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LOW-FLOW FREQUENCY AND FLOW DURATION OF

TENNESSEE STREAMS

By Robert L. Gold

ABSTRACT

Low-flow frequency and duration data are presented to define
variations of the low flow of streams both in time and place.
Analysis has been made of 204 continuous record stations, both reg-
ulated and unregulated and 651 partial-record stations operated
either by the U.S. Geological Survey or Tennessee Valley Authority
through the 1975 water year.

Flow duration and frequency data have been tabulated for the
continuous record sites using the digital computer and graphical
methods. Frequency data only is presented for partial-record sites
computed in most cases by comparing several discharge measurements at
the site with concurrent daily mean flow for an appropriate gaging
station.

Flow duration data can be used to define a flow duration curve,
with the slope at points on that curve used to establish the dependa-
bility of the stream to sustain a particular flow. Low-flow frequency
data are presented to predict the probability that a specified flow
or lesser flow will recur through time.

INTRODUCTION

More than any other section of the country, the Southeastern
United States has been experiencing growth in population and the activ-
ities associated with such growth. Industrial and agricultural endeav-
ors have had to expand to keep pace. Transportation systems have been
modernized and the cities of the region have witnessed capital improve-
ments and modernization. Tennessee, finding itself immersed in these
changes, is reaping the benefits and facing the problems for such
expansion,

One large problem is that of the increased utilization of the State's
water resources. As shown by Kernodle and Wilson (1973), for the period
of 1963-1970, while the population of the State increased by approximate-
ly 7 percent, withdrawals of water for all uses increased by 38.3 percent.

The increased demand for water has not, for the most part, caused
significant problems. Tennessee has been blessed by thousands of
streams, large quantities of ground water throughout most of the State,
and has benefited by years of surface-water development by the U.S. Army
Corps of Engineers and the Tennessee Valley Authority. However, events
have occurred that indicate the water situation is not entirely satisfac-
tory and that attention should be focused on managing our abundant
resources.




The first of such events in recent times was a series of drought
years in the early fifties that brought a realization by the people of
the State that their water resources were not inexhaustible. Later
came the disasterous floods in the early seventies creating increased
concern about flood control. These events point out the major sources
of water problems in Tennessee - the extreme conditions of low flow and
flood, and their variations in time and place.

The problems associated with variations in the low flow of streams
has its greatest affect on those activities dealing with water-supply,
waste-water treatment, irrigation, water storage, and the drafting of
water use regulations.

As a means to define variations, the parameters, low-flow frequecncy
and flow duration have been developed.

Previous investigations

Previously published information includes (1) low-flow frequency
and flow-duration values at continuous-record gaging stations through
1956 (Eaton, 1958), (2) flow-duration tables for continuous-record
stations through 1960 (Wood and Johnson, 1965), and (3) low-flow fre-
quency data for unregulated continuous-record stations through 1967
(May, Wood, and Rima, 1970). This report updates some of the information
in these earlier reports and furnishes much information not previously
published through the 1975 water year. Values contained within this
report may differ from previously published values due to revised analy-
sis that has been made at the sites.

Purpose and scope

Data in this report are provided as an aid to designers, planners,
and managers in the field of water resources who are concerned with the
amount and variability of the low-flow of streams in Tennessee. '

This report contains low-flow frequency and duration values for all
continuous record stations, regulated and unregulated, for which the
U.S. Geological Survey has sufficient data. In addition, a tabulation of
low-flow frequency figures has been provided at low-flow partial-record
stations operated by the Survey and the Tennessee Valley Authority (TVA)
for which correlations have been made.

Tables for 204 continuous record sites and 651 partial-record sites
that are contained in this report are based on data collected through
the 1975 water year. It should be noted that these values represent con-

ditions that have applied to the basins in the past. The values presented

herein may be subject to change due to factors such as urban development,
man-made diversions, deforestation and other changes in the physical
characteristics of the basin.
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METHOD OF ANALYSIS

Flow-duration at continuous-record stations

The flow duration curve is a cumulative frequency curve of daily
discharges showing the percent of time that specified discharges were
equaled or exceeded during a given period. Tables in this report give
data from which the flow duration curve can be plotted.

Flow duration figures were calculated for continuous record sta-
tions with more than 5 years of record. The figures were computed for
the period of record of the stated gage. Adjustments were notmade to
any other base period. The procedure followed was to use only complete
years of record, which may or may not be consecutive, but for years
where physical conditions in the basin, such as diversions, storage, or
other types of manmade regulations were essentially the same.

The duration figures were computed with the aid of a digital com—
puter from stored mean daily discharges at the gaging stations. Table 1
shows an example of the computer printout for Roaring River near Hilham,
Tenn. Computation of the percentage (PERCT) at each class interval was
accomplished by first selecting values for the groups labeled in the
figure as "CLASS" and "VALUE." These two constituents are used to
define a class interval. A class interval defines a range of discharges
selected to divide the full range of discharge recorded at a station into
about 35 groups. The "VALUE" in cubic feet per second shown in table 1
represents the lower limit of each class interval. The mean daily dis-
charges recorded at the station are then tabulated for the interval in
which they fall., This defines the number of days “hat a particular class
of discharges occurred. Computation of the percentages is then performed
by summing, beginning with the largest class interval, all the days that
are equal or exceeding that class interval. The sum is then divided by
the total number of days contained in the record (the first value under
the heading ACCUM).
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Once a table such as table 1 has been computed,class values were
plotted against the corresponding PERCT on a log-probability graph and
a smooth curve drawn to average the points. Figure 1 shows the flow
duration curve plotted from the data of table 1 excluding the extremes.
Discharges were taken from the plotted curve at selected percentages;
these are the values tabulated in this report.

Low-flow frequency at continuous-record stations

Low-flow characteristics are defined by points on a frequency curve
of annual values of the lowest average flow for a given number of consec-
utive days. The lower part of a frequency curve of 3-day low-flow for
the French Broad River below Douglas Dam is shown in figure 2. The 3-day,
20-year low flow, referred to as a low-flow characteristic, is about 630
ft3/s from the graph. The annual 3-day low-flow will be less than the
3-day, 20-year low flow at intervals averaging 20 years in length, or
the probability is 1/20 (5%) that an annual 3-day low-flow will be less
than the 3-day, 20-year low-flow in any one year.

Annual minimum flows for periods of 1, 3, 7, 14, 30, 60, 120 and
183 days were obtained by computer from daily discharges. The climatic
year beginning April 1 is used to allow for complete period of low-flow
occurring during the summer and fall months to be considered in the
same year.

A printout of the minimum average values as calculated by the dig-
ital computer is shown in figure 3. The computer also ranks the low-
flow values in ascending order from the lowest value, ranked as 1, to
the greatest value for the period of record (for use in graphical fre-
quency analysis).

The frequency curve is obtained from the annual minimum low-flows
either mathematically (fig. 4) or graphically. "

The mathematical process was used in the vast majority of analyses
in this report. The procedure is based on the log-Pearson Type III
distribution, as described in the U.S. Water Resources Council Bulletin
17 (1976). Figure 4 shows a printout that resulted from the log-Pearson
Type II1 analysis of the annual 3-day low flows for the Roaring River
near Hilham, Tenn. In the printout the input values are the annual low
flows, and the recurrence interval and the parameter value are the coor-
dinates of the frequency curve. A computer plot of the frequency curve
is in figure 5.

If the calculated station data contained zero values or outliers,
the graphical method described by Riggs (1972) was used. The procedure
employs the previously described rankings (fig. 3) calculated for each
period of days by the computer. Recurrence intervals are computed for
each annual low flow utilizing the formula:

R.I. = 2
m
where R.I. is the recurrence interval, in years; n the number of years
of record; and m the order of magnitude (rank).
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Points representing recurrence interval and discharge are then
plotted on log-probability paper and a curve is drawn through the
plotted points. An example for a 3-day frequency curve for French
Broad River below Douglas Dam, Tenn. is shown in figure 2.

Sites where the period of record was less than ten years and the
flow was unregulated were analyzed in the same way as partial-record
sites by correlating flows with other continuous record stations of
longer period. Only periods of 1, 3, and 7 days are presented in the
"Magnitude and Frequency'" tables.

Estimating low-flow frequency at partial-record sites

Low-flow frequency data calculated for continuous record stations
are by far the most accurate data that may be computed at a site.
However, the need exists for low-flow frequency data at sites other than
those for which long-term continuous-record are compiled.

A low-flow partial record site is one at which several base-flow
discharge measurements have been made for the purpose of defining the
low-flow frequency characteristics.

Low-flow frequency characteristics at a partial record site are
estimated by relating the measured flows to concurrent flows at a con-
tinuous—-record index site where the low-flow frequency curve has been
defined. The selection of an index site which must be a perennial stream
is based primarily on close proximity to the site to be computed, sim-
ilarity of geologic setting, and closeness in the size of the respective
drainage areas. A typical relation between partial record and index
sites is shown in figure 6. The 3-day, 20-year low flow of Powell
River, 73 ft3/sec, corresponds to 0.3 ft3/s on Russell Creek.

Some discharges at some partial record sites may be zero. At these
sites computation of low-flow frequency was accomplished by assigning a
value of zero for the 3-day, 20-year low-flow. As Riggs (oral commun.,
1974) stated, the observation of zero flow is enough to determine the
unsuitability of a site for dependable water supply. The 3-day, 20-year
low-flow has traditionally been used in the State of Tennessee as the
design parameter for water dependent projects, thus a value of zero
assigned to such a frequency is sufficient to indicate such a fact to the
users of data in this report. However, if documentation was found that
the zero flow observed was due to unnatural conditions such as one time
man-made diversion, or occurred only once in a period greater than 20
years, a correlation curve, previously described, is used to determine
low-flow frequency.
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(03531800)

MEASURED FLOW, IN CUBIC FEET PER SECOND

RUSSELL CREEK AT TAZEWELL, TENN.
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DAILY MEAN FLOW, IN CUBIC FEET PER SECOND
POWELL RIVER NEAR ARTHUR, TENN. (03532000)

Figure 6.-Correlation between index site, Powell River near Arthur,
Tenn. and partial-record station, Russell Creek at
Tazewell, Tenn.
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Estimating low-flow frequency at ungaged sites

There is a demonstrated need to determine low-flow characteristics
at sites in Tennessee where little or no discharge information is avail-
able. To date, no totally satisfactory method has been devised, but it
is worth mention to list the current techniques used.

The first is the determination of low-flow statistics at a site
where insufficient discharge information has been collected to define a
correlation with an index site. The ratio of the observed discharge at
the site to the concurrent discharge at the index site is multiplied by
a low-flow statistical value of the index site providing an estimate at
‘the site in question. While subject to possibly large, unknown error,
this technique does relate the observed base flow values between the two
sites.

The second is a technique involving the use of drainage areas to
relate two sites. The ratio of drainage areas of the ungaged site to
that of the index site is multiplied by the low-flow statistical value
at the index site to estimate a value at the ungaged site. This tech-
nique assumes that discharge from the aquifer system above the ungaged
site is at the same rate per square mile based on surface drainage area
as is the discharge above the index site. Such a relationship may not
in fact exist and thus the estimated value would be subject to consider-
able error. This is due in part to the fact that surface drainage area
does not always represent the aquifer's area of drainage. Additionally,
other basin characteristics may influence the relationship between the
two sites.

The technique of using drainage area ratios is the same as using a
unit flow (cfs/miz) from a nearby gaged site multiplied by the drainage
area of the ungaged site to estimate a flow value for the ungaged site.
This technique can be expanded to include unit flow values for several
index sites (gaged sites) within the surrounding vicinity. These values
plotted on a map may reveal a pattern which then can be used to estimate
the unit flow for the ungaged site. As far as possible, the basins
selected for the index sites should have similar physiographic, geologic,
and climatic characteristics to that of the ungaged site.

Lastly, basin characteristics such as drainage area, basin slope,
forest cover, and altitude have been used to determine a relationship
with low-flow characteristics. The basin characteristics are regressed
statistically against low~flow characteristics determined at specific
sites. The regression technique allows for the isolation of specific
basin characteristics that may determine low-flow values. The result of
the analysis is an equation that provides for insertion of a specific
set of basin values to determine a corresponding low-flow value at the
ungaged site. The regression technique at this time has not provided
satisfactory values for Tennessee. However, with additional research,
relations may be found suitable for certain areas of the State.

13



PRESENTATION OF RESULTS

Reliability of results

Data presented in this report are subject to error due to such
things as physical, time, and human factors. These factors tend to
affect the statistical analysis at a stream site.

One physical factor affecting the data may be regulation.
Regulation has been defined as the artificial manipulation of a flow
of a stream. This could be caused by the effects of dams, irrigation
systems, or water-supply withdrawals for towns and industry.

In any case, regulation of the natural flow of a stream would
cause modification of the sites low-flow frequency and duration figures.
The use of such figures for regulated streams to predict future flows
would be valid only if the cycle of regulation in the future is the same
as it was in the past.

Continuous record sites subject to regulation have been noted in
the "Remarks'" paragraph included with the site data. Regulation at
partial-record stations is.minor and consists mostly of diversion of
small amounts of inflow.

The period of record that has been analyzed at a site may have
significant effects on the low-flow data calculated. First of all,

a longer period of record would provide a better estimate of the low-
flow characteristics. As a '"rule of thumb", a low flow value calculated
for a particular recurrence interval (for example 20 years) should be
based on a record on not less than half that time (10 years), unless
extended by correlation with a site of longer record.

Secondly, the relative time frame of a particular period of record
affects the calculated low-flow characteristics. For example, analysis
made of 10 years of record occurring during an extremely dry cycle of
climatic conditions would differ considerably for the same site from
analysis made if the 10 years were for a relatively wet period.

At partial record sites the number of discharge measurements avail-
able for correlation would have considerable effect on the accuracy of
the resulting relation. Additionally the period of record length as
previously described at the index site could bias the relation. For
example, if a site were correlated against two different index sites of
differing periods of record, the resulting low-flow characteristics
calculated could also differ.

Low-flow analysis is very much a subjective operation. Review
of the digital computer results is made to assure ''reasonableness' of
the figures, These figures may be adjusted if deemed suitable. By
the same token analysis of partial-record or ungaged sites is dependent
on the judgement and knowledge of the person doing the analysis. These
data are then subject to revision as further flow data are collected or
as increased knowledge of hydrologic relationships is obtained.

14



Low-flow characteristics presented in this report have in many
cases been shown to three significant figures. This is not necessarily
representative of the accuracy of such figures. These figures for con-
tinuous record sites have been generated by computer to this precision
and are transferred to the accompanying tables. Indicating to the reader
which figures warrant such accuracy is an arbitrary task and thus it was
not chosen to do so. Data for partial record sites have been recorded in
some cases to three significant figures to provide a difference between
values for different magnitudes and frequencies. This has been done to
allow the reader to discern the trend of the correlation line in the
analysis and not the degree of accuracy.

Downstream order numbers

The arrangement of measurement sites for which data are presented
in this report is by the downstream order number system used for annual
publications by the Survey since 1958. The sites are listed in a down-
stream direction along the main stem, and all sites on each tributary
entering above a main-stem station are listed before that station. If
a tributary enters between two main-stem stations, it is listed between
them. In assigning station numbers, no distinction is made between
continuous record gaging stations and partial-record stations, so that the
station number indicates the proper downstream sequence of the station,
regardless of type. Gaps are left in the numbers to allow for new stations
that may be established, therefore the station numbers are not always con-
secutive.

Locating individual site information

The user of this report can find data for a specific stream by
using the indexes or site location map contained herein.

The index has been divided into two parts. The first is a listing
of continuous record gages arranged first alphabetically then alphabetically
by county with the corresponding page number for each site. The second
is an index for the partial record sites also arranged alphabetically then
alphabetically by county. Once a partial record site has been located in
the index the corresponding downstream number can be used to find the
station data in table 2.

The map on plate 1 visually displays for the report user the locations
of the sites for which 3-day,20-year low-flows are available. The loca-
tion numbers contained in the map can be used to refer to specific tabu-
lations in the report. It should be noted that major drainage basins have
been delineated in the map as an aid in future investigations of regional
low-flow relations.
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Continuous-record stations

Data for each continuous record site includes a station description
and tables listing low-flow duration and frequency. If a stream has a
period of both natural flow and regulated flow, two tabulations are
presented to reflect the different periods.

The station description gives the downstream order number, location,
drainage area, period of record analyzed, and general remarks. The
Location paragraph gives both the latitude and longitude of the site
along with a narrative describing the station location in relation to
nearby landmarks. The Drainage area is that area, measured in a
horizontal plane in square miles, which is enclosed by a topographic
divide. Direct surface runoff from precipitation normally would drain
by gravity into the stream above the station. Groundwater divides normally
correspond to the surface water divides. The locations and drainage
areas, are obtained from the most accurate maps available. The Remarks
paragraph includes information pertaining to conditions which affect the
natural flow at a gaging station, and other pertinent data.

The data contained in the tables on the magnitude and frequency of
low flow and duration of flow are explained in preceding sections of
this report.

16



Partial-record stations and miscellaneous sites

The data in table 2 are grouped in the following five river basins
(fig 7): Mobile River basin, Green River basin, Cumberland River basin,
Tennessee River basin, and Lower Mississippi River basin.

On each page of table 2, the data are arranged in nine columns, whose
heading and content are:

Column 1, REF. NO., gives to each site a reference number whose
location, with other data are shown on plate 1.

Column 2, STATION NO., gives the station number which is also the
downstream order number for each site.

Column 3, STATION NAME, gives the site name referred to a nearby
town.

Column 4, DRAINAGE AREA, gives the drainage area, in square miles,
at the site if determined.

Column 5, LOCATION, gives both the latitude and longitude of the
site along with a narrative describing the station location
in relation to nearby landmarks.

Columns 6-9, 1, 3 or 7 DAY MEAN LOW FLOW, with 10 or 20 YEAR
RECURRENCE, interval for each heading if determined. If
no value has been calculated three asterisks will appear.
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Data for continuous-record stations

03408000 - NEW RIVER NEAR NEW RIVER, TN

LOCATION,~~ Lat 36°23'03", long 84°31'43", Scott County at county high-
way bridge 1.1 miles east of town of New River, 1.6 miles upstream
from Brimstone Creek, and at mile 11.9.

DRAINAGE AREA.-- 314 miZ.

PERIOD OF RECORD,-- December 1922 to December 1934

REMARKS:

FLOW IN CUBIC FEET PER SECOND, WHICH WAS
FOR PERCENTAGE OF TIME INDICATED.

FLOW DURATION

EQUALED OR EXCEEDED

99,5 99.1 99 o8 95 9Q |
1.30 1.58 1.65 2.20 4.60 9.20

80 70 60 50 40 30
26.0 62.0 126 219 345 500

20 10 S 2 | 0.5

790 1400 2400 4400 6800 9300

MAGNITUDE AND FREQUENCY

LOWEST AVERAGE FLOW IN CUBIC FEET PER SECOND, FOR INDICATED
RECURRENCE INTERVAL IN YEARS,

(CoNSECTVE Davs) | 2 5 10 20 50

| 2.03 0.68 0.40 0.25

'3 2.45 0.81 0.45 0.28

7 2.76 1.16 0.79 0.59

14 3.72 1.75 1.28 1.03

30 6.56 2.92 2.06 1.60

60 16.6 6.24 3.94 2.76
120 66.7 33.4 23.7 17.9
183 134 70.6 51.0 39.2
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03408500 - NEW RIVER AT NEW RIVER, TN

LOCATION.=~ Lat 36°23'08", long 84°33'17", Scott County, on left bank
at town of New River, 700 ft downstream from Phillips Creek, 1000
ft downstream from bridge on U.S. Highway 27, 1.7 miles downstream
from Brimstone Creek, and at mile 8.6.

DRAINAGE AREA.-- 382 miZ.
PEr1OD OF RECORD.--

REMARKS:

September 1934 to September 1975.

FLOW DURATION
FLOW IN CUBIC FEET PER SECOND, WHICH WAS EQUALED OR EXCEEDED

FOR PERCENTAGE OF TIME INDICATED.
995 99.1 99 98 95 90
0.50 0.71 0.79 1.59 5.30 14.1
80 70 60 50 40 30
36.7 71.0 129 233 391 595
20 10 5 2 l 0.5
940 1720 3030 5220 8210 11000

MAGNITUDE AND FREQUENCY

LOWEST AVERAGE FLOW IN CUBIC FEET PER SECOND, FOR INDICATED

RECURRENCE INTERVAL IN YEARS.

(CONSECUTIVE DAvs) | 2 5 10 20 50
I 3.13 0.75 0.33 0.16 0.07
3 3.44 0.82 0.36 0.18 0.07
7 4.25 0.99 0.42 0.20 0.08
14 5.89 1.38 0.58 0.27 0.11
30 11.6 2.98 1.32 0.63 0.26
60 23.7 7:04 3.44 1.83 0.86
120 64.3 25.5 14.8 9.08 5.06
183 130 62.8 41.9 29.6 19.7
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03409500 - CLEAR FORK NEAR ROBBINS, TN

LOCATION:~-Lat 36°23'18", long 84037'49", Scott County, on right
bank 300 ft downstream from Burnt Mill Bridge, 3.3 miles north-
west of Robbins, and at mile 3.7

DRAINAGE AREA.--272 mi

2

Per10D OF RECORD.-- October 1930 to September 1971.

REMARKS:

FLOW DURATION

FLOW IN CUBIC FEET PER SECOND, WHICH WAS EQUALED OR EXCEEDED
FOR PERCENTAGE OF TIME INDICATED.

995 99.1 _99 98 95 90
1.88 2.49 2.57 3.50 5.75 9.90
80 70 60 50 40 30
23.2 42.3 79.0 142 242 384
20 1Q S 2 | 0.5
613 1120 1820 3190 4770 6790
MAGNITUDE AND FREQUENCY
LOWEST AVERAGE FLOW IN CUBIC FEET PER SECOND, FOR INDICATED
RECURRENCE INTERVAL IN YEARS.
(CONSECUTVE Davs) | 2 5 10 20 50
| 4.27 1.83 1.09 0.69 0.39
3 4.38 1.91 1.17 0.76 0.45
7 4.74 2.16 1.40 0.96 0.63
14 5.73 2.71 1.82 1.29 0.88
30 8.76 4.29 2.96 2.19 1.56
60 14.9 7.57 5.39 4.10 3.04
120 35.8 17.3 11.7 8.43 5.78
183 72.6 38.0 26.7 19.8 14.0
21




LOCATION,=- Lat 36°24'58", long 85°01'35", Fentress County, on right

03414500 - EAST FORK OBEY RIVER NEAR JAMESTOWN, TN

bank 200 ft upstream from bridge on State Highway 52, 0.5 miles
upstream from Poplar Cove Creek, 5.3 miles west of Jamestown, and
12.8 miles upstream from confluence with West Fork.

DRAINAGE AREA.-- 202 mi2.

PERIOD OF RECORD.--March 1943 to September 1975.

REMARKS:

FLOW DURATION

FLOW IN CUBIC FEET PER SECOND,

WHICH WAS EQUALED OR EXCEEDED
FOR PERCENTAGE OF TIME INDICATED.

995 99.1 99 o8 95 90
4,50 5,29 5.42 £.58 9.37 13.8

80 70 60 950 40 30
24,4 42,4 81,1 149 248 372

20 10 5 2 l 05

249 949 1600 2750 3970 5550

MAGNITUDE AND FREQUENCY
LOWEST AVERAGE FLOW IN CUBIC FEET PER SECOND,

RECURRENCE INTERVAL IN YEARS.

FOR INDICATED

(CONSE%%BI’IIC\)/% DAYS) .2 5 10 20 50
| 8.26 5.40 4.40 3.76 3.18

3 8.42 5.52 4.53 3.89 3,32

7 8.99 5.87 4,80 4,11 3.49

14 10,1 6.39 5.13 4,32 3.60

30 12.5 7.72 6.24 5.34 4,57

60 18.7 10,1 7.68 6.28 5.12

120 35.7 17.6 12,4 9.46 7.05

183 68.9 34.2 23,6 17.4 12.3
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LOCATION.=- Lat 36°23'49",

03415000 - WEST FORK OBEY RIVER NEAR ALPINE, TN

long 85°10'28", Overton County, on

upstream end of left pier of bridge on State Highway 52, 0.3 mile
upstream from Nettlecarrier Creek, 2.4 miles east of Alpine, and

7.8 miles upstream from confluence with East Fork.

DRAINAGE AREA.-- 114 mi? (includes 34 mi? without surface drainage).

PEr10D OF RECORD.-- January 1943 to September 1971.

REMARKS:

FLOW DURATION

FLOW IN CUBIC FEET PER SECOND, WHICH WAS EQUALED OR EXCEEDED

FOR PERCENTAGE OF TIME INDICATED.

995 99.1 99 98 95 90
3.34 3.49 3.52 3.93 4.95 6.39
80 70 [S]0) 50 40 30
10.3 16.5 27.4 49.0 80.8 133
20 10 o) 2 | 0.5
209 365 610 1140 1690 2320

MAGNITUDE AND FREQUENCY

LOWEST AVERAGE FLOW IN CUBIC FEET PER SECOND, FOR INDICATED
RECURRENCE INTERVAL IN YEARS.

(CONSECUTIVE DAYS) | 2 5 10 20 50
| 4,22 3.20 2.86 2.66 2.48

3 4.33 3.28 2.94 2.73 2.55

7 4.53 3.43 3.08 2.88 2.70

14 5.07 3.80 3.39 3.13 2.90

30 6.07 4.58 4,17 3.50 3.35

60 8.48 5.62 4.73 4,19 3.73

120 14.3 8.61 6.86 5.80 4.89

183 23.9 13.3 10.0 8.05 6.35
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03415500 - OBEY RIVER NEAR BYRDSTOWN, TN

LOCAT'ION.--Lat 36°32'09", long 85°10'13", Pickett County, at former
bridge on State Highway 42, 0.4 mile downstream from present bridge,

1.8 miles upstream from Big Eagle Creek, and 3.2 miles southwest of
Byrdstown.

DRAINAGE AREA.,--445 mi2.
PErR1OD OF RECORD.-- April 1919 to September 1943.
REMARKS:

Site now inundated by Dale Hollow Reservoir.

FLOW DURATION

FLOW IN CUBIC FEET PER SECOND, WHICH WAS EQUALED OR EXCEEDED
FOR PERCENTAGE OF TIME INDICATED.

_995 99.1 99 o8 95 90
13.1 15.2 15.4 17.4 23.4 34.3
80 70 60 50 40 3Q
61.0 101 174 294 447 649
20 10 5 2 | 0.5
966 1680 2800 5100 7300 9910

MAGNITUDE AND FREQUENCY
LOWEST AVERAGE FLOW IN CUBIC FEET PER SECOND,

RECURRENCE INTERVAL IN YEARS.

FOR INDICATED

(CONSECUTVE DAvs) | 2 5 10 20 50
l 18.5 12.2 9.88 8.32 6.88

3 21.4 14.7 12.1 10.3 8.66

7 23.6 16.5 13.7 11.8 10.0

14 26.7 18.3 15.1 12.9 10.8

20 32.8 21.1 17.1 14.6 12.3

60 46.3 28.5 22.6 18.8 15.4

120 103 51.8 35.4 25.5 17.3

183 180 95.0 64.3 45.2 29.4
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03416000 - WOLF RIVER NEAR BYRDSTOWN, TN

LOCATION.,—-Lat 36033'37", long 85004'23", Pickett County, on right
bank 0.3 mile upstream from bridge on county road, 0.5 mile up-
stream from Widow Creek, 1.6 miles north of Moodyville, 3.2 miles
east of Byrdstown, and 5.4 miles upstream from Lick Creek.

DRAINAGE AREA.-- 106 miZ.
PEr1OD OF RECORD.-= July 1943 to September 1975.
REMARKS:

FLOW DURATION

FLOW IN CUBIC FEET PER SECOND, WHICH WAS EQUALED OR EXCEEDED
FOR PERCENTAGE OF TIME INDICATED.

99,5 99.1 99 98 95 90
5.05 5.50 5.65 6.54 8.44 11.3
8Q 70 60 90 40 30
17.3 25.6 40.1 67.7 108 162
20 1Q 5 2 | 0.5
247 430 678 1260 1890 2510

MAGNITUDE AND FREQUENCY
LOWEST AVERAGE FLOW IN CUBIC FEET PER SECOND,

RECURRENCE INTERVAL IN YEARS,

FOR INDICATED

(CONSEPC%J‘?R/DE NAVS) 2 5 10 20 50
S 7.22 4 74 3.77 3.09 2.46
3 7.5 5.09 4.12 3.45 2.81
7 . 7.92 5.85 5.07 4.54 4.03

14 8.75 6,56 5.73 5.16 4.63

30 10.7 1.77 6.66 5.91 5.20

60 13.4 9.39 7.93 6.94 6.02

120 21.0 12.9 10.2 8.46 6.94

183 36.7 21.0 15.9 12.6 9.85
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