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

Muitiply By To obtain
inch (in.) 254 millimeter
foot (ft} 0.3048 meter
mile (mi} 1.609 kilometer
square mile (miz) 2.590 square kilometer
cubic foot per second (ft3/s) ' 0.0283 cubic meter per second
million galions per day (Mgal/d) (0.04381 cubic meter per second
ton (t) short 0.9072 metric tonne
tons (t) short 0.9072 megagram

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

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

Abbreviated water-quality units:

cells per milliliter (cells/mL)

colonies per 100 milliliters (cols/100 mL)

microsiemens per centimeter at 25 degrees Celsius (uS/cm)
micrograms per liter (ug/L)

milligrams per liter (mg/L.)

nanograms per liter (ng/L)




Statistical Summary of Surface-Water Quality in
Louisiana--Pearl River Basin, 1943-95

By Charles R. Garrison

ABSTRACT

A statistical summary of surface-water quality in
the Pearl River basin was completed using available
data from the U.S. Geological Survey's Water-Data
Storage and Retrieval System (WATSTORE), a comput-
erized data base. Data for 33 water-quality properties
and constituents for four sites in the Pearl River basin
within Louisiana were statistically analyzed for the
water years 1943-95, Results are reported as boxplots,
linear-regression plots, and tabulated data.

The data were summarized into eight catego-
ries: (1) physical properties--specific conductance, pH,
water temperature, dissolved oxygen, and dissolved sol-
ids: (2) major inorganic cations--dissolved calcium,
magnesium, sodium, and potassium; (3) major inorganic
anions--total alkalinity as calcium carbonate, dissclved
sulfate, and dissolved chloride; (4) trace metals--dis-
solved copper, iron, lead, and zinc; (5) nutrients--nitro-
gen and phosphorus constituents; (6) organic
compounds--pesticides and PCB’s; (7) biclogical con-
stituents--fecal coliform and fecal streptococcus bacte-
ria and phytoplankton; and (8) suspended sediment.

The physical properties varied for surface waters
in the Pearl River basin. The median values for specific
conductance ranged from 44 to 83 microsiemens per
centimeter at 25 degrees Celsius. Values for pH in water
from the basin were less than 6.5, the lower limit of the
U.S. Environmental Protection Agency’s recommended
range for freshwater aquatic life, in greater than 50 per-
cent of the samples from Pear! River near Bogalusa,
Louisiana, and Bogue Chitto River near Bush, Louisi-
ana. Median values for water temperature ranged from
20.2 to 20.5 degrees Celsius. Dissclved oxygen concen-
trations were greater than the State’s minimum water
quality criterion of 5.0 mg/l. (milligrams per liter) in
more than 95 percent of the samples analyzed at the
sites.

An analysis of the data for major inorganic cat-
ions and anions indicated that concentrations of major
ions were below recommended levels for drinking
water, where such levels have been established.

An analysis of the available data for trace metals
indicated that dissolved copper, lead, and zinc concen-
trations were less than the maximum contaminant levels
of the U.S. Environmental Protection Agency’s primary
and secondary drinking water regulations. The iron

concentrations in water from the basin occasionally
were greater than the Environmental Protection
Agency’s Secondary Maximum Contaminant Level of
300 g/l (micrograms per liter) for domestic water sup-
plies at some of the sites.

An analysis of the nutrient data indicated that the
median concentrations of ammonia plus organic nitro-
gen as nitrogen at the sites ranged from 0.5 to
0.70 mg/l.. However, the maximum concentration of
ammonia plus organic nitrogen as nitrogen in the Pearl
River basin (5.9 mg/L) occurred ai Pearl River at Pools
Bluff near Bogalusa. Median concentrations of total
phosphorus in the basin ranged from 0.06 mg/L to
0.09 mg/L.

An analysis of the available organic-chemical
data indicated that diazinon was detected at more sites
and with greater frequency than any of the other organic
compounds that were analyzed.

The median ratios of fecal coliform to fecal
streptococcus bacteria were less than 0.7 for most of the
sites in the Pearl River basin, indicating that sources of
fecal coliform bacteria were probably predominantly
livestock or poultry wastes. Additional study is needed
to confirm these results. Phytoplankton concentrations
ranged from O to 50,000 cells per milliliter due to sea-
sonal influence.

Daily mean suspended-sediment discharges at
Pearl River near Bogalusa, which were available,
ranged from 111 tons per day when the corresponding
daily mean discharge was 1,470 cubic feet per second to
80,600 tons per day when the corresponding daily mean
discharge was 109,000 cubic feet per second.
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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--Pearl River Basin,
1943-95,” 15 one of a series of reports in which surface-
water-quality data for the major river basins in Louisi-
ana will be statistically summarized. This report is
organized into three parts (excluding the “Abstract”):
the “Introduction,” the “Pearl 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 “Pear] River Basin in Louisi-
ana,” presents statistical analyses of the surface-water-
quality data at selected representative 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” (Sequential
Thematic Organization of Publications) format (Hobba,
Jr., 1981, p. 1}. In this format, topics are presented using
text and tllustrations on two facing pages. Generally,
topics are presented on two facing pages in this report,
but in a few piaces the information is continued on addi-
tional 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; selected biological con-
stituents, (bacteria and phytoplankton);
and suspended sediment (where avail-
able) at the representative sampling sites.

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

The “Selected References” lists 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 (Garrison and others,
1996) 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 manag-
ers, 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 [0 basins
described in this study are those delincated 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 1o preserve conlinuity of data for the Mississippi
River.

Data for about 300 sites in Louisiana for water
years [905-95 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 ali, of the concentrations are below the largest detec-
tion level for the analytical methods used. Daily sedi-
ment data were collected al Bayou Grand Cane near
Stanley, Bayou Castor near Logansport, and Bayou San
Patricic near Benscn in the Sabine River basin, and
Pearl River near Bogalusa in the Pearl River basin. This
information is presented in tables in the Sabine River
basin and the Pear]l River basia 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
SELECTED REPRESENTATIVE SITES IN A BASIN

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

Data from selected representative sites within a
basin are presented graphically. Data from all sites
within a basin that were sampled 10 or more times are
summarized in tables for each basin. These tables list
the following information and summary statistics for
selected properties and constituents for each site: num-
ber of analyses; detection level; maximum, minimum,
and mean values or concentrations; and values or con-
centrations representing the 5th, 25th, 50th, 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 illustrate 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 selected 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 Rohlf, 1969, p. 45).
The 50th percentile is also 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
5th 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 calculated
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 cor-
relation coefficient, t, also are presented. The correla-
tion coefficient indicates the degree of association
between two variables, The closer the r value is to X1,
the better the association. Linear regression equations
and graphs are presented for specific conductance and
dissolved solids and for specific conductance and dis-
solved chloride. However, extrapolation of the equa-
tions beyond the data used to define the equation could
result in incorrect values 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.
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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 annual 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 southeast-
ern part (fig. 1.4.1-1) (Muller and others, 1984;
McWreath and Lowe, 1986). The most intense rainfall
occurs 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 Guif of Mexico and move slowly
inland. During this inland movement, extremely heavy
rainfall can occur over most of the State in a shont
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
southern 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-
castern 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 Louisitana is in the Coastal Marshes division.
These arcas are flat and subject to tidal flooding from
the Gulf of Mexico. The flood plains adjacent to the
Mississippi, Ouachita, 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,
eropland, 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, Ouachita, 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 Mississippt 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 cast of the Mississippi River
and west of the Pearl River. This group includes the
Tchefuncte, Tangipahoa, Natalbany, and Amite Rivers.
These rivers 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, Mermen-
tau, and Calcasieu Rivers. These rivers flow into the
Gulf 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
established, 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
fecal 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
ratic 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 pollu-
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 PEARL RIVER BASIN IN LOUISIANA

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

Datd from four sites are presented.

Statistical analyses of surface-water-quality data
for the Pearl River basin are presented in this part of the
report. Text, maps, boxplots, graphs, and ables are used
to describe the surface-water quality. Data are pre-
sented for 33 waler-quality properties and constituents
for analyses stored in the USGS WATSTORE files. The

data were collected from four sites (table 2.0-1 and
fig. 2.0-1) in the basin during water years 1943-95. This
information is useful to Federal, State, and local plan-
ners; hydrologists; engineers; scientists; and others who
have watcr-resources management responsibilities for
the Pear] River basin.

Table 2.0-1. Surface-water-quality data-collection sites in the Pearl River basin, Louisiana, 1943-95

Map Map
(22 Site name and location (%(; Site narne and location.
2.0-D 2.0-1)
1 Bogue Chitto River near Bush 3 Pearl River near Bogalusa
2 Pearl River at Pools Bluff near Bogalusa 4 West Peart River at Pearl River
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Louisiana Department of Transportation and Davelopment-U.5. Geological Survey Watar Resources Cooperative Program

Figure 2.0-1. Surface-water-quality data-collection sites in the Pearl River basin, Louisiana, 1943-95.
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2.0 PEARL RIVER BASIN IN LOUISIANA--continued

. 2.1 Overview

CROPLAND AND PASTURE OCCUPY ABOUT
ONE-FIFTH OF THE BASIN

Surface water within the Pearl River basin is used mainly for livestock.

The Pear] River basin in Louisiana (fig. 2.0-1) is
about 60 mi long and 40 mi wide, at its widest point, and
most of the water is used for livestock (fig. 2.1-1)
{Lovelace and Johnson, 1996, p. 109). The minimum
average discharge for sites where data arc available

within the basin is 2,020 ft/s at Bogue Chitto River
near Bush for the period, 1938-95 (Garrison and others,
1996); and the maximum average discharge is

10,090 fi*/s at Pearl River near Bogalusa for the period,
1939-95 (Garrison and others, 1996).

16

The basin is primarily forested. Evergreen for-
ests and mixed forests predominate in the uplands.
Much of the evergreen forestland is in managed pine
plantations. Cropland and pasture occupy about one-
fifth of the basin in a scattered pattern within forest-
lands. A somewhat greater concentration of farmland
occurs on the flatter valley areas of the Pearl River and
its major tributaries, with marshes occurring only in the
estuarine part of the river valley (Louisiana Department
of Transportation and Development, 1984).
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Withdrawals by Category Withdrawals by Parish

Category Amount (Mgal/d) Parish Amount (Mgal/d)
Public supply 0.00 Washington 11.92
Industry .00
Power generation .00
Rural domestic .00
Livestock ) )
Rice irrigation 11:(9}(2} Withdrawals by Major Water Body
General irrigation .00 Water Body Amount (Mgal/d)
Aquaculture .00
TOTAL 11.92 Bogue Lusa Creek 11.86

Figure 2.1-1. Surface-water withdrawals (in million gallons per day) from the Pearl River basin,
Louisiana, 1995. (Source: Lovelace and Johnson, 1996, p. 109)
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2.0 PEARL RIVER BASIN IN LOUISIANA--continued

2.2 Surface-Water Quality

SELECTED PROPERTIES AND CONSTITUENTS

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

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

i8

concentrations for the percentiles used 1o generate the
boxplots shown for three of the four sites in the Pearl
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.



Figure 2.2-1. Water-quality data-collection site at West Pearl River at Pearl River, Louisiana. (Photograph by
Daniel S. Strohman, U.S. Geological Survey.)
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2.0 PEARL RIVER BASIN IN LOUISIANA--continued

2.2 Surface-Water Quality--continued

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

SPECIFIC CONDUCTANCE INDICATES LOW IONIC CONCENTRATION
IN WATER FROM PEARL AND BOGUE CHITTO RIVERS

Maximum specific conductance in water from Bogue Chitto River
near Bush was 187 WS/cm.

Statistical summaries of water-quality data at
four sites in the basin are presented in table 2.2-1 at the
back of the report, and boxplots summarizing the spe-
cific conductance, pH, water temperature, and dissolved
OXygen concentration data  are  presented in
figure 2.2.1-1 for three of the sites. Specific conduc-
tance values for all sites in the Pear] River basin ranged
from 19 uS/cm at Bogue Chitto River near Bush to
187 uS/cm at the same site (table 2.2-1). The median
values for specific conductance ranged from 44 to
83 pS/em for the sites. The boxplots for specific con-
ductance in figure 2.2.1-1 indicate the low ionic concen-
tration in water from the Pearl and Bogue Chitto Rivers.

Values for pH in water from all sites in the basin
ranged from 5.3 at Pearl River at Pools Bluff near Boga-
lusa and Pearl River near Bogalusa to 7.9 at Pear] River
at Pools Bluff near Bogalusa. All of the sites in the basin
were within 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 Pearl River basin ranged from
6.3 to 6.6. The boxplots indicate that pH was less than
6.5, the lower limit of the U.S. Environmental Protec-
tion Agency's recommended range for freshwater
aquatic life (U.S. Environmental Protection Agency,
1976; 1986), in greater than 50 percent of the samples
from Pear] River near Bogalusa and Bogue Chitto River
near Bush.

20

Values for water temperatures at all sites in the
basin ranged from 1.0 °C at Bogue Chitto River near

Bush to 31.5 °C at Bogue Chitto River near Bush, Pearl
River at Pools Bluff near Bogalusa, and Pear] River near

Bogalusa. Median values ranged from 20.2 to 20.5 °C.
Maximum recorded water temperatures did not exceed

the State’s criterion of 32.2 °C at any of the sites in the
basin. Boxplots for water temperatures in figure 2.2.1-1
indicate slightly higher water temperatures at Pearl
River at Pools Bluff near Bogatusa than a1t Bogue Chitlo
River near Bush and Pearl River near Bogalusa.

Dissolved oxygen concentrations in water from
the basin ranged from 4.7 mg/l. at Pear] River near
Bogalusa to 12.1 mg/L at Pear] River at Pools Bluff near
Bogalusa. The median concentrations for dissolved
oxygen ranged from 7.7 to 8.2 mg/L.. Dissolved oxygen
concentrations were greater than the State’s minimum
water-quality criterion of 5.0 mg/L. in more than 95
percent of the samples analyzed at the sites. The U.S.
Environmental Protection Agency’s criterion  for
dissclved oxygen 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 the high dissolved oxygen
concentrations at the Pearl and Bogue Chitto Rivers,
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2.0 PEARL RIVER BASIN IN LOUISIANA-continued

2.2 Surface-Water Quality--continued

2.2.2 Relation Between Specific Conductance and Dissolved Solids

LOW CORRELATION BETWEEN SPECIFIC CONDUCTANCE
AND DISSOLVED SOLIDS

The correlation coefficient between specific conductance and
dissolved solid for Bogue Chitto River near Bush was 0.7 1.

Linear regression equations relating dissolved
solids concentrations to specific conductance were
calculated for three sites in the Pearl River basin
(fig. 2.2.2-1). The dissolved solids concentrations did
not include silica. The correlation coeffictent values, r,
ranged from 0.70 at Pear] River near Bogalusa to 0.89 at
Pear] River at Pools Bluff near Bogalusa. The relatively
weak correlation between specific conductance and
dissolved solids concentrations at the sites is probably
due to the extremely low (less than 100 pS/cm) specific
conductances at those sites.

The regression equation for Bogue Chitto River
near Bush, which was based on 168 chemical analyses,
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indicates that dissolved solids concentrations at that site
can exceed 500 mg/L when specific conductance values
exceed 767 uS/cm. However, the boxplot for specific
conductance for Bogue Chitto River near Bush
{fig. 2.2.1-1) indicates that the maximum specific value
was 187 uS/cm. Although no State criteria for irrigation
water guality are available 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) criterion for
dissolved solids in irrigation water {500 mg/L).
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2.0 PEARL RIVER BASIN IN LOUISIANA-continued

2.2 Surface-Water Quality—-continued

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

SODIUM CONCENTRATIONS IN WATER FROM THE BASIN
GENERALLY WERE LOW .

Maximum sodium concentration in the Pearl River basin (22 mg/L) occurred at
Pearl River at Pools Bluff near Bogalusa.

Calcium concentrations at all sites in the Pearl
River basin ranged from 0.90 mg/l. at Bogue Chitto
River near Bush to 26 mg/L at Pearl River near Boga-
lusa. Boxplots for three representative sites in the basin
(fig. 2.2.3-1) show the median calcium concentration at
Bogue Chitte River near Bush was approximately one-
half the median concentrations at the Pearl River sites.
For example, the median concentration at Bogue Chitto
River near Bush was 2.0 mg/L, and the median concen-
tration at Pear] River at Pools Bluff near Bogalusa was
38 mg/L. '

Magnesium concentrations in the basin ranged
from less than 0.01 mg/L at Pearl River near Bogalusa
to 3.0 mg/L at the same site. Boxplots from three repre-
sentative sites (fig. 2.2.3-1) show slightly lower magne-
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sium concentrations at Bogue Chitto River near Bush
than at the Pear] River sites.

The highest sodium concentration in water from
the basin was at Pearl River at Pools Bluff near Boga-
lusa (22 mg/l.). The minimum sodium concentration
(0.38 mg/L) was at Bogue Chitto River near Bush. Box-
plots for three representative sites shown in fig, 2.2.3-1
show that sodium concentrations in water from the basin
were low (less than 25 mg/L).

Concentrations of potassium in water from the
basin ranged from 0.08 mg/L at Bogue Chitto River near
Bush to 3.9 mg/L at Pearl River near Bogalusa. Box-
plots for three representative sites (fig. 2.2.3-1} show
slightly lower potassium concentrations at Bogue Chitto
River near Bush than at the Pear] River sites.
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-2.0 PEARL 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 Chioride

TOTAL ALKALINITY CONCENTRATIONS IN WATER FROM THE BASIN
GENERALLY WERE LESS THAN OR EQUAL TOTHE U.S.
ENVIRONMENTAL PROTECTION AGENCY’S MINIMUM CRITERION
FOR FRESHWATER AQUATIC LIFE

Alkalinity values in 95 percent of the samples analyzed at Bogue Chitto River
near Bush were less than or equal to 11 mg/L.

The data for major inorganic anions in water
from the basin indicated that concentrations of major
ions were below recommended levels for drinking
water, for which such levels have been established.
Alkalinity as calcium carbonate in water from the Pear]
River basin ranged from 2 mg/L at Pearl River near
Bogalusa to 64 mg/L at the same site. The lowest
median concentration (8 mg/L) occurred at Bogue
Chitto River near Bush, The maximum median alkalin-
ity in the basin was 16 mg/L, which cccurred at Pearl
River at Pools Bluff near Bogalusa. The boxplots for
three representative sites (fig. 2.2.4-1) show that alkalin-
ity concentrations in water from the basin generally
were less than or equal to 20 mg/L. For example,
95 percent of the alkalinity samples analyzed from
Bogue Chitto River near Bush were less than or equal to
11 mg/.. The U.S. Environmental Protection Agency’s
minimum alkalinity criterion for freshwater aquatic life
is 20 mg/L except where alkalinities for natural waters
commonly are less (U.S. Environmental Protection
-Agency, 1976).
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Concentrations of sulfate in water from the basin
ranged from less than 0.1 mg/l. at Bogue Chitto River
near Bush and Pearl River near Bogalusa to 22 mg/L at
Pearl River at Pools Biuff near Bogalusa. The SMCL for
sulfate in drinking water is 250 mg/L (U.S. Environ-
mental Protection Agency, 1986; Louisiana Department
of Environmental Quality, 1984). The boxplots for
three representative sites (fig. 2.2.4-1) show slightly
lower sulfate concentrations at Bogue Chitto River near
Bush than at the Pear] River sites.

Chloride concentrations in water from the basin
ranged from less than 0.1 mg/L at Bogue Chitto River
near Bush to 39 mg/L at Pearl River near Bogalusa, The
SMCL for chioride in drinking water is 250 mg/L (U.S.
Environmental Protection Agency, 1986; Louisiana
Department of Environmental Quality, 1984), Median
concentrations ranged from 6.0 mg/L at Bogue Chitto
River near Bush to 8.9 mg/L at West Pear] River at Pearl
River. The boxplots summarizing the data for three rep-
resentative sites in the basin {fig. 2.2.4-1) show low
chloride concentrations.
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2.0 PEARL RIVER BASIN IN LOUISIANA-~continued

2.2 Surface-Water Quality—-continued

2.2.5 Relation between Specific Conductance and Dissolved Chloride

LOW CORRELATION BETWEEN SPECIFIC CONDUCTANCE AND
DISSOLVED CHLORIDE AT PEARL RIVER BASIN SITES

The correlation coefficient between dissolved chloride and specific
conductance for Bogue Chitto River near Bush was 0.44.

Regression equations relating chloride concen-
trations to specific conductance values were calculated
for three sites in the Pearl River basin (fig. 2.2.5-1). The
correlation coefficient values, r, ranged from 0.44 at
Bogue Chitto River near Bush to 0.78 at Peari River at
Pools Bluff near Bogalusa.

The regression equations indicate a low correla-
tion between specific conductance and dissoived chio-
ride at the sites due to the low specific conductance (less
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than 100 pS/cm). They also indicate that chioride con-
stitutes a higher percentage of the dissolved solids in
water from Pearl River near Bogalusa than at the other
sites. For example, application of the regression equa-
tions to a specific conductance of 500 uS/cm yields an
estimated chloride concentration of 77 mg/L for Pearl
River near Bogalusa, 36 mg/L for Pear] River at Pools
Bluff near Bogalusa, and 34 mg/L for Bogue Chitto
River near Bush.
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2.0 PEARL RIVER BASIN IN LOUISIANA--continued

2.2 Surface-Water Quality-—-continued

2.2.6 Trace Metals?--Dissolved Copper, iron, Lead, and Zinc

DISSOLVED COPPER, LEAD, AND ZINC WERE WITHIN THE U.S.
ENVIRONMENTAL PROTECTION AGENCY’S RECOMMENDED LEVELS

Median concentrations of dissolved iron ranged from 170 to 200 ug/L.

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 (1976; 1986; 1994; 1996). Iron con-
centrations in water from the basin occasionally were
greater than 300 pg/l. which is the criterion for domestic
water supplies.

Concentrations of copper in water samples col-
lected in the Pear] River basin ranged from less than the
detection level at all sites to 25 pg/L at Pearl River at
Bogalusa. The median copper concentrations were less
than the detection level at all sites for which 10 or more
samples were analyzed. Copper concentrations for three
representative sites are summarized using boxplots in
figure 2.2.6-1. The boxplots (fig. 2.2.6-1) illustrate that,
at the sites, at least 95 percent of the samples analyzed
had copper concentrations of less than the detection
level of 20 pg/L. _

Iron concentrations ranged from 20 pg/L at
Bogue Chitto River near.Bush to 550 ug/l. at Pear]
River near Bogalusa. Median iron concentrations in the
basin ranged from 170 to 200 ug/L. Boxplots and tables

2“’I‘raditionally, dissolved trace-element concentra-
tions have been reported at the micrograms per liter
level. Recent evidence, mostly from large rivers, indi-
cates that actual dissolved-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 elevated envi-
ronmental concentrations from natural or human causes;
however, these data could reflect contamination intro-
duced during sampling, processing, or analysis. To confi-
dently produce dissolved trace-element data with
insignificant contamination, the U.S. Geological Survey
began using new trace-element protocols after the period
of record associated with this report.”
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(fig. 2.2.6-1) summarizing data for three representative
sites within the basin show that 95 percent of iron con-
centrations were less than 500 pg/L.

Concentrations of lead in water from the basin
were generally low at all sites. The concentrations
ranged from less than the detection Jeve] at all sites to 28
pg/t. at Pearl River near Bogalusa. The median concen-
trations were less than 5 pg/L at all of the sites for which
10 or more samples were analyzed. Boxplots for three
representative sites (fig. 2.2.6-1) show that at least 95
percent of the samples analyzed had lead concentrations
of less than or equal to 9 pg/l..

Zinc concentrations in water from the Pearl
River basin generally were low at all sites. Zinc concen-
trations in the basin ranged from less than the detection
level at all sites to 47 pg/L at Bogue Chitto River near
Bush. Median zinc concentrations were less than the
detection level at all of the sites. Boxplots for three rep-
resentative sites (fig. 2.2.6-1} show that less than 25 per-
cent of the zinc concentrations were greater than
20 ug/L in samples analyzed at Pear] River near Boga-
lusa.
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2.0 PEARL RIVER BASIN IN LOUISIANA-continued

2.2 Surface-Water Quality—continued

2.2.7 Nutrients--Nitrogen and Phosphorus Constituents

I.LOW NUTRIENT CONCENTRATIONS AT PEARL RIVER BASIN SITES

Maximum phosphorus concentration in the Pearl River basin (0.65 mg/L)
occurred at Pearl River near Bogalusa.

Concentrations of ammonia plus organic nitro-
gen in water from the basin ranged from 0.09 mg/L at
Pear]l River at Pools Bluff near Bogalusa to 5.9 mg/L at
the same site. Median concentrations ranged from
0.5 to 0.70 mg/L. Boxplots indicate that concentrations
of ammonia plus organic nitrogen were less than
1.0 mg/L in at least 75 percent of the samples analyzed
(fig. 2.2.7-1).

Concentrations of nitrite plus nitrate as nitrogen
in the Pearl River basin ranged from less than the detec-
tion level at all sites to 1.5 mg/L at Pearl River near
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Bogalusa. Median nitrite plus nitrate pitrogen concen-
trations ranged from 0.20 to 0.23 mg/fl.. Boxplots at
three representative sites show that median concenira-
tions at the sites were comparable (fig. 2.2.7-1).

Concentrations of total phosphorus in water in
the Peart River basin ranged from less than 0.01 mg/L at
all sites to 0.65 mg/L at Pearl River near Bogalusa.
Median concentrations ranged from 0.06 to 0.09 mg/L.
Boxplots for three representative sites show that phos-
phorus concentrations at the sites generally were low
(fig. 2.2.7-1).
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2.0 PEARL RIVER BASIN IN LOUISIANA~continued

2.2 Surface-Water Quality--continued

2.2.8 Organic Compounds--Pesticides and PCB’s

ORGANIC COMPOUNDS WERE DETECTED OCCASIONALLY IN
SURFACE WATERS IN THE BASIN

The most commonly occurring organic compound in the
Pearl River basin was diazinon.

Low-level concentrations of organic com-
pounds were detected occasionally in the Pearl River
basin, diazinon was detected at more sites and with
greater frequency than any of the other organic com-
pounds that were analyzed. The highest diazinon con-
centration was 0.12 pg/L in a sample collected at
Bogue Chitto River near Bush, Tables are used to sum-
marize occurrences of diazinon at three representative
sites in figure 2.2.8-1, because the total number of
samples analyzed for each site was less than 10 or the
number of samples that contained organic compounds
in concentrations greater than the reporting level was
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equal to or less than 10. Of these three sites, diazinon
was detected at all sites for which it was analyzed.

The herbicide 2,4-D was detected at most of the
other sites throughout the State, it was only detected at
Pear]l River at Pools Bluff near Bogalusa in the Pearl
River basin. The maximum concentration of 2,4-D in
water from that site was 0.03 ug/L. The tables listing
the number of samples in which organic compounds
were detected for three representative sites in the basin
indicate that almost 50 percent of the samples ana-
lyzed at Pearl River at Pools Bluff near Bogalusa con-
tained low-level concentrations of 2,4-D (fig. 2.2.8-1).
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2.0 PEARL 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 bacteria concentrations ranged from
70 to 260 cols/100 mL.

Concentrations of fecal coliform bacteria varied
greatly at the three sites in the Pearl River basin for
which data are available. Concentrations ranged from

less than 5 cols/100 mL at all sites to
38,000 cols/100 mL. at Bogue Chitto River near Bush.
Median  concentrations ranged from 70 to

260 cols/100 mL. Although fecal coliform concentra-
tions were greater than 200 cols/100 mL some of the
time at the sites, additional data are needed to determine
if the U.S. Environmental Protection Agency's (1976;
1986) maximum contaminant level is being exceeded.
Boxplots of fecal coliform concentrations at three repre-
sentative sites in the basin show that approximately
30 percent of the fecal coliform samples were greater
than 200 cols/100 mL at Bogue Chitto River near
Bush (fig. 2.2.9-1).

Concentrations of fecal streptococcus bacteria
also varied greatly at sites in the basin. Concentrations
ranged from 2 to 60,000 cols/100 mL at Bogue Chitto
River near Bush. Median fecal streptococcus concentra-
tions, which ranged from 280 to 500 cols/1 00 ml., gen-
erally were higher than the median fecal coliform
concentrations. Boxplots of fecal streptococcus concen-
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trations at three representative sites show that greater
than 75 percent of the samples collected at sites had
fecal streptococcus  concentrations  less  than
2,000 cols/100 mL {fig. 2.2.9-1).

The median ratio of fecal coliform to fecal strep-
tococcus bacteria was usually less than 0.7 at most of
the sites sampled for analysis of bacteria concentrations
in the Pearl 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 47 cells/ml. at Bogue Chitto
River near Bush to 150,000 cells/mL at Pearl River near
Bogalusa, Median concentrations ranged from 1,100 to
2,500 celis/mL. Boxplots of phytoplankton concentra-
tions at two representative sites show that although the
maximum phytoplankton concentration at Pear} River
near Bogalusa was 150,000 cells/mL, less than 25 per-
cent of the samples had concentrations greater than
11,000 cells/ml. (fig. 2.2.9-1).
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2.0 PEARL RIVER BASIN IN LOUISIANA--continued

2.2 Surface-Water Quality--continued

2.2.10 Suspended Sediment

SUSPENDED-SEDIMENT DATA WERE EVALUATED FOR PEARL RIVER
NEAR BOGALUSA

The maximum daily mean suspended-sediment discharge at Pearl River near
Bogalusa was 80,600 t/d for a water discharge of 109,000 ﬁ3/s.

Daily mean suspended-sediment data were avail-
able for twelve water years during the period 1981-93 at
Pearl River near Bogalusa. The minimum and maxi-
mum daily mean suspended-sediment concentrations,
daily mean suspended-sediment discharge, and corre-
sponding streamflow for the site are shown in
figure 2.2.10-1.

The daily mean suspended-sediment concentra-
tion ranged from 12 mg/L twice in the water year 1985
to B60 mg/L in the water year 1993. The streamflow:
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values corresponding to the minimum concentration

were 3,790 ft’/s and 3,760 ft3/s. The streamflow corre-
sponding to the maximum concentration of 860 mg/L

was 14,900 ft’/s.

Daily mean suspended-sediment discharges
ranged from 111 t/d with a corresponding discharge of

1,470 fi’/s to 80,600 vd when the discharge was
109,000 ft¥/s.
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2.0 PEARL RIVER BASIN IN LOUISIANA--continued

2.3 Summary and Conclusions

SPECIFIC CONDUCTANCE VALUES WITHIN THE BASIN WERE L.OW

The median values for specific conductance ranged from 44 to 83 uS/cm

The Pear! River basin in Louisiana is about
60 miles long and 40 miws wide. Most of the water
from the basin is primaril~ .sed for livestock. The Pearl
and Bogue Chitto Rivers are the primary sources of sur-
face water in the basin.

Water quality in the Pearl River basin in Louisi-
ana was investigated as part of a statewide investigation
1o evaluate water-quality conditions in the major sur-
face-water drainage basins in Louisiana. The water-
quality conditions in the Pearl River basin were evalu-
ated using data collected from four sites during the
water years 1943.95. Data for 33 water-quality proper-
ties and constituents for analyses stored in the U.S. Geo-
logical Survey's 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 eight categories of water-quality properties
and constituents: (1) physical properties--specific con-
ductance, pH, water temperature, dissolved oxygen, and
dissolved solids; (2) major inorganic cations--dissolved
calcium, magnesium, sodium, and potassium; (3} major
inorganic amons--total alkalinity as calcium carbonate,
dissolved sulfate, and dissolved chlonde; (4) trace met-
als--dissolved copper, iron, lead, and zinc; (5) nutri-
ents--nitrogen and phosphorus constituents; (6) organic
compounds--pesticides and PCB’s; (7) biological con-
stituents--fecal coliform and fecal streptococcus bacte-
ria and phytoplankton; and (8) suspended sediment.

- The physical properties varied for surface waters
in the basin. The median values for specific conduc-
tance ranged from 44 uS/cm (microsiemens per centi-
meter at 25 degrees Celsius) to 83 uS/cm. For pH,
values were less than 6.5, the lower limit of the U.S.
Environmental Protection Agency's recommended
range for freshwater aquatic iife, in greater than 50 per-
cent of the samples from Pear] River near Bogalusa,
Louisiana, and Bogue Chitto River near Bush, Louisi-
ana. Median values for water temperature ranged from

20.2 to 20.5 °C (degrees Celsius). Dissolved oxygen
concentrations were greater than the State’s minimum
water quality criterion of 5.0 mg/L (milligrams per liter)
in more than 95 percent of the samples analyzed at the
sites.

The data for major inorganic cations and anions
in water from the basin indicated that concentrations of
mafjor ions were below recommended levels for drink-
ing water, for which such levels have been established.
The maximum sodium concentration in water from the
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basin was 22 mg/I. at Pearl River at Pools Bluff near
Bogalusa, and the maximum chloride concentration was
39 mg/L at Pear] River near Bogalusa. Alkalinity values
in water from the basin were commonly less than or
equal to 20 mg/l, the U.S. Environmental Protection
Agency’s minimum alkalinity criterion for freshwater
aquatic life.

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 were greater than 300 pg/L
{micrograms per liter), which is the criterion for domes-
tic water supplies,

Nautrient concentrations in the Pearl River basin
generally were low. Median concentrations of ammonia
plus organic nitrogen as nitrogen ranged from 0.5 to
0.70 mg/L.. However, the maximum conceatration of
ammonia plus organic nitrogen as nitrogen in the Pearl
River basin (5.9 mg/L) occurred at Pearl River at Pools
Bluff near Bogalusa. Median concentrations of total
phosphorus in the basin ranged from less than
0.06 to .09 mg/L.

Analysis of the available organic-chemical data
indicated that diazinon was detected at more sites and
with greater frequency than any of the other organic
compounds that were analyzed. However, low-level
concentrations of other organic compounds were occa-
sionally detected at other sites. Diazinon was detected
at least once at all of the sites for which 10 or more sam-
ples were analyzed for organic compounds.

The median ratios of fecal coliform to fecal
streptococcus bacteria were less than 0.7 for most of the
sites in the Pearl River basin, indicating that sources of
fecal bacteria probably were predominantly livestock or
poultry wastes, However, additional samples closer to
the potential source of contamination need to be col-
lected and analyzed to confirm these results. Phy-
toplankton concentrations varied greatly at sites in the
basin due to the seasonal influence. Concentrations
ranged from 0 to 50,000 cells per milliliter.

Daily mean suspended-sediment discharges at
Pearl River near Bogalusa, which were available ranged
from 111 tons per day when the corresponding daily
mean discharge was 1,470 cubic feet per second to
80,600 tons per day when the corresponding daily mean
discharge was 109,000 cubic feet per second.



3.0 SELECTED REFERENCES

Boyle, I.M., Covay, K.I., and Bauer, D.P, 1984, Quan-
tity and quality of streamflow in the White River
basin, Colorado and Utah: U.S. Geological Sur-
vey Water-Resources Investigations Report 84-
4022, 84 p.

Britton, L.J., and Greeson, PE., eds., 1988, Methods for
collection and analysis of aguatic biological and
microbiological samples: U.S. Geological Survey
Techniques of Water-Resources Investigations,
book 5, chap. A4, 685 p.

Fenneman, N.M., 1938, Physiography of eastern United
States: New York, McGraw-Hil! Book Company,
714 p.

Fishman, M.I., and Friedman, L.C., eds., 1989, Methods
for determination of inorganic substances in water
and fAuvial sediments: U.S. Geological Survey
Techniques of Water-Resources Investigations,
book 3, chap. Al, 545 p.

Garrison, C.R., Lovelace, W.M., and Montgomery, P.A.,
1996, Water resources data--Louisiana, water
year 1995: U.S. Geological Survey Water-Data
Report LA-95-1, 510 p.

Hem, 1.D., 1985, Study and interpretation of chemical
characteristics of natural water (3d ed.): U.S.
Gﬁeological Survey Water-Supply Paper 2254,
263 p.

Hobba, W.A., Jr., 1981, Effects of underground mining
and mine collapse on the hydrology of selected
basins in West Virginia; West Virginia Geological
and Fconomic Survey Report of Investigation
RI 33,77 p.

Hynes, H.B.N, 1970, The ecology of running waters:
Toronto, University of Toronto Press, 555 p.
Langbein, W.B., and Schumm, S.A., 1958, Yield of sed-
iment in relation to mean annual precipitation:
American Geophysical Union Transactions, v. 39,

no. 6, p. 1076-1084.

Lee, EN., 1985a, Analysis of the low-flow characteris-
tics of streams in Louisiana: Louisiana Depar-
ment of Transportation and Development, Office
of Public Works Water Resources Technical
Report no. 35, 41 p.

1985b, Floods in Louisiana, magnitude, and fre-
quency--4th ed.: Louisiana Department of Trans-
portation and Development Water Resources
Technical Report no. 36, 30 p.

Louisiana Department of Environmental Quality, 1984,
Louisiana water quality standards: Louisiana
Department of Environmenial Quality, Office of
Water Resources, 35 p.

Louisiana Department of Transportation and Develop-
ment, 1984, The Louisiana water resources study
commission's report to the 1984 Legislature,
draft: Louisiana Department of Transportation
and Development, 438 p.

Lovelace, J.K., and Johnson, PM., 1996, Water use in
Louisiana, 1995: Louisiana Department of Trans-
portation and Development Water Resources Spe-
cial Report no. 11, 127 p.

McKee, 1.E., and Wolf, H.W., 1963, Water quality crite-
ria (2d ed.): San Francisco, Calif, California
State Water Resources Control Board, 548 p.

41

McWreath, H.C., 111, and Lowe, A.S., 1986, Louisiana
hydrologic atlas map no. 1. Mean annual runoff
in Louisiana: U.S. Geological Survey Water-
Resources lnvestigations Report 86-4149, map
(1 sheet). _

Millipore Corporation, 1972, Biological analysis of
water and wastewater: Bedford, Mass., Millipore
Corporation, 81 p.

Muller, R.A., Fournerat, WM., and Larimore, FB.,
1984, Louisiana climate and weather, 1951-80:
Baton Rouge, La., Louisiana State University
Graphic Services and Printing, 1 sheet.

National Academy of Sciences, National Academy of
Engineering, 1974, Water quality criteria, 1972:
Washington, D.C., U.S. Government Printing
Office, 594 p.

Odum, E.P, 1971, Fundamentals of ecology (3d ed.):
Philadelphia, Pa., W.B. Sanders Company, 574 p.

Rainwater, F.H., and Thatcher, L.1., 1960, Methods for
collection and analysis of water samples: U.S.
Geological Survey Water-Supply Paper 1454,
301 p.

Snider, J.L., and Covay, K.J., 1987, Premining hydrol-
ogy of the Logansport lignite area, De Soto Par-
ish, Louisiana: Louisiana Department of
Transportation  and  Development ~ Water
Resources Technical Report no. 41, 63 p.

Sokal, R.R, and Rohlf, F.J., 1969, Biometry: San Fran-
cisco, Calif., W.H. Freeman and Company, 776 p.

Tobin, R.L., and Youger, 1.D., 1977, Limnology of
selected lakes in Ohio-1975: U.S. Geological
Survey Water-Resources Investigations Report
77-105, 205 p.

U.S. Environmental Protection Agency, 1976, Quality
criteria for water: Washington, D.C., U.S. Envi-
ronmental Protection Agency, 256 p.

----- 1986, Quality criteria for water: Washington, D.C.,
U.S. Environmental Protection Agency, variously

paged.
----- 1994, Drinking water regulations and health
advisories: Washington, DC, U.S.

Environmental Protection Agency, Office of
Water, February 1994, variously paged.

----- 1996, Drinking water regulations and health
advisories: Washington, DC, U.s.
Environmental Protection Agency, Office of
Water, February 1996, variously paged.

U.S. Federal Water Pollution Control Administration,
1968, Report of the committee on water-quality
criteria; Washington D.C., 234 p.

U.S. Geological Survey, 1986, National water summary
1985 -- Hydrologic events and surface-water
resources: U.S. Geological Survey Water-Supply
Paper 2300, 506 p.

----- 1993, National water summary 1990-91 -- Hydro-
logic events and stream water quality: U.S. Geo-
logical Survey Water-Supply Paper 2400, 590 p.

Wershaw, R.L., Fishman, M.]., Grabbe, R.R., and Lowe,
L.E., eds., 1983, Methods for the determination of
organic substances in water and fluvial sediments:
U.5. Geological Survey Technigues of Water-
Resources I[nvestigations, book 3, chap. A3,
173 p.



TABLE 2.2-1. STATISTICAL SUMMARY OF WATER-QUALITY DATA
FOR THE PEARL RIVER BASIN IN LOUISIANA, 1943-95

43



s 60° 90 SO €0 () 10> iy Sl 1) 9yt snuoydsoyd
se [e103 ‘stuoydsoud

o 6T T Ly or (2) 10> 71 orl o LEl uagoniu se |BIoL
‘arentu snpd a1 ‘URFonIN
Tl Lo §0 €0 o 90 1'0 8¢ orl 10 ovl yaFoniu se (210} ‘oruedio

snjd eruowue ‘u3gorN

(1211 Jod swesdi ) SJUSLRRN

98 0L 09 £s 9t ) 1> 91 L81 b 881 PIA[OSSIP *2pLIOYD
0% 0t I ¥l ¥ () 1> 8 {31 I 981 paAjossip ‘Sefng
H 6 8 L ¢ 8 3 £9 [45! 1 - Tl LoD se eiol Anuyeyly
{1291 1ad sweadyru) suoue Jofepy
s Ll ! (4! 06 ¥l 80 ve Ll 163 LLY PIAJOSSIP “UITISSEIO
LS St Oy re 0¢ of 8¢ 1! 9L 1) SLi PRAJOSSIp ‘WINIpOg
£'1 %4 Ly 0L 8¢ 12:3 S0 9C GLi 10 SLi paAjossip ‘wiisaudeiy
I'e [ 0c 61 Sl iz 060 7L 8L1 109 BLI P2A|OSSIp ‘WinidgEy
(1231 J2d swieIFijimw) suoijes Jofely

(4% 1014 9t [43 9¢ Le 0T 9l (e) (¥} 861 (1o 1ad
sweldij|iuw) $plos paAjossi(]

£01 I'é 8 VL 89 €8 ¥o 6 (®) (e} 651 (1omg Jad
sweide[jin) ua34x0 paa|ossi(]
0'6C LT §0T 0§l S6 £0¢ 0t gig (e) (e} 8LI ammesadua) Jatem
oL LS 9 9 LS ¥9 1Y L (® (e} 061 (suun prepuess) Hd
(4 9¥ 44 oy [43 7434 61 L8] (®) (2) 6L1 20ULlINpU0d dy1oadg

sasadoad feois{yg
i YL {uetpawt)  YIGT g BN WAL DUIXEJA {9A3] j243) $ashjeus USNTHSUOD
4yios Suwpodar  Jumoday o sequiny] 20 Lpadoad
01 jenba Jo Lienb-r1mepm
uetj) 1912213
sasA[eue
S3]HUI2IB] JO 13quinN

(1) BUEBISINOT ‘YsSngf Jeal Faly o)) Indog

[uey) ssof > "usat3 2B S)Un 15UI0 pue 'STHSIO)) $oFap uy 1 amjeraduis) 1oEm
1$T118]57) $92130p G718 Jolewnuad Jad SISO U S1 S0URIINPUOD 315adg "1-(°g 2431} Ul UMOYS Jaquiny dew Y3 S1 SWeU oS 3U) Yllm sasayjudred Ul 1aquiny|

S6-EF6T ‘DUDISINOTT Ut HISDG 4341 1403 31 40f Saﬁ &pyponb-1310m Jo Civununs wamsums -7 aquy

44



[ 10> 10> 10> 10> @ 107> 10> 0 £0) [ je10r ‘A7
(@) (@ (@) (© @ (>'q) 0> 10> 0 o [4 je10] ‘ugjnsopuy
10 > 10> 107> 10> {2) 10> Iy i 10 Gl [R101 "UHppRiQ
1= 0> 10> 10> o> ) 10> 0> 0 10 vl [E101 ‘uoigieled
10> 10> > 10> 10> o) o= 107> 0 I ¢l [£103 "unpusy
0> > 10> 107> 10> (2) > 10> 0 1) ¢l {e10] ‘uoiyiEEy
> 1> = [> > 6 > = 0 I’ gl {2103 "9UBPIOIYD)
o> 107> o> (o> Ho> ) (0> 10> 0 10 cl [B10} "dUepUL]
48 §1) 107> 10> 0> () 0> (4% ¥ ) ¥1 {e101 ‘uouizel(
{q) Q) (qQ) (4) (@) (0'q) 1> > 0 I’ 6 12101 *40d
100> 100> [0g> 100> 100> ) 100> 100> ] 160 Sl 1210y (Lad
(1311} 10d sweadorniw) spunodwod owediQ
0T 0= 07> 0g= > &) 0= Ly 6 0T L PaA0SSEp “OUZ
g ¢> &> > ¢> C)) s> 6 €T S 43 panjoSSIp "PEA]
00t 0174 00T gel 0% 061 0T 0LE 8L 04 8L paAj0SSIp “UOI]
0> 0> 0z> oz> 0> ) 0T> 0T> 0 0z L paajossip ‘1addo)
(3011 1ad sweiBolonu) s[ElOW 30BLL,

00%'9  00I'T 0011 01y 00t 00L"] Ly 00061 65 0 6% (s
1od $1120) uopjuejdoifud

000'€l  00T'1 08t 06 o 00T'¢C [4 00009 611 ! 6l (ssayjrus Q[ Jod
. $2MI0100) snosozcdans (2093

008°L 069 092 16 0z 00v'1 ¥ 000°8€ ¥4 { 1Tt (sroupijiw Q01
1ad $31000D) WLIOJI|0D [BD]

sjuansuod eadooig
§i56 yg,  (uepaw}  YIgT g UBSN  WNUHEIN  WHIXBR [2A3) [2A9] sosA[eur UM ISUOD
Y05 Suniodas Suniodsy  Joisquini 10 Auadoad
0y jenba 10 Lupenb-iaiepm
uet 19)eid
i sasdjeue
Sa]iluanIag JO JoquinN

panupuod--(T) BUBISINGT ‘YsAg Jeau 13N ONIED ansog

PANUBUOY~-C6-Eh6 T ‘PUDISINOTY U} UISHG 1241Y 14D 21} +0f vjop Kpyonb-iaipm fo Livununs [OUSHOIS “[-7°7 2197

45



9t [ 60° S ©) 107> oz I 10 o snioydsoyd
se [2)0) ‘snioydsoyd

24 8T 0T ar 01> () oI> T 9 or IL uagouu se [e10}
‘oreaiu snyd ouniu ‘usBounN

¢l 56’0 0L0 9¢0  0£0 §80 600 6% i 10°0 LS usBoniu se {01 ‘uedio
. snjd guowe ‘uaZoniN

{1o1[ 1od surerSijjiur) sjuatnny
11 £'8 oL 9'g 9¢ oL 9T 9l L I’ [43 PaA{0SSIp “SpULORD
61 £l I 06 9 1 £ (44 [43 I 7L PAA[OSSIP Sjgjng
LT 0T 91 i 9 gl £ 67 14 ] 1L tQDED se (101 ‘Anutjey|y
(any Jod sweaSipw) suoue sofep
P e 6’1 L ¢l 6'l [N 9C L Hy (43 P3AJOSSID "WNISSRIOG
6l 15 A [A Lt 6'6 [A e 1L S0 iL PAAJOSSID "WpOg
Sl £l [ o'l 9 'l 0% L1 (43 {0 [43 PaAjOSSIP ‘winisaugep
9¢ vy 8¢ gt 4 6¢ 91 €9 [43 100 [43 P3AJOSSIp “winid[ey
(1911 10d swiesdi 1w suones Jofey

98 [43 19 08 ;13 9 6T 86 (&) () 0L (2o 3ad
: SWeIS1jIL) SPHOS Paajossi(]

§01 (4] LL 69 9 08 66 4! (e} (® PL (zonp Jod
: swed1[[Tu) uadAxo paajossi]
10¢ §'LE 70T 8l 'L 1'oe 09 $le (e} (®) ¥L ainjesaduwo) 1ojep
oL 69 39 9. LS 99 Y - 6L (®) (®) L (suun prepueys) Hd
vl 201 £8 £9 Y4 78 £ (43| (e} ® [44 20URIONPUOI DYyidadg

samadoad fedisdyg
HTW yigL (ueipaw)  YiIsg Yig 135223 A WRUIWHP  WNWIXE j249] [2A2] sash|eue WBMIISUOD
qins Buniodaz  Funioday Joisquiny 10 Apadoid
01 [enbs 10 Ajenb-raepm
uey) J2jeaid
sasAfeur
SopnUasIag Jo Jaquinp

PanunuOy--L6-tF6 I

Ut

(7) eueisino-y ‘esnpedog Teau gJaig sjood 1e Jasry [Head

‘DUDISINOT Ul UISDG 4341Y N.Ewm ayy 10f ppp (jonb-1a1ps fo Lwununs pousyvis '[-7° 21921

46



1) [ 10> 10> t0> &) (0> £ L o 91 12103 ‘AT
(@ (@) )] (@) (@ (>'q) [o> 10> 0 ¢ 6. {e10] ‘ugj|nsopuy
0> 107> [o> 10> o> (2} 10> 10> 0 10 91 [B301 "BLpRIQG
0= 10> 10> > > () 10> 10> 0 16) 91 jel0} ‘uotIedRg
10> 0> 10> > = () 107> 10> 0 1) ol [e10] ‘ULpUz
> 10> 10> 10> 10> () 10> 10> 0 10 9i [230 "uoRpeEN
I e b= [> i> (2) > I’ i ¢ 91 18101 *aueplojyD
0> 10> 10> o> 0> 9) 10> 10> 0 19 9l je10) *duepul]
w 1 (0> 10> 1> {2} 107> oy L 10 91 {B101 ‘UOUIZBI(]
> P> > > 1> ©) 1> > 0 e 91 {2101 ‘dDd
190> 100> 160> 100> 100> (2 100> 100> 0 100 91 [e101°.1dd
(1ov1] Jod sweidomomu) spunodwod stued0
0T 0z 0z> o> 0T (2 0z> 0g 9 0z 174 PIA{OSSEp “OUIZ
9 ¥ (4 [> = () > g (40 I 0z PRAJOSSIP PE]
)24 0zc 0L1 071 09 0L1 0% 1} 74 0T 01 0c PoAJOSSIp "UOl]
e 0> (N~ ). 0z> 0T> 0 0z 0T paajosstp 1addo)
{(1onj 12d swrerdoroiur) sjeraw 0e4],
008’9 008°1 005 051 £Z 009°1 ¥ 000'%¢ 0s I 0% snaooooidans jeoag
00€'E 08T 0L 0g 5> () &> 00T’ 05 ¢ 7€ WICTHOD jBa34
(s3onjEprt g1 J3d $91U0[00) BLIAIORG--SIUSMNSUOD [eoiSojorg
yicg  wyies  (umipsuny  4isg yig UBIA WAWIEY  Wnuxep j3A9] 2431 soskjeue JUSMIISUCD
yios Suntodar  Sunupodey  josaquunN 1o fuedoad
o1 fenba 10 Lipenb-1a18Mm
uey) 1ojeud
soshjeue
S2[1IUB213] 3O JqUIAN

panuijuoy--S6-£461

PIRUIUOd--(7) BUEBISINOT] ‘esnjeSog yeau Jynig sjood I J2alY [1834

‘pupISInOT Ul ISV 2247y 1403 213 10f vIwp Kypnb-iapy fo Capununs [poysyoIs 1-7°C 21901

47



Lr (4% 60 Ly Py () 0> sy i 1 8vl snioydsoyd
se [2)0) ‘snioydsoyd

£y 6T’ [xa 143 o= (2) 0> <l 611 or orl uaZ0iu Se [210)
‘greniu snjd 2ERIU *uaSonIN

Pl 980 99°0 050 0c0 L0 138 I VR 6l 9¢i (00 ot uofoniu se [ei0) *d1uesio
snjd euoule ‘ua30aIN

{19151 32d sweaSipu) SIUAINN]
4] 01 6L 6°C L't ¥'8 £ 6t 2743 I’ - EvE PoA|OSSIP “BPLIOIYD
¢l 0l 6L 8's Tt () P> ¥4 Ore [ 122 paA[ossip ‘aeyng
0t 4! 1! L g ! Z ¥9 1LE I [LE YODrD se jelo] Anuteyy
(a1} Jad sweaBijiun) suolue 1ofepy
LT 0¢ L ¥l [l L oy 6t lee (1) Ieg POAOSSIp “WIISSENO
£l 18 69 s o't L 61 0z (423 19 [4%° PaAJOSSIp “Wnipog
81 £l | 06’ o () 107> 0%t 1742° [ 947 PIAOSSIP ‘WNISAUBBIA
s ¥y L't 0t 07 ge 01 9z She 100 $he P2A|OSSID ‘niden
(2am] Jod swivayw) suone jofejy

[43 8¢ ¢ oy LE 39 (43 ¥Ti (®) ® 0te (+omy Jod
swiesSi[iwl) SPIOS PaAJOSSI(]

["#1 ) (A L 99 £8 L'¥ 4! (2) (®) 74! (2o31) Jod
s i) aa84x0 poaossi(]
$'6et 0Le §0T Fl '8 00z 17 ¢le (e) (2) 181 ammeraduay Jorem
"L L9 9 9 8¢ ¥o Y 8L () (e) 0Lt (s1un pepueis) Hd
001 3L 74 09 Sy 1L 9¢ SLi () (&) 6LE aoueionpuod sysadg

sarpodoid [eoisAyg
JI1G6 g/ {ueipowr)  YIST yig UBIN WNWHH — WIALIXER joA3) 242 sasA[eur JUINISUOD
10S Sumpodar . Buipodsy o saquuing] Jo Aysedoud
o1 jenbz 10 Kupenb-1o1epm
ueyt seaId
sash[eue
CRI[HI=REEE Jo 1quInN

(£) eueisinoy ‘esnedog] Jeau JaAly [1EdJ

PN --SG-EFGT ‘PUDISINOY WY UISDQ 22 1402 ] YY) 4of vivp Lonb-aagpa fo Lapunans [poysuyms [-7°7 3190

48



G (4) {a) (q) {q) (o'q) 10> 0> 0 10 € [101 ‘d-¥'T
{Q) (@ (Q) (9) () (>'q) 107> 10 i ) 4 [el01 ‘upieIQ
(@) (@) @ (@ Q) (>'q) 10> 1> 0 £4) ¥ fel0) ‘uonjeled
@ @ @ @ @ Ea) 10> 107> 0 ) ¥ e303 ‘upuy
@ ) Q) @ C) (>'a) 10> 10> 0 1 4 {2301 ‘uonpelEN
(@) (@) (q) G} (9 (o' 1> > 0 I ¥ Jej01 fauBpIOY
(@ (q) @ Q) (q) (q) o> 10> 0 1o ¥ {6101 ‘auepuly
(q) (q) (q) (@ Q) (o'q) 10> 807 4 10 b {2101 ‘uoutzeld
(q) (@ (g @ {@ (o'q) 1> > 0 i € [e101 *gDd
(9) Q) Q) (@) (@ (>'q) 100> 100> 0 10°0 4 [e101 \Lad
(s=] Jad swerdoiom) spunoduiod o1ued1)
8t 0T 0T> oz 0z> (@ 0z> oy €T 07 I8 paAjossip OUIZ
6 > > > > (2} &> 8¢ £l g 08 paAjossip ‘ped
09y 087 00¢ Or1 08 0Tt or 0ss o8 Ol 58 POA|OSSIP U]
0> 0> 0> 0Z> e (2) 0> 174 3 0z 6L paafossip ‘saddo)
(x2yy fad swesBoomu) s|elat 3081,

000'89 000'10  00S°T 0oL 091 000°TH 96 000081 68 0 6% (Fw
1ad s1329) uopjueidoifyd

00T 09L olc ocl ord 001l i 0001 901 3 901 (s1appypu Q1 Jad
$3IU0[0) STI20001da1S [BO3,]

0091 01T 08 9T g 0ge [4 008'L 901 I 01 (srapiint O0¥
1ad $21U0|0D) ULIOJHOD [BD3]

sjuamnsuod jeoidojoig
yice yig,  {ueppewiy  UIGZ Niile ueI WALERY WX [2A9] [oA9] - sashjeue JUANISUCD
uios Supsodas  Sumiodoy  jolequinN 10 Auadoxd
03 {enbe o Aijenb-1o1epm,
ueyy 1ojeaisd
sask[zuB
SOHIUAIA] O I2qUINN

panuuo))

--CG-CHET DUDSIMOT UL UISDY 1241y v g 3yt 10f ;op dyqonb-13194 fo Kepununs jooysyms [-7°7 21981

PonURUOed--(¢) BUBISINO] ‘gsnjedog Jeau Jaaly [3ed

49



"S3NjEA PINFRLISI PAUIZU0D 5B BIBD 2¥NRIAY PIIRINO[ED JON] ,
‘Ol ey 5$9] sBM IZIS RS a8N1ed3G PAJRIAAEI JON ¢

“afqeaydde JoN
61 i 6% 9 9g 7o 9t ¥ 6t I’ 6¢ DBAOSSIP ‘BpHIOIUD
91 6 9L 7o (44 78 (43 Ll 6t 10 6t PIAJOSSIP ‘jejng
(12y3f Jod sureaSigjru) suoiue Jofepy
6L 89 9 9¢ 67 79 Ly 88 (®) (®) LE @ sod
SGIRISIFHIW) SPHOS PIAJOSSIY
89 59 £'9 19 9¢ £9 g9 €L (®) (®) 6t (snun prepueis) Hd
Sl %] ¥L £y v SL St ¢Cl (®) ®) 6t 20UEIONPUOD JYidadg
saruadoxd [eatsdyg
yeh 0iGs (ugpawr)  WGT e HeoW UMUIEy  WNEIXep [2A3 [2A9] soskjeuw JU2RISUOD
nOs Sunzodar  Jumioday Josoquiny 10 Lyadoxd
0] [enba 10 Ayjenb-10EMm
uey Joyead
sasAppue
SOIIA0IR4 JO I2QEUNpN

(p) BuRISINGT| “J2A1Y [1B3] JE J3ATY 183 1590

panunUe)--S6-EH61 ‘PUDISIROT U UISDG 4341 1403 1} 10f mop Gupnb-i1pa fo Lapvunans wonsyms [-7°Z 1971

50



= USGS

sclonce 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
> Surrace WATER
>  Water Quauty
> WamrUse

For more information access:

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




