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CONVERSION FACTORS, VERTICAL DATUM, AND ABBREVIATED WATER-QUALITY UNITS

Multiply By To obtain
inch (in.) 254 millimeter
mile (i) 1.609 kilometer
acre 0.4047 hectare
cubic foot per second (f*s) 0.0283 cubic meter per second
million gallons per day (Mgal/d) (.04381 cubic meter per second

Temperature in degrees Celsius (°C) can be converted to degrees Fahrenheit (°F) as follows: °F= 1.8(°C) + 32.

Sea level: In this report, “sea level” refers to the Natonal Geodetic Vertical Datum of 1929--a geodetic datum derived from a
general adjustment of the {irst-order level nets of both the United States and Canada, formerly called “Sea Level Datum of 1829.”

Abbreviated water-quality units:

cetls per milliliter {celis/mL)

colonies per 100 milliliters (cols/100 mL.}

microsiemens per centimeter at 25 degrees Celsius (mS/cm)
micrograms per liter (mg/L)

miltigrams per liter (mg/L)

nanograms per liter (ng/L)




Statistical Summary of Surface-Water Quality in
Louisiana--Tensas River Basin, 1943-93

By Charles R. Garrison

ABSTRACT

A statistical summary of surface-water quality in
the Tensas River basin was completed using available
data from the U.S. Geological Survey Water-Data Stor-
age and Retrieval System (WATSTORE), a computer-
ized data base. Data for 33 water-quality properties and

constituents for 18 sites in the Tensas River basin within .

Louisiana were statistically analyzed for the water years
1943-93. Results are reported as boxplots, linear-
regression plots, and tabulated data.

The data were summarized into seven categories:
(1) physical properties--specific conductance, pH, water
temperature, dissolved oxygen and dissolved solids;
_ (2) major inorganic cations--dissolved calcium, magne-
sium, sodium, and potassium; (3) major inorganic
anions--total alkalinity as calcium carbonate, dissolved
sulfate, and dissolved chloride; (4) trace metals--dis-
solved copper, iron, lead, and zinc; (5) nutrients--nigro-
gen and phosphorus constituents; (6) organic
compounds--pesticides and PCB’s; and (7) biological
constituents—-fecal coliform and fecal streptococcus
bacteria and phytoplankton.

The physical properties values varied for surface
waters in the Tensas River basin. The specific conduc-
tance values ranged from 38 puS/cm (microsiemens per
centimeter at 25 degrees Celsius) at Bayou Macon near
Delhi, to 1,680 uS/cm at Boeuf River near Fort Neces-
sity.  Values for pH ranged from 5.4 at Big Colewa
Bayou near Oak Grove, to 9.7 at Lake St. Joseph near
Neweltton. Values for water temperatures ranged from

1.0 OC (degrees Celsius} at Boeuf River near the Arkan-

sas-Louisiana State line to 39.0 ®C at Lake St. Joseph
near Newellton.

The dissolved oxygen concentrations were
higher than the State’s minimum water-quality criterion
of 5.0 mg/L (milligrams per liter) in more than 75 per-
cent of the samples analyzed at most sites. Although the
siatistical data indicated that more than 95 percent of the
samples collected at Bayou Macon near Kilbourne, typi-
cally had concentrations of dissolved oxygen of more
than 5.0 mg/L, there were low concentrations of dis-
solved oxygen in the oxbow lakes due to high tempera-
tures in shailow still water bodies and to algal blooms.

An analysis of the data for major inorganic cations
and anions indicated that concentrations of major ions
were well below recommended levels for drinking water,
for which such levels have been established. Additional
data collection and analysis are needed to understand the
cause for increased mineralization in the river.

An analysis of the available data for trace metals
indicated that dissolved copper, fead, and zinc were less
than the maximum contaminant levels of the U.S. Envi-
ronmental Protection Agency’s primary and secondary
drinking water regulations, The iron concentrations in
water from the basin occasionally exceeded the Envi-
ronmental Protection Agency’s Secondary Maximum
Contaminant Level of 300 yg/L (micrograms per liter)
for domestic water supplies at most of the sites but were
less than the recommended maximum level of
1,000 pg/L. for freshwater aquatic life.

The median concentration of ammonia pius
organic nitrogen at Lake St. Joseph near Newellton was
the maximum median (2.2 mg/L) for the entire basin,
indicating eutrophication. The median concentrations
of total phosphorus in the basin ranged from 0.04 to
0.30 mg/L, and generally were lower in the oxbow
lakes.

An analysis of available data for selected organic
chemical compounds indicated that concentrations of
pesticides, except DDT, dieldrin, and 2,4-D, rarely
exceeded their detection levels. However, DDT and
2,4-D occurred at 15 of the 16 sites for which data were
available. To more completely characterize surface
waier in the basin in relation to these constituents, addi-
tional data collection and analysis are needed.

The median ratios of fecal coliform to fecal
streptococeus bacteria were less than 0.7 for most of the
sites within the Tensas River basin, indicating that
sources of fecal coliform bacteria were probably pre-
dominantly livestock or poultry wastes. Additional
study is needed to confirm these results. Phytoplankton
concentrations varied from 0 to 4,300,000 cells per mil-
liliter due to seasonal influence.
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1.0 INTRODUCTION

THIS REPORT IS ORGANIZED INTO THREE PARTS AND PRESENTED

IN “STOP” FORMAT?

A single topic is presented in text and pictures on facing pages.

This report, “Statistical Summary of Surface-
Water Quality in Louisiana--Tensas River Basin,
1943.93, is onc of a series of reports in which surface-
water-quality data for the major river bagins in Louisi-
ana will be statistically suminmarized. This report is
organized into three parts {(excluding the “Abstract™):
the “Introduction,” the “Tensas River Basin in Louisi-
ana,” and “Selected References.”

The “Introduction™ provides background infor-
mation about the study, describes the hydrologic setting
and land use in Louisiana, and presents a brief descrip-
tion of selected water-quality properties and constitu-
ents.

The section titled “Tensas River Basin in Louisi-
ana,” presents siatistical analyses of the surface-water-
guality data at selected repregentative sites in the basin.
This basin summary section contains the following
information:

* Maps and text giving an overview of the
basin, including location, areal extent,
drainage area, major drainage and sur-
face-water bodies, land use, and water
use.

This report is presented in “STOP” (Seguential
Thematic Organization of Publications} format (Hobba,
Jr, 1981, p. 1). In this format, topics are presented
using text and illustrations on two facing pages. Gener-
ally, topics are presented on two facing pages in this
report, but in a few places the information is continued
on additional pages.

Boxplots and text describing statistical
summaries of selected physical proper-
ties of surface waters at representative
sampling sites.

Graphs and text describing the relation
between specific conductance and dis-
solved solids and specific conductance
and dissolved chloride, at representative
sampling sites.

Boxplots, tables, and text describing sta-
tistical summaries of major inorganic
chemical constituents; selected trace
metals, nutrients, and organic chemical
concentrations; and selected biological
constituents (bacteria and phytoplank-
ton).

Summary and conclusions, which pertain
only to the basin summary.

The “Selected References” lists all references
that pertain to the water quality in the basin.



1.0 INTRODUCTION--continued

1.1 Background

SURFACE-WATER QUALITY OF THE MAJOR DRAINAGE BASINS
IN LOUISIANA

A large amount of water-quality data is available for streams, rivers,
and lakes in Louisiana.

Water-quality samples from streams, rivers, and
lakes in Louisiana have been collected and analyzed by
the U.S. Geological Survey (USGS) since 1905, and the
USGS, in cooperation with local, State, and other Fed-
eral agencies, systematically has operated water-quality
sites on streams, rivers, and lakes in the State since
1943, Results of the analyses are stored in the USGS
computerized water-quality files and often are used to
answer data requests and provide a large source of infor-
mation for the managers of Louisiana’s surface-water
resources. Even though these data have been published
in the USGS series of annual reports entitled Water
Resources Data for Louisiana (Dantin and others, 1994)
and in many other reports that describe surface-water
quality, descriptive statistics for these data are needed to
make the data more useful for water managers, to allow
more complete answers to be given for information
requests from the public, to indicate the need for

additional water-quality data at existing or new sites,
and to indicate problem areas where interpretive studies
are needed.

In response to the above needs, the USGS, in
cooperation with the Louisiana Department of Transpor-
tation and Development, began a study in October 1987
to statistically analyze and summarize water-quality
data from about 300 surface-water-quality sites in Loui-
siana and to present the data in such a manner that
trends, overall quality, and basin-wide changes in water
quality could be evaluated. The study focused on the
surface-water quality of the Mississippi River mainstem
and the major drainage basins in Louisiana: the Lake
Pontchartrain-Lake Maurepas basin; the Mississippi
River Delta basin; the Atchafalaya-Teche-Vermilion
basin; and the Calcasieu-Mermentau, Ouachita, Pearl,
Red, Sabine, and Tensas River basins (fig. 1.1-1).
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Louisiana Department of Transportation and Development-U.S. Geological Survey Water Resources Cooperative Program

Figure 1.1-1. Major surface-water basins in Louisiana.




1.0 INTRODUCTION--continued

1.2 Purpose and Scope

ANALYZE AND SUMMARIZE SURFACE-WATER-QUALITY DATA

Statistical analyses with illustrations describe water quality of the
major drainage basins in Louisiana.

Statistical analyses of water-quality data and cor-
responding illustrations are presented for each major
drainage basin in Louisiana. Nine of the 10 basins
described in this study are those delineated by the Loui-
siana Department of Transportation and Development
(1984). The mainstem of the Mississippi River is dis-
cussed separately from the Mississippi River Delta
basin to preserve continuity of data for the Mississippi
River.

Data for about 300 sites in Louisiana for water
years 1905-95 were included in these statistical analy-
ses. The number of water-quality sites varied from
basin to basin, and the number and type of samples var-
ied from site to site within a given basin. Pesticides, and
occasionally, trace metals and nutrients are presented in

tables when there are more than 10 samples, and most,
or all, of the concentrations are below the largest detec-
tion level for the analytical methods used. Daily sedi-
ment data were collected at Bayou Grand Cane near
Stanley, Bayou Castor near Logansport, and Bayou San
Patricio near Benson in the Sabine River basin, and
Pearl River near Bogalusa in the Pear]l River basin. This
information is presented in tables in the Sabine River
basin and the Pear] River basin reports. All water-qual-
ity data and streamflow data used for the statistical anal-
yses are stored in the USGS Water-Data Storage and
Retrieval System (WATSTORE), a computerized data
base (fig. 1.2-1). Only WATSTORE data were used for
the study. ‘
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Figure 1.2-1. Files in the US. Geological Survey Water-Data Storage and Retrieval System (WATSTORE).




1.0 INTRODUCTION--continued

1.3 Methods of Study

BOXPLOTS AND GRAPHS ILLUSTRATE WATER QUALITY AT SIX
REPRESENTATIVE SITES IN A BASIN

Tables list statistical information for selected water-quality properties and
constituents.

Data from six representative sites within a basin
are presented graphically. Data from all sites within a
basin that were sampled 10 or more times are summa-
rized in tables for each basin. These tables list the fol-
lowing information and summary statistics for selected
properties and constituents for each site: number of
analyses; detection level; maximum, minimum, and
mean values or concentrations; and values or concentra-
tions representing the Sth, 25th, S0th, 75th, and 95th
percentiles of the total sample population. The data for
selected sites were used to generate boxplots and linear
regression equations and graphs for selected properties
and constituents.

Boxplots 1iilustrate a statistical summary of
water-quality data at a site (D.R. Helsel, U.S. Geologi-
cal Survey, written commun., 1989) (fig. 1.3-1). Box-
plots of specific conductance, pH, water temperature,
dissolved oxygen, major inorganic cations, major inor-
ganic anions, trace metals, nutrients, bacteria, and phy-
toplankton (where data were available), were developed
for selecied sites in each basin,

A boxplot summarizes a data set by displaying
the values or concentrations representing the 5th, 25th,
50th, 75th, and 95th percentiles of the data. This format
allows comparison among streams in the basin. The
term percentile as used in this report refers to a distribu-
tion of values in the total data set. For example, the 25th
percentile is the data value below which 25 percent of
the data values occur (Sokal and Rohif, 1969, p. 45).
The 50th percentile is atso the median of the data. The
interquartile range is between the 25th and 75th percen-
tiles. Fifty percent of the data are within this range.

A boxplot is constructed so the top and bottom of
the box are drawn at the 75th and 25th percentiles. A
line across the box indicates the median. The 95th and
Sth percentiles are indicated by a vertical line from the
top of the box to the 95th percentile and from the bottom
of the box to the 5th percentile,

A horizontal dashed line indicates the analytical
detection level. Because of changes in analytical proce-
dures, the reporting level may have changed over time.
When multiple reporting levels were used for some con-
stituents, a dashed line was drawn across the boxplot at
the largest reporting level used.

Another method used to evaluate water-quality
data in this series of reports is linear regression
{(fig. 1.3-2).  Linear regression equations were calcu-
lated in the form of Y = aX + b, where a is the slope of
the regression line, b is the Y intercept, and Y and X are
the dependent and independent variables (Sokal and
Rohlf, 1969, p. 408). The number of data pairs, N, and
the correlation coefficient, r, also are presented. The
correlation coefficient indicates the degree of associa-
tion between two variables. The closer the r value is to
*1, the betler the association. Linear regression equa-
tions and graphs are presented for specific conductance
and dissolved solids and for specific conductance and
dissolved chloride. However, extrapolation of the equa-
tions beyond the data used to define the equation could
result in incorrect vatues because the relation may not
be linear in that range.

Water-quality samples were collected and ana-
lyzed using techniques and methods prescribed by the
USGS. Collection procedures for chemical constituents
are determined by the Office of Water Quality within the
USGS. Methods for chemical analyses are presented in
“Methods for Determination of Inorganic Substances in
Water and Fluvial Sediments” (Fishman and Friedman,
1989). Collection procedures and analytical methods
for biological constituents are presented in “Methods for
Collection and Analysis of Aquatic Biological and
Microbiological Samples” (Britton and Greeson,
1988). Collection procedures and analytical methods
for organic constituents are presented in “Methods for
the Determination of Organic Substances in Water and
Fluvial Sediments” (Wershaw and others, 1983),
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Figure 1.3-1. Example and definition of boxplot.

Equation

describing ————_ , __
linear relation 32—099-355 X -91

/N=17

Correlation
coefficient

Number of -
analyses

Data point

for individual ~—uo__
sample

Line of ___
regression

Louisiana Department of Transportation and Development-U.8. Geological Survey Water Resources Cooperative Program

Figure 1.3-2. Example and definition of linear regression.



1.0 INTRODUCTION--continued

1.4 Hydrologic Setting and Land Use in Louisiana

CLIMATE AND PHYSIOGRAPHY INDIRECTLY
AFFECT WATER QUALITY

Climate and physiography are the primary factors that affect land
use in Louisiana, and “the quality of Louisiana’s streams, rivers,
and lakes depends in large part on the uses of the land they
drain” (U.S. Geological Survey, 1993, p. 293).

1.4.1 Climate

HUMID, SUBTROPICAL CLIMATE PREVAILS IN LOUISIANA

The mean annual precipitation ranges from about 48 inches in the
northwestern part of the State to 64 inches in the southeastern part,

The relatively high annuat rainfall and the year-
round moderate air temperatures account for the humid,
subtropical climate in Louisiana (Lee, 1985b, p. 2).
Annual rainfall ranges from about 48 in, in the north-
western part of the State to about 64 in. in the south-
eastern part (fig. 1.4.1-1) (McWreath and Lowe, 1986;
Muller and others, 1984). The mosi intense rainfall
oceurs during localized thunderstorms that produce
large amounts of rainfall but move rapidly through an
area.

Other sources of heavy rainfall are tropical
storms and hurricanes. These storms intensify over the
warm waters of the Gulf of Mexico and move slowly
inland. During this inland movement, extremely heavy
rainfall can occur over most of the State in a short
period of time and can cause major flooding.

Mean annual air temperatures range from

19.0 °C in the northern part of the State to 20.5 °C in the
scuthern part. The lowest temperatures usually occur
during January and February and the highest tempera-
tures occur during July and August (Lee, 1985b, p. 2).
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Figure 1.4.1-1. Mean annual precipitation in Louisiana, 1951-80. (Source: Muller and others, 1984)



1.0 INTRODUCTION--continued

1.4 Hydrologic Setting and Land Use in Louisiana--continued

1.4.2 Physiography

LOUISIANA INCLUDES PARTS OF FOUR PHYSIOGRAPHIC
DIVISIONS--PINE HILLS, PRAIRIES, COASTAL
MARSHES, AND ALLUVIAL PLAINS

Major land uses include forests and agricultural lands.

Louisiana lies within the Coastal Plain Physio-
graphic Province, and includes parts of four physio-
graphic divisions--the Pine Hills, the Prairies, the
Coastal Marshes, and the Alluvial Plains (Fenneman,
1938). These physiographic divisions are shown in fig-
ure 1.4.2-1. Parts of north-central, western, and south-
eastern Louisiana are in the Pine Hills division. The
topography of this division is undulating hills with
extensive pine and hardwood forests. Parts of southern
and southwestern Louisiana are in the Prairies physio-
graphic division. The land surface elevations in the
Prairies range from 20 to 30 ft above sea level. This
area generally is treeless except along streams. Much of
coastal Louisiana is in the Coastal Marshes division.
These areas are flat and subject to tidal flooding from
the Gulf of Mexico. The flood plains adjacent to the
Mississippi, Quachita, and Red Rivers are in the Allu-
vial Plains physiographic division. The topography of
these areas is flat with interconnecting streams that
allow flow between the river basins (Lee, 1985b, p. 3).

The major land uses in the State include forests,
cropland, grazing land, and wetlands (Louisiana Depart-
ment of Transportation and Development, 1984,
p. 24-28). Even though most land is well suited to agri-
culture, some areas support industry, oil and gas produc-
tion, and aquaculture (U.S. Geological Survey, 1993,
p-293).

10

The principal rivers draining the State are the
Pearl, Mississippi, Atchafalaya, QOuachita, Sabine, and
Red Rivers. The Pearl River forms part of the eastern
boundary between Louisiana and Mississippi and drains
only a small part of the State. The Mississippi River is
the largest river in the State, but few streams within the
State are tributary to it. The Atchafalaya River is a con-
trolled distributary of the Mississippi River, and carries
flow from the Red, Mississippi, and Ouachita Rivers to
the Gulf of Mexico. The Sabine River forms part of the
western boundary between Louisiana and Texas and
drains only a small part of the State.

All other streams in the State are tributary to
these rivers with the exception of two groups. The first
group consists of streams east of the Mississippi River
and west of the Pearl River. This group includes the
Tchefuncte, Tangipahoa, and Amite Rivers. These riv-
ers eventually flow into the Gulf of Mexico by way of
Lake Pontchartrain and Lake Maurepas. The second
group includes rivers west of the Mississippi River and
east of the Sabine River. Major streams in this group are
Bayou Teche and the Vermilion, Mermentau, and Calca-
sieu Rivers. These rivers flow into the Guif of Mexico.
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1.0 INTRODUCTION--continued

1.5 Surface-Water-Quality Properties and Constituents

TABLE INCLUDES COMMON SOURCES OF SELECTED
PROPERTIES AND CONSTITUENTS

Federal regulations and State criteria have been established for selected properties
and constituents analyzed.

Table 1.5-1 describes selected water-quality
properties and constituents discussed in this report. The
table lists common sources of the properties and constit-
uents and their environmental significance, and where
available, the Federal regulations and State criteria are
presented.

In addition to the information presented in this
table, it may be noted that values for fecal coliform and
facal streptococcus bacteria have a special importance
when compared to each other. “When the ratio (fecal
coliform bacteria to fecal streptococcus bacteria) is
greater than or equal to 4, it may be taken as strong evi-
dence that pollution derives from human wastes. When
the ratio is less than or equal to 0.7, it may be taken as

12

strong evidence that pollution derives predominantly or
entirely from livestock or poultry wastes. When the
ratio lies between 2 and 4, it can indicate a predomi-
nance of human wastes in mixed pollution. When the
ratio is between 0.7 and 1.0, it can indicate a predomi-
nance of livestock and poultry wastes in mixed poltu-
tion. When the ratio falls on values from 1 to 2, it
represents a ‘grey area’ of uncertain interpretation”
(Millipore Corporation, 1972, p. 36). This interpreta-
tion of ratios is most reliable when the two counts
describe samples collected at the same site within 24
hours of flow downstream from the source of pollution.
Because the source of contamination in most instances
is unknown, the interpretation of these ratios presented
in this report should be used with caution,
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2.0 TENSAS RIVER BASIN IN LOUISIANA

STATISTICAL SUMMARY OF SURFACE-WATER QUALITY
IN THE TENSAS RIVER BASIN

Data from 18 sites are presented.

Statistical analyses of surface-water-quality
data for the Tensas River basin are presented in this
part of the report. Text, maps, boxplots, graphs, and
tables are used to describe the surface-water quality.
Data are presented for 33 water-quality properties and
constituents for analyses stored in the USGS

WATSTORE files. The data were collected from 18
sites (table 2.0-1 and fig. 2.0-1) in the basin during
water years 1943-93. This information is useful to
Federal, State, and local planners; hydrologists; engi-
neers; scientists; and others who have water-resources
management responsibilities for the Tensas River basin.

Table 2.0-1. Surface-water-quality data-collection sites in the Tensas River basin, Louisiana, 1943-93

Map Map
no. . . no. . .
Site name and location Site name and location
(fig. (fig.
2.0-1) 2.0-1)
1 Boeuf River near Arkansas-Louisiana State 10 Lake St. Joseph near Newellton
Line 11 Lake Bruin at southwest end near St. Joseph
2 Bayou Bonne Idee near Oak Ridge 12 Bayou Macon near Kilbourne
3 Boeuf River near Girard 13 Bayou Macon near Delhi
4 Big Colewa Bayou near OCak Grove 14 Tensas River at Clayton
5 Bayou Lafourche near Crew Lake 15 - Lake Bruin at Lake Bruin State Park, near
6 Boeuf River near Fort Necessity St. Joseph
7 Turkey Creek Lake near Extension 16 Lake Bruin, south, near Newellton
8 Lake Providence north of Lake Providence 17 Lake Bruin, in center, near Newellton
9 Tensas River at Tendal 18 Lake Providence near Lake Providence
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2.0 TENSAS RIVER BASIN IN LOUISIANA--continued

2.1 Overview

TENSAS RIVER, BAYOU LAFOURCHE, BOEUF RIVER,
BAYOU MACON, AND THREE OXBOW LAKES ARE
PRINCIPAL SOURCES OF SURFACE WATER

Surface water within the Tensas River basin is mainly used for
irrigation, public supply, and industry.

The Tensas River basin in Louisiana (fig. 2.0-1)
is about 88 mi long and 65 mi wide at its widest point.
Most of the Tensas River basin is being used for agricul-
ture. Water-resource problems include inadequate quan-
tiies of surface water for irrigation (Louisiana
Department  of Transportation and Development,
1984). Surface waters in the basin are used mainly for
irrigation, public supply, and industry {fig. 2.1-1) (Love-
lace, 1991, p. 133).

The principal sources of fresh surface water in
the basin are the Tensas River, Bayou Lafourche, Boeuf
River, Bayou Macon, Lake Bruin, Lake Providence, and
Lake St Joseph. The minimum average discharge

within the basin was $1.1 fi¥/s at Big Colewa Bayou

near Oak Grove for the period 1949-77 (U.S. Geological
Survey, 1977, p. 139), and the maximum average dis-

charge was 1,850 ft¥s at Bayou Lafourche near Crew
Lake for the period 1938-93 (Dantin and others, 1994,
p. [19). The oxbow lakes have surface areas that range
from 1,200 acres at Lake St. Joseph to 2,340 acres at
Lake Bruin (Louisiana Department of Transportation
and Development, 1984, p.189). Other bodies of fresh
surface water in the basin include Bayou Bonne Idee
and Turkey Creek Lake.

Two concerns for water quality in the basin are
low (less than 5.0 mg/L) concentrations of dissolved
oxygen in deeper parts of the lakes because of stratifica-
tion, and the occurrence of pesticides within the basin,
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Withdrawals by Category

Category

Amount (Mgal/d)

Public supply
Industry

Power generation
Rural domestic
Livestock

Rice irrigation
General irrigation
Aquaculture

TOTAL

11.11
6.68
.00
.00
A1
14.56
4.48
.05
36.99

Withdrawals by Parish

Parish Amount (Mgal/d)
Caldwell 1.35
East Carroll 1.44
Franklin 111
Madison .68
Morehouse 8.23
Quachita 18.73
Richland 2.22
Tensas 2.10
West Carroll 1.12

Withdrawals by Major Water Body

Water Body Amount (Mgal/d)
Bayou Macon 2.23
Boeuf River 3.34
Tensas River 1.36

Figure 2.1-1. Surface-water withdrawals (in million gallons per day) from the Tensas River basin, Louisiana,

1990. (Source: Lovelace, 1991, p. 114)
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2.0 TENSAS RIVER BASIN IN LOUISIANA--continued

2.2 Surface-Water Quality

SELECTED PROPERTIES AND CONSTITUENTS

Physical, chemical, and biological data describe the surface-water quality of the
Iensas River basin.

Figure 2.2-1 shows one of the 18 water-quality
data-collection sites in the Tensas River basin. The data
for this and other water-quality sites in the basin are pre-
sented in table 2.2-1 at the back of this report. The table
includes selected water-quality properties and constitu-
ents, number of analyses, reporting levels, and values or

18

concentrations for the percentiles used to generate the
boxplots shown for 6 of the 18 sites in the Tensas River
basin. The format of the data in these tables allows easy
comparison among sites within the basin. Results' of
analyses used for statistical computations are in the files
of the USGS.



I
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Figure 2.2-1. Water-quality data collection site at Boeuf River near Fort Necessity,
Louisiana. (Photograph from U.S. Geological Survey files.)
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2.0 TENSAS RIVER BASIN IN LOUISIANA--continued

2.2 Surface-Water Quality--continued

2.2.1 Physical Properties--Specific Conductance, pH, Water
Temperature, and Dissolved Oxygen

DISSOLVED OXYGEN OCCASIONALLY REACHES CRITICALLY
LOW LEVELS IN THE BASIN

Dissolved oxygen concentrations ranged from 0.0 to 18.8 mg/L
in oxbow lakes.

Statistical summaries of water-quality data at 18
sites in the basin are presented in table 2.2-1 in the back
of the report and boxplots summarizing the specific con-
ductance, pH, water temperature, and dissolved oxygen
concentration data are presented in figure 2.2.1-1 for six
of the sites. Specific conductance values for all sites in
the Tensas River basin ranged from 38 uS/cm at Bayou
Macon near Deihi to 1,680 uS/cm at Boeuf River near
Fort Necessity (table 2.2-1), The lower values (less
than 40 puS/cm) occurred at Bayou Macon near Delhi,
Big Colewa Bayou near Qak Grove, and Turkey Creek
Lake near Extension. The median values for specific
conductance ranged from 58 to 395 uS/cm. Median
specific conductance values on Boeuf River ranged
from 249 uS/cm near Girard to 395 pS/cm at the site
near Fort Necessity. Interquartile ranges for specific
conductance were 163 to 495 uS/cm at Boeuf River
near the Arkansas-Louisiana State line and 167 to
699 pS/cm at Boeuf River near Fort Necessity.

Values for pH in water from all sites in the basin
ranged from 5.4 at Big Colewa Bayou near Qak Grove
to 9.7 at Lake St. Joseph near Newellton. Lakes
St. Joseph, Bruin, and Providence occasionally
exceeded the Secondary Maximum Contaminant Level
(SMCL) range of 5.0 to 9.0 for domestic water supply
(U.S. Environmental Protection Agency, 1976; 1986).
Median pH values in the Tensas River basin ranged
from 6.3 to 8.3. The boxplots indicate that pH rarely
was less than 6.5 or greater than 9.0 at the selected sites,
the limits of the U.S. Environmental Protection Agency
recommended range for freshwater aquatic life (U.S.
Environmental Protection Agency, 1976; 1986). Inter-
quartile ranges for pH were 7.0 to 7.7 at Boeuf River
near Arkansas-louisiana State line and 6.8 to 7.6 at
Boeuf River near Fort Necessity.

Values for water temperatures at all sites in the
basin ranged from 1.0 °C at Boeuf River near Arkansas-
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Louisiana State line to 39.0 °C at Lake St. Joseph near

Newellton. Median values ranged from 18.0 to 27.5 °C,
Maximum water temperatures at Bayou Macon, Boeuf
River, several oxbow lake sites, Tensas River, and Tur-
key Creek Lake exceeded the State’s criterion of

32.2°C. These temperatures probably occurred during
extreme low flow or on very hot days (Louisiana
Department of Environmental Quality, 1984, p. 12).
Interquartile ranges for water temperature were 11.0 to

24.5 °C at Bayou Macon near Delhi and 10.1 to 24.8 °C
at Bayou Macon near Kilbourne,

Dissolved oxygen concentrations in water from
the basin ranged from 0.0 mg/L at three sites in Lake
Bruin and two sites in Lake Providence to 18.8 mg/L at
Lake St. Joseph near Newellton. The median concentra-
tions for dissolved oxygen ranged from 5.5 to
11.8 mg/L. The dissolved oxygen concentrations dif-
fered seasonally in the lakes due to temperature and
algal blooms. Dissolved oxygen concentrations were
greater than the State’s minimum water-quality criterion
of 5.0 mg/L in more than 75 percent of the samples ana-
lyzed at most sites. At Bayou Macon near Kilbourne,
95 percent of the dissolved oxygen values were greater
than the minimum criterion of the U.S. Environmental
Protection Agency and the State. The U.S. Environ-
mental Protection Agency’s criterion for dissolved oxy-
gen is 5.0 mg/L for freshwater aquatic life (U.S.
Environmental Protection Agency, 1976; 1986). The
boxplots for dissolved oxygen concentrations in figure
2.2.1-1 indicate that less than 25 percent of the mea-
sured values were less than 5.0 mg/L. Interquartile
ranges for dissolved oxygen concentrations were 7.0 to
10.6 mg/L at Lake Providence north of Lake Providence
and 6.1 to 9.4 mg/L. at Boeuf River near Fort Necessity.
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Figure 2.2.1-1. Water-quality data-collection sites in the Tensas River basin, Louisiana, and boxplots summarizing specific conductance, pH, water temperature, and dissolved-oxygen data for selected sites.
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2.0 TENSAS RIVER BASIN IN LOUISIANA--continued

2.2 Surface-Water Quality--continued

2.2.2 Relation Between Specific Conductance and Dissolved Solids

DISSOLVED SOLIDS CONCENTRATIONS CAN BE ESTIMATED FROM
SPECIFIC CONDUCTANCE VALUES

Dissolved solids concentrations in water from the Tensas River basin met
the U.S. Environmental Protection Agency’s regulations
for dissolved solids in irrigation water.

Linear regression equations relating dissolved
solids concentrations to specific conductance were cal-
culated for six sites in the Tensas River basin
{fig. 2.2.2-1). The correlation coefficient values, T,
ranged from (.81 at Lake Providence north of Lake
Providence to 0.99 at Boeuf River near Arkansas-Loui-
siana State line, Bayou Macon near Delhi, and Tensas
River at Tendal. The relatively strong correlation
between specific conductance and dissolved solids con-
centrations indicates that dissolved solids concentra-
tions can be estimated from specific conductance values
with a reasonable degree of accuracy.

The regression eqguation for Boeuf River near
Arkansas-Louisiana State line, which was based on 83
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chemical analyses, indicates that dissolved solids con-
centrations al that site can exceed 500 mg/L when spe-
cific conductance values exceed 873 uS/cm.  The
boxplot for specific conductance for Boeuf River near
Arkansas-Louisiana State line (fig. 2.2.1-1) indicates
that 873 pS/em was exceeded in less than 5 percent of
the samples analyzed. Although no State criteria for the
quality of irrigation water are ecstablished for these
streams or for the other streams for which regression
equations were developed, the regression equations
indicated that the streams in the basin generally met the
U.S. Environmental Protection Agency’s (1976) crite-
rion for dissolved solids in irrigation water (500 mg/L).
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2.0 TENSAS RIVER BASIN IN LOUISIANA--continued

2.2 Surface-Water Quality--continued

2.2.3 Major Inorganic Cations--Dissolved Calcium, Magnesium,
Sodium, and Potassium

CONCENTRATIONS OF DISSOLVED SODIUM ARE HIGH IN WATER
FROM BOEUF RIVER NEAR FORT NECESSITY

Boeuf River near Fort Necessity had a maximum sodium concentration of 250 mg/L.

The data for major inorganic cations in water
from the basin indicated that concentrations of major
cations were below the recommended maximum levels
for drinking water, for which such levels have been
established. Calcium concentrations at all sites in the
Tensas River basin ranged from 1.1 mg/l. at Bayou
Macon near Delhi to 110 mg/L at Boeuf River near
Arkansas-Louisiana State line. Boxplots for six repre-
sentative sites in the basin (fig. 2.2.3-1) show that cal-
cium concentrations generally were less than 70 mg/L,
except at Boeuf River near Arkansas-Louisiana State
line where less than 25 percent of the values were
greater than 70 mg/L. More than 95 percent of the cal-
clum concentrations in samples from Lake Providence
north of Lake Providence were less than 30 mg/L.

Magnesium concentrations in the basin ranged
from 0.2 mg/L at Big Colewa Bayou near Qak Grove 1o
38 mg/L at Boeuf River near Arkansas-Louisiana State
line. The lowest median magnesium concentration
(1.4 mg/L) occurred at Big Colewa Bayou near Qak
Grove. Boxplots from six representative sites
(fig. 2.2.3-1) show that magnesium concentrations in
75 percent or more of the samples collected at these
sites were less than or equal to 18 mg/L. Magnesium
concentrations in samples from Lake Providence north
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of Lake Providence were less than 10 mg/L in at least
95 percent of the samples.

The sedium concentration in water from the
basin was highest at Boeuf River near Fort Necessity,
which had a maximum concentration of 250 mg/L. The
minimum sodium concentration (1.2 mg/L) occurred at
Big Colewa Bayou near Oak Grove and Lake St. Joseph
near Newellton. Boxplots for six representative sites
shown in fig. 2.2.3-1 show that at least 95 percent of the
samples collected had sodium concentrations less than
70 mg/L, except at Boeuf River near Fort Necessity. The
boxplot for Lake Providence north of Lake Providence
shows little variance and lower sodium concentrations
than the stream sites in the basin.

Concentrations of potassium in water from the
basin ranged from 0.1 mg/L at Boeuf River near Fort
Necessity to 11 mg/L at Big Colewa Bayou near Oak
Grove. The minimum median concentration (2.4 mg/L)
occurred at Big Colewa Bayou near Oak Grove. Box-
plots for six representative sites (fig. 2.2.3-1) show that
al least 95 percent of the concentrations of potassium
were less than 7.0 mg/L at all of these sites.
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2.0 TENSAS RIVER BASIN IN LOUISIANA--continued

2.2 Surface-Water Quality--continued

2.2.4 Major Inorganic Anions--Total Alkalinity as Calcium Carbonate,
Dissolved Sulfate, and Dissolved Chloride

CHLORIDE CONCENTRATIONS AT BOEUF RIVER EXCEED THE U.S.
ENVIRONMENTAL PROTECTION AGENCY’S SECONDARY MAXIMUM
CONTAMINANT LEVEL

Maximum chloride concentration of 410 mg/L occurred
at Boeuf River near Fort Necessity.

The data for major inorganic anions in water
from the basin indicated that concentrations of major
anions were below recommended maximum levels for
drinking water, for which such levels have been estab-
lished. Alkalinity as calcium carbonate in water from
the Tensas River basin ranged from 8 mg/l. at Bayou
Macon near Delhi 10 372 mg/l. at Boeuf River near
Arkansas-Louisiana State line. The lowest median con-
centration (14 mg/L) cccurred at Big Colewa Bayou
near Oak Grove. The maximum median alkalinity in the
basin was 146 mg/L, which occurred at Tensas River at
Tendal. The boxplots for six representative sites
(fig. 2.2.4-1) show that alkalinity values in 75 percent of
the samples analyzed were generally 20 mg/l1. or greater,
The U.S. Environmental Protection’s Agency’s mini-
mum alkalinity criterion for freshwater aquatic life is
20 mg/l. except where alkalinities for natural waters
commonty are less (U.S. Environmental Protection
Agency, 1976).

Concentrations of sulfate in water from the basin
ranged from less than 0.1 mg/L at Lake St. Joseph near
Newellton and Lake Bruin at Lake Bruin State Park
near St. Joseph to 98 mg/L at Boeuf River near Fort
Necessity, and were substantially less than the SMCL
for drinking water of 250 mg/L (U.S. Environmental
Protection Agency, 1986; Louisiana Department of
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Environmental Quality, 1984). Median concentrations
in the oxbow lake sites (2.6 - 3.4 mg/L.) were less than at
most of the stream sites in the basin. The boxplots for
six representative sites (fig. 2.2.4-1) show that the
median concentration of sulfate at Lake Providence
north of Lake Providence was less than one-half the
median concentrations at the other sites. The maximum
median concentration (18 mg/L) occurred at Boeuf
River near Arkansas-Louisiana State line.

Chloride concentrations in water from the basin
ranged from 0.6 mg/L at Lake Providence north of Lake
Providence and Tensas River at Tendal to 410 mg/L at
Boeuf River near Fort Necessity. The SMCL for drink-
ing water is 250 mg/L (U.S. Environmental Protection
Agency, 1986; Louisiana Department of Environmental
Quality, 1984). Median concentrations ranged {rom less
than 2.1 mg/L. at the center of Lake Bruin near Newell-
ton to 53 mg/L at Boeuf River near Fort Necessity. The
boxplots summarizing the data for six representative
sites in the basin (fig. 2.2.4-1} show that more than
75 percent of the samples analyzed had chloride concen-
trations less than or equal to 30 mg/L at all of these sites
except the two Boeuf River sites, which had signifi-
cantly higher concentrations.
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Figure 2.2.4-1. Water-quality data-collection sites in the Tensas River basin, Louisiana, and boxplots summarizing data for total alkalinity as calcium carbonate and dissolved sulfate and chloride concentrations in water from selected sites.
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2.0 TENSAS RIVER BASIN IN LOUISIANA--continued

2.2 Surface-Water Quality--continued

2.2.5 Relation between Specific Conductance and Dissolved Chloride

A DIRECT RELATION EXISTS BETWEEN SPECIFIC CONDUCTANCE
AND DISSOLVED CHLORIDE

Linear regression equations indicate that dissolved chloride can be estimated from
specific conductance for selected streams in the Tensas River basin.

Regression equations relating chloride concen-
trations to specific conductance values were calculated
for six sites in the Tensas River basin (fig. 2.2.5-1). The
correlation coefficient values, r, ranged from 0.53 at
Lake Providence north of Lake Providence to 0.96 at
Boeuf River near Fort Necessity and Boeuf River near
Arkansas-Louisiana State line. These equations can be
used to estimate chloride concentrations from specific
conduciance for water uses such as irrigation of chlo-
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ride-sensitive crops. The regression equations indicate
that chloride constitutes a greater percentage of the dis-
solved solids in water from the Boeuf River sites than in
water from the other four sites. For example, applica-
tion of the regression equations to specific conductance
of 400 uS/cm yields an estimated chloride concentration
of 47 mg/L. for Bocuf River near Arkansas-Louisiana
State line but only 21 mg/L for Bayou Macon near Kil-
bourne.
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Figure 2.2.5-1. Water-quality data-collection sites in the Tensas River basin, Louisiana, and graphs showing relation between specific conduciance and dissolved chloride in water from selected sites.
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2.0 TENSAS RIVER BASIN IN LOUISIANA--continued

2.2 Surface-Water Quality--continued

2.2.6 Trace Metals?--Dissolved Coppet, Iron, Lead, and Zinc

CONCENTRATIONS OF SELECTED DISSOLVED TRACE METALS
WERE WITHIN THE U.S. ENVIRONMENTAL PROTECTION
AGENCY’S RECOMMENDED LEVELS

Median concentrations of dissolved iron ranged from 15 to 90 \g/L.

The available data for trace metals indicated that
concentrations of dissolved copper, lead, and zinc were
less than the maximum contaminant levels of the 1.8,
Environmental Protection Agency's primary and sec-
ondary drinking water regulations (1976; 1986; 1994;
1996), Iron concentrations in water from the basin
occasionally exceeded 300 ug/L, which is the criterion
for domestic water supplies. However, iron concentra-
tions were less than the criterion of 1,000 ug/L of the
U.S. Environmental Protection Agency for freshwater
aquatic life.

Concentrations of copper in water samples col-
lected in the Tensas River basin ranged from less than
I ug/L at Bayou Macon near Kilbourne, Boeuf River
near Fort Necessity, Lake Providence near Lake Provi-
dence, Lake Providence north of Lake Providence, and
Lake St. Joseph near Newellton to 21 g/l at Lake St.
Joseph near Newellton and Tensas River at Tendal. The
median copper concentrations that occurred above the
detection levels were 3 and 6 ug/L at Tensas River at
Clayton and Boeuf River near Fort Necessity. Copper
concenirations for six representative sites are summa-
rized using boxplots and tables in figure 2.2.6-1. Tables
are presenied instead of boxplots when less than 10
analyses were available for a site. The boxplots
{fig. 2.2.6-1) illustrate that at the three sites with 10 or
more analyses, at least 95 percent of the samples ana-
lyzed had copper concentrations of 25 pg/L or iess.

2”'I‘rzu:ﬁtionally, dissolved trace-element concentrations
have been reported at the micrograms per liter jevel, Recent
evidence, mostly from large rivers, indicates that actual dis-
solved-phase concentrations for a number of trace elements are
within the range of 10's to 100’s of nanograms per liter (ng/L).
Present data above the micrograms per liter level should be
viewed with caution. Such data may actually represent ele-
valed cnvironmental concentrations from natural or human
causes; however, these data could reflect contamination intro-
duced during sampling, processing, or analysis. To confidently
produce dissolved trace-element data with insignificant con-
tamination, the U.S. Geological Survey began using new {race-
element protocols after the period of record associated with
this report.”
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Iron concentrations ranged from less than 3 pg/L.
at Lake Providence north of Lake Providence to
570 ng/L at Boeuf River near Fort Necessity. Median
iron concentrations in the basin ranged from 15 1o
90 pg/l.. Boxplots and tables (fig. 2.2.6-1) summarizing
data for six representative sites within the basin show that
iron concentrations generally were less than 200 pg/L.

Concentrations of lead in water from the basin
were low at all sites. The concentrations ranged from less
than the reporting level at all sites except Bayou Bonne
Idee near Oak Ridge, which had a minimum lead concen-
tration of 3 pg/l., to 15 ug/l. at Boeuf River near Fort
Necessity. The median concentrations were less than the
reporting levels at the four sites for which 10 or more
samples were analyzed. Boxplots and tables for six rep-
resentative sites (fig. 2.2.6-1) show that at least 95 per-
cent of all analyses were less than the reporting level.

Zinc concentrations in water from the Tensas
River basin were less than the maximum contaminant
levels of the U.S. Environmental Protection Agency's
primary and secondary drinking water regulations, rang-
ing from less than 1 pg/l. at Boeuf River near Girard to
340 ug/L at Boeuf River near Fort Necessity. Median
zinc concentrations were less than the reporting level at
the four sites for which 10 or more samples were ana-
lyzed. Boxplots and tables for six representative sites
{fig. 2.2.6-1) show that zinc concentrations in most of the
samples analyzed were less than 30 pg/L..
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2.0 TENSAS RIVER BASIN IN LOUISIANA--continued

2.2 Surface-Water Quality--continued

2.2.7 Nutrients--Nitrogen and Phosphorus Constituents

PHOSPHORUS CONCENTRATIONS LOWER AT OXBOW LAKE SITES
THAN AT STREAM SITES

Phosphorus concentrations in at least 95 percent of the samples at Lake Providence
north of Lake Providence were less than 0.30 mg/L.

Concentrations of ammonia plus organic nitro-
gen as nitrogen in water from the basin ranged from
0.09 mg/1. at Bayou Macon near Kilbourne 10 4.9 mg/L
at Boeuf River near Fort Necessity. The median con-
centration of ammonia plus organic nitrogen at Lake St.
Joseph near Newellton was the maximum (2.2 mg/L) for
the entire basin, indicating eutrophication, Concentra-
tions of ammonia plus organic nitrogen in water from
the five representative sites for which boxplots are
shown generally were less than 2.0 mg/L (fig. 2.2.7-1).
However, concentrations of ammonia plus organic nitro-
gen were less than 1.6 mg/L in 75 percent or more of the
samples analyzed at all sites.

Concentrations of nifrite plus nitrate as nitrogen

in the Tensas River basin ranged from 0.01 mg/L at sev-
eral sites to 2.9 mg/L at Tensas River at Tendal.
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Median nitrite plus nilrate as nitrogen concentrations
ranged from 0.04 to 0.48 mg/L.. Boxplots at six repre-
sentative sites show that concentrations in 75 percent of
all samples analyzed were less than 0.8 mg/L
{ig.2.2.7-1). '

Concentrations of total phosphorus in water in
the Tensas River basin ranged from less than 0.01 mg/L.
at the center of Lake Bruin near Neweliton to 1.9 mg/l.
at Lake St. Joseph near Newellton. The median phos-
phorus concentrations in the basin ranged from 0.04 to
0.30 mg/L, and generally were lower ai the oxbow lake
sites. Boxplots for six representative sites show that
phosphorus concentrations in 75 percent of all samples
analyzed were less than 0.40 mg/L., and at least 95 per-
cent of the samples at Lake Providence north of Lake
Providence were less than .30 mg/L (fig. 2.2.7-1).
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2.0 TENSAS RIVER BASIN IN LOUISIANA--continued

2.2 Surface-Water Quality--continued

2.2.8 Organic Compounds--Pesticides and PCB’s

THREE ORGANIC COMPOUNDS DETECTED IN SURFACE WATERS
IN THE BASIN

The most commonly occurring organic compounds in the Tensas River
basin were DDT, dieldrin, and 2,4-D.

DDT, diekdrin, and 2,4-D were detected at
more sites and with greater frequency than any of the
other organic compounds that were analyzed. The
highest DDT concentration was 0.14 pg/l. in a sam-
ple collected at the center of Lake Bruin near Neweli-
ton. DDT was detected at least once at 15 of the 16
sites for which water samples were analyzed for
organic compounds. Tables rather than boxplots are
used o summarize occurrences of DDT at six repre-
sentative sites in figure 2.2.8-1, because the total num-
ber of samples analyzed for each site was less than
10 or the number of samples that contained DDT in
concentrations greater than the reporting level was
less than 10.
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Dieldrin was detected at 10 of the sites in the
Tensas River basin. A maximum concentration of
0.03 pg/l. was detected at Bayou Macon near Kil-
bourne, Lake Providence north of Lake Providence, and
Tensas River at Tendal.

The herbicide 2,4-D was detected at least once at
15 of the 16 sites for which water samples were ana-
lyzed for organic compounds. The maximum concen-
tration of 2,4.D in water from the basin was 0.54 pg/L,
at Tensas River at Clayton. The iables listing the num-
ber of samples in which organic compounds were
detected for six representative sites in the basin indicate
that 2,4-D was detected in at least 17 percent of the sam-
pies collected at these sites (fig. 2.2.8-1).
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Figure 2.2.8-1. Water-quality data-collection sites in the Tensas River basin, Louisiana, and tables listing organic compounds detected in water from selected sites.
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2.0 TENSAS RIVER BASIN IN LOUISIANA--continued

2.2 Surface-Water Quality--continued

2.2.9 Biological Constituents--Fecal Coliform and Fecal
Streptococcus Bacteria and Phytoplankton

FECAL COLIFORM AND FECAL STREPTOCOCCUS BACTERIA
CONCENTRATIONS VARIED GREATLY THROUGHOUT
THE BASIN

Median fecal coliform concentrations ranged from less than 5 to 110 cols/100 mL.

Concentrations of fecal coliform bacteria varied
greatly at the 16 sites in the Tensas River basin for
which data were available. Concentrations ranged from
I col/100 mL a1 Boeuf River near Fort Necessity to
14,000 cols/100 mL at the same site. Median concentra-
tions ranged from less than 5 to 110 cols/100 mL.
Although fecal coliform concentrations exceeded
200 cols/100 mL some of the time at most of the sites,
additional data are needed to determine if the U.S. Envi-
ronmental Protection Agency’s (1976; 1986; 1996)
maximum contaminant level is being exceeded. Box-
plots of fecal coliform and fecal streptococcus bacteria
concentrations at five representative sites in the basin
show that at least 75 percent of all samples anatyzed had
fecal coliform  concentrations of less than
500 cols/100 mL, and most of the samples collected at
Lake Providence north of Lake Providence had concen-
trations less than 100 cols/100 mL (fig. 2.2.9-1).

Concentrations of fecal streptococcus bacteria
also varied greatly at sites in the basin. Concentrations
ranged from less than 4 ¢ols/100 mL at two sites on
Lake Bruin to greater than 60,000 cols/100 mL at Ten-
sas River at Tendal. Median fecal streptococcus con-
cenfrations, which ranged from 12 1o 620 cols/100 mi,
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gencrally were higher than the median fecal coliform
concentrations. Boxplots of fecal streptococcus con-
centrations at five representative sites show that 75 per-
cent of the samples analyzed had concentrations less
than 4,000 cols/100 ml., and at least 95 percent of the
analyses at Lake Providence north of Lake Providence
were less than 4,500 cols/100 mL (fig. 2.2.9-1).

The median ratio of fecal coliform to fecal strep-
tococcus bacteria was less than 0.7 at most of the sites
sampled for analysis of bacteria concentrations within
the Tensas River basin, indicating that sources of fecal
coliform bacteria probably were predominantly live-
stock or poultry wastes (Millipore Corporation, 1972,
p. 36).  Additional study is needed to confirm these
results,

Concentrations of phytoplankton varied greatly
at sites in the basin due to the seasonal influence. Con-
centrations ranged from 0 cells/mL at Boeuf River near
Fort Necessity to 4,300,000 cells/mL at Lake St. Joseph
near Newellton. Median concentrations ranged from
1,700 to 500,000 cells/mL. Boxplots of phytoplankton
concentrations at two representative sites show that
75 percent of the samples analyzed had concentrations
less than or equal to 20,000 celle/mL (fig. 2.2.9-1).
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Figure 2.2.9-1. Water-quality data-collection sites in the Tensas River basin, Louisiana, and boxplots and tables summarizing data for concentrations of fecal coliform and fecal streptococeus bacteria and phytoplankton in water from selected sites.
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2.0 TENSAS RIVER BASIN IN LOUISIANA--continued

2.3 Summary and Conclusions

PESTICIDES DETECTED IN THE TENSAS RIVER BASIN IN LOUISIANA

DDT and 2,4-D were detected at 15 of the 16 sites for which water
was analyzed for organic compounds.

The Tensas River basin in Louisiana lies in the
northern part of the State along the boundary between
Louisiana and Arkansas. The basin is about 88 miles
long and 65 miles wide at its widest point. The streams,
rivers, and lakes are used primarily for irrigation, public
supply, and industry. The principal sources of fresh
water in the basin are the Tensas River, Bayou
Lafourche, Boeuf River, Bayou Macon, Lake Bruin,
Lake Providence, and Lake St. Joseph.

Water quality in the Tensas River basin in Loui-
siana was investigated as part of a statewide investiga-
tion to evaluate water-quality conditions in the major
surface-water drainage basins in Louisiana. The water-
guality conditions in the Tensas River basin were evalu-
ated using data collected from 18 sites during the water
years 1943-93. Data for 33 water-quality properties and
constituents for analyses stored in the U.S. Geological
Survey Water-Data Storage and Retrieval System
(WATSTORE), a computerized data base, were used for
the evaluation. Results are reported as boxplots, linear-
regression plots, and tabulated data.

The data were statistically analyzed and summa-
rized into seven categories of water-quality propertics
and constituents: {1} physical properties--specific con-
ductance, pH, water temperature, dissolved oxygen, and
dissolved solids; (2} major tnorganic cations--dissolved
calcium, magnesium, sodiumn, and potassium; (3} major
inorganic anions--total alkalinity as calcium carbonate,
dissolved sulfate, and dissoived chloride; (4) trace met-
als--dissolved copper, iron, lead, and zinc; (5) nutri-
enis--nitrogen and phosphorus constituents; (0) organic
compounds--pesticides and PCB’s; and (7} biological
constituents--fecal coliform and fecal streptococcus
bacteria and phytoplankton,

The physical properties varied for waters in the
basin. The specific conductance values ranged from
38 puS/em (microsiemens per centimeter at 25 degrees
Celsius) at Bayou Macon near Delhi, 10 1,680 1tS/cm at
Boeuf River near Fort Necessity. The median values for
specific conductance ranged from 358 to 395 pS/em,
which indicated low concentrations of dissolved solids.

The vatues for pH were rarely less than 6.5 or
greater than 9.0, the U.S. Environmental Protection
Agency’s recommended range for {reshwater aquatic
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life. Values for pH ranged from 5.4 at Big Colewa
Bayou near Qak Grove, to 9.7 at Lake 5t. Joseph near
Newellton.

Values for water temperatures ranged from
1.0 °C (degrees Celsius) at Boeuf River near the Arkan-

sas-Louisiana State line to 39.0 °C at Lake St. Joseph
near Newellton. Median values for water temperature

ranged from 18.0 to0 27.5°C,

Dissolved oxygen concentrations were higher
than the State’s minimum water-quality criterion of
5.0 mg/L (milligrams per liter) in more than 75 percent
of the samples analyzed at most sites. However, the sta-
tistical data indicated that 95 percent of the samples col-
lected at Bayou Macon near Kilbourne, typically had
dissolved oxygen concentrations of more than 5.0 mg/L..
Dissolved oxygen concentrations in water from the
oxbow lakes ranged from 0.0 mg/L at three sites in Lake
Bruin and two sites in Lake Providence to 18.8 mg/L a1
Lake St. Joseph near Newellton. The dissolved oxygen
concentrations differed seasonally in the lakes due to
temperature and algal blooms.

The data for major inorganic cations and anions
in water from the basin indicated that concentrations of
major tons were below recommended maximum levels
for drinking water, for which such levels have been
established. However, there were periodic high concen-
trations of sodium (250 mg/L) and chloride (410 mg/L)
ions in Boeuf River. Additional data collection and
analysis are needed to understand the cause for
increased mineralization in the river,

The available data for trace metals indicated that
dissolved copper, lead, and zinc were less than the max-
imum contaminant levels of the U.S. Environmental
Protection Agency’s primary and secondary drinking
water regulations.  Iron concentrations in water from
the basin occasionally exceeded 300 pg/L (micrograms
per liter), which is the criterion for domestic water sup-
plies. However, iron concentrations were less than the
criterion of 1,000 ug/L of the U.S. Environmental Pro-
tection Agency for freshwater aquatic life,

The median concentration of ammonia plus
organic nitrogen as nitrogen at Lake St, Joseph near
Newellton was 2.2 mg/L, the maximum median concen-



tration within the basin, indicating eutrophication.
Median concentrations of total phosphorus at the rivers
and bayous ranged from 0.04 to 0.30 mg/L. However,
the median concentrations of total phosphorus in the
oxbow lakes generally were lower than those at the riv-
ers and bayous.

Analysis of the available data for selected
organic chemical compounds indicated that concentra-
tions of pesticides, except DDT, dieldrin, and 2,4-D,
rarely exceeded their detection levels. DDT (maximum
concentration, 0.14 ug/L) was detected at 15 of the 16
sites for which data were available. Dieldrin (maximum
concentration, 0.03 pg/l.) was detected at ten of the
sites, and 2,4-D (maximum concentration, 0.54 pg/L)
was detected at 15 of the 16 sites. To more completely
characterize surface water in the basin in relation to
these constituents, additional data collection and analy-
sis are needed.
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Median concentrations of fecal coliform bacieria
ranged from less thar 5 to 110 colonies per 100 millili-
ters. Median fecal streptococcus bacteria concentra-
tions, which ranged from 12 to 620 cols/100 mL,
generally were higher than the median fecal coliform
bacteria concentrations, The median ratios of fecal
coliform to fecal streptococcus bacteria were less than
(0.7 for most of the sites within the basin, indicating that
sources of fecal coliform bacteria probably were pre-
dominantly livestock or poultry wastes. However, addi-
tional samples closer to the potential sources of
contamination need to be collected and analyzed to con-
firm these resuits.

Concenirations of phytoplankton varied greatly
at sites in the basin due to the seasonal influence. Con-
centrations ranged from 0 to 4,300,000 cells per millili-
ter. Median concentrations ranged from 1,700 to
500,000 cells per mitliliter.
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TABLE 2.2-1. STATISTICAL SUMMARY OF WATER-QUALITY DATA
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= USGS

science for a changing world

DOTD - USGS

Water Resources Cooperative Program

The Louisiana Department of Transportation and Development-
U.S. Geological Survey (DOTD-USGS) Water Resources
Cooperative Program is comprehensive and responsive to the
needs and concerns of Louisiana-- providing hydrologic
information to aid in the management, development, and protection
of the State’s water resources and transportation system.

Program Emphasis:
= GrounD WATER
>  SurrackE WATER
>  Water QuaLrty
>  Wamr Use

For more information access:

USGS "Home Page" at wwwdlabrg.er.usgs.gov, or
DOTD "Home Page" at www.dotd.state.la.us




