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ABSTRACT
This report summarizes the time-of-travel of solutes 

information for Mississippi streams that is available in the 
files at the Mississippi Department of Environmental Qual-
ity, Office of Pollution Control.  The time-of-travel informa-
tion was tabulated for 112 miles of stream reaches in eight 
of the ten major drainage basins in the State.  The data were 
collected during studies conducted from 1981 through 1998.  
Estimation of time-of-travel of solutes is important for envi-
ronmental studies of streams and may be critical in the event 
of accidental or other spills of contaminants into a waterway.  

INTRODUCTION
The U.S. Geological Survey (USGS) collaborated with 

the Mississippi Department of Environmental Quality, Office 
of Pollution Control (MDEQ-OPC), in a project to compile all 
the time-of-travel of solute information on Mississippi streams 
available at the USGS and the MDEQ-OPC.  This report is the 
second of two reports to present the time-of-travel informa-
tion. The first report presented the data located in the files of 
the USGS.  

This report presents, in tabular form, all the available 
time-of-travel information for Mississippi streams located in 
the files of the MDEQ-OPC. The compilation of these data 
into a single document facilitates the use of the data.    

The possibility of accidental or intentional (bio-terrorism) 
spills of contaminants into Mississippi streams is of concern 
to those using water from the rivers in the State.  Estimating 
solute travel time in streams is important in the event of spills 
of contaminants and for pollution studies.  A tabulation of all 
the time-of-travel information for Mississippi streams in the 
files of the MDEQ-OPC will be beneficial to the public and to 
local, State, and Federal agencies. 

The time-of-travel information at MDEQ-OPC was 
collected from 1981 through 1998 along 112 miles of stream 
reaches in the State. The streams for which information is 
available represent eight of the ten major drainage basins 
(fig. 1).  All the time-of-travel information presented in this 
report was collected by the MDEQ-OPC or by contracted 
representatives of MDEQ-OPC.  

The time-of-travel data were collected as part of various 
MDEQ-OPC studies to determine the movement of a potential 

contaminant through the reaches of a waterway.  Most, if not 
all, the studies were conducted to determine solute travel time 
from lagoon outfalls to relatively short distances downstream 
to selected sampling sites. The studies used similar procedures 
to determine solute time-of-travel.  The time-of-travel data 
were determined by injecting known amounts of fluorescent 
dye into streams at selected sites and measuring the travel time 
of the dye to downstream sampling points.  Slug injections of 
Rhodamine WT fluorescent dye were used in all of the studies 
except in the September 1989 study on Sipsey Creek where 
the constant-injection method was used to input the Rhoda-
mine WT dye into the stream.  The dye concentrations in the 
water samples collected were measured using a fluorometer.  
The travel time of the dye was determined by using the time of 
collection of the water sample containing the peak concentra-
tion of dye.  In some of the studies, the time-of-travel of the 
leading and trailing edges of the dye cloud was determined.  
The leading edge of the dye plume is the first detection of a 
dye concentration greater than background fluorescence.  Most 
of the studies were made during periods with little or no sur-
face runoff or during periods when the streams were at or near 
base flow conditions.  Stream discharge measurements were 
made during most of the studies; discharge was estimated for 
most sites where measurements were not available.  Latitude 
and longitude for the study sites was determined by using 
USGS 7 1⁄2-minute quadrangle maps and information furnished 
by MDEQ-OPC. 

PRESENTATION OF DATA
Time-of-travel of solute information was compiled from 

the individual study files and reports at the MDEQ-OPC.  In 
instances where the information was in field form, the data 
were inspected and tabulated.  Time-of-travel information was 
tabulated for the following drainage basins and stream groups 
in Mississippi (fig. 1).

• Tombigbee River Basin (fig. 2)

• Pascagoula River Basin (fig. 3)

• Pearl River Basin (fig. 4)

• Yazoo River Basin (fig. 5)

• Big Black River Basin (fig. 6)

Time-of-Travel of Solute Data Collected by the 
Mississippi Department of Environmental Quality 
for Mississippi Streams 

By J. Kerry Arthur
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near Grenada has the greatest miles (7.78) of river reaches 
with data in the Yazoo River Basin.  Of the remaining basins 
with time-of-travel data, the Tennessee River Basin (fig. 8) 
has the least miles (3.70) of time-of-travel information all of 
which are on Indian Creek at Iuka.  In the Big Black Basin, 
time-of-travel information was collected only on Bear Creek 
near Canton.  No time-of-travel data are available on stream 
reaches in the coastal streams basin and in the Mississippi 
River Basin.

The Bogue Chitto River near Brookhaven in the Inde-
pendent Streams Basin has the second greatest miles (12.1) of 
river reaches with time-of-travel of solute information.  Bear 
Creek near Canton in the Big Black River Basin has the next 
greatest miles (9.00 miles) of river reaches with time-of-travel 
information.  The Yalobusha River near Grenada in the Yazoo 
River Basin has the third greatest miles (7.78) of river reaches 
with data.  Sowashee Creek at Savannah Grove has all the 
river reach mileage (4.71) with time-of-travel information in 
the Pascagoula River Basin.  Data were collected on Sowashee 
Creek for three streamflow rates.   Data were collected on 
Sipsey Creek near Sebastopol for two streamflow rates.  For 
all other stream studies, time-of-travel information for each 
stream reach was collected for one streamflow rate.  

REFERENCES
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quality data for calibration and validation of a model of a 
Mississippi stream:  University of Southern Mississippi, 
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Hill, D.O., 1981, Sipsey Creek survey:  Green Acre Farms, 
Sebastopol, Mississippi, variously paginated.

Reed, Randy, 1986, City of Brookhaven wasteload allocation 
report—Development of final effluent limits, Bogue Chitto 
River near Brookhaven, Mississippi:  Mississippi Depart-
ment of Natural Resources, Bureau of Pollution Control, 
variously paginated.

Reed, Randy, 1987, City of Hazlehurst wasteload allocation 
report—Development of final effluent limits, East Facility, 
Bahala Creek near Hazlehurst, Mississippi:  Mississippi 
Department of Natural Resources, Bureau of Pollution Con-
trol, variously paginated.

Reed, Randy, Thomas, Jeff, and Lyons, Rusty, 1989, City of 
Corinth POTW replacement preconstruction water qual-
ity:  Bridge Creek near Corinth, Mississippi:  Mississippi 
Department of Natural Resources, Bureau of Pollution 
Control, unpaginated.

Shindala, Adnan, Truax, Dennis, and Corey, M.W., 1982, 
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Mississippi State University, Engineering and Industrial 
Research Station Report CE-82-2, 213 p.

• Independent Streams Basin (fig. 7)

• Tennessee River Basin (fig. 8)

• Lower Mississippi-Tennessee Streams Basin (fig.9) 

The stream reaches in each basin with time-of-travel 
of solute information are shown in figures 2-9.  The drain-
age basin names are consistent with the names used by the 
MDEQ-OPC.

The time-of-travel of solute information for Mississippi 
streams is presented in table 1.  The data tabulated for each 
stream consist of the following parameters:

• Source and date of study—Name, month, and year of 
study.

• Reach—Location of beginning and end of reach. 

• Reach number—Numerical designation of reach. 

• County—Name of county of reach.

• Latitude—Degrees, minutes, and seconds of latitude at 
beginning and end of reach.

• Longitude—Degrees, minutes, and seconds of longi-
tude at beginning and end of reach.

• Length of reach—Length of reach in miles.

•  Solute time-of-travel, in hours—Elapsed travel time 
of dye cloud from the beginning to the end of the 
reach.

• Lead edge—Leading edge of dye cloud.

• Peak—Peak concentration in dye cloud.

• Trail edge—Trailing edge of dye cloud.

• Solute rate of travel, in miles per hour—Rate of 
travel time of dye cloud from the beginning to the end 
of the reach.

• Lead edge—Leading edge of dye cloud.

• Peak—Peak concentration in dye cloud.

• Stream discharge, in cubic feet per second.

The Pascagoula River Basin (fig. 3) has the greatest total 
miles (22.4) of river reaches with time-of-travel of solute 
information. The Tombigbee River Basin (fig. 2) has the 
second greatest total miles (20.5) of river reaches with time-
of-travel of solute information.  Tallahala Creek near Laurel 
has the greatest miles (17.7) of river reaches with data in the 
Pascagoula River Basin and the most miles of river reaches 
with information of all the rivers tabulated. Chico Creek near 
Houston has the greatest miles (7.70) of river reaches with 
data in the Tombigbee River Basin.  The basin with the next 
greatest miles (18.6) of river reaches with time-of-travel infor-
mation is the Yazoo River Basin (fig. 5). The Yalobusha River 
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