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FACTORS FOR CONVERTING INCH-POUND UNITS TO 

INTERNATIONAL SYSTEM OF UNITS (SI)

Multiply

inch (in.)
foot (ft)
mile (mi)
square mile (mi?)
acre-foot (acre-ft) 1
cubic foot per second

(ft3/s)
gallon per minute (gal/min) 
degree Fahrenheit (°F) 
micromho per centimeter

at 25° Celsius (umho/cm
at 25°C)

By

25.40
0.3048
1.609
2.590

,233
0.02832

0.06308
C = 5/9 (°F-32) 

1.000

To obtain

millimeter (mm) 
meter (m) 
kilometer (km) 
square kilometer (km2) 
cubic meter (m3) 
cubic meter per second

(m3/s)
liter per second (L/s) 
degree Celsius (°C) 
microSiemens per centimeter

at 25° Celsius (uS/cm)
at 25°C)

National Geodetic Vertical Datum of 1929 (NGVD 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 "mean sea level".



HYDROLOGIC MONITORING IN THE AREA OF THE

TENNESSEE-TOMBIGBEE WATERWAY, MISSISSIPPI-ALABAMA

FISCAL YEAR 1985

by Fred Morris III

ABSTRACT

This report, the twelfth 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, 1985. The 

Waterway, under construction since the early 1970's, was completed in 

January 1985. Included in this report are data on ground-water levels 

and quality; 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 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 U.S. Army Corps of Engineers report 
entitled, "First Supplemental Environmental Report, Continuing 
Environmental Studies, Tennessee-Tombigbee Waterway, Alabama and 
Mississippi." The 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 monitor selected hydrologic 
sites that include:

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

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

(3) Areas of known or suspected hydrologic problems;

(4) Selected sites on and near Pickwick Lake and Demopolis 
Lake to monitor boundary conditions.

The purpose of the present hydrologic monitoring network is to 
document changes in the hydrologic environment that may occur during 
construction and operation of the Waterway.

Ground Water 

Ground-Water Network

The basic ground-water network consists of wells located along 13 
lines approximately perpendicular to the Waterway. The network is 
supplemented by other wells located in or near the excavated areas. 
Water levels are monitored at numerous wells in the regional aquifers and 
the shallower alluvial and terrace aquifers. The relationship between 
shallow water-bearing units and regional aquifers is described by Brahana 
and others (1974). Descriptions of wells in the network are tabulated in 
Appendix A.

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 to more than 10 feet per year have been 
observed in the aquifers in the study area. In the alluvial and terrace 
aquifers, water-level fluctuations generally were larger than in the 
Eutaw, McShan, or Gordo aquifers, or in the Mississippian or undifferen- 
tiated Paleozoic aquifers.
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During the 1985 reporting period, 122 observation wells in the net­ 
work were measured quarterly. An additional 317 observation wells that 
had previously been monitored by the U.S. Army Corps of Engineers were 
added to the monitoring program during the 1985 reporting period. Of the 
439 observation wells, two (148 and APF60) were destroyed, two (61A and 
61B) were discontinued, and 10 (23D, 23L, 230, 43A, 45A, GW3B, GW97, 
GW100, NE2-1, and 6DP165) were either dry or could not be measured. 
Hydrographs of the wells showing water-level variations for the period of 
U.S. Geological Survey record through September 1985 are presented in 
Appendix A.

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 1-hour intervals. Water-level 
records from these 32 recorders are on file at the Jackson, Miss., or 
Tuscaloosa, Ala., offices of the U.S. Geological Survey. Recorders were 
moved systematically during the construction phase to .ensure monitoring 
of strategic wells near areas of active Waterway construction. Wells 
that show greater than normal water-level variations are usually moni­ 
tored until any abnormal conditions stabilize or are accounted for.

Ground-Water Quality

A total of 22 wells in the ground-water network were sampled during 
the 1985 reporting period by the U.S. Geological Survey. Five additional 
sites selected by the U.S. Army Corps of Engineers were also sampled. 
The results of the 27 U.S. Geological Survey analyses are given 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 was not part of this 
project. These data were collected at stations operated under coopera­ 
tive programs with various State and Federal agencies. The data 
collected at sites not included in this project are available in the 
Jackson, Miss., or Tuscaloosa, Ala., offices of the U.S. Geological 
Survey. Data collected at stations operated for this project include: 
stage data at 03592824 Tenn-Tom Waterway at Cross Roads, MS; and stage 
and discharge data at 02430100 Mackeys Creek near Moores Mill, MS, and 
03592718 Little Yellow Creek East near Burnsville, MS (Appendix B).
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Surface-Water Quality

Water-quality data were collected at 17 surface-water sites in the 
network at various frequencies during the 1985 reporting period as a 
part of this and other studies. Four sites, 02430005 Tenn-Tom Waterway 
below Bay Springs Lock and Dam, MS, 02437101 Tombigbee River below 
Aberdeen Lock and Dam, MS, 02441391 Tombigbee River below Columbus Lock 
and Dam, MS, and 02467001 Tombigbee River below Demopolis Lock and Dam, 
AL, were added and two sites, 02446500 Sipsey River near Elrod, AL, and 
02448500 Noxubee River near Geiger, AL, were reactivated at the 
beginning of the 1985 reporting period. Sampling at six sites, 02429975 
Black Branch at Paden, MS, 02429985 Sandy Hook Creek near Paden, MS, 
02437500 Tombigbee River at Aberdeen, MS, 02437560 Nichols Creek near 
Aberdeen, MS, 02441400 Tombigbee River near Columbus, MS, and 03592708 
Little Yellow Creek near Holts Spur, MS, was discontinued at the 
beginning of the 1985 reporting period.

The results of analyses of water samples obtained at 02441000 
Tibbee Creek near Tibbee, MS, are not necessarily representative of the 
stream conditions upstream of the sampling site. The normal pool eleva­ 
tion of 163.00 feet National Geodetic Vetrical Datum of 1929 for 
Columbus Lake creates a stage of about 8.8 ft at the Tibbee Creek site 
resulting in variable backwater conditions. The backwater condition 
causes a large cross-sectional area and extremely low velocities; there­ 
fore, measurements of stream discharge are not practical for water 
samples collected during these conditions.

A water-quality monitor was operated at 03592824 Tenn-Tom 
Waterway at Cross Roads, MS. The parameters monitored include: speci­ 
fic conductance, pH, water temperature, turbidity, and dissolved oxygen. 
These parameters were recorded at 1-hour intervals. A US PS-69 pumping 
suspended-sediment sampler, automatically activated at 12-hour inter­ 
vals, was also operated at this site.

The results of these analyses and summaries of daily water-quality 
values recorded by the monitor during the 1985 reporting period are pre­ 
sented in Appendix B.

Data for suspended-sediment concentration, particle-size distribu­ 
tion of 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: 02449000 Tombigbee River at 
Gainesville, AL, and 02469762 Tombigbee River below Coffeeville Lock and 
Dam, AL. The results of these measurements as well as results of analy­ 
ses of water samples collected at 02469762 Tombigbee River below 
Coffeeville Lock and Dam, AL, are also presented in Appendix B. The 
collection of data at these sites was not part of this project.

In August 1985, a water-qualtiy reconnaissance was made at 69 
miscellaneous surface-water sampling sites along the Waterway from the 
upper end of Lock "E" Pool to the lower end of Demopolis Lake, in con-
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junction with routine sampling of the 18 sites in the surface-water net­ 
work. These 69 sites included sites located near the center of selected 
bendways, below canal section gated spillway structures, above and below 
canal section minimum flow structures, in the upper and lower portions of 
each Lake and Pool, and below Lock and Dam minimum flow structures. 
Field determinations included: Secchi Disk and vertical profile for tem­ 
perature, specific conductance, dissolved oxygen, and pH, at all sites; 
instantaneous discharge at canal section minimum flow structures; and 
fecal coliform at sites in the upper and lower portions of each Lake and 
Pool. Descriptions of the sites and the results of the field deter­ 
minations are presented in Appendix B.

Disposal Area 

Disposal Area Network

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

Disposal Area Water Levels

Except for two dry wells, water levels in the disposal area wells 
were measured quarterly during the 1985 reporting period. Water levels 
and water-quality analyses for four wells in the disposal areas are tabu­ 
lated in Appendix C.

Disposal Area Water Quality

Four wells in the network were sampled quarterly by the U.S. 
Geological Survey during the 1985 reporting period. In order to ensure 
that the samples were representative of water in the cast overburden 
material, the wells were bailed to near the bottom, allowed to recover, 
and then sampled. The results of analyses of these samples are given in 
Appendix C.

Disposal Area Rainfall

Three tipping-bucket rain gages with recorders were operated and 
rainfall amounts were recorded at 15-minute intervals at sites in three 
disposal areas. Daily summaries of rainfall measured at each rain gage 
during the 1985 reporting period are presented in Appendix C.

15



QUALITY ASSURANCE 

Ground-Water Levels

The collection, analysis, and computation of ground-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 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). The field activi­ 
ties 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). All proce­ 
dures are within the guidelines recommended in the "National Handbook of 
Recommended Methods for 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. The National Water Quality 
Laboratories have an effective quality control program that 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 Erdmann, 1982) describes 
quality control techniques, quality assurance practices, and statistical 
techniques used by the National Water-Quality Laboratories.

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). All bacteriological analyses were performed in the field within a 
few hours after the samples were collected.

16



The methods used in the collection and analyses of suspended- 
sediment samples are given in TWRI "Field 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 guidelines recommended in the "National Handbook of 
Recommended Methods for Water-Data Acquisition" (Office of Water Data 
Coordination, 1977).

17



SELECTED REFERENCES

Boswell, E. H., 1972, Geohydrology of the Tennessee-Tombigbee Divide-Cut 
Area, Tishomingo County, Mississippi: U.S. Geological Survey 
Administrative Report, 38 p.

Brahana, J. V., 1974, Hydrologic monitoring in the area of the 
Tennessee-Tombigbee Waterway, Mississippi-Alabama, April 1973 
through June 1974: U.S. Geological Survey Administrative Report, 
95 p.

Brahana, J. V., German, E. R., Davis, M. E., and Wasson, B. E., 1974, 
Predicted effects of the Tennessee-Tombigbee Waterway on the hydro- 
logic environment, Mississippi-Alabama in First supplemental 
environmental report, continuing environmental studies, 
Tennessee-Tombigbee Waterway, Alabama and Mississippi: U.S. Army 
Corps of Engineers, Mobile District, v. 2, 3, and 4.

Buchanan, T. J., and Somers, W. P., 1968, Stage measurements at gaging 
stations, Chapter A7 of Book 3, Applications of hydraulics: U.S. 
Geological Survey Techniques of Water-Resources Investigations, 
28 p.

   1969, Discharge measurements at gaging stations, Chapter A8 of 
Book 3, Applications of hydraulics: U.S. Geological Survey 
Techniques of Water-Resources Investigations, 65 p.

Carter, R. W., Davidian, Jacob, 1968, General procedure for gaging 
streams, Chapter A6 of Book 3, Applications of hydraulics: U.S. 
Geological Survey Techniques of Water-Resources Investigations, 
13 p.

Daniel, J. F., Newcome, Roy, 1974, Aquifer test analysis in the
Divide-Cut Area, Tennessee-Tombigbee Waterway, Tishomingo County,
Mississippi: U.S. Geological Survey Administrative Report, 46 p.

Friedman, Linda C., and Erdmann, David E., 1982, Quality assurance prac­ 
tices for the chemical and biological analyses of water and fluvial 
sediments, Chapter A6 of Book 5, Laboratory analysis: U.S. 
Geologcial Survey Techniques of Water-Resources Investigations, 
181 p.

Greeson, P. E., Ehlke, T. A., Irwin, G. A., Lium, B. W., and Slack, 
K. V., editors, 1977, Methods for collection and analysis of 
aquatic biological and microbiological samples, Chapter A4 of 
Book 5, Laboratory analyses: U.S. Geological Survey Techniques of 
Water-Resources Investigations, 332 p.

Guy, H. P., 1969, Laboratory theory and methods for sediment analysis, 
Chapter Cl of Book 5, Laboratory analysis: U.S. Geological Survey 
Techniques bT Water-Resources Investigations, 58 p.

18



Guy, H. P., and Norman, V. W., 1970, Field methods for measurement of 
fluvial sediment, Chapter C2 of Book 3, Application of hydraulics: 
U.S. Geological Survey Techniques of Water-Resources Investiga­ 
tions, 59 p.

Leake, S. A., 1977, Simulation of flow to a partially penetrating 
trench: U.S. Geological Survey Journal of Research, v. 5, no. 5, 
15 p.

Morris, Fred, III, 1983, Hydrologic monitoring in the area of the 
Tennessee-Tombigbee Waterway, Mississippi-Alabama, Fiscal Year 
1982: U.S. Geological Survey Open-File Report 83-764, 189 p.

   1984, Hydrologic monitoring in the area of the Tennessee-Tombigbee 
Waterway, Mississippi-Alabama, Fiscal Year 1983: U.S. Geological 
Survey Open-File Report 84-717, 174 p.

   1985, Hydrologic monitoring in the area of the Tennessee-Tombigbee 
Waterway, Mississippi-Alabama, Fiscal Year 1984: U.S. Geological 
Survey Open-File Report 85-692, 152 p.

Office of Water Data Coordination, U.S. Geological Survey, 1977: 
National handbook of recommended methods for water-data acquisi­ 
tion.

Rantz, S. E., and others, 1982, Measurement and computation of 
streamflow: U.S. Geological Survey Water-Supply Paper 2175, v. 1 
and 2, 631 p.

Skougstad, M. W., Fishman, M. J., Friedman, L. C., Erdmann, D. E., 
Duncan, S. S., editors, 1979, Methods for determination of inorga­ 
nic substances in water and fluvial sediments, Chapter Al of 
Book 5, Laboratory analysis: U.S. Geological Survey Techniques of 
Water-Resources Investigations, 626 p.

Shell, J. D., 1976, Hydrologic monitoring in the area of the 
Tennessee-Tombigbee Waterway, Mississippi-Alabama, July 1974 
through June 1975: U.S. Geological Survey Open-File Report, 252 p.

   1977, Hydrologic monitoring in the area of the Tennessee-Tombigbee 
Waterway, Mississippi-Alabama, July 1975 through September 1976: 
U.S. Geological Survey Open-File Report, 227 p.

   1978, Hydrologic monitoring in the area of the Tennessee-Tombigbee 
Waterway, Mississippi-Alabama, Fiscal Year 1977: U.S. Geological 
Survey Open-File Report, 155 p.

   1979, Hydrologic monitoring in the area of the Tennessee-Tombigbee 
Waterway, Mississippi-Alabama, Fiscal Year 1978: U.S. Geological 
Survey Open-File Report, 198 p.

   1980, Hydrologic monitoring in the area of the Tennessee-Tombigbee 
Waterway, Mississippi-Alabama, Fiscal Year 1979: U.S. Geological 
Survey Open-File Report, 153 p.

19



Tomaszewski, D. J., 1981, Hydrologic monitoring in the area of the
Tennessee-Tombigbee Waterway, Mississippi-Alabama, Fiscal Year
1980: U.S. Geological Survey Open-File Report 81-546, 142 p.

   1982, Hydrologic monitoring in the area of the Tennessee-Tombigbee 
Waterway, Mississippi-Alabama, Fiscal Year, 1981: U.S. Geological 
Survey Open-File Report 82-503, 140 p.

20



APPENDIXES

21



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

PRINCIPAL AQUIFER

Geologic 
unit code Aquifer name and age

110ALVM QUATERNARY ALLUVIUM, QUATERNARY
110TRCS UNDIFFERENTIATED TERRACE DEPOSITS, QUATERNARY
111ALVM HOLOCENE ALLUVIUM, HOLOCENE
211TBGB 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
211MCSN MCSHAN FORMATION, UPPER CRETACEOUS
211GORD GORDO FORMATION, UPPER CRETACEOUS
300PLZC PALEOZOIC ERATHEM, PALEOZOIC
330MSSP MISSISSIPPIAN SYSTEM, MISSISSIPPIAN
337FRPN FORT PAYNE CHERT, LOWER MISSISSIPPIAN

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.

WATER-QUALITY REMARKS 

Remark Code Remark

E Estimated value
> Actual value is known to be greater than the value shown 
< 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

26 Pump
33 Bailer

1004 Cast overburden

Sampling condition

0.10 Pumping 
0.11 Pumped recently 

15 Bailing
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APPENDIX A 

GROUND-WATER DATA
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WATER LEVEL, IN FEET ABOVE(-f) OR BELOW LAND SURFACE
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WATER LEVEL, IN FEET ABOVE(-f) OR BELOW LAND SURFACE
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WATER LEVEL, IN FEET ABOVE(+) OR BELOW LAND SURFACE
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WATER LEVEL, IN FEET ABOVE(-f) OR BELOW LAND SURFACE
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DESCRIPTIONS OF WELLS

iicnc

LOCAL
WELL
NO.

USCE
WELL
NO.

1985
ANAL-

OWNER YSIS

LOCATION

SECTION
TOWNSHIP
RANGE

YEAR
DRIL­
LED

ALTI­
TUDE
ABOVE
NGVD
(FT)

WELL
DEPTH
(FT)

PAS-
ING
DIAM.
(IN)

PRIOR
ANAL­
YSIS

TISHOMINGO COUNTY. MS

8032
8033 
J069 
J070 
J071 
J072

602A-A 
602A-B 
1507-A 
1507-B 
1704-A 
1704-B

USCE 
USCE 
USCE 
USCE 
USCE 
USCE

yes
no
no
yes
yes
yes

17 02S 10E 
17 02S 10E 
06 05S 10E 
06 05S 10E 
17 05S 10E 
17 05S 10E

1980
1980
1980
1980
1980
1980

446
446
488
488
440
440

34
22
22
35
35
23

yes
no
no
yes
yes
yes

DESCRIPTIONS OF RAIN-GAGE SITES

STATION NUMBER STATION NAME
LATI­ 
TUDE

LONGI­ 
TUDE

SEQ. 
NO.

HYDROLOGIC UNIT 
CODE

344047088171950
344507088183750
345428088161950

Rain Gage at USCE Disposal Area 1507 34 40 47
Rain Gage at USCE Disposal Area 1201 34 45 07
Rain Gage at USCE Disposal Area 602A 34 54 28

088 17 19 50
088 18 37 50
088 16 19 50

03160101
06030005
06030005
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