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QUALITY OF WATER IN THE RED RIVER ALLUVIAL AQUIFER, SHREVEPORT, 

TO THE MOUTH OF THE BLACK RIVER, LOUISIANA 

By A. H. Ludwig 

ABSTRACT 

Chemical analyses of water samples from 296 wells in the Red 

River alluvial aquifer indicate that the ground water in the valley 

is generally hard (more than 120 milligrams per liter) and has a 

high iron concentration (greater than 6,000 micrograms per liter). 

The predominant ions found in the water were calcium and bicarbo

nate. However, in places in the vicinity of Natchitoches, saline 

water, probably from underlying formations, has infiltrated the 

aquifer and sodium and chloride are the principal constituents. 



INTRODUCTION 

The navigation plans of the U.S. Army Corps of Engineers call for 

a series of locks and dams on the Red River between the mouth of Black 

River and Shreveport, La. (fig. 1). The U.S. Geological Survey, in 

cooperation with the Corps of Engineers, is conducting an investigation 

to determine the potential effects on ground-water levels of changes in 

stream stage that will be caused by the proposed navigation structures. 

The investigation also includes the determination of the existing 

chemical quality of water in the alluvial aquifer. The effects on 

ground-water levels are discussed in separate reports. 

Changes in ground-water quality may also occur as a result of the 

proposed construction. As an aid in evaluating possible changes, 

chemical data were collected to document the existing quality of water 

in the Red River alluvial aquifer. The purpose of this report is to 

release data collected during the initial phase of the project on the 

quality of water in the alluvial aquifer. 

DATA COLLECTION 

Ground-water samples were collected from 296 wells in the alluvial 

aquifer. Most of the data were collected from August 1968 to July 1973 

in connection with the current navigation study. The report also con

tains selected water-quality data collected prior to 1968 by the 

Geological Survey as part of parish ground-water appraisal studies. The 

well locations are shown in figur~ 2, sheets 1 through 6. Each sheet 

presents chemical data on a separate lock and dam area under investigation. 
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Samples were collected from most of the 296 wells at the time 

the wells were installed. These samples were analyzed for hardness, 

chloride, specific conductance, and pH. A more comprehensive analysis 

was made of samples from 125 selected wells in the network, many of 

which were resampled periodically to determine possible variations 

in the quality of the water. The results of the analyses are tabulated 

in the appendixes at the end of the report. 

The methods of collecting and analyzing water samples to determine 

the concentrations of major constituents are described by Brown, and 

others, (1970). 

CHEMICAL CHARACTER OF THE WATER 

Analysis of water from wells in the alluvial aquifer indicates 

that in most places calcium and bicarbonate are the principal constituents. 

Chloride concentrations are generally lower than 100 mg/1 (milligrams per 

liter), but in a few places concentrations are as high as 2,700 mg/1. The 

highest concentrations of chloride occurred in an area around and upstream 

from atchitoches. In this area, the source of the chloride is probably 

upward leakage of water of high salinity from known underlying saline 

water-bearing formations. Hardness ranges from 5 to 1,900 mg/1 and 

averages about 500 mg/ 1 for the waters sampled. The dissolved iron con

centration o the water ranges from 30 to 59,000 ug/1 (micrograms per 

liter) (0.03 to 59 mg/1). The median iron concentration is about 6,000 ug/1 

( 6 mg/ 1 ) . 
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Figure 2 shows a graphic representation of selected analyses. 

The concentration of a constituent, or group of constituents, is 

shown by the length of a branch of the diagram. Those constituents 

which comprise more than 50 percent of the cations and anions in a 

sample determine the type of the water (Hem, 1970, p. 237). For 

example, in figure 2, sheet 1, the diagram for well R-734 shows that 

the water at that location is a calcium bicarbonate type. Water 

from the nearby well R-959 is a mixed type; that is, it contains a 

significant percentage of sodium and chloride as well as calcium and 

bicarbonate. This scheme provides a visual means of comparing the 

quality of water from place to place. 

Analyses of samples collected from February 1972 to June 1973 

of a group of wells (indicated by asterisks in the appendixes) 

indicate that little change in . major constituents occurred during 

this period. However, locally, changes in chemical quality have 

occurred during a period of several years. Additional long-term data 

are needed to determine the significance of these variations in the 

concentrations of constituents. 

Several wells in the upland terrace, adjacent to the Red River 

Valley, were sampled as part of the data-collection program for this 

investigation. Results of the analyses are shown in the appendixes. 

The analysis of samples from three of these wells R-849, AV-227, RR-199 

show that the water is very dilute and contains 120 mg/1 or less of 

total dissolved solids. In contrast, the dissolved-solids concentration 

of water samples from the alluvial aquifer is generally greater than 

200 mg/1 and averages about 500 mg/1. 
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More detailed information is needed near the proposed lock and 

dam sites to adequately define the quality of water in these areas. 

Therefore, the study of the quality of water in the alluvial aquifer 

will be continued. Specifically, the objective of the continuing 

study will be to define possible anomalous areas of water quality 

and to determine the significance of time variations in the chemical 

quality of the water. The data collected as part of the continuing 

study will be included in a future report by the Geological Survey. 
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APPENDIX A 

AVOYELLES PARISH 

NOTE.--Three consecutive pages are required for each COI'Ip1ete 

analysis and are indicated thus: A-2, A-2-Continued, and A-2-

Continued. Well numbers are repeated on each page. 

The following footnotes are used in this Appemix: 

1 Sequence number 01 refers to samp l es co ll et:ted f fXlltl USGS wells~ 

02 refers to samples collected from SCS piez(J)meters lo:catetil adja

cent to USGS wells. 

2Divide micrograms per liter (ug/1) by 1 ~000 to 'Obtain n~illi

grams per liter (mg/1). 

*Analysis referred to in text. 

A-1 
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APPENDIX B 

BOSSIER PARISH 

NOTE.--Three consecutive paqes are required for each complete 

analysis and are indicated thus: B-2, B-2-Continued, and B-2-

Continued. Well numbers are repeated on each page. 

The following footnotes are used in this Appendix: 

1Sequence number 01 refers to samples collected from USGS wells, 

02 refers to samples co llected from SCS piezometers located adja

cent tu USGS wells. 

2Divide micrograms per liter (ug/1) by 1,000 to obtain milli

grams per liter (mg/1). 

*Analysis referred to in text. 
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APPENDIX C 

CADDO PARISH 

NOTE.--Three consecutive pages are required for each complete 

analysis and are indicated thus: C-2, C-2-Continued, and C-2-

Continued. Well numbers are repeated on each page. 

The following footnotes are used in this Appendix: 

1Sequence number 01 refers to samples collected from USGS wells, 

02 refers to samples collected from SCS piezometers located adja

cent to USGS wells. 

2Divide micrograms per liter (ug/1) by l ,000 to obtain milli

grams per liter (mg/1) . 

*Analysis referred to in text. 
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APPENDIX 0 

CATAHOULA PARISH 

NOTE.--Three consecutive pages are required for each complete 

analysis and are indicated thus: 0-2, 0-2-Continued, and 0-2-

Continued. Well numbers are repeated on each page. 

The following footnotes are used in this Appendix: 

1Sequence number 01 refers to samples collected from USGS wells, 

02 refers to samples collected from SCS piezometers located adja

cent to USGS wells. 

2Divide micrograms per liter {ug/1) by 1,000 to obtain milli

grams per liter {mg/1). 

*Analysis referred to in text. 
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APPENDIX E 

DESOTO PARISH 

The following footnotes are used in this Appendix: 

!Sequence number 01 refers to samples collected from USGS wells, 

02 refers to samples collected from SCS piezometers located adja

cent to USGS wells. 

2Divide micrograms per liter (ug/1) by 1,000 to obtain milli

grams per liter (mg/1). 
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APPENDIX F 

GRANT PARISH 

The following footnotes are used in this Appendix: 

1Sequence number 01 refers to samples collected from USGS wells, 

02 refers to samples collected from SCS piezometers located adja

cent to USGS wells. 

2Divide micrograms per liter (ug/l) by 1,000 to obtain milli

grams per liter (mg/1). 
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APPENDI X G 

NATCHITOCHES PARISH 

NOTE.--Three consecutive pages are required for each complete 

analysis and are indicated thus: G-2, G-2-Continued, and G-2-

Continued. Well numbers are repeated on each page. 

The following footnotes are used in this Appendix: 

1Sequence number 01 refers to samples collected from USGS wells, 

02 refers to samples collected from SCS piezometers located adja

cent to USGS wells. 

2Divide micrograms per liter (ug/1) by 1,000 to obtain milli

grams per liter (mg/1). 

*Analysis referred to in text. 
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APPENDIX H 

RAPIDES PARISH 

NOTE.--Three consecutive pages are required for each complete 

analysis and are indicated thus: H-2, H-2-Continued, and H-2-

Continued. Well numbers are repeated on each page. 

The following footnotes are used in this Appendix: 

1Sequence number 01 refers to samples collected from USGS wells, 

02 refers to samples collected from SCS piezometers located adja

cent to USGS wells. 

2Divide micrograms per liter (ug/1) by 1,000 to obtain milli

grams per liter (mg/1). 

*Analysis referred to in text. 

H-1 
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APPENDIX I 

RED RIVER PARISH 

NOTE.--Three consecutive pages are required for each complete 

analysis and are indicated thus: I-2, I-2-Continued, and I-2-

Continued. Well numbers are repeated on each page. 

The following footnotes are used in this Appendix: 

1Sequence number 01 refers to samples collected from USGS wells, 

02 refers to samples collected from SCS piezometers located adja

cent to USGS wells. 

2Divide micrograms per liter (ug/l) by 1,000 to obtain mi lli

grams per liter (mg/1). 

*Analysis referred to in text. 

I-1 
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APPENDIX J 

WINN PARISH 

The following footnotes are used in this Appendix: 
1
Sequence number 01 refers to samples collected from USGS wells, 

02 refers to samples collected from SCS piezometers located adja

cent to USGS wells. 

2Divide micrograms per liter (ug/1) by 1,000 to obtain milli

grams per liter (mg/1). 

J-1 
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