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INTERNATIONAL SYSTEM OF UNITS (SI)
Multiply By To obtain
inch (in.) 25.40 millimeter (mm)
foot (ft) 0.3048 meter (m)
mile (mi) 1.609 kilometer (km)
square mile (mi2) 2.590 square ki]ometgr (km2)
acre-foot (acre-ft) 1,233 cubic meter (md)
cubic_foot per second 0.02832 cubic meter per second
(ft3/s) (m3/s)
gallon per minute (gal/min)  0.06308 liter per second (L/s)
degree Fahrenheit (°F) °C = 5/9 (°F-32) degree Celsius (°C)
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at 25°C)

In this report "sea level" refers to the National Geodetic

Vertical Datum of 1929 (NGVD of 1929)--a geodetic datum derived from a
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level nets of both the United

States and Canada, formerly called "Mean Sea Level of 1929."
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HYDROLOGIC MONITORING IN THE AREA OF THE
TENNESSEE-TOMBIGBEE WATERWAY, MISSISSIPPI-ALABAMA,
FISCAL YEAR 1986

by Fred Morris III

ABSTRACT

This report, the thirteenth in a series of annual reports, presents
hydrologic data collected in the area of the Tennessee-Tombigbee
Waterway during the fiscal year ending September 30, 1986. Included in
this report are data on ground-water levels and quality; surface-water
stage, discharge, and quality; and disposal-area water levels and water
quality. These data were obtained at the request of the U.S. Army Corps
of Engineers, Mobile District, as part of a comprehensive program to
monitor the hydrologic effects of construction and operation of the
Waterway.

PROGRAM CHANGES FOR 1986

For Fiscal Year 1986 (FY86), the number of wells in the ground-water
network was reduced from 439 to 315; the number of sites in the surface-
water network at which water-quality data were collected was increased
from 17 to 26. In addition, several minor changes were made in the net-
work.,

Beginnning in FY86, water-quality samples were analyzed by the U.S.
Army Corps of Engineers (COE) South Atlantic Division Laboratories (SADL)
in Marietta, Georgia. Also, the Tennessee Valley Authority (TVA) Aquatic
Biology Laboratory in Muscle Shoals, Alabama, analyzed benthic macroin-
vertebrate, periphyton, phytoplankton, and zooplankton. Collection and
analysis of biological data was a new element in the program.

Explanations furnished by COE and TVA concerning their respective
quality-assurance programs are included in the Quality Assurance section
of this report. Also, laboratory data tables furnished by COE and TVA
are printed in two appendixes.
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HYDROLOGIC MONITORING NETWORK

Surface-water sites and observation wells in the original hydrologic
monitoring network, used to define hydrologic conditions in the area of
the Tennessee-Tombigbee Waterway prior to construction, are described by
Brahana and others (1974) in the COE report, “First Supplemental
Environmental Report, Continuing Environmental Studies, Tennessee-
Tombigbee Waterway, Alabama and Mississippi." The present hydrologic
monitoring network includes:

Major aquifers that may have been stressed by the Waterway
construction and operation;

Surface-water sites near locks and dams where the effects of

construction may have been greatest, or at sites of inflow or
outflow;

Areas of known or suspected hydrologic problems;

Selected sites on and near Pickwick Lake and Demopolis
Lake.

The purpose of the present hydrologic monitoring network is to
document changes in the hydrologic environment that may occur during
operation of the Waterway. The locations of all the hydrologic moni-
toring sites in the vicinity of the Waterway at which data have been
collected since the beginning of the project are shown in figures 1-8,
except for a few sites which are not shown because of the limited
coverage of the maps (furnished by the U.S. Army Corps of
Engineers, Mobile District).

Ground Water

Network

The present ground-water network consists of 315 wells in the
regional aquifers and the shallower alluvial and terrace aquifers. The
relation between shallow water-bearing units and regional aquifers is
described by Brahana and others (1974). The descriptions of wells in the
network are tabulated in Appendix A.
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Levels

Under natural conditions, water levels in wells fluctuate seasonally
and reflect recharge to and discharge from aquifers. Water-level
fluctuations of less than 1 foot to more than 10 feet per year have been
observed in the aquifers in the study area. Water-level fluctuations
generally were larger in the alluvial and terrace aquifers than in the
regional aquifers.

During FY86, all 315 observation wells in the network were scheduled
to be measured quarterly by the U.S. Geological Survey. However, one
well (P600B) was destroyed during the year and 14 (14A, 14C, 23D, 23I,
23L, 230, 43A, 45A, 74B, 94A, GW92A, GW94, GW97, and 6DP164) were either
dry or could not be measured because of obstructions in the wells.
Hydrographs showing water-level variations in the wells for the period
of U.S. Geological Survey (USGS) record through September 1986, are pre-
sented in Appendix A.

Quality
Water-quality data were collected at 15 wells in the network and at
two additional sites selected by the COE. Results of the field deter-
minations made by the USGS are given in Appendix A; the results of the
COE laboratory analyses are presented in Appendix COE.

Surface Water

Network

The surface-water network, which is designed to monitor water
quality, currently consists of 26 sites in the area of the Tennessee-
Tombigbee Waterway. Descriptions of these sites are tabulated in
_ Appendix B.

Stage and Discharge

Surface-water stage and discharge data were collected at numerous
sites (including most sites at which water-quality data were collected)
in the area of the Tennessee-Tombigbee Waterway. The collection of
stage and discharge data at these sites was funded by cooperative
programs with various State and Federal agencies. Data collected at
these sites are available either in the Jackson, Miss., or Tuscaloosa,
Ala., office of the USGS.

11



Quality

Water-quality data were collected by the USGS at 26 surface-water
sites in the network during the 1986 reporting period (Appendix B).
Eleven sites were added at the beginning of the 1986 reporting period;
two sites were discontinued. Changes were made at the following sites:

New sites:
343140088192235 TTW Bay Springs Lake Navigation Mile 412.3
335008088311335 TTW Aberdeen Lake Sedimentation Range 1A
333927088304935 TTW Columbus Lake Buttahatchee R Bendway 26A
333119088291435 TTW Columbus Lake Sedimentation Range 1A

02441498 Tombigbee R Columbus Bend SR 11B at Columbus, MS
02443610 Tombigbee R at Pratt Camp SR SHB bl Columbus, MS
02444158 Tombigbee River ab Aliceville Lock and Dam, AL
02444210 Tombigbee R Big Creek Bend nr Pickensville, AL
02447010 Tombigbee River at Cooks Bendway nr Warsaw, AL
02447020 Tombigbee River ab Gainsville Lock and Dam, AL
02466998 Tombigbee River ab Demopolis Lock and Dam, AL
Discontinued sites:
02431000 Tombigbee River near Fulton, MS
02467001 Tombigbee River below Demopolis Lock and Dam, AL

The water-quality monitor and suspended-sediment sampler at 03592824
Tenn-Tom Waterway at Cross Roads, Miss., were also discontinued.

Data for 02441000 Tibbee Creek near Tibbee, Miss., may not represent
water-quality conditions upstream of the sampling site. Normal pool
elevation of 163.00 feet above sea level for Columbus Lake creates a
stage of about 8.8 feet at the Tibbee Creek site, resulting in variable
backwater conditions. Measurements of stream discharge were not
obtained during backwater conditions.

Results of the COE laboratory analyses are given in Appendix COE.
Results of the TVA laboratory analyses are tabulated in Appendix TVA.

Data for suspended-sediment concentration, particle-size distribu-
tion of suspended sediment, and stream bed material were collected at
02436500 Town Creek near Nettleton, Miss., and 02448000 Noxubee River
at Macon, Miss. Monthly field determinations were made at two tributary
sites; 02446500 Sipsey River near Elrod, Ala., and 02448500 Noxubee
River near Geiger, Ala. Specific conductance and water temperature were
measured daily, and samples were collected periodically at two sites on
the lower Tombigbee River -- 02449000 Tombigbee River at Gainesville,
Ala. (monthly), and 02469762 Tombigbee River below Coffeeville Lock
and Dam, Ala. (quarterly). The results of these USGS measurements and
analyses are presented in Appendix B. Collection of these data was
funded by cooperative agreements with various State and Federal agen-
cies.

12



Disposal Area

The present disposal area network consists of two wells in disposal
area 1704 (fig. 1). One well is open in the cast overburden material
and the other is open in the natural material below the cast overburden
material. The purpose of data collection is to monitor water levels in
areas of cast overburden material and the quality of the water passing
through the material.

Water samples were collected and water levels were measured
semiannually by the USGS during the 1986 reporting period. Descriptions
of the two wells and data collected at those sites are tabulated in
Appendix C. The results of COE laboratory analyses of these samples are
tabulated in Appendix COE.

QUALITY ASSURANCE

Geological Survey

Ground-Water Levels

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

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 entitled *“"Techniques of Water Resources
Investigations of the U.S. Geological Survey" (TWRI). 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, 1968), and "Discharge Measurements at
Gaging Stations" (Buchanan and Somers, 1969), 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). A1l procedures are
within the guidelines recommended in the “National Handbook of
Recommended Methods for Water-Data Acquisition" (Office of Water Data
Coordination, 1977).

Water Quality

Procedures used by the USGS 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 Chapter Al, Book 5, "Methods for Determination of Inorganic
Substances in Water and Fluvial Sediments" (Skougstad and others, 1979).

13



Procedures used for water-quality field data collection are in
accordance with techniques established by the USGS and are within the
guidelines recommended in the "National Handbook of Recommended Methods
for Water-Data Acquisition” (0ffice of Water Data Coordination, 1977).

Corps of Engineers

Methods for Chemical Analyses

The procedures used by the COE SADL for the analysis of water and
sediment samples are in conformance with the methods described in U.S.
Environmental Protection Agency (USEPA) "Test Methods for Evaluating
Solid Waste" (USEPA, 1986), TWRI "Methods for Determination of Inorganic
Substances in Water and Fluvial Sediments" (Skougstad and others, 1979)
and USEPA and COE "Procedures for Handling and Chemical Analysis of
Sediment and Water Samples" (U.S. Army Engineer Waterways Experiment
Station, 1981). Quality control techniques and quality assurance prac-
tices used by SADL are contained in USEPA, Region IV "Engineering Support
Branch Standard Operating Procedures and Quality Assurance Manual"
{UggsA, 1986) and SADL Quality Assurance/Quality Control Plan (SADL,

987).

Tennessee Valley Authority

Aquatic Biology

The procedures used in the collection and laboratory analysis of
aquatic biological samples, i.e. phytoplankton, zooplankton, periphyton
for community numbers and autotrophic indices, and benthic macroinver-
tebrates, are conducted in conformance with standard TVA procedures.
The applicable procedures are described in "Field Operations Biological
Resources Procedures Manual" (TVA, 1983) and include the following:

Procedure NR OPS-F0-BR-21.4, "Sample Collection - Phytoplankton”

Procedure NR OPS-F0-BR-21.5, "Sample Collection - Periphyton"

Procedure NR OPS-F0-BR-21.6, "Sample Collection - Zooplankton"

Procedure NR OPS-F0-BR-21.11, "Qualitative Sample

Collection - Benthic Macroinvertebrates”

® Procedure S&F OPS-F0-BR-21.12, "Quantitative Sample
Collection - Benthic Macroinvertebrate Sampling with a Ponar
Dredge”

®* Procedure NR OPS-F0-BR-22.1, "Receipt and Handling of Biological
Samples"

® Procedure NR OPS-F0-BR-22.2, "Identification and Enumeration of
Phytoplankton"

®* Procedure NR OPS-F0-BR-22.3, "Identification and Enumeration of
Periphyton"

®* Procedure NR OPS-F0-BR-22.4, "Identification and Enumeration of
Zooplankton"

® Procedure NR OPS-FQ-BR-22.5, "Identification, Enumeration, andWet

Weight Biomass of Benthic Macroinvertebrates”

14



® Procedure NR OPS-F0-BR-22.6, “Biomass/Chlorophyll Ratio for
Periphyton"

® Procedure NR OPS-F0-BR-22.9, "Coding and Verifying Aquatic
Biological Laboratory Data Sheets"

In addition to the collection or analytical protocols, these procedures

contain the quality control and quality assurance techniques used by the
TVA's Aguatic Biology Laboratory.

15
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EXPLANATION OF CODES AND ABBREVIATIONS CONTAINED IN DATA TABLES
IN THE APPENDIXES

PRINCIPAL AQUIFER

Geologic
unit code Aquifer name and age

110ALWM Quaternary alluvium, Quaternary

110TRCS Undifferentiated terrace deposits, Quaternary
111ALWM Holocene alluvium, Holocene

21178GB Tombigbee Sand Member of Eutaw Formation, Upper Cretaceous
211EUTW Eutaw Formation, Upper Cretaceous

211EUTWR  Eutaw Formation (Restricted), Upper Cretaceous
211EUTWL  Lower Eutaw Formation, Upper Cretaceous
211IMCSN McShan Formation, Upper Cretaceous

211GORD Gordo Formation, Upper Cretaceous

300PLZC Paleozoic Erathem, Paleozoic

330MSSP Mississippian System, Mississippian

337FRPN Fort Payne Chert, Lower Miasissippian

HYDROLOGIC UNIT

An eight-digit hydrologic unit code refers to a specific drainage basin
as delineated by the Office of Water Data Coordination on the State
Hydrologic Unit Maps (Seaber and others, 1987).

WATER-QUALITY REMARKS

Remark Code Remark
E Estimated value
> Actual value is known to be greater than the value shown
<orl Actual value is known to be less than the value shown
K Results based on colony count outside the acceptance

range (non-ideal colony count)

WATER-QUALITY SAMPLE SOURCE AND CONDITION

Numerical codes have been assigned to describe the source of the sample
and the conditions under which it was collected. A numerical code will
not be given in a water-quality table except to describe unusual con-
ditions. The codes that may be given in this report are as follows:

Sample source Sampling condition
26 Pump 0.10 Was being pumped
8 Pumping

PARAMETERS FOR CHLOROPHYLL/BIOMASS DATA

PAM2 Pheophytin a per square meter
PI Pheophytin Index
CBM2 Chlorophyll b per square meter
CCM2  Chlorophyll c per square meter
AFOW  Ash free organic weight
Al Autotrophic Index
CCAM2 Corrected chlcrophyll a per square meter
CAlL Corrected autotrophic index
. Indicates that the analysis for that parameter was invalid.*

* Any other variables calculated using the invalid parameter are to
be considered invalid also.

puac 1% ‘g:o”(?w))
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APPENDIX A
GROUND-WATER DATA

DESCRIPTIONS OF WELLS
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