4 17 7 86 5+29-45 19.5 2.0 ——— 58 23 e - 3.4 202
Ri-3 18 17 10 395 5-25-45 19,5 7.3 1120 100 38 10 k) 34 349
95 3-22-55 18.5 7.3 1430 110 45 3.2 11¢ 34 354

Ri~6 4 17 7 60 5-29-45 20,0 -— m——— 43 16 renn - ——— 139
80 11-12-52  ~ew= 7.1 o 140 108 - —— ———— ———

Ri-14 4 17 7 80 1-21-58 20.5 7.9 626 62 22 2.2 38 5.4 ——
80 T=24=68  —o- 7.4 631 63 23 .6 34 18 234

Ri~18 18 17 10 94 1- 780 20.0 7.4 1110 95 36 19 86 26 336
Ri~48 9 17 7 115 6=28-61 =~ 7.5 - 140 110 e m—— 12 195
Ri-92 B 17 7 153 12- 5-69 20.0 7.7 498 48 16 1. 40 9.3 -—
66 [ e R 7.6 3630 130 83 6.0 530 16 —

Ri~114 24 17 9 66 4n 26483 smu ] ——— 63 23 —— e ———— —
66 8r3L=B3  wwew - e 55 24 e —— - -

Ri-124 25 17 g }84 4-26-83  wer- e ———— 170 62 ——— — ——— —
84 8-31-83  wm-- ——— —— 140 58 - - ———— -

Ri~-228A 4 17 7 110 6- 9-81  20.0 7.3 485 58 13 2.1 .15 20 202
Ri-250 26 17 g }70 4-26-83  ~=-- -— -—— 146G 55 —— - ——— —
70 §-31~B3  w==n - e 118 54 _—— e m—— ——

Ri-22 15 17 3 371 L S 7.6 2290 4.0 .0 7.8 500 21 440
Ri=53 7 18 8 293 9~ 8-69  wmw~ 7.8 440 42 13 2.3 35 11 -
Ri~56 [ 17 & 130 2-14-67  20.0 7.5 438 27 9.1 1.8 62 13 ——
Ri-57 33 18 ] 183 11-29-66 20.0 7 429 £0 1L 1.8 48 B, 4 218
Ri~-59 20 18 3 182 8-18-67 19.5 6.9 621 58 17 1.9 58 77 ———
Ri~88 34 18 7 239 8-27-69 20.5 8.0 466 44 13 1.5 47 4.8 ——
Ri~89 26 18 7 300 9= 9=63  www- — 390 38 12 1.4 32 -——— -—
Ri-91 16 17 7 180 12« 5-6%  ---- -—— 497 31 6.5 1.3 74 m— ——
Ri~93A 10 17 8 239 6-12-70  ---- -— 1170 4.2 9 4.5 280 ——— -
Ri-93B 10 17 8 41l 6 6=7C¢  =--- —— 2326 1.2 .2 4.0 470 ———— -——
Ri-94 15 18 8 345 6=19-70 = - 699 64 19 2.9 68 —— e
Ri=-954 13 18 9 200 6-26-70  —--- — 1140 62 21 4.0 160 R ———
Ri-95B 13 18 9 420 §=26-70 === - 1030 2.3 S50 3.0 260 ———— ---
Ri~96 36 18 9 170 Te 2270 =amm - 805 20 21 4.5 96 —— -——
Ri-97 7 17 9 239 7-16-70  ==a- —— 846 13 4,5 2.9 130 u——— —
Ri-104 33 17 7 189 9-16-70 20,5 8.1 567 50 11 2.4 60 3.9 m—
Ri-105 &8 18 8 335 §-25~70 wmem 8.3 857 33 16 5,1 140 1.4 o
Ri-l06 12 18 9 420 1l= 2-71 22,0 8.0 958 .6 d1001.2 240 7.5 -
Ri-108 26 18 9 440  3-17-72 ---- 8.2 1340 1.8 4 2.9 320 4.5 371
Ri-126 13 18 s 426 5=31-73 - 8.0 793 1.0 3 - 200 7.1 364
426 7-19-83 22,0 7.7 203 1.0 4 L.d 23¢ 15 335

Ri-127 13 13 9 416 1- 873  wm=- 7.5 = 1.2 W3 == 130 22 364
Ri-211 8 18 2 419 3-25-80 21,0 7.4 493 20 6.8 6.0 250 29 381
Ri-2288 4 17 7 185 6- 4~-81  20.0 7.4 552 28 7.8 1.8 78 17 223

Richland Parish
Sparta Aquifer

Ri-16 4 i7 7 562 7-26-51  ---- 8.2 ———= 4.9 1.0 e - 5.4 438




from wells in the Rayville-Delhi area, louisiana

Nitro- Nitro~ Dis- Manga-
Bicar~ Chlo- Fluo- Sul~ gen, gen, solved Iron, nese,
bonate, ride, ride, fate, Silica, nitrate nitrate Hard- solids, total Jron, total
fet-£ld  dis- Gis- dis- dis- dis-~ dis~ ness gum of  recov- dis- recov-
{mg/l, solved solved solved solved solved solved (mg/L  consti~ erable solved exable
as fmg/L  (mg/L mg/L (mg/L (my/L (mg/h as tuents  (wg/L  Og/L (ag/h
HCO3) as Cl) as F) as SO4) as SI02) as M) as NO3) CallDd) (mg/L) as Pe} as Fe}  as Mn)
Righland Parish
Mississippi River Alluvial Aquifer
210 37 - 14 —— 1.80 8.0 240 278 100 ——— -
420 150 0.20 13 37 1,90 8.4 410 643 420 ———= -
430 250 .G 7.6 32 .45 2.0 460 T3 30 m—— 310
150 24 we=e 70 ==—- 3,40 15 170 198 300 e
—— 50 —_— 32 22 m——— e 760 ——— 50 m— taded
270 56 .00 24 33 1.10 4.8 2806 375 20 wwem 200
280 50 .10 22 29 .20 .89 250 363 s 0 ———
410 150 .50 23 35 1. 60 7.} 390 654 140 = 40
240 23 25 —— 33 m— e 800 ——— 100 ———— ———
290 pas .20 3.4 32 e .00 190 308 =i 1300 —_—
400 1000 .20 .4 m— m—— e 550 1960 -— 460 -
~~~~~ 170 —_— 14 — ——— ] 250 - — owsan ——
e 140 ——— ———— e B e 240 —— m—— —— o
——— 310 ——— 24 —e —— 680 -—— i ——— ———
——— 280G w—— — ——— —mww e 590 m—— — ———— ——
—— 33 »20 2.2 a3 ——— mesee 220 285 -— 1960 ——
it 350 -——— 27 v—— m—— wetmee 580 - ——— e -
——— 300 — —— e - et 500 et e ———— -
540 480 .80 4 12 07 .31 14 1270 150 o 0
290 7.0 20 1.6 20 —— A0 160 263 -— 760 ———
260 18 .20 6.2 23 ——— .10 100 276 -— 390 -
270 14 .20 .6 28 .00 A0 200 295 -—= 70 e
390 20 .20 .8 27 w——— .10 20 374 - 630 e
300 7.6 .30 .6 2L m— .00 160 283 e 420 ——
240 9.1 .10 +2 27 ——— W10 140 238 - 20 —-
280 29 .20 .0 25 —— .00 100 3032 o 530 —-—=
430 150 .30 .2 9.3 ———— - 14 711 —— —— -
a0 420 .40 1.0 15 ———— e 8 1190 ww— m—— e
410 19 .20 2.2 24 ——— ———— 240 431 —— 1100 i
580 20 .20 .2 25 -—- e 240 646 - s
470 110 .40 18 15 - ———— 8 638 - -
280 70 .20 .2 2 —— e 146 404 - e e
410 73 .50 .0 2 e e 51 499 -- 180 me-
310 30 L2010 22 o - 170 339 -—— 190 -
430 69 L3010 24 ——— —r 150 516 e Ho -
470 9 .20 3.0 15 .02 .10 2 583 o 220 ---
450 230 .20 .4 13 m—— —— 6 791 e 00 ---
440 58 .10 1.0 19 ———- —— 4 ———- —r 50 -
—— 69 .20 .9 13 o o 4 547 -—- 30 -
440 38 V10 1.0 17 — e 4 - - 100  ~--
460 130 200 23 20 — —— 78 685 - 360 -
- 29 .40 .4 24 s e 1.00 04 - 310 e
Richland Parish
Sparta Agquifer
534 750 e 1.0 13 —— —— 14 — 300 — -




Table 4.-~Partial chemical analyses of water from wells in
the Rayville-Delhi area, Louisiana

Spe- Chlo-
Location Depth cific ride, Sulfate, Hard-
Well of Date con- dig- dig- ness
No. Sec. T. R. well, of duct-~ solved solved (mg/L
{(N.) (E.} total sample ance (mg/L (mg/Ls as
{feet) (L8/cm) as Cl) as SO4) CaCo03)

Richland Parish
Mississippi River Alluvial Aquifer

Ri-1 4 17 7 86 4= 1-4]l  —m-- 38 13 220
Ri-3 18 17 10 95 2-11-42 ~em 180 16 460
Ri-17 18 17 10 94 7-30-70 === 170 o — 420
Ri-21 12 17 8 85 2-26~70  =m-- 39 e 390
Ri-85 24 17 9 67 9-19-69  ---- 1400 - 700
67 6~ 3-70  w=--= 1400 e ————
Ri-86 24 17 9 90 4- 1-69  ---- 1100 - 560
Ri-87 36 17 9 93 4- 169  mmem 150 ———= 40
Ri-109. 24 17 10 90 4~ 1-69  —w-m 150 - 400
90 9-19-69  www- 150 e 410
90 326~-70  me--- 150 mee- 410
20 9-14-71  ---- 150 e 380
Ri-11G 24 17 9 67 4- 1-69  wmem 190 - 420
67 9-19-69  —w=—= 180 ———= 460
67 3-26-70  ~w—- 170 - 450
67 1-28-71 w=ww 170 m——— 420
67 6~25-7L  =—-- 180 —— 460
67 9-14-71 ---- 180 - 440
67 5-25-72  ==w- 190 -——- e
67 9- 7-72 == 180 ——— 420
67 5-21-75 ---- 150 -—— —e——
67 8- 6-75  wwm—- 160 o 420
67 8-24-76  w-—m 170 - 500
67 5-19-77  ~=--- 160 ———— 450
67 12- 7-77 e 150 13 640
67 5-26-78 1160 150 ———— 420
67 4-11-79  ww—- 150 == 440
67 8-2L-79  wmme memee ——— 450
67 3= 5-80  www- 150 43 440
67 4- 8-81 1170 160 20 440
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Table 4.,--Partial chemical analyses of water from wells in

the Rayville-Delhni area, Louisiana--Continued

Spe- Chlo-

Location Depth cific ride, Sulfate, Hard-
Well of Date con- dis- dis~ ness
No. Sec. T. R. well, of duct~ solved solved (mg/L

(N.) (E.) total sample ance (mg/L {mg/L as
(feet) {11 S/cm) as Cl} as S04) CaC03)
Richland Parish
Mississippi River Alluvial Aquifer

Ri-111 23 17 9 67 4~ 1~69  ~mm- 250 - 370
67 9-19-69  -=-- 250 -—— 390
67 3-26=70  ==== 210 e 360
67 6-30-70 ===~ 200 ———— ——mm
67  11-30-70 ---= 200 — 370
67 1-28-71  —=-= 190 e 380
67 6~25-7L  —=m- 220 ——— 430
67 9-14-71  =-=- 220 e 420
67 1-28~72  =m== 250 e 450
67 5-25-72 -=-- 300 e ———
67 1 e A 300 ——— 440
67 12~ 5-72 ---= 290 e -—--
67 3-20-73  —=-- 260 —— 410
67 5=31-73  ==== 270 e 420
67 10-29-73  ———- 270 ——— 430
67 5=21=75 == 260 —o—— -
67 8- 6=75  —=-- 270 ——— 390
67 2-20-76  =--- 220 - 380
67 8=~24-76  =—m- 210 ——— 380
67 1w 4=77 e 220 —~—— 380
67 5-19-77  ==== 230 e 400
67 12~ 7-77 ==== 200 35 450
67 5-26-78 1500 240 ———— 410
67 12— 1-78 1410 190 — 400
67 4~ 9-79 e 180 oo e 390
67 §-20-79  —mw- 160 ———— 400
67 3- 5-80 ~e=- 170 32 410
67 9- 9-80 - 160 ———— 41.0
67 4~ 8-8L 1300 160 36 400
67 9-22-81L 1360 170 37 400
67 4-26~82 1360 190 38 400
67 Qm22-82  —e—e 160 - ———-
67 4-26-83 ———— 160 29 420
67 8-31-83  ~—-- 150 ———— 380
Ri-112 24 17 9 67 4- 1-69 ——— 230 ——— 490
67 9-19-69 -——- 230 e 500
67 3=26=-70 ww=- 270 - 550
67 6- 3-70 - 240 - ———
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Table 4,--Partial chemical analyses of water from wells in
the Rayville-Delhi area, Loulsiana--Continued

Spe- Chlo~

Location Depth cific ride, Sulfate, Hard-

Well of Date con- dis- dig- ness
No. Sec. T. R. well, of duct- solved solved (mg/L

(N.) (E.) total sample ance (mg/L {mg/T, as
{feet) (uS/cm)  as Cl) as S04) CaC03)

Richland Parish
Mississippl River Alluvial Aquifer

Ri-112 24 17 9 67  11-30-70 =-== 320 —— 580
67 1-28-71  =w=- 360 — 660

67 6=25=TL  ==== 480 o 770

67 9-14-71  -=-= 540 —— 850

67 1-28-72  memee 640 - 970

67 5=25~72 === 700 - ————

67 9= T=T2  meemm 800 ——— 1100

67 12= 572  w-ee 840 o ——

67 10-29-73  ==—- 890 e 1100

67 9-20-74 ==~- 980 e 1000

67 5-21~75  ==-- 800 ———— o o

67 8= 6=75  ==== 860 —— 650

67 2-20-76 === 280 ——— 550

67 8-24-76 ---- 850 ———— 750

67 1- 4-77 —eee 840 ——— 740

67 5~19~77  wwww 860 - 700

67 5-26-78 3050 800 ——— 650

67 12- 1-78 2860 680 ———— 600

67 4= 9=79  cmww 620 e 550

67 8=20-79  w--- 610 = 530

67 3= 580 ~mme 530 15 440

67 9- 9-80  ---- 540 e 410

67 4- 8-8L 2270 520 8.8 400

67 9-22-81 2140 470 10 350

67 4-26-82 1810 420 9.8 300

67 9-22-82  ---- 390 - o

Ri-113 24 17 9 67 9-19-69  =--=- 190 e 470
67 3-26=70  —=w- 190 —— 480

67 6- 370 - 210 - e

67  11-30-70 ----= 210 ———— 490

67 1-28~-71  ~==- 210 —— 490

67 6-25-71 ===~ 210 ———— 500

67 9-14-71 ---- 210 ——m 500

67 1-28-72  ==== 220 - 510

67 5-25-72 ==-=- 230 -——— -——-

67 9= 7-72  ==== 230 ——— 470

67  12= 5=72 ==== 240 ———— ———-

67  10-29-73  —-== 340 o 650
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Table 4.--Partial chemical analyses of water from wells in

the Rayville-Delhi area, Louigiana--Continued

Spe~- thlo~

Location Depth cific ride, Sulfate, Hard-

Well of Date con- dis- dis- ness
No. Sec. T. Re well, of duct~ gsolved solved (mg/L

(N.) (E.) total sample ance (moey/ L {(mg/L as
{feet) {(us/cm) as Cl) as S04) CaC0o3)

Richland Parish
Misgigsippl River Alluvial Agquifer

Ri-1313 24 17 9 67 5=21=T5 e 260 ———— S
67 8~ 6=~75  =ww=- 270 o 520

67 2-20-76  =—-- 280 ——— 550

67 8-24-76  ~mm- 300 i 580

67 1= 477 meem 340 e 580

67 5-19-77 === 350 ——— 630

67 12- 7-77 ——— 380 14 490

67 5-26~78 1950 420 - 680

Ri-114 24 17 9 66 6-22-72 3630 1000 .4 550
66 Q- 772 v 870 - 540

66 12~ 5-72 === a80 ——— el

66 10-29-73  ~--- 1100 e 620

66 9-20-74  =—e- 880 - 880

06 5-21-75  —we- 730 —— ————

66 8= 6=75  =ww- 790 et 970

66 2-20-76  ——=- 630 ———— 820

66 §-24-76  ~umw 840 - 800

66 1- 4-77 —=—m 940 ———— 540

66 5~19-77  ====- 1100 e 540

66  12- 7-77 ~--- 1000 9.2 430

66 5-26-78 3840 1100 —— 610

66 12- 1-78 4070 1100 —— 520

66 4= 9=79 —mme 9690 —_—— 460

56 B8-20-79  —ww- 730 ———— 390

66 3~ 580  ~--- 780 11 360

66 9~ 9-80  —-m-~ 770 ——— 450

66 4~ §-81 2720 730 12 350

66 9-22-81 2150 540 10 340

66 4-26-82 1590 360 16 290

66 §-22~82 e 250 e el

66 4-26-83  —o—e 170 14 250
66 8-31-83 o 146 e 240G

Ri-124 25 17 9 84 9-20~74 - 150 - 490
84 5-21-75 —-——— 170 —-— ————

84 8- 7-75 ———- 186 —— 500

84 2-20-76  —--- 160 ——— 480

84 B8-24-76 - 150 ———— 480



Table 4.--Partial chemical analyses of water from wells in
the Rayville-Delhi area, Louisiana-~Continued

Spe- Chlo-
Location Depth cific ride, Sulfate, BHard-
Well of Date con~ dis- dig=- ness
No. Sec. T. R. well, of duct- solved solved (mg/L
(N.) (E.} total sample ance (/L {mg/L, as

{feet) {1S/cm) as CL} as S04) CaCo03)

Richland Parish

Mississippi River Alluvial Aquifer

Ri-124 25 17 9 84 1~ 4-77 ———— 150 ———— 480
34 5-19-77  ~=—- 160 ——— 500
84 12- 7=77  ==== 140 25 460
84 5-26=78 1220 160 e 480
84 12- 1-78 1230 150 - 470
84 4= 9=79  memm 150 —— 490
84 8-20~79  «-—= 180 ——— 520
84 3= 5-80 ---- 180 23 530
84 9= 9-80 ~=m- 200 ———— 550
84 4- g§-81 1570 270 24 630
84 9-22-81 1440 20 23 560
84 4-26-82 1300 190 22 510
84 9.22~-82 ——— 220 ———— —_——
84 8-31-83  ———- 280 ——— 590
Ri-260 26 17 9 70 4-26-82 1700 340 ——— 540
70 9u22-82  ~=—- 360 ——— ——
70 4-26-83 ——— 350 27 580
70 8-31-83 ——-- 300 - 500

Richland Parish

Cockfield Aquifer
Ri-51 31 17 10 645 10~26-63  =~-= 10000 —— 580
Ri-53 7 18 8 293 10=- 8-64  www- 16 - 140
293 9~ 8-69 440 7.0 1.6 160
Ri=54 5 17 7 189 1-2]1-65 —-——— 44 —-——— 150
R1~-98 13 17 9 160 7-24-70 —-———— 100 —— 40
160 7-30-70 it 160 — 46
Ri-107 3 17 7 210 1-28-72 e 48 ——— 220
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Table 4.--Partial chemical analyses of water from wells in
the Rayville-Delhi area, Louisiana--Continued

Spe~ thlo~
Location Depth cific ride, Sulfate, Hard-
Well of Date con- dig= dis~ ness
No. Sec. T. R. well, of duct- solved  solved {mxy/ T
(N.) (E.) total sample ance (mg/L {mg/L as
(feet) {1:5/cm) as Cl) as S04) CaC03)

Richland Parish
Sparta Aquifer

Ri-16 4 17 7 562 6-11-51  --—= 1300 e 14
562 8-14-51 ===~ 630 ———- e

Morehouse Parish
Sparta Aquifer

Mo~-163 20 18 6 624 12- 6-63 e 370 ———— 8
624 8- 1~-67 1950 400 — )

thickness of the Cockfield in the project area ranges from about 20 ft to
about 500-600 ft and increases from west to east. The entire thickness of
the unit occurs south and southeast of Delhi. West of Delhi, the Cockfield

has been truncated and overlapped by Quaternary deposits (pl. 3). The
base of the aguifer ranges from about 100 to about 750 ft below sea level

(pl. 3). Water levels are generally within 25 ft of the land surface (12
to 28 ft below land surface, on the basis of available records).

The abundance of clays and silte interlayered with the sand units
influences the hydraulic characteristics of the aguifer., Sand percentages
range from 20 to 70 percent. Hydraulic conductivity of the sand ranges
from 30 to 55 ft/3. Because total sand thickness may be relatively low,
transmissivity ranges from about 800 to 12,000 ft2/d. Determination of
these values was based on examination of aquifer tests of the Cockfield in
Morehouse, Bast Carrcll, and West Carroll Parishes.

The Cockfield is the most extensively used aguifer in the Rayville-
Delhi area for nonagricultural purposes. Total withdrawals are small,
about 1.5 Mgal/d in 1980, Large wells screened in the Cockfield aquifer
can yield several hundred gallons of water per minute, but most wells are
for domestic use and yield about 20 gal/min or less.

Recharge to the Cockfield aguifer in the project area primarily is from
water infiltrating downward from the Mississippl River alluvial aquifer
where sand units of the Cockfield are in contact with the alluvial aquifer.
The water moves downgradient (generally to the east and southeast) in each
sand unit and subsequently moves upward through overlying confining layers
and is discharged to the alluvial aquifer.
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Water from the Cockfield aguifer generally is a mixed calcium-sodium-
bicarbonate type. ILocally, magnesium can be a codominant cation and
chloride can be a codominant anion. The water ranges from soft to very
hard; the zones of hard water probably are caused by infiltration of very
hard water from the overlying alluvial aguifer., Dissolved-solids concen-
trations range from 238 to 1,270 mg/L, and the mean concentration is 521
my/L. Locally, color and concentrations of chloride and iron can be high
and may exceed the U.S. Environmental Protection Agency (1976a) limits for
drinking water. Therefore, treatment may be necessary for the water to be
satisfactory for some uses. In other places, the water is suitable for use
without treatment. Chemical analyses of water from wells in the Cockfield
aquifer are summarized in table 5 and presented in tables 3 and 4.

The lower part of the Cockfield aquifer contains salty water in much
of the Rayville-Delhi area. In the eastern part of the area, all water in
the aguifer is salty.

Table 5.--Summary of selected physical and dissolved-chemical constituents
of water from the Cockfield aguifer, northeastern Louisiana

(us/cm, microsiemens per centimeter; mg/L, milligram per liter;
ug/L, microgram per liter; CaCO3, calcium carbonate;
N, nitrogen; NO3, nitrate]

S Numbei of " Recommended
nstituen samples nge ... A

analyzed {}mlts
PH (units) —=——mrrm e ———————— 15 6.9 - 8.3 6.5-8.5
Color (platinum-cobalt 21 g =90 75

units).
19.5- 22.0°C
Telperature=————rmmmmmm———— 9 67.0- 72.0°F  TmTTTmTmeme
Specific conductance 23 390 -2290 200000 eeeeeeeneee
{(uS/cm at 25°C).

Calcium (mg/L)=======mmmme—— 23 1.0~ 64 e
Magnesium (mg/L)~=======m==- 23 JA-0 21 e
Potassium (mg/L)==—=m=-—we—- 22 1.l 6,0 e
Sodium (mg/L) =====mme———— 22 32 - 470 e
Bicarbonate (mg/L)~=———rm==w== 21 240 = 577 eeceemee———a
Chloride (Mg/L)===m===mmmee_= 30 7.0~ 480 250 mg/L
Fluoride (mg/L)==m==——mm====- 24 - .5 01,8 mg/L
Sulfate (mg/L)======wweaa—m— 24 0 - 23 250 mg/L
Nitrate as N (mg/L)«-—-m==w== 3 0 - .07 10 mg/L
Nitrate as NO3 (mg/L)=-==—===- 9 0 - W31 eceemem—————
Dissolved solids (mg/L)=-=---- 21 238 -1270 500 mg/L
Hardness (mg/L as CaQO3)--=-- 29 2 =580 0 emeeeemeeeee
Iron (ug/L) ===———mme———— 17 20 - 770 300 wg/L
Manganese (Ug/L)-=wewowaaun- 21 16 = 920 50 wg/L
a

U.5. Environmental Protection Agency, 1976a.

b U.S. Environmental Protection Agency, 1976b.
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Sparta Aquifer

The deepest occurrence of freshwater in the Rayville-Delhi area is in
the Sparta Sand, which comprises the Sparta aguifer. However, freshwater
occurs in the Sparta only in the western part of the area. To the east
and southeast, water in the Sparta becomes increasingly salty. The Sparta
aquifer underlies the Cook Mountain confining bed (table 1 and figs. 2 and
3) and consists of interbedded sand, silt, and clay. Individual sand units
are laterally discontinuous and occur at varying depth intervals throughout
the entire unit. However, the sand units are interconnected and generally
are considered to form a single agquifer. Thickness of the individual sand
units ranges from a few feet to several tens of feet. The maximum thick-
ness of the Sparta section in the project area is about 700 ft. The base
of the Sparta ranges from 800 to about 1,200 ft below sea level,

Physical characteristics of the aquifer, such as the discontinuous sand
beds and the size and sorting of the sand, influence the hydraulic charac-
teristics. Hydraulic conductivity of the Sparta aquifer ranges from 30 to
about 100 ft/d and averages about 40 ft/d in the project area., Transmissi-
vity averages about 13,400 ft£2/a3,

Very few wells tap the Sparta aquifer in the Rayville-Delhi area;
however, the aguifer is heavily developed to the north in Morehouse Parish
and to the west in Ouachita Parish. Large wells in the adjacent parishes
yield from several hundred to nearly 2,000 gal/min. A few domestic wells
in the project area yield about 5 to 15 gal/min. Withdrawals at centers of
concentrated pumping in Bastrop and Monroe to the edge of the study area
have created large cones of depression in the potentiometric surface. As a
result, water levels have been lowered about 100 ft in the western part of
the Rayville~Delhi area. Originally, water moved from the outcrop area to
the discharge area in Ouachita, Morehouse, and Richland Parishes. Now
water in the Sparta aquifer in Richland Parish moves toward these centers

of pumping.

Freshwater in the Sparta is a soft, sodium-bicarbonate type. Where
salty, the water is a sodium-chloride type. In some places, the water may
be used without treatment. Sanford (1973) indicated that high fluoride,
dissolved solids, hydrogen sulfide, and color in some areas in Morehouse
Parish would inhibit development of water from the Sparta Sand as a public-
supply source. Only two chemical analyses are available of water from the
Sparta aguifer in the project area and one of these is in the saltwater
zone (well Ri~l6 is not in use). Based on analyses from Ouachita Parish,
(Rogers and others, 1972), water quality varies areally and with depth.

The proximity of salty water in the Sparta in Richland Parish restricts
development of large yield wells in the freshwater-bearing area. Large
punping rates would induce flow of salty water toward a well. Movement in
response to smaller yields would be much slower and result in a much longer
period of use before deterioration of water quality might forca
abandonment.
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PRESENT AND POTENTIAL DEVELOPMENT

Seven public-supply systems serve the Rayville-Delhi area. The
Mississippi River alluvial aquifer is the source of water for one of these
systems and Cockfield aquifer is the source for the remaining six. Data
for the seven systems and corresponding public-supply wells are presented
in tables 6 and 7. Selected test-hole data are presented in table 8.

Supplies could be developed from the Mississippi River alluvial aguifer
in most of the Rayville-Delhi area. Existing public-supply wells yield as
much as 2,000 gal/min, and wells of similar capacity can be developed in
much of the area. As further indication of the yield potential, existing
irrigation wells yield as much as 7,000 gal/min. Future development of
supplies from the alluvial aquifer for some uses may be retarded because
water from the aquifer is wvery hard and has high concentrations of iron
ard dissolved solids. Treatment would be required for the water to be
satisfactory for some uses.

Table 6.--Public water-supply systems in the Rayville-Delhi area, Louisiana

[Aquifer: CCKF, Cockfield; MRVA, Mississippi River alluvial.
Mgal/d, million gallons per day)

Average daily

Population Well Aquifer pumping rate, 1980

of user
Name e served No.,

(Mgal/d)
Bayou Macon Water Supply-- 800 (1) CCKE et
, Ri-126 0.37
N Y F——— 4000 {Ri_127} CCKE o
East Richland Water Works- 900 (1) CCKF ——
Ri~15
Town of Rayville—=——=—mw-—- 5000 Ri-48 MRVA .58
Ri~183
. Ri-250
River Road Water System--- 1500 {Ri—322} CCKE .20
, Ri-90 .04
Village of Start---—--—=-- 800 {Ri—246} CCKF 07
Walnut Bayou Water System- 300 {Ri"z%} CCKF 03
alnut Bayou Water System Rim227 .

i Purchase water from town of Deihi.
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Taple 7.~-Description of selected public-supply wells in the Rayville-Delhi area, Louisiana

[Principal aquifer: CXF, Cockfield; MRVA, Missigsippi River alluviall

Location : Depth
ﬁ;g}l Owner m c or?\g?gt ed o%:i;%l. ;i;gl gge Ei:ﬁgt TZﬁzi watgitievel E(};:f;gg;ge
M) (E.) quifer {feot) {feet) measured per minute)
RICHLAND PARISH
Ri-15 Town of Rayville--- 4 17 7 6~ =53 80 112¥MRVA 40 17.5¢ 6~ =53 600
Ri=48  =wewe do=—mmmmm———— 9 17 7 6~ -6l 1i5 11 24RVA. 75 306.0¢ 6~ =6l 2000
Ri~80 Village of Start~-- 4 17 6 1969 188 1240CKF 142 12.36 8- 5-69 206
Ri-126 Town of Delhi-~--~-- 13 8 9 5- 1-73 426 124CCKF 351 26.70 5=30~73 600
Ri-127 ~-=me Jrm e m e s e 13 18 g 2+28-73 416 124CCKF 345 18,10 3- 873 662
Ri-183 Town of Rayville--- 4 17 7 1973 112 L1MRVA 80 18.00 9-15-73 1200
Ri-226 Walnut Bayou Water 1 18 9 1-10-80 450 1.24CCKF 402 28,40 1-10-80 500
System.
Ri-227 do 1 18 9 3-14-80 434 1 24CCKF 394 26,00 3-10-80 500
Ri-246 Village of Start--- 4 17 6 12~10-80 190 124CCKF 150 16.00 12~10-80 220
Ri~250 River Road Water 26 18 7 7-10-81 283 1 240CKF 241 23.00 7-28-81 300
System.
Ri=322 = dor=r—m———m—- 8 18 9 3- 2«83 390 124CCKF 330 24.00 3~ 2-83 250

The potential for development in the Cockfield aquifer is variable
because of areal variations in aguifer thickness and variations in water
cguality. Within the ~300-foot contour line that defines the base of
freshwater {(pl. 2) north of Holly Ridge and Delhi, the greatest thickness
of aquifer is available for development; however, thick sand units do not
occur in all of this area. Other areas may have good potential because,
even though less total thickness of formation is available, thick indivi-
dual sand units may occur. One of these areas is in the vicinity of well
Ri~88, less than 2 mi northeast of Rayville (pl. 1). In the western part
of the study area, the agquifer thickness is from less than 100 ft to about
250 ft. All sand units contain freshwater and individual units can exceed
100 ft in thickness. In the eastern part of the area near Delhi, the
Cockfield aquifer does not contain significant amounts of freshwater.
Here, the aguifer contains only salty water except for thin sand beds in
the upper part of the formation; therefore, the potential is small.
Freshwater, however, is found to the north and west of Delhi in the upper
part of the Cockfield. The thickness of the freshwater zone increases in
these directions to about 100 f£t.

Properly constructed and developed wells could yield 100-300 gal/nin
where sand beds are greater than 30 ft thick. Where sand beds are more
than 100 ft thick, yields up to 500 gal/min may be obtainable.

Where the Cockfield aguifer is in contact with the overlying alluvial
aguifer, water in the Cockfield generally is hard and high in iron
concentrations., In the western part of the Rayville-Delhi area, hardness
ranges from moderately hard to hard, and iron concentrations may exceed
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cecomnended limits for drinking water. In the eastern part of the
Rayville-Delhi area, water in the upper part of the aquifer is very hard
and relatively high in iron. Water in the lower part of the Cockfield
aquifer is very soft and low in iron. A comparison of analyses of water
from test wells Ri-95A (200-ft deep) and Ri-95B (420-ft deep) {table 3)
indicates the influence of the alluvial aquifer on the water quality in
the Cockfield aquifer. Water from the shallower well had a hardness of
240 mg/L, whereas, water from the deeper well had a hardness of only 8
mg/ L.

SUMMARY

The Rayville-Delhi area has abundant supplies of fresh ground water
available for development in the Mississippi River alluvial and Cockfield
aquifers. Wells screened in the alluvial aquifer can yield several
thousand gallons per minute, The water is very hard and high in iron
concentration and would require treatment for most uses. Wells screened
in the Cockfield aquifer can yield several hundred gallons per minute in
areas where thick sand beds occur, as in the area northeast of Rayville
and northwest of Delhi. Water in the Cockfield aquifer varies in quality,
depending upon the degree of influence of water from the overlying alluvial
aquifer. In areas where water moves from the alluvial aquifer to the
Cockfield, water in the upper part of the Cockfield generally is hard argd
contains high iron concentrations. Where the alluvial aquifer has little
or no influence on water quality in the Cockfield, the water in the
Cockfield generally is soft and has low concentrations of iron and
dissolved solids. The Sparta sand contains fresh water only along the
western edge of the area and is of minor importance as a source of water.
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