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HYDROLOGIC MONITORING IN THE AREA OF THE
TENNESSEE-TOMBIGBEE WATERWAY, MISSISSIPPI-ALABAMA
FISCAL YEAR 1984

by Fred Morris, III

ABSTRACT

This report, the eleventh in a series of annual reports presenting
hydrologic data collected from the area of the Tennessee-Tombigbee
Waterway, covers the fiscal year ending September 30, 1984. The Waterway
has been under construction since the early 1970's and is due for comple-
tion in 1985. The 1lower end of the Waterway from Demopolis Lake
through Aberdeen Lake and the upper end from Bay Springs Lake to Pickwick
Lake have been completed and filled. The only portion of the Waterway
not complete is the canal section between Aberdeen Lake and Bay Springs
Lake. Included in this report are data on ground-water levels and quali-
ty; surface-water stage, discharge, and quality; and disposal area water
levels, water quality, and rainfall. These data were obtained at the
request of the U.S. Army, Corps of Engineers, Mobile and Nashville
Districts, as part of comprehensive programs to monitor the hydrologic

effects of construction and operation of the Waterway.



HYDROLOGIC MONITORING NETWORK

Sampling sites and observation wells used to define hydrologic
conditions prior to construction are described by Brahana and others
(1974) in the U.S. Army Corps of Engineers report entitled, “First
Supplemental Environmental Report, Continuing Environmental Studies,
Tennessee-Tombigbee Waterway." That original network of surface- and
ground-water sites has been modified into the present hydrologic
monitoring network (figs. 1-10). The network is designed to provide
monitoring capabilities at selected hydrologic sites, including:

(1) Major aquifers that may be stressed by Waterway construction
and operation;

(2) Surface-water sites near locks and dams where the effects of
construction may be greatest, or near points of inflow or
outflow of major tributaries;

(3) Areas where hydrologic problems already existed;

(4) Selected locations in and/or near Pickwick Lake and Demopolis
Lake that monitor boundary conditions.

The purpose of the monitoring network is to document changes in the
hydrologic environment that may occur during construction and operation
of the Waterway. Ongoing monitoring will provide data and a refined
definition of the system on which to base construction, management, and
environmental decisions.

Ground Water

Ground-Water Network

The basic ground-water network consists of 13 lines of wells located
approximately perpendicular to the Waterway. The basic network is
supplemented by wells located in or near construction areas that are
either planned, in progress, or completed. Numerous wells monitor the
regional aquifers and the related alluvial and terrace aquifers. The
relationship of these local water-bearing units to the regional aquifers
is described by Brahana and others (1974). Descriptions of wells in the
network are tabulated in Appendix A.
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Ground-Water Levels

Under natural conditions water levels in wells fluctuate seasonally
and reflect recharge to and discharge from aquifers. Natural
water-level fluctuations of less than 1 foot (0.3 meter) to more than
10 feet (3 meters) per year have been observed in the aguifers in the
study area. The alluvial and terrace aquifers generally showed larger
fluctuations than did aquifers 1in the Eutaw, McShan, or Gordo
Formations, or in the Mississippian or undifferentiated Palezoic
aquifers.

Hydrographs of the wells 1in the network showing water-level
variations from the time each well was constructed through
September 1984 are presented in Appendix A.

During the reporting period, 126 observation wells in the network
were measured quarterly. Wells 33A, 33B, 33C, and 87A were discontinued
due to inaccessibility. Thirty-two of the observation wells were
equipped with recorders to provide refined definition of short-term
hydrologic events. The water levels in these wells were recorded at one-
hour intervals. Records from these 32 recorders are on file at the
Jackson, MS, or Tuscaloosa, AL, offices of the U.S. Geological Survey.
Recorders have been moved systematically during the construction phase to
ensure monitoring of strategic wells near areas of active construction.
Wells that show greater than normal water-level variations are normally
monitored until any abnormal conditions stabilize or are accounted for.

Ground-Water Quality
A total of 21 wells in the network were sampled during the
reporting period by U.S. Geological Survey personnel. Additional sites
selected by U.S. Army, Corps of Engineers personnel were also sampled.
The results of these analyses are found in Appendix A.

Surface Water

Surface-Water Network

The surface-water network consists of 18 sites located in the area
of the Tennessee-Tombigbee Waterway. The purpose of the network is to
monitor the stream stage, discharge, and water quality. Descriptions of
sites in the network are tabulated in Appendix B.

Surface-Water Stage and Discharge

Surface-water stage and discharge data were collected at numerous
sites in the area of the Tennessee-Tombigbee Waterway, including most
sites at which water-quality data were collected. The collection of
stage and discharge data at most of these sites is not funded by this
project but is funded under cooperative programs with various State and
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Federal agencies. The data collected at sites not included in this
project are available in the offices of the U.S. Geological Survey.
Data collected during this reporting period that are funded by this
project include: stage data for 02430100 Mackeys Creek near Moores
Mill, MS, and 03592824 Tenn-Tom Waterway at Cross Roads, MS; and stage
and discharge data for 03592718 Little Yellow Creek East near
Burnsville, MS (Appendix B).

Surface-Water Quality

Water-quality data were collected at 17 surface-water sites in the
network at various frequencies during the reporting period as a part of
this and other studies. One new site, 02430100 Mackeys Creek near
Moores Mill, MS, was added at the beginning of this reporting period.

The results of analyses of water samples at 02441000 Tibbee Creek
near Tibbee, Ms, are not necessarily representative of the stream con-
ditions upstream of the sampling site. The normal pool elevation of
163.00 feet msl for Columbus Lake creates a stage of about 8.8 ft and
causes variable backwater conditions based on the actual pool elevation.
The backwater condition results in a large cross-section area and ex-
tremely low velocities and measurements of stream discharge for water
samples collected during backwater conditions are not practical.

Water-quality monitors were operated at 02430100 Mackeys Creek
near Moores Mills, MS and 03592824 Tenn-Tom Waterway at Cross Roads,
MS. The parameters monitored include: specific conductance, pH, water
temperature, turbidity (03592824 Tenn-Tom Waterway at Cross Roads, MS),
and dissolved oxygen. These parameters were recorded at one-hour inter-
vals. A pumping suspended-sediment sampler was also operated at
03592824 Tenn-Tom Waterway at Cross Roads, MS, and was automatically
activated at 12-hour intervals.

The results of these analyses and daily summaries of the
water-quality values recorded by the monitors during the reporting
period are presented in Appendix B.

Samples for suspended sediment analysis and particle-size
distribution of the suspended sediment and surface bed material were
collected at 02436500 Town Creek near Nettleton, MS, and 02448000
Noxubee River at Macon, MS. Specific conductance and temperature were
measured daily at two sites on the lower Tombigbee River in Alabama:
02449000 Tombigbee River at Gainesville, AL, and 02469762 Tombigbee
River below Coffeeville Lock and Dam, AL. These measurements as well as
results of analyses of monthly water-quality samples collected at
02469762 Tombigbee River below Coffeeville Lock and Dam, AL, are also
included in Appendix B. The collection of data at these sites was not
funded under this program.

14



Disposal Area

Disposal Area Network

The disposal area network consists of a pair of wells in each of
three disposal areas and a rain gage in each of three areas. One well in
each pair is open in the cast overburden material and the other is open
in the natural material below the cast overburden. The purpose of the
network is to monitor the water level in the cast overburden material,
the quality of the water passing through the material, and rainfall on
the areas. Descriptions of wells and rain-gage sites in the network are
tabulated in Appendix C.

Disposal Area Water Levels

Water levels in the disposal area wells were measured quarterly
during the reporting period. Two of the wells were dry. The water
levels of the four wells that were not dry are tabulated in Appendix C
along with the water-quality analyses.

Disposal Area Water Quality

A total of four wells in the network were sampled quarterly during
the reporting period by U.S. Geological Survey personnel. In order to
assure that the samples were representative, the wells were bailed to
near the bottom, allowed to recover, and then sampled. The results of
analyses of these samples are found in Appendix C.

Disposal Area Rainfall
Three tipping-bucket rain gages with recorders were operated during
the reporting period. Rainfall amounts were recorded at 15-minute
intervals at each site. Daily summaries of rainfall measured at the
rain gages during the reporting period are presented in Appendix C.
QUALITY ASSURANCE

Ground-Water Levels

The collection, analysis, and computation of ground-water
water-level records are conducted in accordance with techniques and
procedures established by the U.S. Geological Survey and are within the
guidelines recommended in the "National Handbook of Recommended Methods
of Water-Data Acquisition" (Office of Water Data Coordination, 1977).

156



Surface-Water Stage and Discharge

The collection, analysis, and computation of surface-water stage
and discharge records are conducted in accordance with procedures
described in a series of "Techniques of Water Resources Investigations
of the U.S. Geological Survey" (TWRI). The field activities are
presented in three chapters entitled "General Procedures for Gaging
Streams" (Carter and Davidian, 1968), "Stage Measurements at Gaging
Stations" (Buchanan and Somers, 1968a), and "Discharge Measurements at
Gaging Stations" (Buchanan and Somers, 1968b), and more recently in
Water Supply Paper 2175 "Measurement and Computation of Streamflow:
Volume 1, Measurement of Stage and Discharge" (Rantz and others, 1982).
Daily discharge is computed in conformance with procedures described in
Water Supply Paper 2175, "Measurement and Computation of Streamflow:
Volume 2, Computation of Discharge" (Rantz and others, 1982). All
procedures are within the gquidelines recommended 1in the “National
Handbook of Recommended Methods of Water-Data Acquisition" (Office of
Water Data Coordination, 1977).

Water Quality

The procedures used by the U.S. Geological Survey in the collection
and analysis of samples of water and bottom materials are in conformance
with the methods of laboratory analysis and sample preservation and
handling described in TWRI "Methods for Determination of Inorganic
Substances in Water and Fluvial Sediments" (Skougstad and others, 1979).
Water samples collected as a part of this investigation were analyzed in
one of the National Water-Quality Laboratories of the Water Resources
Division, U.S. Geological Survey. These laboratories have an effective
quality control program which includes the use of duplicate samples and
standard reference water samples. TWRI "Quality Assurance Practices for
the Chemical and Biological Analysis of Water and Fluvial Sediments,"
(Friedman and Erdman, 1982) describes quality control techniques,
quality assurance practices, and statistical techniques used by the
Central Laboratory System.

The methods used in the collection and analyses of bacteriological
samples are given in TWRI "Methods for Collection and Analysis of
Aquatic Biological and Microbiological Samples" (Greeson and others,
1977). A1l bacteriological analyses were performed in the field within
a few hours after the samples were collected.

The  methods used in the collection and analyses of
suspended-sediment samples are given in TWRI "Methods for Measurement of
Fluvial Sediment" (Guy and Norman, 1970) and "Laboratory Theory and
Methods for Sediment Analysis" (Guy, 1969).

The procedures used for water-quality field data collection are in
accordance with techniques established by the U.S. Geological Survey and
are within the gquidelines recommended in the "National Handbook of
Recommended Methods of Water-Data Acquisition" (Office of Water Data
Coordination, 1977).
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APPENDIX A
GROUND-WATER DATA
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