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University, Alabama
March 6, 1967

Honorable Lurleen B. Wallace
Governor of Alabama
Montgomery, Alabama

Dear Governor Wallace:

I have the honor to transmit the report, ‘‘7-Day Low Flows
and Flow Duration of Alabama Streams,’”’ by L. B. Peirce of the
U.S. Geological Survey, which has been published as Bulletin 87,
Part A, of the Geological Survey of Alabama.

The median 7-day low flows of Alabama streams range from
no flow to more than 700,000 gallons per day per square mile. In
general, these flows indicate the magnitude of the overflow from
ground-water reservoirs and the quantity of water available in
streams without man-made storage facilities.

Water quality control has emerged as an increasingly important
consideration in the development of Alabama’s water resources.

Information in this report will be useful to those responsible
for the establishment of water quality standards and to water plan-
ners and industrial development groups seeking water supplies
and industrial sites in Alabama.

Respectfully,

oty E S s

Philip E. LaMoreaux
State Geologist



CONTENTS

ADSEIACE ittt i i e e e
INtroduCtion . .o.vuve ittt i i s
Purpose and scope of report ....... ... . i
Cooperation and acknowledgment .......... .. ..ot
Sources of data .....ooiviiiiiit il e e e
Low-flow data ........vuiirinrnnnnniinieiiiiiiaeanaanans
Selection of low-flow indices ......... ... . ...ty
Median 7-day low flow ......... .. i,
10-year, 7-day low flow ......... ..o iiiiiiiinannnn,
Computation of median and 10-year, 7-day low flows. ..
Other streamflow StatiStics .. ... oovu it iiirnaeirnnennnns
Flow-duration data .........ccutieuinmeeeninirinneennnennns
Regulation of streamflow ......... ... i,
Estimating median 7-day low flows for unlisted streams or
loCations .. .vviit it i e e i e
Low flow of ungaged streams ...........ovvevenineenannnns
Areal aspects of low flow. . ... ..ot
Explanation of tables ....... T
Downstream order and station pumbers ....................
Table 2, 7-day low flows at gaging stations ...............
Table 3, 7-day low flows at partial-record stations ..........
Table 4, duration of flow and average flow at gaging stations
Basic data ... ...itii it i e e
Alphabetical index of streams ......... .. oo

ILLUSTRATIONS

(All plates in pocket)

Plate 1. Map of Alabama showing locations of gaging stations for
which data are shown in this report.
2. Map of Alabama showing locations of dams and reservoirs
representing principal sources of streamflow regulation.
3. Map of Alabama showing areal variation in median 7-day
low flows of minor streams.

Page

O 00 00 ~d =1 GN A  B W



Figure 1.
2.

3.

(o)W

Table 1.

2
3.
4

CONTENTS

Median 7-day low flows

1930-62 o e

Median 7-day low flows

1939-02 o e e e

Median 7-day low flows

1939-62 oot e
. Median 7-day low flows
1930-62 . e
along Pea River, 1939-62... ..
along Sipsey River, 1939-62 ..

. Median 7-day low flows

Median 7-day low flows

. Median 7-day low flows
1939-62 . e
. Map showing physiographic provinces of Alabama

along Cahaba River,

along Tallapoosa River,

TABLES

Data on principal reservoirs affecting the low flows

of Alabama streams ............. it
. 7-day low flows at gaging stations
7-day low flows at partial-record stations
. Duration of flow and average flow at gaging stations .. .

15

16

17

18
19
20

21
25

12
32
62
89



7-DAY LOW FLOWS AND FLOW DURATION
OF ALABAMA STREAMS

By L. B. Peirce

ABSTRACT

This report compiles streamflow data of basic utility in hydrologic studies
relating to stream pollution and water supply in Alabama. Annual 7-day low flows
of 2-year and 10-year recurrence intervals are especially useful low-flow parame-
ters for appraising the capability of natural streams to dilute and convey waste
effluents. These low-flow parameters are tabulated for approximately 600 specific
locations on 357 different streams in Alabama. In addition, charts are provided
whereby the 2-year (median) 7-day low flow can be estimated for seven of the
State’s medium-sized rivers at many locations not specifically identified in the
tabulations. Flow-duration data and figures of average discharge are also pre-
sented forthe periods ofrecord at 157 stream-gaging stations on Alabama streams.

Median 7-day low flows of unregulated Alabama streams range from no flow
in some watersheds of the Prairie Belt and the Cumberland Plateau to more than
0.5 cubic foot per second per square mile of drainage area in some watersheds
of the Coastal Plain and in a few watersheds in limestone terranes north of the
Tennessee River. When plotted on a map, median 7-day low flows of Alabama
streams display broad regional conformities with geologic and physiographic
features ofthe State. These correlations between low flow and geology are useful
for preliminary appraisals of the low-flow characteristics of ungaged streams,
but such appraisals should be verified by systematic measurements of the low
flow if actual development of a stream is planned.

INTRODUCTION

The Alabama Water Improvement Commission in 1957 requested
the U.S. Geological Survey to ‘‘study and investigate the magni-
tude and frequency of low flows of the streams of Alabama’’ with
a view toward providing the Commission with information that would
be useful in the investigation, prevention, and control of stream
pollution. Particularly desired was a convenient method for ap-
praising the normal low-water capability of Alabama streams to
dilute and convey pollutional wastes.

The results of that low-flow study by the U.S. Geological
Survey were published by the Commission in 1959 as a report en-
titled ‘“‘Low-flow and flow-duration data for Alabama streams.’’
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The median and minimum 7-day low flows established by the 1959
report as parameters of natural low streamflow have been widely
accepted as important controlling values for waste-treatment stand-
ards in the State. The report has been used extensively by the
Commission’s technical staff in reaching decisions on waste dis-
charges and by engineers, industrial development groups, and
industries seeking plant locations in Alabama.

Two years after publication, the 1959 report, which was based
on streamflow records through 1956, was out of print and generally
unavailable. By 1964, a substantial volume of additional streamflow
record had become available as a basis forimproving and enlarging
upon the 1959 study. The availability of these new data and the
increasing demands of water-quality control—underscored by im-
pending additional legislation, both State and Federal—led to a
decision to update the 1959 report.

A tripartite agreement of May 1, 1964, by the U.S. Geological
Survey, the Alabama Water Improvement Commission, and the Geo-
logical Survey of Alabama authorized the initial phase of the new
study, which involved electronic-computer processing of some
2,900 station-years of streamflow records to provide the basic
summaries of low flow, high flow, and flow duration. These com-
puter summaries have wide utility in statistical studies of stream-
flow in its various aspects, and they will be published separately?’
by the Geological Survey of Alabama. Another cooperative agree-
ment in 1965 authorized the final phase of the study—analysis of
computer summaries and correlation of data leading to the present
report supplanting that of 1959.

! Hains, C. F., (in preparation), Flow characteristics of Alabama streams—
summaries of flow duration and of low and high flows at gaging stations: Pre-
pared cooperatively by U.S. Geological Survey, Alabama Water Improvement
Commission, and Geological Survey of Alabama, Tuscaloosa, Ala,



INTRODUCTION 3

PURPOSE AND SCOPE OF REPORT

In the dilution and conveyance of waste effluents by natural
streams, animportant relation between hydrologic and water-quality
parameters is that which relates the concentration of a pollutional
load imposed on a stream with the volume of streamflow. Simply
expressed, this relation is:

) Pollution load
Concentration = ——

Yolume of flow

Although not always the most effective or efficient method, this
simple dilution mechanism has been applied to the control of nearly
all types of stream pollutants.

The primary purpose of this report is to provide the Water
Improvement Commission and others with a means for evaluating
the ‘‘volume of flow’’ term, as used in the above expression, for
selected conditions of natural flow in gaged streams of Alabama.

The conditions of natural flow designated as being most use-
ful to the Commission are those represented by annual 7-day low
flows of 2-year and 10-year recurrence intervals. The report direct-
ly provides estimates of one or both of these low-flow parameters
for nearly 600 specific locations on 357 different streams of Ala-
bama, thus approximately doubling the coverage of the 1959 report.
In addition, interpolation diagrams are provided whereby the 2-year
(median) 7-day low flow can be estimated for seven of the State’s
medium-sized rivers at many locations not specifically identified
in the report.

In addition to their primary function as a quantitative index of
the waste-conveying potential of various streams, median 7-day
low flows also provide a means for delineating areal variations in
the base-flow characteristics of Alabama streams. This application
should be of special interest to geohydrologists studying the inter-
relations of ground and surface water and the effects of geology
on streamflow.

The report also provides information on minimum flow, average
flow, and duration of flow, all of which are of particular interest to
the Commission, as well as to industries seeking sources of water
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supply.

The design of the report is intended to be strictly practical
and utilitarian. Data are presented in tabular or graphic form for
easy reference, and text material is limited mainly to explaining
the nature and derivation ofthe data and the details of presentation.

COCPERATION AND ACKNOWLEDGMENT

This report is a product of the cooperative efforts of the Ala-
bama Water Improvement Commission, Dr. Ira L. Myers, Chairman;
the Geological Survey of Alabama, Philip E. LaMoreaux, State
Geologist; and the U.S. Geological Survey. It was prepared in the
district office of the U.S. Geological Survey, Water Resources
Division, Tuscaloosa, Ala., by Laurence B. Peirce, Hydrologist,
under the administrative direction of William L. Broadhurst, Dis-
trict Chief.

Streamflow records that were used in the preparation of the
report were collected largely by the U.S. Geological Survey in
cooperation with the Geological Survey of Alabama and other State,
Federal, and municipal agencies.

A major contribution to the report was made by the Tennessee
Valley Authority in furnishing the results of low-flow measurements
of many small streams in the Tennessee River basin. These meas-
urements made possible the inclusion in the report of 61 sites in
north Alabama which would not otherwise have been available.

SOURCES OF DATA

Streamflow data presented in this report were derived from two
sources. The primary source is streamflow record available as of
September 30, 1963, for 208 active or discontinued gaging stations
in Alabama and adjacent States. These records range in length
from 1 year to 68 years (see table below), the average length being
15 years.

Length of record Number of
(years) gaging stations
1-10 102

11-20 50
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Length of record Number of
(years)— gaging stations—
Continued Continued
21-30 25
31-40 24
41-50 ' S
51-60 0
61-70 2

These records, particularly the longer ones for unregulated streams,
form the statistical framework supporting the frequency expectance
of low flows. Both long and short records are useful in defining
areal-variations in low flow caused by differences in physiographic
factors.

Supplementing the gaging station records is less complete
information obtained at 285 partial-record stations on selected
streams over the State. Continuous records of discharge were not
obtained at these partial-record stations, but at each station a
number of discharge measurements were made during periods of
low flow. In general, these measurements were made periodically
over several years during base-flow conditions—that is, when
streamflow was derived largely from ground-water sources, with
little or no surface runoff. In themselves, these discharge meas-
urements are not especially informative; but when correlated with
the concurrent discharge of a nearby stream for which continuous
records of discharge are available, they provide a dependable and
economical basis for appraising the low-flow behavior of a stream.

Plate 1 shows the locations of gaging stations and partial-
record stations in Alabama. The number assigned each station in
plate 1 is used to identify that station elsewhere in this report.
Further significance of the station numbers is discussed under
““Explanation of Tables.”

LOW-FLOW DATA
SELECTION OF LOW-FLOW INDICES

In the interests of simplicity, this report seeks to describe
the low-flow characteristics of Alabama streams in the briefest
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possible manner that is compatible with the expressed needs of
the Water Improvement Commission. The selection of descriptive
streamflow parameters that would most concisely provide the Com-
mission with the greatest amount of useful information was based
on a consideration of how well those parameters met the following
criteria:

1. The parameters should be readily determinable, even for
streams only occasionally gaged.

2. The parameters should represent natural flows unaffected
by regulation, in order to be of use for making projections into the
future.

3. The parameters should represent flows having the same
duration and frequency of occurrence for all streams. Duration
should be long enough to suppress the effects of transitory diminu-
tions in flow, yet not so long as to require releases from storage
to maintain the indicated flow. Frequency of occurrence should be
such as to represent normal conditions of low flow, rather than the
extremely rare condition which often is not an economical basis
for planning.

4. The parameters should be computed from, or adjusted to
represent, the same common period of years for all streams in order
to make possible direct comparisons between streams.

MEDIAN 7-DAY LOW FLOW

The streamflow parameter best meeting these requirements is
the median value of the annual 7-day minimum flows—hereafter
referred to, for the sake of brevity, as the median 7-day low flow.
For streams that are not regularly gaged, this parameter can be
satisfactorily evaluated from a relatively small amount of stream-
flow data. As a median value, it is a fairly stable parameter, being
the average only of position in an array of items and hence unaf-
fected by extreme values. Also as a median, it is a good measure
of normal conditions. The recurrence interval for the median value
in a series of annual events is always known, being equal to 2
years in any form of frequency distribution. Finally, the 7-day
period of low flow is short enough to represent flow that is avail-
able for the most part without storage, yet is long enough to sup-
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press the effects of abnormally low transient flows of little hydro-
logic significance that might result from occasional regulation or
from natural causes of an accidental nature.

10-YEAR, 7-DAY LOW FLOW

The median 7-day low flow has a recurrence interval of 2
years, which can be interpreted as meaning that every other year,
on the average, a 7-day low flow less than the median will occur.
How much less than the median will that flow be? This is a perti-
nent question, but unfortunately one that cannot be answered except
in terms of average probabilities. By extending the recurrence
interval beyond 2 years, it is possible to specify flows below the
median that will occur at average intervals of any desired length,
provided sufficient streamflow data are available for the analysis.
However, few gaging station records for Alabama streams will
permit dependable estimates of low flows having recurrence inter-
vals greater than 25 years; and data available for the partial-record
stations in general cannot be projected beyond a 10-year recurrence
interval.

The annual 7-day low flow having a recurrence interval of
10 years (10-year, 7-day low flow), which can be estimated for
nearly all streams listed in this report, has therefore been selected
as a second parameter to provide information regarding 7-day low
flows below the median.

COMPUTATION OF MEDIAN AND 10-YEAR, 7-DAY LOW FLOWS

Unless otherwise noted, median 7-day low flows shown in this
report were computed for the 24 climatic years 1939-62'. Several
methods of computation were used, according to the length of
streamflow record available for each station. When the record was
complete for the base period, the 24 annual 7-day low flows were
arrayed in order of magnitude, plotted as a frequency curve, and
the median value was picked fromthe curve at the 2-year recurrence

! The climatic year is the 12-month period April 1 to March 31, and it is
designated by the calendar year in which it begins. The climatic year is commonly
used as the annual time unit for the analysis and presentation of low-flow data
because it does not separate the annual low-flow season.
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interval. If only a few years of record for a station were missing
during the base period, annual 7-day low flows for those years
were estimated from a discharge correlation with a nearby station
having complete record, and the frequency curve was plotted, as
before. For gaging stations having only a few years of record, and
for all partial-record stations, the median was estimated from a
discharge correlation with a nearby station for which the median
already had been computed.

The same general procedure was followed in estimating 10-
year, 7-day low flows except that the period of record used was not
restricted to the period 1939-62; if a longer record was available,
the entire record was used.

OTHER STREAMFLOW STATISTICS

For the gaging stations, two other useful streamflow statistics
are shown; these are the average flow and the minimum observed

7-day flow.

The average flow represents the theoretical upper limit of a
stream’s capability for development bymeans of storage reservoirs.
If the total flow of a stream could be conserved for use, the maxi-
mum continuous draft obtainable would correspond to the average
flow. In unregulated streams of Alabama, the percentage of time
over a long period that flow is below the average ranges generally
from 70 percent to 80 percent. The average flow is shown for all
gaging stations having 5 or more years of record.

The minimum observed 7-day flow and years of occurrence are
shown for all gaging stations, regardless of length of record. For
the long-term stations this flow is of interest as an indication of
extreme drought conditions; but for the short-term stations it obvi-
ously has little significance, unless the period of record happens
to include a notably dry year such as 1904, 1925, 1931, 1951, or
1954. It will be noted that at numerous short-term gaging stations
the minimum observed 7-day flow is not as low as the 7-day flow
estimated to have a recurrence interval of 10 years.

FLOW-DURATION DATA

The flow-duration curve has been recognized for many years
as one of the more useful devices for portraying the variability of
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streamflow. For the sanitary engineer, the flow-duration curve is
an invaluable tool in preliminary studies of water supply and waste
disposal; for the hydrologist, it provides an unexcelled medium for
comparing the flow characteristics of different streams. If stream-
flow during the period represented by the flow-duration curve is
typical of the long-term behavior of the stream, the duration curve
can be regarded as expressing the probable distribution of future
streamflow.

Flow-duration data are presented in tabularform in this report.
Flow-duration tables can be arranged in two ways: (1) to show the
percentage of time that selected discharges were equaled or ex-
ceeded, or (2) to show the discharge that was equaled or exceeded
for selected percentages of time. With either arrangement, flow-
duration curves can be plotted readily from the tabulated data,
should the need require. The second arrangement, however, is
simpler in form and better suited for comparing different streams,
and it has been used in this report.

Flow-duration data are given for all gaging stations having 5
or more years of record and are not adjusted to a common base
period. For unregulated streams, a single flow-duration table covers
the entire period of record. For some regulated streams on which
a significant change in the pattern of regulation occurred during
the period of record, two flow-duration tables are shown, repre-
senting the periods before and after the change. Perhaps it is well
to point out in such cases that differences in flow duration shown
by the two tables may not be due entirely to the change in regula-
tion; they may be due in part to differences in length of record and
in weather conditions.

REGULATION OF STREAMFLOW

Streamflow data in this report are useful to the Water Improve-
ment Commission mainly as a basis for predicting future streamflow.
How well do the data serve this purpose?

In statistical terms, the value of a streamflow parameter—for
example, the median 7-day low flow—can only be estimated on the
basis of a sample drawn from a given population. In theory, the
reliability of this estimate improves as the size of the sample
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increases. In a statistical population composed of annual hydro-
logic events, such as 7-day low flows, the size of the sample can
be equated to the number of years of streamflow record.

Median 7-day low flows shown in this report were estimated
from streamflow records for a 24-year period. In the life history of
a stream, this is a very brief interval; but it is long enough to
allow reasonable estimates of some streamflow parameters for the
immediate future, provided no significant change in streamflow
regimen occurs. When factors controlling streamflow undergo a
significant change, a new statistical population is generated; and
conclusions regarding the new population cannot be drawn from a
sample of the old, unless the effects of that change can be inde-
pendently evaluated.

Natural changes in the flow regimen of Alabama streams un-
doubtedly have occurred and perhaps are now occurring, but so
slowly that for immediate practical purposes they can be disre-
garded. This is not always true of changes brought about by the
activities of man. For example, placing a major reservoir in opera-
tion may produce an immediate and drastic change in flow regimen,
creating a new and unsampled population of streamflow events and
invalidating most streamflow parameters estimated from earlier
records.

Streamflow records for the major rivers of Alabama and many
of their tributaries have lost much of their value for predictive
purposes as a result of increasing regulation, diversion, and con-
sumptive use. Of some streams, such as Coosa River, Tennessee
River, and Sipsey Fork, it may be said that the era of statistical
hydrology has ended, for records of streamflow no longer represent
purely natural events, but are instead records of operational pat-
terns to which the normal laws of probability cannot be presumed
to apply. This obsolescence of streamflow record is most pro-
nounced with respect to low flows, which are extremely sensitive
to the effects of geology, land use, and man’s modifications of the
hydrologic environment. It is an unfortunate paradox that the major
rivers of Alabama for which streamflow records are generally long-
est should have become the very streams for which low-flow pre-
dictions are now weakest.
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The treatment to be given regulated streams in this report
posed a difficult problem. The need of streamflow data for the
regulated major rivers of the State is urgent, as efforts at quality
control will for some time be most strongly directed toward those
streams. Omitting outmoded data for regulated streams in most
cases leaves nothing; showing such data more often than not tells
the wrong story.

The decision reached was to include outmoded data for regu-
lated streams, but with ample warning as to the nature and possible
shortcomings of such data. Although outmoded data may not be
directly indicative of present or future conditions, they may still
have some utility in that respect if suitable adjustments can be
made for the effects of regulation or diversion. Also, information
on streamflow characteristics prior to the beginning of regulation,
or prior to a significant change in the degree of regulation, may
serve as a basis for evaluating ‘‘before and after’’ conditions. To
further this purpose, an effort has been made to avoid mixing un-
homogeneous data. For example, records for Chattahoochee River
at West Point, Ga., are continuous since 1898, but flow duration
has been computed separately for periods before and after 1956
when Buford Dam, forming Lake Sidney Lanier, began operation.

Plate 2 shows the locations of dams and reservoirs existing
or proposed as of 1966 whose regulatory effects on low flows of
Alabama streams are, or will be, significant. Additional information
on some of these reservoirs is given in table 1. In the tabulations
to follow, footnotes are used to call attention to data that reflect
regulation or that for any reason are not considered representative
of current or future streamflow conditions.

ESTIMATING MEDIAN 7-DAY LOW FLOWS FOR UNLISTED
STREAMS OR LOCATIONS

Although median 7-day low flows are listed for nearly 600
specific locations on more than 350 different Alabama streams, it
is recognized that similar information may be desired for streams
or locations other than those listed.

On gaged streams for which several locations are listed in the
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14 7-DAY LOW FLOWS AND FLOW DURATION OF ALABAMA STREAMS

tables, fairly reliable estimates of median 7-day low flow at inter-
mediate points can be made by interpolating along the stream,
provided appropriate allowance is made for inflow at the mouths of
major tributaries. Figures 1-7 have been prepared to facilitate
interpolation along selected reaches of 7 medium-size rivers of
Alabama that are not yet subject to intensive regulation. In these
diagrams, the median 7-day low flow at gaged locations is plotted
against river miles above the mouth of the stream. Tributary inflow
is represented by dotted vertical lines at the appropriate mileage.
In using these diagrams, the desired intermediate location can be
located on the graph by means of its mileage upstream or down-
stream from the nearest gaging station or tributary shown, and the
median 7-day low flow read directly in cfs (cubic feet per second)
for that location.

The increase in discharge indicated by these diagrams at the
mouths of tributaries represents the estimated median 7-day low
flow of the tributary. Although the addition of median discharges
in this manner is not statistically rigorous, annual minimum flows
of the larger streams and their tributaries occur practically con-
currently, so that the medians can be added usually with but little
error. The primary purpose of the diagrams is to improve upon a
straight-line interpolation, andthe errors resulting fromthe addition
of medians are much smaller than those which would result from
not considering tributary inflow at all.

If only one location on a particular stream is listed in the
tables, a useful approximation of the median 7-day low flow of that
stream at a nearby location can sometimes be made by multiplying
the median flow in cfsm (cubic feet per second per square mile)
for the listed location by the drainage area in square miles at the
unlisted location, the product being the desired estimate in cfs.
This method has its limitations, which should be recognized. It
assumes that low flows are directly proportional to surface drain-
age area—an assumption that sometimes can be greatly in error,
especially when small drainage areas are being considered. Ground-
water aquifers supplying the base flow of streams do not neces-
sarily conform to surface drainage patterns. The median flow at a
listed location may reflect the high yield (or the low yield) of a
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geologic formation that does not extend to the unlisted location. In
some cases (as examples, Station Nos. 2-3724, -4388.6, -4499,
-4654), the median flows listed reflect inflow from springs or local-
ized spring fields that do not occur generally throughout the basin.
Obviously, the approximate method suggested would give erroneous
results in such cases; and in general, it should be used with cau-
tion, particularly when dealing with drainage areas smaller than
about 100 square miles.

LOW FLOW OF UNGAGED STREAMS

At the present time, no dependable method is known for ex-
tending the tabulated data to streams for which no quantitative
discharge data are available. Inferences regarding the low flow of
some ungaged streams in Alabama can be drawn on the basis of
the behavior of nearby gaged streams having similar basin charac-
teristics; but if actual development of a stream is planned, such
inferences should always be verified by discharge measurements
made at appropriate times and correlated with gaging-station rec-
ords.

Those discharge measurements should be made when the
stream is under base-flow conditions, and special efforts should
be made to obtain measurements during periods of moderate or
extreme drought. For best results, several measurements represent-
ing the range of base flow should be obtained each low-water
season over a period of 3 to 5 years. Such a series of measure-
ments, when correlated with the concurrent discharge at a nearby
gaging station, provides a dependable basis for appraising the
low-flow behavior of a stream. Even a few base-flow measurements
will allow more reliable estimates of low flow than those based on
drainage area ratios or geologic considerations.

AREAL ASPECTS OF LOW FLOW

Each of the geologic units forming the surface and subsurface
of Alabama has certain physical properties that determine its
ability to function as an aquifer—that is, to store and to transmit
ground water to wells and streams. In recognition of these proper-
ties and guided by local observations, ground-water hydrologists
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find it possible to delineate areas within which there exists some
degree of uniformity in the occurrence, quality, and availability of
water in the ground. Because the low flow of surface streams is
derived largely from ground-water sources, it might be supposed
that this uniformity extends also to the low-flow characteristics of
the streams of each area. To a large extent this is true, but there
are frequent exceptions.

In any locality there is not always a close relationship be-
tween the rate at which water can be obtained from the ground and
the rate at which ground water will gravitate into a surface stream
to maintain dry-weather streamflow. Water deep in the ground can
be reached by drilling wells and can be brought to the surface by
pumping, whereas for a surface stream to intercept ground water
its channel must be lower than the water table—a condition that
does not always exist, even in areas of copious ground-water sup-
ply. Furthermore, surface drainage patterns need not and commonly
do not conform with the boundaries of ground-water systems. A
large stream may flow through several regions representing differ-
ent and contrasting ground-water systems, and after entering one
such region from another may not well represent the characteristics
of either. A small stream, on the other hand, may reflect the pres-
ence of some localized or singular detail of geology or topography
that strongly influences its low-flow characteristics. For example,
the stream may be so lightly entrenched that it does not benefit
from an aquifer that yields abundantly to more deeply incised
streams; or conversely, it may be fed by perennial springs drawing
on ground-water systems that extend beyond the surface drainage
boundary, and thus far exceed the low-water yield general to the
locality.

In spite of these and other complications—all common occur-
rences in Alabama because of the great diversity in geology—
certain areas of the State can be recognized in which there is a
general conformance in the behavior of moderate-sized streams
during periods of base flow. When outlined on a map, these areas
may serve as a basis for useful inferences regarding the probable
low-flow characteristics of ungaged streams. Such inferences, of
course, should be regarded only as an indication of a promising



24 7-DAY LOW FLOWS AND FLOW DURATION OF ALABAMA STREAMS

stream to investigate and not as the investigation itself, which
should follow the methods outlined in the previous section.

Plate 3 shows the areal variation of median 7-day low flow for
tributary streams in Alabama. This map was prepared by outlining
the watersheds for approximately 400 gaged locations on unregu-
lated streams (see table below) and noting for each the median
7-day low flow expressed in cfsm. The arbitrary scale of flow
ranges was then selected, and the watersheds were colored accord-
ingly. With some generalization to include ungaged areas, the
overall pattern of plate 3 emerged. It should be noted that plate 3
is not applicable to locations on the major rivers, which because
of their large drainage areas and regulated flows are not represent-
ative of hydrologic conditions in any specific locality.

Distribution by drainage area of gaged watersheds
used in preparing plate 3

Drainage area Number of

_ (sqmi) watersheds
5-9 22
10-24 76
25-49 70
50-99 73
100-199 93
200-399 58
400-799 27

The resemblance of plate 3 to a physiographic map of Alabama
(see fig. 8)' is in many ways striking. The fall line marking the
inner boundary of the Coastal Plain can be recognized in those
parts of the State where it has geologic or topographic prominence.
Several physiographic sections can be readily identified in plate
3, for example, the Highland Rim, the Piedmont Upland, and the

! The physiographic map of Alabama (fig. 8) is reproduced from the 1959 report.
Detailed descriptions of the geologic characteristics of the various physiographic
provinces are given in the earlier report and need not be repeated here.



UNLISTED STREAMS OR LOCATIONS

JACKSON

4 TENNESSEE VALLEY COUNTY

G;quND

Rin

WARRIOR

BASIN

PIEDMONT UPLAND

OPELIKA
PLATEAU

HILLS

Limg

“
{<J'

Al g

Soy
Thlf’g ST o
M

PINE HILLS

Figure 8.—Map showing physiographic provinces of Alabama.

25



26 7-DAY LOW FLOWS AND FLOW DURATION OF ALABAMA STREAMS

Cumberland Plateau, including Sand Mountain, Lookout Mountain,
and Jackson County Mountains. The limestone valleys trending
northeastward in the Valley and Ridge province are clearlyevident,
as is the southem extremity of Sequatchie Valley south of the
Tennessee River. The Black Prairie Belt is especially well defined
in plate 3 by a region of very poor base flow extending nearly
across the State.

Interspersed among those larger areas of plate 3 representing
broad regional conformities in the base-flow characteristics of
streams are a number of small, islandlike areas representing indi-
vidual watersheds in which base flow is markedly greater or less
than in surrounding areas. In general, the broad conformities in
base flow can be inferred from a geologic map, or at least can be
readily correlated with the type of information ordinarily portrayed
by geologic maps. The anomolous low-flow behavior of individual
watersheds, on the other hand, usually can be detected only by
actual stream gaging, as it is often due to some more or less ob-
scure detail of geology or topography that is not apparent from
available maps. Undoubtedly, many such apparently anomolous
watersheds are and will remain undetected, which is one of the
reasons why full reliance cannot be placed in maps like plate 3
that seek to correlate low streamflow with a highly diversified

geology.

EXPLANATION OF TABLES
DOWNSTREAM ORDER AND STATION NUMBERS

In the tables of data to follow, gaging stations and partial-
record stations are grouped by major drainage basins and are num-
bered and listed in the same downstream order used in the Water
Supply Papers of the U.S. Geological Survey. The order of drainage

basins is as follows:

Apalachicola River basin
Choctawhatchee River basin
Yellow River basin
Blackwater River basin
Escambia River basin
Perdido River basin
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Fish River basin
Mobile River basin
Pascagoula River basin
Tennessee River basin

Station numbers are assigned in accordance with a nationwide
coding system adopted by the U.S. Geological Survey in 1958, and
their sequence corresponds tothe downstream order of the stations.
By this system, station numbering proceeds down the main stem of
a stream until a gaged tributary is reached. All stations on that
tributary are then numbered in a downstream direction before the
next main-stem station below the tributary is numbered. If the trib-
utary itself has a gaged subtributary, the same system is used for
numbering stations on the subtributary. In assigning station num-
bers, no distinction is made between continuous-record gaging
stations and partial-record stations, so that the station number
indicates the properdownstream sequence ofthe station, regardless
of type. Gaps are left in the numbers to allow for new stations that
may be established; hence the station numbers are not always
consecutive,

TABLE 2, 7-DAY LOW FLOWS AT GAGING STATIONS

Column 1 shows the station number used to identify the station
location in plate 1.

Column 2 shows the river basin and the name of the station as
it appears in other reports of the U.S. Geological Survey.

Column 3 shows the drainage area in square miles as computed
from the best available maps.

Column 4 shows the period of climatic years (April 1 to March
31) for which streamflow records are available.

Column 5, unless otherwise noted, shows the lowest 7-day
average flow observed during the period of record and the year(s)
of its occurrence. For a few stations, the lowest 7-day flow ob-
served is the result of unusual regulation and has no hydrologic
significance; in such cases, the 7-day low flow listed is the lowest
that occurred under normal conditions and the regulated minimum
7-day flow is given by footnote.
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Column 6 shows the estimated annual 7-day low flow having a
recurrence interval of 10 years. For some stations on streams now
regulated, these estimates were derived from streamflow records
antedating the beginning of regulation and may not be representa-
tive of existing conditions. In all such cases, the estimate is
qualified by footnote. If the estimate is unqualified, no significant
regulation is known, and the estimate is considered valid for cur-
rent streamflow conditions.

Columns 7 and 8 show, respectively, the estimated median
7-day low flow in cubic feet per second (cfs) and in cubic feet per
second per square mile of drainage area (cfsm). As in column 6,
estimates reflecting the effects of regulation or computed for a
period other than the standard base period 1939-62 are qualified by
footnote.

Column 9 shows the location of the station with respect to
landline surveys (or latitude and longitude for stations in Georgia),
highways, nearest tributary or other distinguishing landmark, and
the town referred to in the station name. Sites of some of the dis-
continued gaging stations have since been submerged by reservoirs,
which is also noted in this column.

TABLE 3, 7-DAY LOW FLOWS AT PARTIAL-RECORD STATIONS

This table follows the same arrangement as table 2, except
that the columns showing period of record and lowest 7-day flow
of record have been omitted; otherwise, the data shown are of the
same nature as those given in table 2 for gaging stations. For a
few stations, data were inadequate for estimating the 10-yvear,
7-day low flow.

TABLE 4, DURATION OF FLOW AND AVERAGE FLOW
AT GAGING STATIONS

This table shows for each station the daily discharge that
was equaled or exceeded for selected percentages of time during
the period of water years indicated in the column heading for that
station. Only stations having 5 years or more of streamflow record
are included in table 4. For stations on unregulated streams, a
single flow-duration table based on the entire period of record is



EXPLANATION OF TABLES 29

shown. For some stations at which regulation began or underwent
a significant change during the period of record, two flow-duration
tables are shown, representing conditions of regulation before and
after the change. For all regulated streams, conditions of regula-
tion during the period represented by the flow-duration table are
described by footnote.

The last two rows of table 4 show the average flow in cfs and
in cfsm for the same period represented by the flow-duration table.
The average flow of a stream computed for the comparatively short
time represented by gaging-station records is only a statistical
estimate of the average flow for a much longer period. In general,
the longer the period used to compute average flow, the better that
estimate can be expected to be, provided the hydrologic regime of
the stream remains unchanged. It should be pointed out that some
of the short-term averages shown in table 4 could be significantly
different from the long-term value.
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