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QUALITY OF WATER IN THE RED RIVER
ALLUVIAL AQUIFER, POOL 2, RED RIVER

WATERWAY AREA, RUBY, LOUISIANA

By Charles W. Smoot, Ronald C. Seanor, and G.F. Huff

Abstract

Small water-quality changes occurred between pre-construction (1973-82) and post-con­ 
struction (1988-93) sampling periods in the Red River alluvial aquifer within the area affected by 
pool 2, Red River waterway area, Lock and Dam 2, near Ruby, Louisiana. Of 10 wells with suffi­ 
cient water-quality data to be statistically evaluated for detectable changes, data for one well indi­ 
cated an increase in concentration of total hardness; data for two wells indicated an increase and 
data for four wells indicated a decrease in concentration of dissolved chloride; and data for one well 
indicated a decrease in the concentration of iron. Several wells had temporal trends which, if con­ 
tinued, could increase the difference in pre- and post-construction median values over time. Some 
trends began in the pre-construction period and, therefore, could not be attributed to lock and dam 
construction.

INTRODUCTION

The Red River alluvial aquifer is a relatively undeveloped source of large amounts of fresh ground 
water within the Red River Valley within the area affected by the impoundment of water by Lock and Dam 
2 (pool 2). The structure was completed on the Red River waterway near Ruby, La., in 1988. Untreated 
water from the aquifer is used for irrigation and domestic use; however, water for public-supply or industrial 
use requires treatment for reduction or removal of hardness and iron. Because the water has a low and rel­ 
atively constant temperature (about 20 °C), it is suitable for other uses such as industrial cooling.

The Red River alluvial aquifer is an important resource in the valley, and knowledge of the effects of 
the construction and operation of Lock and Dam 2 on the quality of water in the aquifer is important. The 
U.S. Geological Survey, in cooperation with the U.S. Army Corps of Engineers, began a study in 1973 to 
determine and document the water quality in the aquifer. The study included the systematic collection and 
analysis of selected water-quality samples from the aquifer including the following sampling periods: (1) 
prior to completion of construction (pre-construction 1973-82) and (2) after completion of construction 
(post-construction 1988-93) of the lock and dam structure on the Red River waterway.



Construction of Lock and Dam 2 began in October 1982 and was completed in January 1988. 
Although construction was completed in 1988, no pre-pool water samples were collected during January 
1988. Because Lock and Dam 2 was constructed in a terrace deposit of Pleistocene age outside the Red 
River Valley, the quality of water in the Red River alluvial aquifer should not have been affected during the 
construction period. The lock and dam gates were set in January 1988 to hold the Red River at a pool 
elevation of 58.6 ft (intermediate pool); in February 1989, the pool elevation was increased to 64 ft (full 
pool).

Purpose and Scope

This report describes the effects of construction and operation of the Red River waterway Lock and 
Dam 2 on the quality of water in the Red River alluvial aquifer in the pool 2 area. Water-quality changes 
that occurred between the pre-construction and post-construction periods are documented. Water-quality 
changes were evaluated using data for hardness of water as calcium carbonate and concentrations of selected 
dissolved constituents chloride, iron, and manganese in water from wells completed in the aquifer.

Description of Study Area

The pool 2 study area (fig. 1) is within the Red River Valley in the State of Louisiana and extends 
from 2 mi south of Lock and Dam 2 in southeastern Rapides Parish upvalley along the Red River to 6 mi 
south of Lock and Dam 3 in Natchitoches Parish. Lock and Dam 2 is located 12 mi downstream from Al­ 
exandria, La. Lock and Dam 3 is located about 45 realigned miles upstream from Lock and Dam 2. The 
realigned miles are the river miles after 1989 (post project). The study area includes parts of Grant and 
Rapides Parishes. The flood plain between Lock and Dam 2 and 3 ranges from 5 to 12 mi in width. The 
elevation of the valley ranges from 65 ft in southeastern Rapides Parish to 95 ft at Colfax, La. The annual 
precipitation averages 58 in. at Alexandria and ranges from 36 to 79 in. (Rogers, 1983). The primary land 
use is agriculture; however, the metropolitan areas of Alexandria, Boyce, and Lecompte occupy a part of 
the valley.

Previous Studies

Water-quality analyses of water from wells completed in the Red River alluvial aquifer collected 
through 1978 were compiled in a report by Whitfield (1980). Also in Whitfield's report are maps showing 
area! distribution of selected water-quality properties and constituents in water from the aquifer. Water- 
quality data collected from 1978 to 1985 were compiled and tabulated by Smoot and Guillot (1988).

HYDROGEOLOGY

The Red River alluvium lies on the eroded surface sediments of Tertiary age. The alluvium grades 
from clay and silt at the surface to coarse sand and gravel at the base. The sand and gravel deposits of Pleis­ 
tocene age in the lower part of the alluvium forms the Red River alluvial aquifer. The overlying surficial 
clay and silt of Holocene age comprise the confining unit. The thickness of the alluvial aquifer is variable, 
with an average of 50 ft within the study area and a maximum of about 110 ft (Rogers, 1983).

Water levels in most of the wells completed in the alluvial aquifer within the study area are above the 
base of the confining unit, indicating that the aquifer is primarily under confined conditions (Smoot and 
Martin, 1991, sheet 1). Locally, where the confining unit is thin or absent, water-table conditions may pre­ 
vail during periods of low water level (Whitfield, 1980, p. 6).
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Figure 1. Location of pool 2 study area and selected wells completed in the Red River 
alluvial aquifer, Louisiana.



Recharge enters the aquifer by infiltration of rainfall in the valley, from lateral movement of water 
from adjacent sediments of Pleistocene and Tertiary age, and from upward movement of water from under­ 
lying aquifers of Tertiary age. Recharge also enters the aquifer in areas near the Red River and its major 
tributaries during high stream stages (Whitfield, 1980, p. 1).

DATA COLLECTION

Within the study area 12 wells located at 11 sites were sampled periodically between 1973 and 1993. 
From 1973 to 1987, most of these wells were sampled twice per year, once in the spring (high water) and 
once in the fall (low water). From 1988 to 1993, these wells were sampled once in the spring. Water sam­ 
ples were collected in 1978-79 and in 1988-93 from six additional wells (R-l 135, R-l 141, R-l 144, R-l 146, 
R-1156, and R-l 163), and well R-1315 was sampled from 1988 to 1993.

All the water-quality samples were collected from U.S. Geological Survey observation wells finished 
with a 3-ft, 0.010-slot screen, using either a suction-type or air lift pump. The samples were collected ac­ 
cording to standard methods established for ground-water sampling (American Public Health Association 
and others, 1980; Brown and others, 1970). Sample preservation and filtration were performed in the field 
(dependent on the constituent) for later analysis by a U.S. Geological Survey laboratory. Temperature and 
pH were determined in the field using procedures described by Wood (1976). Also field determination of 
alkalinity as calcium carbonate and specific conductance was performed on a few samples. The samples 
were analyzed according to standard methods established for determination of inorganic substances in water 
(Brown and others, 1970; Fishman and Friedman, 1989). Most of the water-quality samples were analyzed 
for selected properties and constituents, including total hardness as calcium carbonate and concentrations 
of dissolved calcium, magnesium, sulfate, chloride, iron, and manganese. In addition to these constituents, 
the samples collected since 1988 and a few of the earlier samples were analyzed for color and dissolved so­ 
dium, potassium, fluoride, silica, and nitrogen.

QUALITY OF WATER

In Rapides Parish, 12 wells were sampled periodically for more than 17 years. The data for these 
samples document the quality of water in the Red River alluvial aquifer during the pre-construction (1973- 
82) and post-construction (1988-93) periods of Lock and Dam 2. Water-level and water-quality data col­ 
lected between 1958 and 1993 are listed in appendix 1. Also used to establish a water-quality data base for 
the Red River alluvial aquifer during the pre-pool period are data for 60 wells sampled from 1972 to 1978 
(Whitfield, 1980).

Variations in total hardness and concentrations of dissolved chloride, iron, and manganese in water 
from the aquifer as a function of time for 12 wells are shown in figures 2-13. Data are missing for some 
wells because the screens were encrusted. Also, concentrations of dissolved iron and manganese are not 
included when the sample was collected by pumping with air because aeration alters these constituents.

Water-quality changes were statistically evaluated for 10 of the 19 wells (completed in the Red River 
alluvial aquifer) listed in appendix 1. The other 9 wells were not evaluated because of insufficient data. 
Median values of total hardness and median concentrations of dissolved chloride, iron, and manganese were 
calculated using data for pre-construction (1973-82) and post-construction (1988-93) sampling periods. 
Given relatively small data sets, particularly during the post-construction sampling period, a median value 
gives a more representative time-averaged value than would a mean value by minimizing the effect of 
outlying data points. A minimum of five data points were required to justify calculation of a median value. 
Data sets containing less than five values for a particular constituent were insufficient for statistical analysis. 
The statistical procedure used to establish documentable changes between pre-construction and post- 
construction sampling periods used the target 90-percent confidence level about the median value. Varia­ 
tion in the exact confidence level is inherent in the use of median rather than mean values. The technique 
used in calculating the range of values corresponding to the target confidence level is discussed in detail by 
Iman and Conover (1983, p. 198-202).
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If the calculated ranges about the median values overlap, then no documentable difference exists be­ 
tween pre-construction and post-construction sampling periods. If the calculated ranges around the median 
values of pre-construction and post-construction sampling periods do not overlap and the median value of 
the post-construction sampling period is greater than me median value of the pre-construction sampling pe­ 
riod then a documentable increase has occurred between the pre-construction and post-construction sam­ 
pling periods. If the calculated ranges around the median values of pre-construction and post-construction 
sampling periods do not overlap and the median value of the post-construction sampling period is less than 
the median value of the pre-construction sampling period then a documentable decrease has occurred be­ 
tween the pre-construction and post-construction sampling periods. In instances where a documentable 
change has occurred between pre-construction and post-construction sampling periods, the magnitude of the 
change can be approximated by subtracting the pre-construction sampling period median value from the 
post-construction sampling period median value.

The presence of temporal trends in the data can complicate data analysis. Such a trend in the data 
extending through pre-construction and post-construction periods could produce a documentable change in 
water-quality independent of lock and dam construction. Accordingly, documentable changes in water 
quality identified by statistical analysis were examined for temporal trends. If present, the effects of such 
trends on changes in water quality were evaluated. In addition to temporal trends, seasonal fluctuations can 
also adversely affect the ability of the statistical method to determine documentable change in water quality. 
Accordingly, pre-construction data used for statistical analysis were restricted to the range of months cov­ 
ered by available post-construction data. The generally low number of data points for the post-construction 
period limits the power of the statistical analysis.

Water-quality changes in the Red River alluvial aquifer were evaluated on the basis of statistical anal­ 
yses of water samples for total hardness and dissolved chloride, iron, and manganese. Results of statistical 
analyses are given in tables 1 and 2. In addition to the above constituents, changes in pH, temperature, and 
sulfate were determined from data collected mostly during 1973-93. Little variation was observed in pH 
and temperature, whereas sulfate varied considerably during short periods of time. Whitfield (1980) report­ 
ed that appreciable changes in sulfate may occur within several months following periods of recharge from 
precipitation. Water samples collected from 1988 to 1993 were analyzed for color, dissolved sodium, po­ 
tassium, fluoride, silica, and nitrogen; and total nitrogen in addition to the above constituents (appendix 1). 
Evaluation of water-quality changes was not based on these constituents because no data or minimal data 
for these constituents were collected during the pre-pool period.

Total Hardness

Documentable differences in concentration of total hardness between the pre-construction and post- 
construction periods were limited to an increase at well R-721. The change at well R-721 was small (440 
mg/L as calcium carbonate) and relatively minor. The increasing trend in hardness at well R-965 and the 
decreasing trend in total hardness in well R-1014B began following the pre-construction period. If contin­ 
ued, these trends could produce a documentable difference in hardness between pre-construction and post- 
construction periods at wells R-965 and R-1014B. Data for well R-1095 indicate a possible decreasing trend 
in hardness for the post-construction period. Additional data are needed to establish the presence or absence 
of such a trend.

11



T
ab

le
 1

. 
S

ta
tis

tic
al

 a
na

ly
si

s 
of

 c
on

ce
nt

ra
tio

ns
 o

f t
ot

al
 h

ar
dn

es
s,

 d
is

so
lv

ed
 c

hl
or

id
e,

 i
ro

n,
 a

nd
 m

an
ga

ne
se

 in
 w

at
er

 fr
om

 s
el

ec
te

d 
w

el
ls

 c
om

pl
et

ed
 i

n 
th

e 
R

ed
 R

iv
er

 
al

lu
vi

al
 a

qu
ife

r,
 d

ur
in

g 
pr

e-
co

ns
tr

uc
tio

n 
(1

97
3-

82
) 

an
d 

po
st

-c
on

st
ru

ct
io

n 
(1

98
8-

93
) 

pe
rio

ds
 o

f 
Lo

ck
 a

nd
 D

am
 2

 o
n 

th
e 

R
ed

 R
iv

er
, 

Lo
ui

si
an

a 
[m

g/
L,

 m
illi

gr
am

s 
pe

r l
ite

r, 
N

, n
um

be
r o

f v
al

ue
s i

n 
da

ta
 s

et
; 

-,
 n

o 
da

ta
]

W
el

l 
M

ed
ia

n 
no

. 
va

lu
e 

(m
g/

L)

Pr
e-

co
ns

tr
uc

tio
n

M
ed

ia
n 

ra
ng

e 
(m

g/
L)

Po
st

-c
on

st
ru

ct
io

n

C
on

fi
de

nc
e 

le
ve

l
M

ed
ia

n 
N 

va
lu

e 
(m

g/
L)

M
ed

ia
n 

ra
ng

e 
(m

g/
L)

C
on

fi
de

nc
e 

le
ve

l
N

To
ta

l h
ar

dn
es

s 
as

 c
al

ci
um

 c
ar

bo
na

te

R
-7

21
R

-7
22

R
-7

23
R

-9
65

R
-9

68
R

-9
91

R
-9

92
R

-1
01

4B
R

-1
09

5
R

-1
09

6

R
-7

21
R

-7
22

R
-7

23
R

-9
65

R
-9

68
R

-9
91

R
-9

92
R

-1
01

4B
R

-1
09

5
R

-1
09

6

45
0

60
5

54
0

50
0

37
0

71
0

65
5

59
0

49
5

53
0 43 40 50 58 18 13
0 86 47 8.

2
27

44
0-

46
0

60
0-

62
0

54
0-

54
0

50
0-

55
0

36
0-

37
0

70
0-

74
0

64
0-

68
0

53
0-

62
0

49
0-

50
0

51
0-

54
0

42
43

38
41

48
-5

1
57

-5
9

18
-1

9
13

0-
14

0
80

-8
8

32
-5

4
7.

4-
94

26
-2

8

93
.4

6
89

.0
6

89
.0

6
82

.0
4

82
.0

4
78

.1
2

78
.1

2
71

.1
0

78
.1

2
89

.0
6

93
.4

6
89

.0
6

89
.0

6
82

.0
4

82
.0

4
87

50
78

.1
2

71
.1

0
78

.1
2

93
.4

6

11 10 10 9 9 6 6 8 6 10
D

is
so

lv
ed

 c
hl

or
id

e
11 10 10 9 9 7 6 8 6 11

49
0

65
0

54
0

56
0

37
0

74
0

67
5

48
0

51
0

53
0 48 32 47 70 17 13
0

13
0 22 7.

6
22

48
0-

55
0

60
0-

68
0

50
0-

56
0

54
0-

58
0

35
0-

39
0

73
0-

76
0

67
0-

68
0

48
0-

55
0

47
0-

54
0

47
0-

57
0

47
-6

0
32

-3
6

44
48

58
-7

4
17

-1
7

13
0-

14
0

13
0-

13
0

20
-2

7
5.

8-
8.

1
20

-2
5

93
.7

6
93

.7
6

78
.1

2
87

.5
0

87
50

78
.1

2
78

.1
2

78
.1

2
93

.7
6

93
.7

6

93
.7

6
93

.7
6

78
.1

2
87

50
87

50
78

.1
2

78
.1

2
78

.1
2

93
.7

6
93

.7
6

5 5 6 7 7 6 6 6 5 5 5 5 6 7 7 6 6 6 5 5



Ta
bl

e 
1.

 
S

ta
tis

tic
al

 a
na

ly
si

s 
of

 c
on

ce
nt

ra
tio

ns
 o

f t
ot

al
 h

ar
dn

es
s,

 d
is

so
lv

ed
 c

hl
or

id
e,

 i
ro

n,
 a

nd
 m

an
ga

ne
se

 in
 w

at
er

 fr
om

 s
el

ec
te

d 
w

el
ls

 c
om

pl
et

ed
 in

 th
e 

R
ed

 R
iv

er
 

al
lu

vi
al

 a
qu

ife
r, 

du
rin

g 
pr

e-
co

ns
tru

ct
io

n 
(1

97
3-

82
) 

an
d 

po
st

-c
on

st
ru

ct
io

n 
(1

98
8-

93
) 

pe
rio

ds
 o

f L
oc

k 
an

d 
D

am
 2

 o
n 

th
e 

R
ed

 R
iv

er
, 

Lo
ui

si
an

a-
C

on
tin

ue
d

W
el

l 
M

ed
is

n 
no

. 
vs

lu
e 

(m
g/

L)

R
-7

21
R

-7
22

R
-7

23
R

-9
65

R
-9

68
R

-9
91

R
-9

92
R

-1
01

4B
R

-1
09

5
R

-1
09

6

R
-7

21
R

-7
22

R
-7

23
R

-9
65

R
-9

68
R

-9
91

R
-9

92
R

-1
01

4B
R

-1
09

5
R

-1
09

6

9.
9

25 1.
0

7.
9

11 11 11
.0

65
16 9.

2 .5
9

1.
6

1.
5 .8

4
.5

2
4.

2
1.

1
1.

1 .8
4

1.
2

Pr
e-

co
ns

tr
uc

tio
n

M
ed

is
n 

rs
ng

e 
(m

g/
L)

9.
6-

10
24

-2
6

.6
2-

1.
2

7.
5-

9.
2

11
-1

2
8.

2-
11

11
-1

1
.0

30
-. 

15
15

-1
7

8.
7-

9.
5

.S
5-

.6
3

1.
5-

1.
7

1.
4-

1.
5

.8
3-

1.
1

.4
6-

 .5
4

3.
4^

3
1.

1-
1.

1
.9

8-
1.

1
.7

9-
.9

0
1.

1-
13

Po
st

-c
on

st
ru

ct
io

n

C
on

fi
de

nc
e 

le
ve

l

82
.0

4
89

.0
6

87
.5

0
82

.0
4

82
.0

4
78

.1
2

78
.1

2
71

.1
0

87
.5

0
93

.4
6

89
.0

6
89

.0
6

87
.5

0
82

.0
4

82
.0

4
78

.1
2

78
.1

2
71

.1
0

87
.5

0
93

.4
6

M
ed

is
n 

N 
vs

lu
e 

(m
g/

L)

D
is

so
lv

ed
 ir

on

9 10 7 9 9 6 6 8 7 11
D

is
so

lv
ed

 m
an

gs
ne

se
10 10 7 9 9 6 6 8 7 11

6.
5

25
.7

0
8.

5
11 11 12

.0
70

16 7.
7 .6

1
1.

2
1.

4
1.

0 .5
3

3.
4 1.
1 .9

3
.7

3
1.

1

M
ed

ia
n 

re
ng

e 
(m

g/
L)

5.
0-

8.
3

21
-2

6
.4

7-
.9

0
8.

2-
9.

6
9.

1-
12

10
-1

4
11

-1
2

.0
57

-.1
5

13
-1

8
4.

7-
9.

6

.5
0-

.8
0  

1.
4-

1.
8

.9
0-

1.
1

.4
4-

.6
2

3.
2-

3.
8

.9
5-

1.
2

.8
4-

1.
1

.6
5-

1.
1

.8
7-

1.
5

C
on

fi
de

nc
e 

le
ve

l

93
.7

6
93

.7
6

78
.1

2
87

.5
0

87
.5

0
78

.1
2

78
.1

2
78

.1
2

93
.7

6
93

.7
6

93
.7

6
 78

.1
2

87
.5

0
87

.5
0

93
.7

6
93

.7
6

78
.1

2
93

.7
6

93
.7

6

N 5 5 6 7 7 6 6 6 5 5 5 4 6 7 7 5 5 6 5 5



Ta
bl

e 
2.

 
S

um
m

ar
y 

of
 c

ha
ng

es
 in

 m
ed

ia
n 

va
lu

es
 o

f c
on

ce
nt

ra
tio

ns
 o

f t
ot

al
 h

ar
dn

es
s,

 d
is

so
lv

ed
 c

hl
or

id
e,

 ir
on

, a
nd

 m
an

ga
ne

se
 in

 w
at

er
 fr

om
 s

el
ec

te
d 

w
el

ls
 c

om
pl

et
ed

 in
 th

e 
R

ed
 R

iv
er

 a
llu

vi
al

 a
qu

ife
r, 

fro
m

 p
re

-c
on

st
ru

ct
io

n 
(1

97
3-

82
) 

an
d 

po
st

-c
on

st
ru

ct
io

n 
(1

98
8-

93
) 

pe
rio

ds
 o

f L
oc

k 
an

d 
D

am
 2

 o
n 

th
e 

R
ed

 R
iv

er
, 

Lo
ui

si
an

a
[C

on
ce

nt
ra

tio
ns

 a
re

 in
 m

ill
ig

ra
m

s 
pe

r l
ite

r, 
N

, n
o;

 Y
, y

es
; 

I, 
in

su
ff

ic
ie

nt
 d

at
a;

 
 ,
 n

o 
da

ta
; 

*,
 n

o 
do

cu
m

en
ta

bl
e 

di
ff

er
en

ce
]

T
ot

al
 h

ar
dn

es
s,

 a
s 

ca
lc

iu
m

 c
ar

bo
na

te

W
el

l
no

.

R
-7

21

R
-7

22

R
-7

23

R
-9

65

R
-9

68

R
-9

91

R
-9

92

R
-1

01
4B

R
-1

09
5

R
-1

09
6

D
oc

um
en

ta
bl

e
di

ffe
re

nc
e

Y N N N N N N N N N

P
os

t-
 

co
n
st

ru
ct

io
n

m
ed

is
n

co
nc

en
tr

at
io

n
Is

ss
 p

re
- 

co
n
st

ru
ct

io
n

m
ed

ia
n

+4
0 * * * * * * * * *

D
is

so
lv

ed
 c

hl
or

id
e

D
oc

um
en

ta
bl

e
di

ffe
re

nc
e

Y Y N N Y N Y Y N Y

P
os

t-
 

co
ns

tr
uc

tio
n

m
ed

ia
n

co
nc

en
tr

at
io

n
le

ss
 p

re
- 

co
n
st

ru
ct

io
n

m
ed

ia
n

+5 -8 * * -1 *

+4
4

-2
5 * -5

D
is

so
lv

ed
 i

ro
n

D
oc

um
en

ts
bl

e
di

ffe
re

nc
e

Y N N N N N N N N N

P
os

t-
 

co
ns

tr
uc

tio
n

m
ed

ia
n

co
nc

en
tr

at
io

n
le

ss
 p

re
- 

co
ns

tr
uc

tio
n

m
ed

is
n

-3
.4 * * * * * * * * *

D
is

so
lv

ed
 m

an
ga

ne
se

D
oc

um
en

ta
bl

e
di

ffe
re

nc
e

N I N N N N N N N N

P
os

t-
 

co
n
st

ru
ct

io
n

m
ed

ia
n

co
nc

en
tr

at
io

n
te

ss
p
re

- 
co

na
tr

uc
tio

n
m

ed
ia

n

* - * * * * * * 1= *



Dissolved Chloride

Documentable increases in dissolved chloride concentration between pre-construction and post-con­ 
struction sampling periods were limited to wells R-721 and R-992. Documentable decreases were limited 
to wells R-722, R-968, R-1014B, and R-1096. Documentable differences in chloride concentrations for the 
two periods were small in wells R-721, R-722, R-968, and R-1096; but were small (ranging from -25 to 44 
mg/L) and relatively minor for all five wells. Decreasing temporal trends, which began following the pre- 
construction sampling period, were indicated for wells R-722 and R-1096. If continued, these trends could 
produce larger differences between pre-construction and post-construction concentrations.

Temporal trends in chloride concentration were detected at wells R-992, R-964, R-965, and R-1095. 
Data for well R-992, which is located at an abandoned land fill, indicated that chloride increased between 
the end of the pre-construction sampling period and the start of the post-construction sampling period. 
Chloride generally was stable during the pre-construction and post-construction sampling periods. The con­ 
centration of chloride at well R-992 started increasing about 1981 (pre-construction) as shown in figure 9. 
This increasing trend may be associated with the nearby land fill. The chloride in well R-965 indicated a 
temporal increase beginning near the start of the post-construction sampling period. If continued, this tem­ 
poral trend could increase the difference between pre-construction and post-construction sampling periods. 
Data for wells R-964 and R-1095 indicated broad temporal trends, increasing and decreasing, respectively, 
which extend from the pre-construction sampling period through the post-construction sampling period. If 
continued, these trends could cause a larger difference in the two periods. However, these differences could 
not be attributed to lock and dam construction.

Dissolved Iron

Documentable differences in dissolved iron concentration between pre-construction and post-con­ 
struction sampling periods were limited to a small (3.4 mg/L) and relatively minor decrease at well R-721. 
A temporal decrease in iron at well R-721 extends from the start of the pre-construction sampling period 
and through the post-construction sampling period. Thus, the documentable difference between pre-con­ 
struction and post-construction sampling periods could not be attributed to construction of the lock and dam. 
Data for well R-965 indicated an increasing trend in iron concentration starting after the pre-construction 
sampling period. If continued, this trend could produce a larger difference between pre-construction and 
post-construction sampling periods for well R-965. Fluctuation in the concentration of iron occurred fol­ 
lowing the pre-construction but before the start of the post-construction sampling periods for wells R-968, 
R-991, and R-l 103. Iron in water from well R-723 decreased until approximately the start of the post-con­ 
struction sampling period and changed little during the post-construction sampling period. Iron concentra­ 
tion may be beginning a declining temporal trend in well R-1096 in the post-construction sampling period. 
More data are needed to document the presence or absence of such a trend.

Dissolved Manganese

Well R-722 had insufficient data in the post-construction sampling period to evaluate potential 
changes in dissolved manganese between pre-construction and post-construction sampling periods. For 
other well data subjected to statistical analysis, no documentable change in the concentration of manganese 
was indicated between pre-construction and post-construction sampling periods. Manganese in water from 
well R-1095 decreased from the pre-construction sampling period and through the post-construction sam­ 
pling period. Based on available data, any changes in the concentrations of manganese in well R-1095 could 
not be attributed to construction of the lock and dam. Manganese in water from well R-991 decreased until 
approximately the start of the post-construction sampling period. However, available post-construction data 
indicated little or no change in concentration of manganese. Manganese in water from well R-1014B de­ 
creased in the post-construction sampling period. If continued, this decreasing temporal trend could in­ 
crease the difference between pre-construction and post-construction concentrations at well R-1014B.
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SUMMARY AND CONCLUSIONS

Small and relatively minor water-quality changes occurred between pre-construction (1973-82) and 
post-construction (1988-93) sampling periods in the Red River alluvial aquifer within the area affected by 
pool 2, Red River waterway area, Lock and Dam 2, near Ruby, Louisiana. Of 10 wells with sufficient water- 
quality data to be statistically evaluated for documentable changes, data for one well indicated an increase 
in concentration of total hardness; data for two wells indicated an increase and data for four wells indicated 
a decrease in concentration of dissolved chloride; and data for one well had a documentable decrease in con­ 
centration of iroa The single documentable difference in pre- and post-construction median values in con­ 
centration of total hardness was an increase of 40 mg/L as calcium carbonate. The documentable change in 
concentration of dissolved chloride ranged from a decrease of 25 mg/L to an increase of 44 mg/L. The sin­ 
gle documentable increase in concentration of dissolved iron was 3.4 mg/L.

Data for several wells had temporal trends which, if continued, should increase the difference in pre- 
and post-construction median values over time. Some trends began in the pre-construction period and, 
therefore, could not be attributed to lock and dam construction.
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Appendix 1 . Summary of analyses of water from wells completed in the Red River alluvial aquifer, Louisiana, 1958-93
[|iS/cm, microsiemens per centimeter at 25° Celsius; °C, degrees Celsius; CaCO3, calcium carbonate; mg/L, milligrams per liter; +, water level above
land surface; <, actual value is known to be less than value shown; --, no data]

Wall 
number Date

R- 721 02-28-58 
10-09-58 
07-01-59 
08-01-59 
09-01-59

10-01-59 
12-21-59 
01-29-60 
02-23-60 
03-24-60

05-03-60 
05-31-60
06-28-60
04-29-71
07-13-73

01-16-75
05-15-75
06-21-75
07-28-75
10-03-75

01-15-76
03-18-76
07-08-76
12-08-76
03-28-77

07-20-77
09-14-77
03-16-78
09-15-78
11-21-78

03-29-79
11-30-79
03-18-80
09-23-60
06-30-81

09-09-81
04-16-82
08-31-82
03-25-63
09-21-63

03-13-84
11-05-84
03-18-85
10-07-85
03-31-86

10-31-86
03-24-87
06-27-88
04-17-89
03-25-91
04-29-92

R-722 03-10-58
10-10-58
07-13-59
08-01-59
09-01-59
10-01-59

11-01-59
12-21-59
01-29-60
02-23-60
03-24-60
05-03-60

Watarlaval 
below lend 

surfaca 
(feet)

6.47 
10.73

4.41 
3.46 
3.26 
3.63

8.65
11.12
-
- 

3.22
3.70
5.52
6.74
8.28

3.44
4.50
4.23
6.13
3.80

11.30
10.62
3.94

11.58
12.42

3.65
3.29
3.22

11.71
7.46

11.12
4.12

10.28
2.48
5.43

2.85
3.00
3.42
7.87
4.08

6.78
2.48
7.07
7.28
7.22
4.03

__

5.53
 
__
__
~

__

6.64
4.46
2.98
3.17
4.88

Depth of 
well, total 

(feet)

95 
95 
95 
95 
95

95 
95 
95 
95 
95

95 
95
95
95
95

95
95
95
95
95

95
95
95
95
95

95
95
95
95
95

95
95
95
95
95

95
95
95
95
95

95
95
95
95
95

95
95
95
95
95
95

85
85
85
85
85
85

85
85
85
85
85
85

Specific 
conduct­ 

ance 
(nS/cm)

-

_
950
917

935
945
927
938
917

937
914
923
958
913

904
943
935

-
958

892
911
865

_
-

_
_
-
-
-

 
_
-
_
-

_
970
976

1,090
1,030
1,090

_
_
_
_
__
-

_
..
-
-
-
-

pH field 
(standard 

units)

-

_
-
6.9

7.1
6.8
6.9
6.8
6.9

7.0
7.0
7.0
7.1
6.9

6.9
6.9
7.0
7.1
6.7

7.0
6.8
7.0
6.9
6.9

6.8
7.0
6.9
6.8
6.9

6.9
7.3
7.0
7.1
7.3

6.8
7.3
7.1
7.3
7.2
7.3

_
-
-
 
_
-

_
 
-
-
-
-

Hardness, 
noncarbonate 

Temper- Color Hardness whole wot er Calcium, 
ature of (platinum- total total field dissolved 
water cobalt (mg/L as (mg/L as (mg/L as 
(°C) units) CaCOj) CaCOj) Ca)

20.0

20.5 
21.5

20.0

19.5 
20.0

20.0 
20.0
20.0
 

20.0

20.0
20.0
20.0
-
-

20.0
20.0
..

20.0
20.0

__

20.0
-
 
-

20.0
21.0
20.0

__
20.0

20.0
20.0
20.0
20.0
20.0

21.0
 

21.0
21.0
-

__
._

22.0
-
..
-

20.0
20.0
 

21.0
..

20.0

21.0
20.0
20.0
20.0
20.0
20.5

440 
440 
460 
440 
500

490 
460 
440 
460 
450

460 
430
440

0 490
0 460

0 460
460
440
450
460

440
450
460

5 450
460

450
440

0 440
460
460

450
460
430
380
450

450
460
450
500
390

510
460
480
490
540

440
510

5 490
5 460
5 493

550

620
580
630
570
630
620

600
 
-

620
610
610

-

 
1
0

8
 
..
 
-

 
 
._
0
-

..
__
0
__
0

_.
__
 
 
-

__
__
-
 
-

__
 
 
.-
-

 
~
 
 
 
-

 
 
 
 
..
-

 
 
 
 
 
"

-

 

120
110

110
110

__
 
~

..
 
__

110
~

 
 
 
 
-

..
__
..
._
-

..
__
 

120
91

130
110
120
120
130

95
120
130
110
120
130

._
 
 
 
 
-

 
 
 
 
 
 

Magne- 
elum, 

dissolved 
(mg/L ae 

Mg)

-

 
45
44

44
46

_.
 
-

__
 
__

42
-

..

._
__
__
-

__
 
..
__
-

 
_.
 

49
40

45
50
44
47
52

50
50
40
50
47
54

__
 
 
 
..
-
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Appendix 1 . Summary of analyses of water from wells completed in the Red River alluvial aquifer, Louisiana, 1958-93-Continued

Sodium, 
dissolved 
(mg/L as 

Na)

 
--

-

__
._
-
__
-

..

._
_.

29
32

30
~
 
 
-

31
 
-

30
--

__
__
-
_.
--

__

 
-
-

..

-
__
--

..
__
-
 
- 

__
 

30
31
30
34

__
--
 
-
._
--

 
..

._
 
-

Alkalinity, 
Potassium, field 
dissolved (mg/L as 

(mg/L ss K) CaCOg

..
 
--

..

 
._
 
__
--

__
 
..
1.1 484
.9 476

1.1
__
__
..
-

1.3
__
 
1.4 459
-

558
_.

541
__

512

__
 
..
..
-

..
_.
..
..

..

..
 
..
 -

510
1 .4 489
1 .3 522
1 .3 499
1 .5 533

..

..
 
..
_.

_.
..
 
..
..
 

Sulfate, 
dissolved 
(mg/L as 

304)

_
 
-

--

__
 
 
 
-

 
._
 
0.8
1.2

.2

.4
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0

.8

1.8
.2

<.2
.4

<.2

<.2
<2

.2
2.4

.4

.2

.6

.2

.2

.6

.6

.8

.8
1.6
4.6

.6

.6
8.6
3.9
<-2

12.0

_.

._
--

__
._
-
 
 

Chloride, 
dissolved 
(mg/L as 

CD

48
48
44

44

48
48
48
46
48

46
48
48
45
44

44
43
42
42
42

43
43
43
42
42

42
43
43
42
42

43
42
38
32
44

43
45
43
48
48

48
49
49
48
55

48
48
47
60
47
58

56
52
56
48
48
52

46
44
46
54
50
50

Fluorlde, 
dissolved 

(mg/L 
asF)

..
 
-

-

__
 
 
..
-

__
..
._
0.4

.4

.4
 
 
-
 

__
 
-

.4
-

 
~
 
 
-

 
__
-
 
-

__
 
 
-
-

__
 
 
-
-

__
..

.3

.5

.4

.3

..

 
-
..
--

_.
 
-
 
..
--

Silica, 
dissolved 
(mg/L as 

SiOj)

..
 
--

--

__
 
 
..
- 

__
._
._

18
27

19
 
 
-
 

._
 
 

21
-

__
 
 
~
-

_.
 
 
 
-

 
 
 
..
-

,_
..
 
..
--

_.
__

25
21
21
19

..
 
_.
-

-

_
 
-
 
_.
-

Solids, 
sum of Nitrogen, 
constl- nitrite 
tuents, dlssolvsd 

dissolved (mg/L 
(mg/L) as N)

..

..
-

.,

 
 
..
 
-

 
_.
._

550
540

530
._
._
..
 

..
__
..

520
-

__
__
_
._
-

__
__
..
..
-

..

..

..
__
--

__
__
..
..
-

 
..

585 <0.01
598 <.01

<.01
634 <.01

..

..

..
 
_.
-

__
_.
 
._
_.
 

Nitrogen, 
NO2 + NOs Iron, 
dissolved dissolved 

(mg/L (mg/L 
ss N) as Fa)

_
 
-

-

__
 
 
 
-

 
 
 
 

9.6

11
11
10
10
9.8

9.7
9.9
9.9

10
11

9.2
10
9.6
9.2
9.3

10
10

5.2
9.3

8.9
7.4
9.5
6.3
8.8

7.3
9.1
8
9.7
8.2

9.4
6.3

<0.02 8.3
<.02 6.5

.02 7.7
<.02 5

..
-
 
..
..
-

 
_.
-
 
 
 

Manga­ 
nese, 

dissolved 
(mg/L 
asMn)

_
-

-

 
..
 
._
-

..

..
__
0.90

.65

.55

.53

.55

.54
-

.58

.63

.57

.61

.57

.58

.62

.63

.84

.65

.61

.56

.42

.81

.72

.70

.66

.70

.60

.59

.60

.72

.62

.74

.64

.80

.56

.80

.74

.61

.50

..
 
..
..
 
-

 
. 
-
 
._
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Appendix 1 . Summary of analyses of water from wells completed in the Red River alluvial aquifer, Louisiana, 1958-93-Continued

Wall 
number Date

R-722 05-31-60 
06-28-60 
10-26-70 
04-28-71 
05-18-73

06-20-73 
03-30-74 
05-24-74 
10-17-74
01-06-75

04-05-75
05-15-75
06-21-75
07-28-75
10-07-75

01-15-76
03-18-76
07-08-76
11-02-76
03-28-77

09-14-77
03-22-78
09-15-78
03-29-79
10-18-79

03-18-80
09-23-80
06-30-81
09-09-81
08-31-82
03-22-83

09-21-83
03-13-84
10-11-84
03-19-85
10-07-85
03-31-66

06-26-86
06-28-88
04-26-89
04-03-91
04-29-92
03-26-93

R-723 03-11-58
10-09-58
04-05-73
06-20-73
11-01-74

01-06-75
04-04-75
05-15-75
06-21-75
03-18-76

07-08-76
11-02-76
03-28-77
09-14-77
03-29-78

05-09-79
10-18-79
03-31-60
09-23-80
04-30-81

Watarlevel 
below land 

aurfaca 
(feet)

5.91 
7.12

1.42 
4.69 
8.43
4.28

3.14
2.33
3.70
4.81
6.37

4.57
3.00
3.60
7.32
2.85

7.65
2.65
8.45
2.20
6.59

2.55
8.95
6.28
8.75
9.68
3.16

8.12
2.78
8.82
3.29
9.52
5.45

8.62
7.87
4.67
3.36
4.48
2.70

25.44
__
__
_

25.58

16.36
10.05
7.60

10.41
16.26

22.27
30.31
23.98
29.98
24.59

10.75
33.32
18.70
33.37
32.88

Specific 
Depth of conduct- 

well, total anee 
(feet) ((iS/cm)

85 
85 
85 
85 
85

85 
85 
85 
85
85

85
85
85
85
85

85
85
85
85
85

85
85
85
85
85

85
85
85
85
85
85

85
85
85
85
85
85

85
85
85
85
85
85

73
73
73
73
73

73
73
73
73
73

73
73
73
73
73

73
73
73
73
73

1,300 
1,270 
1,220 
1,230
1,230

1,180
1,260

 
1,240
1,210

 

1,220
1,190
1,190
1,090

1,250
1,100
1,470
1,170

876

1,220
 
 
._
_.
-

 
 
-
 
 
-

__
1,300
1,340
1,310
1,240
1,310

 
 

1,130
1,160
1,150

1,160
1,150
1,140
1,150
1,170

_
 

1,130
1,150
1,130

1,060
 

1,110
 
 

pH field 
(etendsrd 

units)

6.9

6.5 
7.3 
7.0 
7.0
7.2

6.6
6.6
6.7
6.6
6.7

7.0
7.0
6.8
6.8
7.0

6.9
6.5
6.6
6.9
6.9

7.0
7.0
7.0
6.6
6.8
6.6

6.8
6.6
8.8
6.7
7.0
6.9

6.9
6.8
7.0
6.9
6.8
6.8

 
 
7.0
7.1
-

7.1
6.9
6.4
6.7
6.8

_.
 
--
 
 

6.8
 
6.7
 
 

Temper­ 
ature of 
water<°c>

20.5 
20.5

20.5 
21.0
21.0

20.5
20.5
20.0
20.5
20.0

20.5
20.5
 
-

20.0

20.0
20.0
20.0
20.5
21.5

20.5
_.

20.5
20.5
20.5
20.5

20.0
21.0
22.0
21.0
21.0
21.0

19.5
21.0
21.0
21.0
 

21.5

__
_.
__
-
-

 
 
 
 
 

 
 
 
 
 

__
 
 
 
 

Color 
(platinum- 

cobalt 
units)

-

-

,_
5
._
 
0

 

 

 

5
-

_
0
 
 
-

__
..
..
._

   
-

..
__
__
..
.-
-

 
5

10
5

5

_
 
0

-

__
 
5
..
0

_
 
»
-
-

__
 
 
 
 

Hardness, 
nonearbonate 

Herdneas whole water Calcium, 
total total field dissolved 

(mg/L as (mg/L ae (mg/L as 
CaCOj) CaC03) Ca)

600 
600 
640 
580 
650

600 
620

690
640

630
600
550
580
600

550
600
600
620
650

590
600
620
610
610

610
640
620
600
600
610

610
580
550
600
630
620

590
670
650
680
600
600

540
480
550
530
560

550
560
550
540
540

_

530
520
520
540

540
550
540
530
540

0

-

 
0
_-
 
0

__
 
 
0
-

 

11
 
 
-

_
_.
 
__
__
-

__
 
 
 
-
-

 
 
_.
 
 
-

 
__

31
 
-

 
 

39
 

47

 
64
..
 
-

 
 
 
 
 

130

-

140
130

_
_

110

__

_

-

140
-

_
130
-
-
 

_
 
 
 
 

140

140
120
110
140
150
140

130
160
160
180
140
140

_
_

110
-
 

_
120
120
 

120

_

120
 
 
-

_
 
 
 
 

Msgne- 
slum, 

dissolved 
(mg/L 88 

Mg)

62

-

68
68
 
 

78

_

 

 

63
~

 
68
 
 
 

._

..
 
 
~

83

63
62
66
60
62
65

65
65
62
56
60
60

_
 

67
 
-

 
62
60
 

57

..

57
 
 
-

 
 
--
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Appendix 1 . Summary of analyses of water from wells completed in the Red River alluvial aquifer, Louisiana, 1958-93-Continued

Sodium, 
dissolved 
(mg/Las 

Na)

_
_

70
-

_
__
_
_
-

_
50
 
 

54

85
 
 

51
-

 
52
_
_
-

 
~
-
_
 
-

_
_
_
_
_
-

__
61
50
50
50
51

 

_

51
_
-

_
 

52
_

54

__
52
~
-
-

_
_
-
_
-

Potatisium, 
dissolved 

(mg/L as K)

_
_
1.6
-

_
_
_
_
-

_
1.8
_
..
2.2

2.0
_
_
1.5
-

__
2.0
_
__
-

 
._
_
_
__
-

_
_
_
_
_
-

_
1.8
1.6
1.7
1.7
1.5

_
_
1.8
_
-

_
__
1.5
_
2.8

_
1.6
_
_
-

_
_
-
__
-

Alkalinity, 
field 

(mg/L as 
CaCOj

..

..
700
-

..
 
..
 
-

..
680

-
..

620

..
 
 

700
--

__
600
 
..
-

__
 
_.
 
__
~

_
__
_.
..
 
--

__
714
709
734
690
699

__
_.

513
 
-

__
__

508
_.

498

..
482

__
..
-

__
 
 
._
 

Sulfate, 
dissolved 
(mg/Las 

SO,,)

_
_
_
0.4
-

__
14
8.4
4.0
1.4

1.4
.8

1.4
.2

4.2

<1.0
<1.0

.2
1.2

<1.0

7.2
.8

1.4
<.2

A

<2
32

.2
2.2

.4

.2

.8

.2

.6

.6
1.6
1.6

.8
8.8

.2

.8
< 2

.2

_

_

77
_
-

__
74
79
73
77

_
82
79
83
74

52
79
62
80
82

Chloride, 
dissolved 
(mg/Las 

Cl)

58
48
56
45
44

40
37
38
30
36

38
37
35
32
39

39
40
40
36
38

34
40
34
41
36

43
33
42
37
33
48

39
33
36
34
39
37

36
36
34
32
32
32

52
56
50
58
77

71
45
49
50
54

64
58
50
51
47

68
46
49
50
48

Fluoride, 
dlesolved 

(mg/L 
asF)

..
 
..
0.6
 

_
 
 
 
-

 
.3

 
 

.4

 
 
~

.3
-

 
.3

 
..
-

__
 
 
 
 
-

_.
 
 
~
 
 

 
.2
.5
.3
.4
.4

_
_-

.2
_-

53

50
__

.4
__
<.1

..
.4

..

..
-

 
-
 
 

Silica, 
dissolved 
(mg/L as

_
..
..

14
-

__
 
 
 
-

._
20
 
 

18

__

 

~

14
-

__
19
 
..
-

._
 
--
~
..
~

 
 
 
..
 
--

__
19
19
19
19
20

__
__

30
__
-

__
__

28
..

29

..
28
 
-
-

__
-
 
 
-

Solids, 
sum of Nitrogen, 
constl- nitrite 
tuente, dlesolved 

dissolved (mg/L 
(mg/L) as N)

..

..
__

767
 

__
 
 
..
-

_.
741 <0.01

..
__

705

__

__

__

750
--

__
697

__
..
~

__
_.
__
_.
..
--

_
..
..
..
__
~

__
807 <.01
777 <.01
807 <.01

<.01
747 <.01

_.
._

700
..
--

_
..

700 <.01
_.

700

..
690

..

..
-

__
..
..
_.
..

Nitrogen,

dissolved 
(mg/L 
asN)

..

..

..
 
-

__
..
 
 
-

__
<0.10
 
 
~

_
 
 
_
--

__
 
 
..
~

 
 
..
 
 
--

__
 
 
..
 
~

 

<.02
<.02

.02
<.02
<.02

 
 
-
 
-

__
..

.09
__
--

_
 
__
..
-

__
 
 
 
 

Iron, 
dissolved 

(mg/L 
asFe)

_
 
._

24
-

25
..

25
27
27

26
26
25
25
24

25
23
22
25
24

25
25
24
26
25

25
26
24
25
22
24

25
25
23
24
26
26

26
25
25
26
26
21

 
 
1.6
2.3
1.4

1.0
.62
.54

1.1
2.5

..

..

..
 
-

1.0
..
1.2
..
 

Manga­ 
nese, 

dlesolved
(mg/L 
asMn)

__
._
2.8
-

_
 
..
1.6

1.6
1.4
1.5
1.3
1.6

1.6
1.7
1.6
1.5
1.8

1.6
1.6
2.0
1.4
1.6

1.7
1.6
1.6
1.7
1.6
1.6

1.3
1.3
1.4
1.1
1.6
1.4

1.4
1.7
 
1.3
1.1
1.1

__
..
1.7
..
-

1.4
1.5
1.4
1.4
1.4

..
 
 
..
-

1.7
1.7
1.5
..
 

21



Appendix 1. Summary of analyses of water from wells completed in the Red River alluvial aquifer, Louisiana, 1958-93--Continued

Wall 
number Date

R-723 10-22-81 
04-22-82 
09-17-82 
04-25-83 
09-27-83

03-13-84 
10-29-84 
04-03-85 
11-05-85 
05-05-86
11-07-88

03-27-87
06-28-88
04-20-89
03-27-91
03-30-92
03-24-93

R-964 05-04-71
11-02-72
04-09-74
01-16-75
04-21-75

06-16-75
01-16-76
07-06-76
10-19-76
04-13-77

10-10-77
04-03-78
09-26-78
03-30-79
10-19-79

05-21-80
09-22-80
04-21-81
09-10-81
04-14-82

09-02-82
04-13-83
06-05-85
10-03-85
05-27-86

09-03-86
04-20-87
06-13-90
04-30-92
03-23-93

R-965 11-20-70
11-28-72
12-19-72
02-13-73
06-19-73

08-07-73
12-03-73
02-15-74
03-26-74
10-23-74

11-18-74
12-17-74
01-07-75
02-14-75
03-06-75

Waterlevel 
Mow land Depth of 

surface wall, total 
(feet) (feet)

19.35 
24.58 
33.50 
25.80 
33.95

18.79 
16.54 
11.89 
23.18 
18.88
22.63

11.73
20.42
13.82
15.35
12.74
11.59

 
-
1.48
1.85
1.60

1.47
2.98
2.72
6.11
2.47

8.00
2.92
7.90
2.12
4.91

2.17
7.52
5.40
7.80
5.38

6.34
1.87
3.62
5.37
4.07

6.10
2.57
6.77
2.76
2.23

_
_
_
_
-

 
_
2.38
4.43
9.15

8.60
4.26
2.93
3.14
2.80

73 
73 
73 
73 
73

73 
73 
73 
73 
73
73

73
73
73
73
73
73

52
52
52
52
52

52
52
52
52
52

52
52
52
52
52

52
52
52
52
52

52
52
52
52
52

52
52
52
52
52

78
78
78
78
78

78
78
78
78
78

78
78
78
76
76

* Specific 
conduct­ 

ance
(US/cm)

-

-

1,200
1,120
1,130
1,130
1,140
1,130

3,400
2,830
3,300
3,420
3,270

3,270
3,210
3,240
3,340
3,240

3,290
3,160
3,160
3,140

-

..
 
 
 
-

_.
 
 
 
-

..
3,300
3,330
3,240
3,330

 

1,040
1,100
1,150
1,050

..
1,100
1,110
1,160
1,120

1,160
1,150
1,160
1,170
1,150

pH field 
(standard 

unite)

6.8 
6.8

6.8 
6.8 
6.8 
6.9
7.0

6.9
6.7
6.6
6.7
6.8
6.6

7.0
6.3
6.8
7.7
6.3

6.1
6.6
6.8
6.8
6.7

6.3
6.3
6.6
6.6
6.8

6.9
6.4
6.6
8.9
6.8

 
6.6
7.0
7.1
6.6

6.8
6.7
6.8
6.7
6.6

_
_.
 
 
 

..
 
 
_
7.1

6.7
6.6
6.7
~
6.8

Hardness, 
noncarbonate 

Tamper- Color Hardness whols water Calcium, 
atureof (plstlnum- tctal total fiald dissolved 
water cobalt (mg/Las (nig/Las (mg/Les 
<°C) units) CaCOs) CaCO3) Ca)

21.0 
22.0 
22.0

21.5

22.0
23.0
22.5
23.0
22.0
22.5

__
 

20.5
19.5
20.5

 
 
 

20.5
20.0

20.0
20.0
 
 
-

20.0
20.0
20.0
20.0
20.0

__
 

20.0
21.0
19.5

20.0
20.5
21.0
21.5
20.5

 
_.
 
 
 

 
--
«
 
  

 
 
 
 
-

-

-

__
0
5
5
 
0

 
 
 
0
-

0
0
-
0
5

..
 
_.
 
-

..
 
__
 
-

 
..
_
 
-

 
 
0
 
0

_
..
..
 
-

 
..
 
__
-

__
__
 
__
-

530 
540 
530 
540 
530

520 
530 
520 
550 
580
570

560
550
500
572
530
500

1,400 870
1,300
1,400
1,400 890
1,500

1,400 670
1,500 910
1,400
1,400 960
1,400 1,100

1,400 880
1,400
1,400
1,400
1,400

1,400
1,400
1,400
1,400
1,400

1,400
1,400
1,400
1,300
1,500

1,400
1,480
1,550
1,400
1,500

_

490
480
490
470

500
550

._
520
840

560
550
520
560
550

10 
120

120 
120 
110 
120 
130
120

120
130
100
130
120
110

340
330
 

340
360

350
350
 

360
340

_
 
 
 
-

__
 
..
 
-

__
340
320
300
370

320
360
350
340
350

 
120
120
120
110

..

.-
 
..
-

_
._
 
__
-

Msgne- 
slum, 

dissolved 
(mg/Les 

Mg)

59 
57

54 
55 
60 
60 
63
65

62
55
61
60
55
55

130
120
 

140
140

120
140
-

120
140

..
_
 
-
-

_
_
__
_
-

__
140
150
130
150

140
140
140
130
140

 
45
43
47
47

_
 
 
 
-

 
_
-
_
-

22



Appendix 1 . Summary of analyses of water from wells completed in the Red River alluvial aquifer, Louisiana, 1958-93-Continued

___

sum of Nitrogen, Nitrogen, Mange- 
Sodium, Alkalinity, Sulfate, Chloride, Ruoride, Silica, constl- nitrite NCfe + NOg Iron, nese, 

dissolved Potassium, field dissolved dissolved dissolved dissolved tuents, dissolved dissolved dissolved dissolved 
(mg/Las dissolved (mg/Las (rng/Las (mg/Las (rng/L (mg/Las dissolved (mg/L (mg/L (mg/L (mg/L 

Na) (mg/L as K) CaCO3 SO,) Cl) aeF) SiOj) (mg/L) asN) aeN) as Fe) asMn)

-

_

60
52
48
51
53

200
 
_

210
-

220
220

__
220
230

__

..

__

 

"

__

._

 

"

__

 

 

 

"

__

__

220
210
230

._
__
__
._
-

__
 
_
--

__
._
_.
 

-

__
1.8
1.6
1.3
1.8
1.4

4.5
__
 
8.0
-

4.8
4.9
_
5.1
6.2

 

_

_

_

-

_

_

_

_

~

_

_

_

_

-

_
_
5.2
4.8
4.8

..

._
__
_
-

_
__
_
-

..

._
 
__
-

-

480
501
500
513
509
499

510
__
-

510
-

500
530
_

420
370

520
 
_.
_.
-

__
__
 
..
-

__
 
 
_.
-

 
536
551
529
526

__
__
 
 
-

..
 
..
 
-

 
 
-

 

80 
66 
69 
72 
83

79 
71 
73 
77 
64 
70

68
74
76
 
74
74

690
 
 

680
730

640
670
700
700
680

650
630
450
650
510

570
620
660
650
550

590
650
660
640
630

650
660
660
660
660

 

_-

 

-

"

 

22
17
16
22

18
20
23
23
22

50 
51 
48 
48 
53

46 
50 
54 
51 
48 
48

48
48
52
44
46
42

400
460
600
480
470

460
460
480
460
450

470
490
460
450
470

480
490
500
500
470

480
470
500
500
500

490
500
510
500
470

50
58
58
52
56

58
66
66
70
69

73
73
76
76
77

-

_

0.2
.4
.5
.5
.4

.3
 

450
.3

--

.2
 
 

.3

.2

__
 
 
_
-

__
 
 
 
-

__
 
 
_.
-

_
_.
.2
.2
.2

._

..
 
 
-

..
__
 
..
--

..
__
-
 
 

-

__

30
29
28
25
28

16
 
 
17
-

25
22
 
18
13

__
 
 
-.
-

__
~
_
 
-

 
 
 
._
-

__
__

21
21
21

_.
__
..
..
-

..
__
 
..
-

..
_.
._
__
 

..

__

702 <0.01 <0.02
674 .c.01 <.02

 c.01 .02
681 <.01 <.02
665 <.01 <.02

2,090
 

 
2,190

-

2,130
2,190

 
2,140
2,090

__
..

._
_

_

_
__

..
_-
-

__
..
._
__
-

__
__

2,240 <.01 <.02
2,210 <.01 <.02
2,190 <.01 <.02

..
__
..
 
-

..

..

..

.,
--

..
 
..
_.
 

0.99 
.74

.65 

.56 

.53

.44 

.50

.36

.72

.67

.9
1.0
.47

.4
_,
.19
.17
.21

.18

.22

.17

.40

.26

.23

.2

.18

.65
-

.23

.24

.41

.31

.51

1.0
.85
.56

1.7
.18

1.3
2.1
.25
.14
.12

__
 
 
 
--

..

..
9.3
8.1
6.6

9.1
9.5
9.6
8.0
9.7

1.4 
1.5

1.6 
1.4 
1.2 
1.7 
1.5

1.4
1.9
1.8
1.4
1.4
1.2

5.1
..
..
6.5
5.3

5.5
6.0
5.0
5.5
5.7

5.3
5.7
5.8
5.9
5.7

5.5
6.2
6.2
5.5
5.6

6.0
5.5
5.2
5.2
4.7

4.6
3.1
5.6
4.8
4.6

_
..
 
 
-

__
 
 
 
1.0

.94
1.2
1.1
1.1
1.2

23



Appendix 1 . Summary of analyses of water from wells completed in the Red River alluvial aquifer, Louisiana, 1958-93-Continued

Wall 
(lumbar Data

R-965 04-12-75
05-24-75
10-07-75
08-04-76
11-01-76

04-15-77
10-26-77
04-04-78
09-27-78
03-29-79

10-24-79
03-19-80
09-23-80
04-22-81
09-23-81

04-15-82
08-31-82
04-15-83
09-21-83
03-14-84

10-12-84
03-19-85
10-04-85
04-03-86
08-27-86
04-28-87

06-28-88
04-13-89
04-20-90
03-28-91
04-01-92
03-24-93

R-968 11-18-70
06-04-74
04-22-75
06-16-75
01-16-76

07-08-76
10-19-76
04-13-77
10-10-77
04-24-78

09-26-76
03-30-79
10-23-79
05-21-80
09-22-80

04-29-81
09-25-81
04-26-82
09-22-82
04-15-83

09-20-83
03-13-84
10-29-84
03-18-85
10-03-85
04-28-87

06-27-66
04-05-89
04-18-90
04-03-91
05-01-92
03-23-93

Watar level 
below land Depth of 

surfaca wall, total 
(feet) (feet)

2.86
3.60
7.49
5.92

10.16

4.26
9.26
5.22

10.72
3.36

7.66
3.43

11.87
9.80

12.20

7.80
8.81
2.89
9.20
3.50

8.30
3.72
8.49
5.54
9.98
6.66

7.91
3.45
2.83
3.53
2.72
2.08

 
6.15
4.02
3.89
5.15

5.28
8.71
4.71
8.04
5.83

9.94
3.73
7.52
3.72

10.85

8.80
10.20
7.50
8.32
3.23

7.66
3.57
5.24
3.61
7.71
5.24

7.37
3.42
3.90
3.98
4.46
3.20

78
78
78
78
78

78
78
78
78
78

78
78
78
78
78

78
78
78
78
76

78
78
78
78
76
78

78
78
78
78
78
78

53
53
53
53
53

53
53
53
53
53

53
53
53
53
53

53
53
53
53
53

53
53
53
53
53
53

53
53
53
53
53
53

Specific 
conduct­ 

ance
((iS/cm)

1,170
1,200
1,140
1,060
1,120

1,100
1,100
1,050
1,040
1,050

_
1,070

_
_
-

_
_
-
_
-

_
_
_
_
_

1,110

1,110
1,180
1,180
1,230
1,230
1,200

_
763
760
757
760

761
808
765
781
742

754
688

»
 
-

_
_
_
_
-

_
_
_
_
 

803

825
819
769
795
780
801

pH field 
(standard 

unlta)

6.7
7.1
7.2
7.0
7.1

7.1
7.1
7.0
7.0
7.1

7.1
7.1
7.2
7.0
7.1

7.0
7.1
7.1
7.0
7.1

7.2
6.9
6.8
7.1
7.0
6.9

7.1
7.1
7.2
7.1
7.0
7.0

..
6.8
6.9
6.8
7.0

7.0
7.0
7.0
 
7.1

7.0
7.0
7.1
7.0
6.8

7.0
6.9
7.0
6.8
6.9

7.0
6.8
6.9
6.8
 
7.1

6.9
7.1
7.2
7.0
6.9
6.9

Temper­ 
ature of 
water 
<°Q

..
_.

 

 

"

 

 

 

 

"

 

 

 

 

 

._

__

-_

 

"

_

-.

._

 

 

 

..

 

_.

 

 

-

..

-_

21.0
21.0
-

_.
..
 
 
 

__
 

21.0
20.5
20.5

20.5
20.5
20.5
20.5
20.5

20.5
20.5
21.0
21.0
21.0
20.5

21.0
20.5
 

21.0
21.0
21.0

Color 
(platinum- 

cobalt 
units)

5
0
..
0

0
 
~
.-
-

__
 
 
 
-

..
__
 
 
-

__
__
-_
__
 
-

5
10
5
0
 
0

_
__
..
5
5

_
..
5

10
-

_
..
 
 
-

_
_
..
..
-

 
_
..
_
 
-

5
20
5
5
«

15

Hardness, 
noncarbonate 

Hardness whole watar Calcium, 
total total Held dissolved 

(mg/L ss (mg/L aa (mg/L ss 
CaCOa) CaCOj) Ca)

560
550
520
490
550

500
550
500
520
500

510
520
510
490
500

500
510
540
490
510

520
510
470
550
500
556

530
550
590
585
540
560

350
350
370
360
360

360
370
370
380
360

360
360
360
370
360

360
370
370
350
350

260
260
370
360
340
402

390
330
380
351
370
360

..
9

25
 

25

0
17
 
 
-

__
 
 
 
-

._
 
 
__
-

__
..
__
 
..
-

_
..
 
..
 
-

 
..
..
0
0

_
 
0
0
-

_
..
__
..
-

_
_.
..
 
-

__
..
 
..
..
-

_
..
_
 
 
-

140
130
120
 

120

140
110
 
~
-

__
 
 
 
-

 
..

130
130
120

120
130
110
130
110
140

140
130
150
150
130
140

__
__

86
81

110

 
__

86
86
-

__
 
~
 
-

..
 
 
 

84

67
64
90
88
80
95

100
81
89
81
86
84

Magne­ 
sium, 

dissolved 
(mg/L as 

Mg)

52
54
54
 

60

36
 
 
 
-

_
 
--
 
 

_.
__

S3
47
51

54
44
47
55
55
50

45
54
52
51
53
52

__
..

38
39
21

..

..
38
39
 

._
 
_
 
-

._
»
 
..

35

22
24
35
34
35
40

35
32
38
36
37
36

24



Appendix 1 . Summary of analyses of water from wells completed in the Red River alluvial aquifer, Louisiana, 1958-93-Continued

Sodium, 
dissolved 
(ing/Las 

Na)

..
44
45
 

43

42
_
_
_
-

__
_
_
_
-

_
 
_
_
-

_
 
_
-
_
-

54
44
44
46
46
47

_
_
_

30
25

__
__

32
29
-

_
_
_
_
-

_
-
__
 
-

_
__
_
_
_
-

31
29
32
32
29
30

Potssslum, 
dissolved 

(mg/L ss K)

_
1.5
2.3
-
2.1

2.2

_
_
-

_
_
_
_
-

_
_
_
_
-

_
 
 
_
 
-

1.9
1.9
1.9
1.7
2.3
1.7

 
_
_
1.0
1.2

_
 
1.3
1.3
-

__
_
..
_
-

..
-
_
_
-

_
_
 
__
_
-

2.4
2.8
2.6
1.9
1.6
1.4

Alkalinity, 
field 

(mg/L as 
CaC03

..
540
510
 

530

540
530

 
-

..
__
__
..
--

__
..
__
 
-

._
 
 
 
__

544

541
549
570
574
567
553

 
 
 

390
380

__
..

430
410
-

__
._
 
__
-

..
 
 
_.
-

_.
-
 
__
 

424

431
417
441
442
434
447

Sulfate, 
dissolved 
(mg/L as 

S04)

17
15
14
6.2

14

6.8
9.4
9.6
2.4
5.6

4.8
9.0
5.6
5.6
3.8

3.2
4.2
4.4
7.7
5.6

3.0
5.0
9.0
3.6
6.4

11

14
15
16
13
23
24

 
.2
.7
.6

1.0

.4

.4
1.0
1.8
6.2

<.2
<.2
1.0
4.0
2.2

.6

.4

.4
3.8

.4

4.3
.6
.8
.8

1.8
.4

<1.0
.5

<.2
<.2
<.2
<.2

Chloride, 
dissolved 
(mg/L as 

Cl)

75
59
72
60
62

54
61
58
56
59

62
57
56
54
57

58
60
58
66
57

60
60
63
55
60
58

58
70
84
69
74
70

20
19
17
18
17

22
18
16
18
18

18
19
17
18
20

19
18
20
16
17

14
15
18
18
19
17

17
17
22
17
17
15

Fluoride, 
dissolved 

(mg/L 
asF)

..
0.3

.3
 

.1

.2
 
 
 
--

 
 
~
-
-

 
 
~
 
--

__
--
~
-
 
-

.2

.3

.2

.3

.3

.2

 
 
~

.5

.6

 
~

.8

.5
-

..
 
 
 
-

__
 
 
 
--

__
-
 
..
-
-

.8

.6

.5

.6

.6

.6

Silica, 
dissolved 
(mg/L as

sicy
..

26
23
 

26

40
_.
 
-
-

 
__
..
 
-

 
~
._
 
-

__
 
 
-
 
-

26
27
27
26
29
25

 
 
 

20
24

__
__

18
20
-

__
__
..
_.
--

..
 
..
..
-

..
-
__
__
__
-

22
21
23
23
23
24

Solids, 
sum of 
consti­ 
tuents, 

dissolved 
(mg/L)

..
664
645
 

650

652
._
 
 
-

__
 
 
-
-

__
 
 
 
-

._
 
 
-
 
-

673
681
727
712
709
700

 
 
~

431
439

._
__

455
454

--

__
..
__
 
-

..
 
__
 
--

..
__
_.
__
__
-

469
445
 
..
..
 

Nitrogen, 
nitrite 

dissolved 
(mg/L 
ssN)

 
0.20
 
 
-

_.
_.
 
 
-

__
 
 
 
-

 
~
__
-
-

 
~
~
 
..
-

<0.01
.02

<.01
<.01
<.01
<.01

_
 
 
..
-

__
 
._
-
-

 
._
_.
__
--

_
..
__
__
--

..
__
 
__
 
-

<.01
<.01
<.01
<.01
<.01
<.01

Nitrogen, 
NOz + NOa 
dissolved 

(mg/L 
asN)

..
0.20
 
 
-

_
__
..
 
-

__
__
..
 
-

 
 
__
-
-

 
~
 
 
._
-

<.02
.04

<.02
.02

<.02
<.02

__
..
 
__
-

__
__
__
..
--

__
 
__
__
-

 
 
__
__
-

..
__
 
__
 
--

<.02
<.02
<.02

.02
<.02
<.02

Iron, 
dissolved 

(mg/L 
asFe)

9.2
9.4
8.1
7.4
7.0

7.9
7.6
7.5
6.2
7.9

5.1
7.7
7.0
7.0
7.1

6.9
7.6
7.3
8.0
7.6

7.2
7.6
8.3
7.80
8.0
8.5

8.2
8.3
9.2
9.6

10
7.4

._
11
11
10
11

11
12
12
12
11

12
11
11
12
11

10
11
12
10
8.5

7.2
7.7
9.8
5.7

11
4.1

9.1
11
12
12
12
11

Manga­ 
nese, 

dlesolved 
(mg/L 
asMn)

1.1
.95

1.0
.89
.9

.8

.92

.64

.8

.84

.87
1.2
.78
.8
.76

.83

.89

.77

.77

.92

.64

.78

.7

.67

.68
1.1

1.0
.9

1.2
1.1

.9

.81

 
 

.46

.46

.51

.30

.51

.50

.53

.54

.50

.53

.52

.52

.50

.56

.52

.54

.53

.55

.32

.38

.48

.57

.58

.52

.70

.56

.62

.53

.44

.42

25



Appendix 1 . Summary of analyses of water from wells completed in the Red River alluvial aquifer, Louisiana, 1958-93-Continued

Water level 
below land 

Well aurfaee 
number Date (feet)

R-991 08-10-72
12-08-72
03-15-73
07-08-73
12-06-73

03-23-74
09-30-74
04-04-75
07-15-75
10-03-75

07-12-76
03-29-77
07-20-77
03-16-78
11-20-78

05-15-79
11-30-79
05-01-80
12-17-80
09-30-81

05-24-82
11-03-82
03-23-84
06-03-85
06-24-66

04-05-88
04-05-89
04-10-90
03-25-91
04-29-92
03-25-93

R-992 07-27-72
08-10-72
12-08-72
03-15-73
07-06-73

12-06-73
03-23-74
09-30-74
04-04-75
07-15-75

10-03-75
07-12-76
03-29-77
07-20-77
03-16-78
11-20-78

05-15-79
11-30-79
05-01-60
12-17-80
10-01-81
05-24-82

11-03-82
04-26-83
09-28-83
03-23-84
06-03-85
06-24-88

04-05-88
04-05-89
04-10-90
03-25-91
04-29-92
03-25-93

8.00
_
+.24
4.50
-

_
7.04

.49
1.65
4.93

1.50
.26

7.65
.34

8.76

2.49
+.12
+.31
2.36
8.52

3.17
3.75

.25
3.08
2.05

+.32
.25
.54
.25

1.07
.13

8.51
_
_
+.24
4.49

.02
 
7.07

1.73

4.97
1.62

.25
7.87

.35
8.77

2.50
+.08

.36
2.36
8.56
3.16

3.76
.57

2.63
.20

3.08
2.08

+.35
1.28

.53

.87
1.10
.78

Depth of 
well, total 

(feet)

76
78
78
76
76

76
76
78
76
76

76
76
76
76
76

76
76
76
76
76

76
76
76
76
76

76
76
76
76
76
76

108
108
108
108
108

108
108
108
108
108

108
108
108
108
108
108

108
108
108
108
108
108

108
108
108
108
108
108

108
108
108
108
108
108

Specific 
conduct­ 

ance 
(jiS/cm)

1,540
1,540
1,530

 
1,520

1,530
1,540
1,450
1,510
1,520

1,510
1,560
1,540
1,540
1,530

__
 
 

1,510
1,480

__

1,530
1,430

 
-

1,700
1,590
1,570
1,510
1,540
1,580

 

1,460
1,420
1,450
1,440

1,390
1,440
1,430

 
1,430

1,420
1,370
1,470
1,460
1,440
1,450

1,360
~
 

1,420
1,460
1,270

__
 
 

1,460
..
-

1,500
1,500
1,480
1,490
1,480
1,550

pH field 
(standard 

unite)

7.8
7.8
7.7
7.3
6.9

7.2
6.4
6.8
6.7
6.9

6.8
6.4
6.8
7.0
6.8

6.8
7.1
7.0
7.4
-

7.1
6.7
7.1
7.0
6.9

6.9
6.9
6.8
7.3
8.9
7.0

__

7.7
7.7
7.6
7.2

6.8
 
6.6
6.8
6.8

6.8
6.9
6.7
6.8
7.0
6.7

7.0
7.0
7.0
7.2
-
7.1

7.0
 
7.1
7.1
6.9
8.9

7.0
6.8
6.8
6.9
6.8
6.8

Temper- 
atura of 
water 
<°C)

..
__

-

 

-

__

 

 

 

"

 

 

 

..

"

 

21.0
 
 
-

__
 
-
_.
-

20.0
 
..
 
 
-

__
 
 
..
-

__
 

19.5
20.0
19.5

19.5
 
 
 
 
~

 
21.0
~
--
 
 

19.5
19.5
19.5
10.5
19.5
20.0

20.0
20.0
20.0
20.5
 
-

Color 
(platinum- 

cobalt 
unite)

5
5
5
5
0

__

0
5
5
0

 
 
5
0
-

__
 
..
 
-

5
0

0

5
5
5
5
..

10

_
0
5

10
5

0
5
0
7
0

 
_
 
 
0

__
..
__
..
 
0

0
_
_
..
 
~

5
10
0
5
._
5

Hardness 
total 

(mg/Laa 
CaCOj)

760
760
750
730
760

680
710
740
670
700

710
700
680
710
690

740
750
710
730
710

680
750
500
725
770

770
740
760
737
720
730

660
680
670
670
650

630
670
650
690
660

870
680
660
700
650
650

680
670
640
660
680
550

670
680
650
640
788
730

670
680
680
672
650
680

Hardness, 
noncarbonate 
whole water Calcium, 

total field dissolved 
(mg/L as (mg/L as 
CaCOj) Ca)

170
150
110
97

150

160
150
240
110
160

__

73
 

62
47

_ 

110
._
 
-

260
150

..
150

160
 
__
__
 
-

 
29
16
0
0

0
27
21

20

 
..
0
0
0
0

__

0

 
..
1

33

 
..
 
~

82

 
..
__
-

170
160
160
180
160

170
160
160
160
160

..
 

160
._
~

..
_
_.
 
-

160
160
100
150
160

160
160
170
150
150
150

..
140
150
160
160

160
160
170
170
170

 
_
 
 
..
-

__
 
_.
._
 

120

170
170
160
160
200
160

170
170
160
170
160
170

Magne­ 
sium, 

dleaolved 
(mg/L as 

Mg)

82
88
85
60
88

63
76
82
66
74

__
 

67
__
~

__
 
..
 
-

69
84
60
85
90

90
82
81
88
84
66

__

80
72
65
62

56
66
54
64
56

 
 
 
 
 
-

..
-.
 
 
 

56

60
62
60
SO
70
69

60
61
57
60
60
62

26



Appendix 1 . Summary of analyses of water from wells completed in the Red River alluvial aquifer, Louisiana, 1958-93-Continued

Sodium, 
dissolved 
(mg/L as 

Na)

58
56
58
60
55

57
40
58
61
52

_
_

56
_
-

__
-
_
-
-

58
58
~

60
-

65
65
57
62
64
65

_

75
70
72
72

60
75
67
73
72

..
-
__
_
._
-

__
 
_
 
~

84

75
 
-
-
~
-

75
79
64
63
68
72

Potasalum, 
dissolved 

(mg/L as K)

1.8
1.5
1.8
1.0
1.4

2.2
2.1
1.4
1.5
2.5

_
_
2.5
_
-

._
_
_
-
-

2.1
2.1
._
1.8
-

1.5
1.4
1.6
1.5
1.5
1.2

..
3.1
4.9
2.0
2.5

2.4
3.2
4.1
2.6
2.7

..
-
__
-
_
-

__
 
_
 
 
3.3

3.7
 
-
-
 
-

2.9
2.5
2.5
3.0
2.7
2.4

Alkalinity, 
field 

(mg/L as 
CaCO3

590
620
630
620
610

500
570
500
560
550

__

630
-

650
640

__

640
..
 
-

400
590
527
575
-

614
617
633
617
601
617

__

640
660
660
660

630
660
630

._
630

__
 

710
820
740
680

 
700

-
 
 

550

639
 
 
 

570
-

590
587
598
599
565
612

Sulfate, 
dissolved 
(mg/L as 

S04)

92
74
78
68
56

83
92
93
76
91

94
93
95
99
95

96
90
78
88
80

56
90
87
87
56

86
86
76
48
84
85

__

61
44
53
56

40
43
51
53
55

._
55
53
53
46
50

50
62
42
58
55
28

55
80
86
79
92
81

88
83
82
52
82
80

Chloride, 
dissolved 
(mg/L as 

Cl)

130
140
130
130
130

130
130
130
130
120

130
120
130
140
130

150
140
130
130
130

140
140
150
130
140

180
140
130
130
130
130

86
85
84
86
86

84
86
84
86
84

84
86
78
82
86
80

86
80
80
81
89
94

94
95

120
120
130
130

130
120
130
130
130
130

Fluoride, 
dissolved 

(mg/L 
asF)

0.5
1.0

.5

.5

.5

.6

.5

.5

.5

.7

 
 

.4
 
-

._
 
 
 
 

.5

.3
--

.4
 

.2

.7

.3

.5

.5

.5

__
.4
.5
.4
.3

.1

.4

.4

.4

.2

__
 
~
 
 
-

._
 
 
 
__

.3

.3
 
 
 
..
-

.4

.4

.4

.4

.4

.3

Silica, 
dissolved 
(mg/L as 

SiOj)

23
22
20
22
21

22
20
23
23
23

_.
 

18

--

 _
 
 
 
 

23
19
 

30
 

24
25
25
24
25
23

__

23
26
36
24

20
25
18
23
23

..
 
 
 
 
-

 

_.
__
..

27

22

_.
 
..
-

26
24
24
24
24
24

Solids, 
sum of 
consti­ 
tuents, 

dissolved 
(mg/L)

918
924
922
906
889

837
872
861
866
868

__
 
 
_.
-

_.
 
 
 
-

760
924
 

910
-

998
945
938
885
914
929

__

865
859
861
873

809
864
837

852

..
 
__
 
__
-

__
 
 
__
..

733

874
__
..
..
__
--

917
902
912
875
878
918

Nitrogen, 
nitrite 

dissolved 
(mg/L 
asN)

..

..
 
 
-

 
 

<0.01
 
-

 
 
 
 
-

__
 
~
 
-

 
 
 
 
-

<.01
.01
.01

<.01
<.01
<.01

 
-
 
-
-

__
 
 
<.01
--

__
 
.-
 
_.
-

 
 
..
 
_-
-

__
..
-
-
 
-

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

Nitrogen, 
NOj + NOj 
dissolved 

(mg/L 
asN)

..
 
 
-

..

..
0.57
 
--

__
..
 

-

__
..
__
 
-

..
 
 
 
-

 c.02
<.02
<.02

.02
<.02
<.02

__
 
 
-
-

..
 
__

.90

..
 
 
 
 
-

__
 
..
 
..
--

__
_.
 
 
 
-

<.02
<.02
<.02

.02
<.02
<.02

Iron, 
dissolved 

(mg/L 
as Ft)

5.1
5.6
3.6
5.4
4.1

5.5
5.7
6.8
8
8.1

9.3
11
12
11
11

12
12
11
11
9.6

8.2
13
27
22
37

21
11
14
7.9

11
10

 

10
12
10
12

11
11
12
12
12

11
11
11
12
11
11

11
11
11
11
10
7.6

9.8
10
11
12
12
12

11
8.7

12
12
12
11

Manga­ 
nese, 

dissolved 
(mg/L 
asMn)

2.0
6.3
6.8
5.5
4.3

5.0
4.9
4.8
3.8
5.0

4.4
3.4
4.1
4.3
4.3

4.3
3.6
4.1
4.2
2.8

2.9
3.6
1.9
3.4
2.4

 

3.7
3.8
3.4
3.3
3.2

 

.86
1.2
1.1
1.1

..
1.0
1.2
1.1

.93

1.4
1.1
1.1
1.1
1.1
1.2

1.2
1.0
1.1
1.3
1.5
.29

.81
1.3
.99

1.0
.96
.9

..
1.2
1.1
1.1

.99

.95

27



Appendix 1 . Summary of analyses of water from wells completed in the Red River alluvial aquifer, Louisiana, 1958-93--Continued

Wall 
number Data

R-1014B 03-15-74
03-25-74
05-17-74
08-20-74
09-24-74

10-23-74
11-19-74
12-19-74
01-27-75
02-14-75

03-08-75
04-12-75
05-17-75
08-17-75
10-07-75

02-11-76
04-28-76
07-09-76
10-21-76
04-14-77

10-26-77
03-30-78
09-27-78
03-28-79
10-24-79

03-20-80
09-24-80
04-22-81
09-23-81
04-15-82

09-01-82
04-15-83
09-22-83
03-14-84
10-12-84

03-19-85
10-04-85
04-03-86
08-27-86
04-28-87

07-01-88
04-13-89
03-28-91
04-01-92
03-24-93

R-1095 12-08-75
08-03-76
04-15-77
10-26-77
04-04-78
09-25-78

03-29-79
10-24-79
03-18-80
09-23-80
04-22-81
09-23-81

04-15-82
08-31-82
03-25-83
09-21-83
03-14-84
11-05-84

Watsrlsvsl 
below land 

surface 
(feet)

_
7.25
8.10

18.00
14.27

15.30
10.66
7.17
6.60
6.02

5.52
4.57
3.62
3.55

17.49

15.80
14.40
14.42
21.58

8.83

22.55
16.87
22.72

9.40
20.32

14.10
22.50
23.20
12.70
19.50

20.18
8.75

21.00
12.05
24.58

9.77
23.04
19.48
21.38
14.07

14.74
6.01
6.16
4.36
5.49

10.45
10.73
10.01
14.87
10.50
14.27

8.68
12.87
9.95

13.35
14.68
15.90

13.80
15.26
9.74

13.26
8.84
 

Depth of 
wall, total 

(feet)

55
55
55
55
55

55
55
55
55
55

55
55
55
55
55

55
55
55
55
55

55
55
55
55
55

55
55
55
55
55

55
55
55
55
55

55
55
55
55
55

55
55
55
55
55

127
127
127
127
127
127

127
127
127
127
127
127

127
127
127
127
127
127

Specific 
conduct­ 

ance 
(|iS/cm)

..
801
776
743
752

744
719
746
765
759

750
717
755
762
955

1,050
1,140
1,150
1,130

956

1,110
997

1,030
1,150

 

1,090
 
 
~
-

_
 
 
 
-

 
 
 
 

1,020

970
832
966

1,020
989

943
914
960
988
932

1,170

945
-

912
 
 
-

 
 
 
 
 
 

pH field 
(standard 

unite)

..
6.5
6.4
6.9
6.9

7.1
6.8
6.7
6.9
6.8

6.8
6.6
6.5
6.6
6.7

6.7
6.8
6.9
6.8
6.8

6.8
6.7
 
6.9
6.9

6.7
6.6
6.7
6.7
6.8

6.8
6.9
6.8
6.9
6.7

6.9
6.9
6.9
6.9
7.2

6.8
7.1
6.8
6.8
6.8

6.6
6.9
6.9
7.0
6.8
6.9

7.0
6.9
7.1
7.1
7.0
7.1

7.1
7.0
7.0
7.1
6.8
7.0

Temper­ 
ature of 
water 
<°C)

 
..

21.0
20.5
21.0

20.5
20.5
20.5
20.5
20.0

20.5
20.0
21.0
20.0
20.5

20.5
20.0
 
__

20.0

21.0
20.0
 

20.5
21.0

20.5
 
 
._
-

 
20.0
..

21.0
-

21.0
22.0
21.0
21.5
20.5

21.0
21.0
21.0
21.0
21.0

 
 

20.0
20.5
20.0
 

20.5
20.5
20.5
20.5
20.5
20.5

20.0
20.0
20.0
20.0
20.0
21.0

Color 
(platinum- 

cobalt 
units)

..
 
0
__
5

__
_
 
..
-

__
 
5
 
0

._

0
 
0
0

__
 
 
 
-

 
 
 
-_
-
,_
..
-_
..
-

..
 
 
._
-

0
10
5
 
0

5
 
5
 
..
-

_
_
_
_
 
-

__
 
 
..
 
 

Hardness 
total 

(mg/Las 
CaCOj)

450
460
440
510
410

410
420
420
410
420

410
410
420
410
500

560
600
620
580
510

570
530
600
620
650

580
640
700
620
520

580
620
560
600
520

480
490
520
530
567

550
440
476
480
480

490
500
500
520
520
520

490
480
500
470
490
490

480
480
510
470
520
510

Hardness, 
noncarfoonats 
whole water 

total field 
(mg/Las 
CaCOs)

..
 
0
 

13

__
 
 
._
-

 
 
2
__

87

__

120
 

120
33

94
 
..
 
-

__
 
 
__
-

__
 
..
..
-

_
.-
 
..
-

100
 
 
..
-

0
__
0
0

-

_
_
..
 
 
-

 
 
 
..
 
 

Calcium, 
dissolved 
(mg/L as 

Ca)

..
 

110
__

110

..
 
-
__
-

__

80
82
..

100

_

130
 

120
100

120
 
 
 
-

_.
 
 
 
~

_
130
120
130
100

100
100
110
100
120

120
89

100
100
100

120
..

140
190
 
 

__
 
 
 
 
-

..
 

140
130
150
140

Magne­ 
sium, 

dissolved 
(mg/Las 

Mg)

..
 

39
 

32

__

 

 

..

"

__

51
52
 

60

_

67
 

67
63

__
 
--
 
 

_.
~
 
 
-

 
71
64
68
65

56
59
60
68
65

60
52
55
58
55

46
~

36
12
 
 

 
 
 
 
--
 

..
 

40
35
35
40

28



Appendix 1 . Summary of analyses of water from wells completed in the Red River alluvial aquifer, Louisiana, 1958-93-Continued

Sodium, 
dissolved 
(mg/L as 

Na)

__

12
__
3.0

__
..
 
 
-

 
 

10
_,
9.0

_
20
 

20
13

_
 
 
_.
-

_
 
 
 
-

 
..
._
__
-

..
__
__
._
--

25
17
22
28
30

25
..

24
23
 
-

._
 
_
 
__
--

__
_.
__
__
_.
 

Alkalinity, 
Potassium, field 
dissolved (mg/L as 

(mg/L as K) CaCO3

_
0.5
_

.2 390

_

_

_

_ _

~ -

_

_

.4 420
_

.5 410

 
.6 480

_
.6 460

4.5 480

480
_
_
_
-

_
_
_
_
-

_
_
_
_
-

_
..
_
_

456

1.0 446
1 .4 439

<1.0 444
.80 450
.46 437

2.7 540
_
2.7 550
3.6 590
_
-

_
_
_
_
_
-

_
_
_
_
__
_

Sulfato, 
dissolved 
(mg/L as 

304)

21
18
16
17

17
18
17
18
18

18
18
18
18
28

38
48
54
42
32

46
34
40
41
26

49
51
54
49
43

37
43
46
42
44

38
39
23
42
47

48
22
 

44
38

<1 0
<1 .0
<1 0
vs
< 2
5.4

C 2
4.B
< 2
7.2

.8

.4

.2

.2

.4
1.6

.8

.6

Chloride, 
dissolved 
(mg/L as 

Cl)

18
7.8
4.4
5.4
5.2

5.4
4.7
4.9
4.3
6.0

6.6
4.2
5.4
6.1

39

52
52
64
49
26

43
31
42
54
56

42
59
69
50
32

40
46
39
34
28

23
23
12
25
27

22
8.9

22
28
20

8.2
7.4
6.0

10
11
9.5

9.0
7.6
7.4
7.2
7.4
7.1

9.4
9.1
9.4
9.7
8.1
8.4

Fluoride, 
dissolved 

(mg/L 
asF)

 
0.5
 

.1

_
 
 
 
-

_.
 

.8
 

.5

_
.7

 
.1
.4

__
 
 
 
-

__
 
 
 
-

 
 
 
 
-

 
 
~
_
-

.6

.4

.4

.5

.4

1.0
 

.2

.3
..
-

 
~
..
 
__
-

__
__
 
..
_.
 

Silica, 
dissolved 
(mg/L ee 

SiOj)

..
20
 

20

_

-.

 

 

"

_

 

21
..

21

_
21
 

24
19

 
--
 
~
-

 
-
 
 
-

_.
 
 
..
-

 
-
..
 
-

21
21
18
22
20

16
__

34
30
..
-

__
._
..
 
__
-

__
 
__
_.
 
 

Solids, 
sum of 
consti­ 
tuents, 

dissolved 
(mg/L)

 

461
__

423

__
..
 
 
--

_
..

441
..

507

_
625
 

601
546

_

 

 

 

~

__

 

 

-

~

__

 

_.

._

-

_.

 

__

 

"

576
485

..
612
580

540
._

569
645

..
-

__
_.
..
_.
_--
 __.__.__ 

Nitrogen, 
nitrite 

dissolved 
(mg/L 
asN)

 
_
_.
-

 
~
 
 
-

..
 

<0.01
_.
-

 
~
 
..
-

._

..
 
 
~

_
 
 
..
-

_
..
..
..
-

 
-
._
 
-

.13

.08

.15

.16

.10

 

 

 

 

 

"

 

 

-

.-

_.

"

_

__
 
__
__
-

Nitrogen,

dissolved 
(mg/L 
asN)

..

..

..
-

__
~
 
..
-

._
 
0.16
..
-

 
__
 
__
-

__
 
 
 
-

 
 
 
_
-

_
 
__
_.
-

..

..
__
..
-

2.2
2.2

10
14
12

 
..
..
~
 
-

 
«
-
~
 
-

__
 
_.
..
_.
-

Iron, 
dissolved 

(mg/L 
asFe)

0.10

.07

.05

.05

.05

.07

.06

.06

.06
< 01

.05

.07

.04

.13

.06

.03

.28

.03

.23

.03
 

.32

.06

.23

.59

.15

.07

.07

.05

.04

.03

.06

.13

.10

.06

.11

.07

.05

.07

.07

.28

.15

.06

15
14
15
17
17
17

17
16
16
16
16
16

16
21
16
17
16
15

Manga­ 
nese, 

dissolved 
(mg/L 
asMn)

_.
0.70
._

.69

.72

.73

.70

.66

.67

.70

.65

.64

.66

.98

.95
1.1
1.1
1.0

.64

1.1
1.1
1.2

.98
1.2

1.0
1.2
1.4
1.4

.98

.97
1.4
.90

1.0
1.1

1.0
1.1

.90

.86
1.1

1.30
.66
.91
.94
.84

.82

.79

.74

.91

.86

.97

.64

.60
1.0

.76

.90

.85

.79

.82

.78

.71

.72

.88

29



Appendix 1 . Summary of analyses of water from wells completed in the Red River alluvial aquifer, Louisiana, 1958-93-Continued

Wall 
number Data

R-1095 03-25-85 
10-04-85 
03-31-86
08-26-86

04-28-67
07-01-88
04-20-90
04-01-92
03-24-93

R-1096 12-08-75
02-13-76
08-06-76
04-12-77
10-03-77

03-22-78
09-26-78
03-21-79
10-19-79
03-18-80

09-22-80
04-21-61
09-10-81
04-14-82
09-02-62
03-31-83

09-21-83
03-15-84
10-16-84
03-25-85
10-07-85
04-03-86

09-03-86
09-20-88
04-06-89
04-03-91
06-12-92
03-22-93

R-1103 04-16-76
08-06-76
04-12-77
10-03-77
04-04-78
09-26-78

03-21-79
10-19-79
03-18-80
09-22-80
04-21-81
09-10-81

04-14-82
03-31-83
09-21-83
03-15-84
10-16-84
03-25-85

10-03-85
04-03-86
09-03-66
08-13-90
03-31-92
03-22-93

Water level 
below land 

surface
(fMt)

8.71 
13.09 
10.20
13.37

9.16
14.16
6.51
7.57
6.84

7.06
6.49
6.88
5.75

10.46

6.94
10.79
4.24
8.54
5.04

10.97
11.39
12.52
11.70
11.82
4.32

9.21
4.79

10.03
4.58
9.75
7.35

10.00
9.94
4.29
5.64
6.96
5.80

6.04
7.11
5.52

12.20
7.29

12.16

3.99
8.61
5.02

12.62
11.33
13.02

10.97
4.17

10.50
4.67

11.10
5.20

11.05
7.99

11.40
3.09
2.96
2.69

Depth of 
well, total 

(faat)

127 
127 
127
127

127
127
127
127
127

104
104
104
104
104

104
104
104
104
104

104
104
104
104
104
104

104
104
104
104
104
104

104
104
104
104
104
104

88
88
88
88
88
88

66
88
66
88
88
88

88
88
66
88
88
66

88
88
66
88
88
66

Specific 
conduct­ 

ance
(|iS/em)

-

-

973
950
987
997
991

1,150
1,150
1,160
1.180
1,180

1,180
1,140
1,160

~
-

__
 
~
 
 
-

 
 
..
 
 
-

__
1,160
1,230
1,150
1,150
1,190

1,410
1,430
1,420
1,410
1,180
1,370

1,250
 

1,360
 
 
-

 
-
 
 
 
-

__
 
-

1,400
1,390
1,380

pH field 
(standard 

units)

6.9 
6.7 
6.9
6.9

7.1
6.9
7.2
6.9
6.9

6.6
7.1
7.1
6.8
6.6

6.5
6.9
7.1
7.6
7.1

7.0
7.1
7.3
7.1
7.0
6.8

7.0
7.1
6.8
7.2
6.7
7.1

6.9
6.9
6.9
6.9
6.8
6.8

6.9
7.1
6.9
6.9
6.7
6.9

6.9
7.0
6.9
6.9
7.0
7.0

6.9
6.7
6.9
6.7
6.7
7.0

7.5
7.0
7.0
6.7
7.0
6.9

Temper- Color 
aturaof (platinum- 
water cobalt 
(°C) unite)

21.0 
20.5 
20.5
21.0

20.0
20.5
20.5
21.0
21.0

_

20.0
 
..
-

__
 
..
..

20.5

20.5
20.5
20.5
20.5
 
-

__
..
 
 
 
-

 
21.0
20.0
20.5
 

21.0

20.0
..

20.0
20.0
20.0
-

20.0
21.0
20.5
..
 
-

__
 
 
-
 
-

21.0
20.5
 

22.0
20.5
20.5

-

-

._
5
0
 
-

0
 
 
0
0

__
 
 
 
~

_
 
 
..
 
"

 
 
 
 
 
-

 

5
5
0
_.

10

5
 
..
0
__
-

 
 
__
__
 
-

_
 
 
 
 
-

__
 
 
5
~
0

Hardness 
total 

(mg/Laa 
CaCOj)

490 
510 
440
530

514
540
510
470
470

480
510
510
500
570

490
580
530
490
540

540
530
540
530
530
560

520
570
490
480
540
590

520
570
470
539
530
500

620
620
610
580
590
610

600
600
630
600
590
590

580
610
580
620
540
550

600
684
590
600
600
560

Hardneea, 
noncarbonate 
whole water Calcium, 

total field dissolved 
(mg/L as (mg/L as 
CaCOj) Ca)

-

-

 
0
__
 
-

0
 
 
0
0

_,
 
..
 
"

_
 
..
 
 
"

_
 
..
 
 
--

__

0
 
_.
__
-

18
 
0

120
 
-

__
 
 
~
 
-

__
 
_.
 
..
-

__
..
 
 
._
-

140 
140 
120
140

140
150
140
130
130

110
__
 

110
120

 
 
_.
__
-

_
..
~
_
 

120

110
120
98

100
110
110

100
130
95

130
120
110

130
 
...

140
._
-

__
 
 
 
 
-

 
130
130
140
110
120

130
150
120
140
140
130

Magne­ 
sium,

gtt^er. ,-vl-  » -1nmpoiwci

(mg/L as 
Mg)

35 
40 
35
43

40
40
40
36
36

51
 
 

55
66

..
 
__
__
-

..
 
 
 
..

64

59
65
60
57
64
76

66
60
56
52
57
54

72
~
__

56
__
-

 
 
..
 
 
-

__
70
61
65
65
60

66
75
70
60
60
58

30



Appendix 1 . Summary of analyses of water from wells completed in the Red River alluvial aquifer, Louisiana, 1958-93-Continued

Sodium, 
dissolved 
(mg/L as 

Na)

_
-
-
__

23
22
22
23

78
__
-

73
67

~

-
__
_

 
 
-
 
-

__
 
_
_
-
-

 
80
72
61
63
66

89

__
90

__
-

..
__
__
~
-
-

..
__
__
__
-
-

_
-
 

87
90
91

Potassium, 
dissolved 

(mg/L as K)

..
-
-
_

2.5
2.3
2.4
2.2

2.4
 
-
2.6
3.0

_

-

..

_

__

 

-

__

~

__

 

_

_

-

-

__

2.2
2.1
2.5
2.6
2.0

2.6
 
_
3.2
 
-

__
-
-
 
-
-

__
 
 
_.
-
-

._
-
 
2.4
2.5
2.1

Alkalinity, 
field 

(mg/L as 
CaC03

..
 
 
 

569

570
655
572
564
580

 
 

600
590
-

__
 
 
-
-

__
 
 
 
-

__
 
-
 
 
-

 
616
603
602
564
604

600
__

640
650
 
-

__
 
-
 
 
-

__
 
 
__
-
-

__
-
__

703
634
621

Sulfate, 
dissolved 
(mg/L ss 

804)

0.2
1.2

.6

.4

.6

14
<.2
<.2
< 2

52

44
52
50
28
52

59
56
19
48
54

54
54
45
47
51

55
51
45
44
46
39

40
46
46
32
52
54

66
65
63
25
45
54

61
50
53
50
56
55

46
52
57
55
50
48

54
51
48
69
52
48

Chloride, 
dissolved 
(mg/L as 

Cl)

7.8
9.0
8.7
7.3
5.8

6.4
8.1
7.6
7.6

28

29
26
26
26
21

28
28
25
28
28

27
27
27
26
28

29
27
26
25
27
25

24
24
25
20
22
22

93
90
90
82
88
85

73
80
81
80
82
80

82
82
89
81
86
85

84
77
82
85
78
74

Fluoride, 
dissolved 

(mg/L 
asF)

..
 
 
 
--

0.4
.2
.2
.2

1.0

 
 

.3

.3
-

_,
-
 
-
-

_,
 
 
 
--

 
_.
 
 
 
-

__
.5
.4
.3
.4
.3

.5
 
__

.4
_.
-

..
 _
__
-_
 
-

..
__
__
__
 
--

..
 
 

.4

.5

.4

Silica, 
dissolved 
(mg/L as 

SIOj)

..
 
-
 
-

26
28
30
28
32

 
 

59
31
-

__
 
 
 
-

__
 
 
 
-

_.
..
-
 
 
-

__
32
32
30
30
33

25
__
..

28
..
--

..
 
 
__
 
-

..
__
__

 
--

_.
-
 

29
24
28

Solids, 
sum of Nitrogen, 
constl- nitrite 
tuents, dissolved 

dlssolvsd (mg/L 
(mg/L) ss N)

..
 
 
._
-

618 <0.01
 i.01
<.01
< 01

712

.-
_

746
708
-

 
.-
..
 
-

__
__
 
__
-

 
__
.-
 
 
-

 
754 <.01
701 <.01
697 <.01
703 <-01
712 <.01

844
__
..

822
..
--

__
..
 
__
..
-

._
__
..
~
..
-

__
..
__

902 <.01
835 <.01
810 <.01

Nitrogen,

dissolved 
(mg/L 
ssN)

 
 
 
_.
-

<0.02
<.02
<.02
<.02

_.
 
..
 
-

..
 
._
 
-

__
..
 
__
-

__
..
..
 
 
-

_
<.02
<.02

.02
<.02
<.02

__
_.
..
 
__
-

__

 
..
 
-

__
 
 
..
 
-

._
 
 
<.02
<.02
<.02

Iron, 
dissolved 

(mg/L 
as Fa)

17
16
17
16
16

13
17
18
16
9.3

9.1
8.8
9.3
9.8
8.7

7.2
9.7
2.5
9.5
9.8

8
9.2
9.5
8.7
9.3

10
8.4
8.6
8.7
9.2
7.3

9
8.3
9.6
7.2
4.7
7.7

6.5
6.1
6.7
6.9
6.4
6.2

6.7
6.3
6.6
6.4
6.7
6.7

5.8
5.9
6.2
8
5.8
5.5

6.8
6.6
8.8
6.4
6.9
5.7

Msngs- 
nsse, 

dissolved 
(mg/L 
asMn)

0.78
.64
.82
.76
.96

1.1
.70
.73
.65

1.1

1.1
.91

1.2
1.2
1.2

1.3
.98
.58

1.3
1.2

1.2
1.1
1.1
1.5
1.4

1.1
1.0
1.2
1.0
1.7
1.5

1.2
1.4
1.5
1.1

.96

.87

1.0
.96

1.0
1.0

.99
1.3

.98
1.1
1.5
1.1
1.2
1.1

1.1
1.6

.97
1.1
1.1

.96

.98
1.1

.88
1.1

.97

.84

31



Appendix 1 . Summary of analyses of water from wells completed in the Red River alluvial aquifer, Louisiana, 1958-93-Continued

Well 
number

R-1135

R-1141

R-1144

R-1146

R-1156

R-1163

R-1315

Dete

07-14-78
03-31-80
04-01-88
04-06-89

04-19-90
03-27-91
03-30-92
03-25-93

08-30-76
04-04-80
04-04-88
04-17-89

06-13-90
03-27-91
08-12-92
03-22-93

09-01-78
04-01-80
04-21-88
04-17-89

04-11-90
03-25-91
03-30-92
03-22-93

08-30-78
03-24-80
04-26-89

04-18-90
03-27-91
08-12-92
03-23-93

04-25-78
12-26-79
11-07-86
04-20-87

06-27-88
04-18-90
05-01-92
03-23-93

05-21-60
04-04-88
04-05-89

04-18-90
04-03-91
05-01-92
03-23-93

04-01-88
04-26-89
04-11-90
03-28-91
04-01-92
03-25-93

Watarlevel 
below land 

surface 
(feet)

20.15
9.90
7.75
3.45

1.42
7.04
5.14
5.24

16.88
6.63
5.50
6.63

4.39
7.27
8.56
4.60

12.97
5.60
7.30
8.00

6.92
7.41
7.25
7.24

9.36
3.40
4.66

2.32
4.14
5.78
3.04

15.48
15.49
15.88
11.39

15.19
4.48

12.31
6.52

13.72
13.67
14.05

11.01
12.56
11.52
11.18

+1.38
.56

+.65
+.39

.77
1.36

Depth of 
well, total 

(feet)

85
85
85
85

85
85
85
85

87
87
87
87

87
87
87
87

95
95
95
95

95
95
95
95

64
64
64

64
64
64
64

105
105
105
105

105
105
105
105

93
93
93

93
93
93
93

75
75
75
75
75
75

Specific 
conduct­ 

ance
(US/cm)

936
1,010
1,020
1,070

1,010
1,030
1,040
1,040

1,290
 

1,160
1,100

1,070
1,060
1,070
1,030

941
 

808
809

813
815
781
632

1,290
1,070

-

1,060
1,100
1,120
1,110

1,400
1,460

~
1,490

1,460
1,490
1,500
1,510

 

993
1,010

946
951
940
955

1,020
1,030
1,000
1,020
1,040
1,040

pH field 
(standard 

unite)

6.6
6.8
6.7
6.7

6.8
6.6
6.6
-

6.7
6.9
7.0
7.0

7.0
6.9
6.8
6.8

6.8
6.9
7.0
7.1

7.1
7.0
7.0
6.9

6.9
7.0
6.9

7.0
6.8
6.7
6.9

6.6
6.8
7.1
6.8

6.5
7.1
6.7
6.6

7.0
6.5
6.4

6.6
6.3
6.4
6.4

7.2
7.1
7.2
7.2
7.1
 

Temper­ 
ature of 
water 
<°Q

 
21.0
21.5

21.0
22.0
21.5
22.5

20.5
20.0
20.0
-

22.0
20.0
20.0
20.5

20.5
20.5
21.0
21.5

21.0
22.0
21.0
21.5

20.5
 

20.0

19.5
20.0
20.5
20.0

20.5
21.0
20.0
20.5

21.0
21.0
21.5
21.0

 
 
-

..
 
--
-

19.5
20.0
20.0
20.0
20.0
20.0

Color 
(platinum- 

cobalt 
units)

..
 
5
0

5
5
 
5

__

 

 _

5

__
5
 
0

_
..

10
10

0
5
 
5

__
..
5

0
5
5
0

_
 
 
-

5
5
 

10

..
5
-

0
5
..
0

__

5
0
5
 
-

Hardness 
total 

(mg/Lae 
CaCOs)

440
430
410
390

440
403
390
410

540
520
600
510

520
510
500
480

430
410

420

420
398
390
400

570
560
600

580
588
600
550

410
430
460
444

450
470
440
410

200
180
170

160
160
160
160

510
500
460
472
440
440

Hardness, 
noncai uonata 
whole water 

total fiald 
(mg/Las 
CaCOs)

_
 
0
-

__
..
_,
-

 
 
0
-

 
..
..
-

__

170
-

_
_
._
-

_
_
-

_
.-
..
-

_
 
 
-

_
_
__
-

_
0
-

 
 
._
-

0
__
.-
_
 
-

Calcium, 
dissolved 
(mg/Las 

Ca)

_
~

100
96

110
97

100
100

__
 

140
120

120
120
110
110

__

120
120

120
110
110
110

_
 

130

120
120
120
110

_
._

120
120

130
130
120
110

__

51
48

46
46
47
46

120
120
110
110
100
100

Magne- 
elum, 

dissolved 
(mg/Las 

Mg)

_
 

40
37

40
39
34
40

..
 

60
52

53
51
54
49

_
._
..

29

29
30
29
30

_
 

66

69
70
72
67

 
 

40
35

30
35
34
33

__

12
12

12
11
11
10

50
48
48
46
46
45

32



Appendix 1 . Summary of analyses of water from wells completed in the Red River alluvial aquifer, Louisiana, 1958-93-Continued

Sodium, 
dissolved 
(mg/L es 

Na)

._
80
75

68
68
70
66

 

55
48

45
46
45
46

..
__

12
11

14
14
21
19

 
28

32
31
30
31

..

-

170
170
160
160

 

130
130

120
120
120
120

55
47
47
46
48
46

Potassium, 
dissolved 

(mg/L as K)

_
4.4
4.4

4.6
4.9
4.6
4.1

_
_
1.7
1.7

1.7
1.5
1.9
1.4

_
_
1.8
1.8

1.8
1.6
2.0
1.3

_
_

.6

1.0
<1.0

1.0
.7

 
 
-

5.9
5.5
4.8
4.7

_

4.7
4.8

4.8
4.8
4.8
4.5

1.8
1.6
2.1
1.5
1.9
1.5

Alkalinity, 
field 

(mg/L as 
CaC03

-
482
480

495
487
484
469

__
 

538
511

532
556
507
505

 
.-

460
452

466
457
456
458

..
 

560

592
575
591
558

 

-

633
631
659
638
631

__

360
337

362
359
345
337

575
564
577
575
573
536

Sulfate, 
dissolved 
(mg/L as 

S04)

44
44
40
39

37
20
42
40

74
65
85
76

56
47
63
62

<0.2
<.2
_
<.1

<.1
<.2
<.2
<2

42
47
45

32
31
49
52

5.2
<.2

.6

.8
14

.2
<.2
<2

13
6.8

.2

<.2
<.2
<.2
<.2

7.4
1.0
1.6

.4

.2

.3

Chloride, 
dissolved 
(mg/L as 

Cl)

46
43
40
41

50
40
40
34

24
24
34
27

25
22
19
17

15
9.6
5.7
5.5

12
13
13
10

16
15
20

27
20
18
22

140
130
140

140
130
150
130
140

120
110
110

120
100
100
100

20
21
30
20
20
19

Fluoride, 
dissolved 

(mg/L 
asF)

 
-
0.2

.4

.2

.3

.3

.3

 

.2

.3

.2

.3

.3

.3

._
 

.2

.3

.4

.3

.3

.3

_.
 

.4

.4

.5

.5

.4

 
 
--

 
.4
.4
.5
.4

 
.1
.1

<.2
.2
.1
.1

.4

.4

.5

.6

.6

.6

Silica, 
dissolved 
(mg/L as 

SiOj)

_
-

21
39

38
38
37
37

 
 

20
24

26
24
26
26

 
-

21
20

20
20
21
22

_
-

25

25
24
24
24

_

..

-

__

36
36
39
39

 

16
40

42
40
44
45

22
17
17
17
18
17

Solids, 
sum of 
consti­ 
tuents, 

dissolved 
(mg/L)

621
627

652
607
626
610

 
 

725
661

651
651
628
619

>.
240

 
 
 
-

__
-

655

664
-

672
644

 
_.
-

__
909
938

-
--

_.
569
572

..
_.
..
--

631
625
612
601
592
564

Nitrogen, 
nitrite 

dissolved 
(mg/L 
asN)

 
 

<0.01
<.01

<.01
<.01
<.01
<.01

_.
 
<.01
<.01

<.01
<.01
<.01
<.01

__
 
<.01
<.01

<.01
<.01
<.01
<.01

__
-
<.01

<.01
<.01
<.01
<.01

 
._
-
 

<.01
<.01
<.01
<.01

__

<.01
<.01

.01

.01
<.01

.01

<.01
<.01
<.01
<.01
<.01
<.01

Nitrogen, 
NOs + NOa 
dissolved 

(mg/L 
asN)

..

0.02
.02

<.02
.02

<.02
<.02

 
 
<.02
<.02

<.02
.02

<.02
<.02

__
 
<.02
<.02

<.02
.02

<.02
<.02

__
 
<.02

<.02
.02

<.02
<.02

_

 

<.02
<.02
<.02
<.02

__

<.02
.03

<.02
.02

<.02
<.02

<.02
<.02
<.02

.02
<.02
<.02

Iron, 
dissolved 

(mg/L 
asFe)

3.3
6.3
6.7
7.1

6.9
7.5
7.8
6.6

5.3
5.8
6.2
5.6

5.1
5.4
4.8
4.6

15
17
15
16

16
16
15
12

.76
1.0
1.6

1.7
1.7
1.5
1.5

12
12
13

13
12
13
13
12

26
23
23

24
24
26
21

10
10
11
12
13
11

Manga­ 
nese, 

dissolved 
(mg/L 
asMn)

0.67
.54

 
.40

.47

.43

.42

.40

.42

.42
 

.34

..
.33
.31
.26

.22

.32
 

.44

.50

.41

.28

.24

1.4
1.3

.92

1.4
1.2
1.2
1.2

3.1
2.4
2.6

3.2
2.8
2.3
2.3
2.2

2.4
 
1.9

1.7
2.0
1.6
1.5

__

.59

.56

.48

.42

.38

33



Appendix 2. Analyses of water from wells complelBd in local water yielding strata in the Red River alluvial confining unit in Rapides
Parish
[|tS/cm, microsiemens per centimeter at 25° Celsius; °C, degrees Celsius; mg/L, milligrams per liter; CaCOg, calcium carbonate; +, water level
above land surface; <, actual value is known to be less than value shown; --, no data]

Well 
number

R-963P

R-965P

R-968P

R-991P

R-1135P

R-1141P

R-1144P

R-1146P

R-1163P

R-1315P

Water level 
below land Depth of 

surface well, total 
Date (feet) (feet)

04-13-69
04-16-90
03-26-91
04-01-92
03-24-93

04-13-89
04-20-90
03-26-91
04-01-92
03-24-93

04-05-89
04-18-90
04-03-91
05-01-92
03-23-93

04-05-88
04-05-69
04-10-90
03-25-91
04-29-92
03-25-93

04-01-88
04-06-89
04-19-90
03-27-91
03-30-92
03-25-93

04-04-86
04-17-89
04-20-90
03-27-91
06-12-92
03-22-93

04-21-88
04-17-69
04-11-90
03-25-91
03-30-92
03-22-93

06-13-88
04-26-89
04-18-90
03-27-91
06-12-92
03-23-93

04-04-88
04-05-69
04-18-90
04-03-91
05-01-92
03-23-93

04-01-88
04-28-69
04-11-90
03-28-91
04-01-92
03-25-93

4.30
3.02
5.55
3.30
2.42

4.10
3.55
3.30
3.40
2.71

3.30
2.25
4.05
3.92

.98

.39

.85
1.26
.72

1.74
.93

6.08
3.70
1.76
7.43
5.60
5.37

1.00
3.30
2.60
3.65
4.61
1.35

7.05
6.01
6.70
7.26
7.00
7.01

7.20
3.40
1.20
1.30
3.83

.50

+.10
1.10

.95

.90
2.12

.32

.10
1.80

.87

.95

.25

.02

16
16
16
16
16

16
16
16
16
16

19
19
19
19
19

20
20
20
20
20
20

33
33
33
33
33
33

14
14
14
14
14
14

24
24
24
24
24
24

13
13
13
13
13
13

11
11
11
11
11
11

24
24
24
24
24
24

Specific 
conduct­ 

ance 
((iS/em)

821
811
869
875
847

567
561
733
619
794

870
832
846
610
808

1,600
1,910
1,860
1,990
1,710
1,690

872
895
841
832
635
814

916
696
838
853
889
860

693
695
711
762
738
713

1,190
1,370
1,060
1,320
1,350
1,340

862
822
831
845
835
865

1,120
1,180
1,170
1,220
1,290
1,200

pH fl*M 
(standard 

unite)

7.4
7.4
7.4
7.0
7.7

7.3
7.4
7.6
7.1
7.1

7.2
7.4
7.1
7.3
7.1

7.0
6.8
6.7
6.8
6.9
6.6

7.2
7.0
7.1
6.9
7.0
6.6

7.2
7.1
7.3
7.0
7.1
7.0

7.2
7.1
7.3
7.0
7.1
7.0

6.9
7.0
72
6.9
7.0
7.2

6.9
7.0
7.0
6.8
6.6
6.7

7.1
7.1
7.1
7.0
7.0
-

Temper- Color 
atureof (platinum- 
water cobalt 
(«C) units)

_ 
~
~
__
-

_
 
_
..
-

 
 
~
 
-

20.0
19.0
 

21.0
 

19.5

19.0
_
_.

22.0
22.0
 

 
20.0
19.5
_-
..

21.0

_
_
 
 
_
-

 
19.0
 

22.0
..
-

16.0
16.0
19.0
19.0
20.0
19.0

20.0
20.0
20.0
20.5
20.0
 

0
0
5
_.
0

0
5
5

0

0
0
5

0

5
5
0
5
 
0

5
5
0
5
 
0

5
5
0

10
_
0

5
 
0
5
 
0

0
5
0
0
..
-

5
 
0
5
 
0

0
..
5
5
 
0

I 
Hardness 

total 
(mg/L as 
CaCOj)

430
470
490
480
470

270
270
320
280
410

450
480
490
460
440

780
910
920
970
610
780

430
410
420
400
390
390

460
400
390
400
440
430

340
320
350
350
 

340

670
700
BOO
740
700
700

480
410
460
490
470
450

530
550
550
530
540
580

Hardness, 
fioncsroonstc 
whole water

total field 
(mg/Las 
CaCOs)

_
 
_.
_
-

__
..
 
..
-

__
..
_.
 
-

19
_
 
_-
..
-

0
._
 
 
..
-

0
..
 
__
_.
-

0

__
__
__
-

 
 
..
_.
 
-

3
-_
 
__
 
-

0
..
..
 
 
-

> 
Calcium, 
dissolved 
(mg/Las 

Ca)

91
96

110
100
100

59
59
65
62
90

91
100
90
96
91

180
210
230
240
200
190

80
73
75
73
71
73

76
84
69
66
76
76

80
71
76
80

77

160
150
140
180
160
160

110
97

110
120
110
100

90
90
91
92
67
92

Magne­ 
sium, 

dissolved 
(mg/Las 

Mg)

50
56
52
55
53

29
29
38
31
46

54
57
55
53
51

80
93
84
91
76
75

55
56
56
52
52
51

65
59
54
56
80
58

35
34
37
37
34
35

65
80
61
71
72
74

50
40
50
47
46
48

75
78
79
72
79
81

34



Appendix 2. Analyses of water from wells completed in local water yielding strata in the Red River alluvial cortfining unit in Rapides 
Parish-Continued

Sodium,
dlttOlVMl
(mg/LM 

Na)

10
11
14
15
14

16
15
16
14
15

14
13
11
11
11

100
96
90
91
88
89

32
31
32
26
28
30

39
40
39
35
35
36

21
22
26
32
26
25

40
39
33
36
39
40

13
13
13
13
14
13

70
66
67
64
75
-

PMMtlum, 

(mg/LMK)

0.80
1.0

<1 0
£0
.63

.80
1.1

<1 0
13

.81

.70
1.0

<1 0
.80
.51

.70

.90
1.0
1.5
1.0
.65

.80

.60
1.0

<1 0'.60

.49

.50

.60
1.0

<1 0
.90
.49

1.3
1.1
1.2
1.0
1.2

.90

.90

.80
1.0

<1.0
i!i
.75

1.1
1.6
1.3
.90

1.0
.93

.80

.70
1.0

<1 0
1.0

.65

Alkalinity, 
flild 

(mg/LM 
CaCOs

456
469
477
481
480

206
212
229
198
201

483
519
489
475
480

767
622
862
871
811
823

435
444
448
429
424
407

479
462
474
453
468
457

367
370
415
440
441
402

682
741
660
723
711
740

478
443
480
466
477
470

567
588
588
596
596
579

SuiM*, 
dtesolvad 
(mg/LM 

904)

19
28
15
22
22

91
95

100
120
180

16
14
8.0

13
13

120
140
150
110
110
100

44
42
44
17
40
37

56
44
48
37
46
44

_

.80

.60
<.20
1.2
1.0

40
40
60
45
67
52

16
3.2

16
16
18
14

37
36
40
37
61
64

Chtortd*,
.jt   ~. n ift^ft
QWmOnwQ
(mg/LM 

Cl)

1.5
5.8
3.1
2.4
2.3

7.3
9.7

12
10
18

3.1
4.0
5.0
3.6
3.6

62
120
120
140
74
64

12
14
14
11
11
12

6.1
5.5
5.1
3.7
3.7
4.2

13
10
12
4.0
2.6
3.4

10
13
12
13
12
12

6.6
11
14
14
11
8.9

32
36
54
46
52
52

Fluorid*,
M»mn a-* -*amoiwa 

(mg/L 
asF)

0.5
.6
.6
.7
.5

.4

.4

.4

.5

.4

.5

.4

.6

.6

.6

.2

.3

.3

.3

.3

.3

.5

.6

.5

.6

.7

.6

.4

.6

.5

.6

.6

.6

.2

.4

.4

.4

.4

.3

.2

.4

.4

.4

.5

.5

.2

.4

.2

.4

.4

.4

.7

.7

.6

.9

.9

.8

SHtea, 
dlMohwd 
(mg/LM 

SKfe)

19
19
16
20
16

25
25
24
28
25

24
24
23
23
22

24
27
27
26
26
25

_
21
22
21
20
21

39
20
20
19
20
20

_
33
34
32
30
32

19
20
19
17
22
22

17
16
16
16
17
17

39
22
22
21
23
21

of NitragMt, 
con«tl- nttritt I 
tuwtfs, dlMohMd

QMMOlVVQ (IH0/L

(mg/L) MN)

466 <0.01
500 <.01
  < 01

508 <.01
497 <.01

354 <.01
362 <.01
  < 01

387 <.01
497 <.01

495 <.01
527 <.01
  <.01

488 <.01
482 <.01

1 ,030 <.01
1,180 <.01
1,220 <.01
1,230 <.01
1,070 <.01
1,040 <.01

496 <.01
506 <.01
515 <.01
  <.01

479 <.01
470 <.01

572 <.01
511 <.01
521 <.01

523 <.01
514 <.01

380 <.01
396 <.01
441 <.01

- <.01
< 01

417 <!01

751 <.01
796 <.01
727 <.01
  < 01

807
612 <.01

501 <.01
450 <.01
510 <.01
509 <.01
507 <.01
486 <.01

698 <.01
684 <.01
709 <.01

- <.01
738 <.01

<.01

.Ji^.. _ a- _ -aOIMOIVM
(mg/L
MM)

<0.02
<.02

.02
<.02
<.02

<.02
«.02

.02
<.02
<.02

<.02
<.02

.02
<.02
<.02

.02
<.02

.17

.05
<.02
<.02

.09
<.02
<.02

.02
<.02
<.02

.05
<.02
<.02

.03
<.02
<.02

.03
<.02

.26

.02

.02
<.02

<.02
<.02
<.02

.02

<.02

<.02
.02

<.02
<.02
<.02
<.02

.11
<.02
<.02

.02
<.02
<.02

Iran, 

asF*)

0.10
.24
.57

.04

.56

.29

.08

.36

.33
.12
.27
.77
.42

2.1

__
2.7
2.1
1.4

_

.16

.05

.16

.09

.06
 

.05

.04

.47

.19

.06

1.9
.89

1.7
2.9
6.6
1.2

4.1
5.4
3.1
2.1
4.4
4.5

.62

.60

.74

.78

.72

.89

.90

.14

.20

.33

.20

.05

ftfanga- 

nMn)

1.1
.73
.48
.57
.49

1.3
.56

1.2
.66
.58

1.8
2.3
2.0
1.7
1.4

_

3.6
3.3
3.3
2.7
2.4
_

1.2
1.4
1.4
1.3
1.1
._

.31

.23

.23

.22
 

.52

.50

.56

.46

.38

2.7
2.6
1.7
1.9
2.8
2.5
_
1.6
1.1
1.4
1.1
1.1

1.7
1.4
1.S
1.S
1.4

35


