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CONVERSION FACTORS AND VERTICAL DATUM

Multiply By To obtain
meter (m) 3.281 foot
centimeter (cm) 0.394 inch
cubic meter per second (m3/s) 35.31 cubic foot per second
cubic meter per second (m3/s) 22.78 million gallons per day
cubic meter per day (m3/d) 2.642x10°  million gallons per day
millimeter (mm) 0.0394 inch
kilometer (km) 0.6215 mile
square kilometer (km?) 0.3861 square mile
cubic meter (m?) 8.11x10%  acre-foot

Sea level: In this report “sea level” refers to the National Geodetic Vertical Datum of 1929 --a
geodetic datum derived from a general adjustment of the first-order level nets of the United States and
Canada, formerly called Sea Level Datum of 1929.

Previous reports concerning flood frequency in Arkansas have been published in inch-pound
units. This report has been published in International System (SI) units at the request of the cooperator.



MAGNITUDE AND FREQUENCY OF FLOODS IN ARKANSAS

By Scoft A. Hodge and Gary D. Tasker

ABSTRACT

Methods are presented for estimating the magnitude and frequency of peak discharges of streams in
Arkansas. Regression analyses were developed in which a stream’s physical and flood characteristics were
related. Four sets of regional regression equations were derived to predict peak discharges with selected
recurrence intervals of 2, 5, 10, 25, 50, 100, and 500 years on streams draining less than 7,770 square
kilometers. The regression analyses indicate that size of drainage area, main channel slope, mean basin
elevation, and the basin shape factor were the most significant basin characteristics that affect magnitude

and frequency of floods.

The region of influence method is included in this report. This method is still being improved and is
to be considered only as a second alternative to the standard method of producing regional regression
equations. This method estimates unique regression equations for each recurrence interval for each
ungaged site. The regression analyses indicate that size of drainage area, main channel slope, mean annual
precipitation, mean basin elevation, and the basin shape factor were the most significant basin and climatic
characteristics that affect magnitude and frequency of floods for this method. Certain recommendations

on the use of this method are provided.

A method is described for estimating the magnitude and frequency of peak discharges of streams
for urban areas in Arkansas. The method is from a nationwide U.S. Geological Survey flood frequency
report which uses urban basin characteristics combined with rural discharges to estimate urban

discharges.

Annual peak discharges from 204 gaging stations, with drainage areas less than 7,770 square
kilometers and at least 10 years of unregulated record, were used in the analysis. These data provide the

basis for this analysis and are published in the Appendix of this report as supplemental data.

Large rivers such as the Red, Arkansas, White, Black, St. Francis, Mississippi, and Ouachita Rivers
have floodflow characteristics that differ from those of smaller tributary streams and were treated
individually. Regional regression equations are not applicable to these large rivers. The magnitude and
frequency of floods along these rivers are based on specific station data. This section is provided in the
Appendix and has not been updated since the last Arkansas flood frequency report (1987b), but is

included at the request of the cooperator.






INTRODUCTION

The magnitude and frequency of floods are primary factors in the design of bridges, culverts, streets,
embankments, dams, levees, and other structures near streams. Information on flood magnitude and
frequency is used in managing flood plains, planning subdivisions, and establishing flood insurance rates.

The Arkansas State Highway and Transportation Department (AHTD) is fully aware of the need for
adequate flood peak data to design better drainage structures in Arkansas. Because of this need, the
AHTD entered into a cooperative agreement with the U.S. Geological Survey (USGS) to update previous
flood-frequency reports (1961, 1971, 1987b) by using data collected through 1993. This flood-frequency
report differs from reports by Patterson (1961; 1971) and Neely (1987b) because of additional available
data, new analysis techniques, and AHTD's need for 500-year flood values to be used in bridge scour
analysis.

The purpose of this report is to provide a method of estimating the magmtude of floods with
selected recurrence intervals of 2, 5, 10, 25, 50, 100, and 500 years for streams in Arkansas. Equations for
streams that have drainage areas less than 7,770 km? were developed by log-linear multiple-regression
techniques. Equations for urban areas are from the report by Sauer and others (1983). Flood frequency
analysis using the region of influence method is included as a second alternative to the standard log-linear
multiple-regression technique. Analysis was not performed on data for larger streams because of their
high degree of regulation and necessary information already being available. However, the results from
the analysis and the supplemental data used by Neely (1987a) pertaining to larger streams have been
included at the cooperator’s request.

The study area is Arkansas. However, data collected outside the State on streams that drain into and
from Arkansas also are considered. A general location map of the study area is shown in figure 1.
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Figure 1. Location of study area.



GENERAL SETTING

Arkansas has a diverse topography that contains portions of several physiographic provinces. These
provinces are the Springfield-Salem Plateaus, Ouachita Mountains, West Gulf Coastal Plain, Boston
Mountains, Arkansas Valley, and the Mississippi Alluvial Plain (fig. 2) (Fenneman, 1938). The Ozark
Mountains, found in the Springfield-Salem and Boston Mountains Provinces, along with the Ouachita
Mountains have elevations as high as 823 m above sea level. Streams in the Ozark Plateaus and the
southern half of the Ouachita Mountains tend to have sustained flows during dry seasons, whereas
streams in the Arkansas Valley and the northern half of the Ouachita Mountains generally go dry
(Hunrichs, 1983). The Mississippi Alluvial Plain and the West Gulf Coastal Plain compose the southeastern
part of the State; this is primarily an agricultural area and is relatively flat, with elevations that range from
17 to 152 m above sea level. The higher parts of the State are used mainly for raising cattle and poultry.
These regions are shown in figure 2.

Climate in Arkansas is mild and moderately humid. Average annual precipitation ranges from
about 101 to 148 cm. Monthly precipitation exhibits a pronounced seasonal pattern; May usually has the
most precipitation and January and October the least. Runoff ranges from about 30 to 82 cm per year,
depending on the precipitation pattern (Freiwald, 1985). Average annual evaporation from shallow lakes
ranges from about 91 cm in the northeast to about 112 cm in the southwest (Farnsworth and others, 1982).
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Figure 2. Physiographic provinces in Arkansas.



FLOOD DATA

Peak data for 204 gaging stations that have 10 or more years of unregulated record were used in
preparing this report. Of these stations, three are in Missouri, three are in Oklahoma, and nine are in
Louisiana. The remaining 189 stations are in Arkansas (fig. 3).

The flood data used in this report were, for the most part, collected by the U.S. Geological Survey
and the U.S. Army Corps of Engineers. The flood data have been collected at two types of gaging stations:
(1) continuous-record stations where records of daily stage are collected and daily discharge are
computed, and (2) partial-record stations where only the maximum peak stage and discharge for each year
are determined. Of the 204 gaging stations used, 97 are continuous-record stations and 107 are partial-
record stations. Generally, the continuous-record gaging stations are on large streams and have been
operated for relatively long periods. Only a small percentage of these continuous-record gaging stations
have drainage areas that are less than 260 km?. Most of the 107 partial-record gaging stations are crest-
stage gaging stations. The crest-stage-gage program was started in 1960 to fill the need for flood data for
small drainage basins. The drainage areas of these crest-stage gaging stations range from 0.3 to 130 km?.
Presently (1995), 65 crest-stage gages are in operation within the State.

Fourteen of the 204 gaging stations are on regulated streams. Data collected prior to regulation at
these 14 stations were used in the flood-frequency analysis. A summary of the distribution of data and
average length of record for each station is as follows:

Drainage area, Average length of
in square kilometers Number of stations  record, in years

Less than 2.6 36 25
261013 38 24
1310259 13 22
25910 130 24 25
130 to 259 8 34
259 10 1,300 53 36
1,300 to 2,590 12 46
2,590 10 5,180 17 38
5,180 10 7,770 3 54

The State was divided into four geographic regions. Analysis of covariance tests, using dummy
variables (Myers, 1986) to represent subregions, indicated that there were significant differences in the
regression models for the four subregions. These regions differ from those defined by Patterson (1971) and
Neely (1987b), in that Patterson and Neely divided Arkansas into only two regions and the four new
regions are bounded mainly by major river basin divides. The new division is helpful because a drainage
basin of a smaller stream will not overlap two regions--a situation that only exists in the area where the
Arkansas and White River Basins intersect the Mississippi Alluvial Plain. Region A (fig. 3) includes most
of the Arkansas River Basin. Region B includes most of the Red and Ouachita River Basins. Region C
includes most of the White River Basin and Crowleys Ridge. Region D includes most of the Mississippi
Alluvial Plain in Arkansas, with the exception of Crowleys Ridge. The regional regression equations were
developed separately for Regions A, B, C, and D. These equations are based on observed data from
stations draining less than 7,770 km? and with slopes less than 70.3 m/km, and should not be used on
streams with larger drainage areas and slopes.
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MAGNITUDE AND FREQUENCY OF FLOODS AT GAGING STATIONS

A flood-frequency curve is the relation of flood-peak magnitude to probability of exceedance or
recurrence interval. Probability of exceedance is the chance of a given flood magnitude being exceeded in
any given year. A 5-year flood, for example, has the probability of 0.2 (20 percent chance) of being
exceeded in any given year. Recurrence interval is the reciprocal of exceedance probability and is the
average number of years between exceedances for a long period of record. A 5-year flood may be expected
to be exceeded on average once in 5 years or, 20 times in 100 years. This does not mean floods occur at
uniformly spaced intervals. In fact, a flood of this magnitude can be exceeded more than once in the same
year, or it can occur in consecutive years.

The flood-frequency relation for a stream where gaging-station data are available can be estimated
by fitting a theoretical distribution to the random sample of annual peak discharges (largest instantaneous
discharge for each year). The Hydrology Subcommittee of the Interagency Advisory Committee on Water
Data (1982) has recommended a uniform technique for determining floodflow frequencies by fitting the
logarithms of the annual peak discharges to a Pearson Type III distribution and has described these
calculations in detail. This procedure is accepted by most Federal and State agencies and is referred to as
the log-Pearson Type Il frequency distribution. Annual peak discharges for each gaging station used in
this study were fitted to the log-Pearson Type III distribution. Peak discharges for recurrence intervals of 2,
5, 10, 25, 50, 100, and 500 years were computed for each station and are listed in tables 1 through 4. For
stations where regulation began during the data collection period, discharge values are presented for the
unregulated period.

MAGNITUDE AND FREQUENCY OF FLOODS AT UNGAGED SITES ON STREAMS DRAINING
LESS THAN 7,770 SQUARE KILOMETERS

Flood-frequency relations can be estimated for ungaged sites with drainage areas smaller than 7,770
km? through the use of the equations presented in this section. The equations were developed by relating
the 2-, 5-, 10-, 25-, 50-, 100-, and 500-year floods to basin characteristics. Several basin characteristics were
investigated such as contributing drainage area, main channel slope, main channel length, mean annual
precipitation, percent forested area, mean basin elevation, and basin shape factor. However, the
characteristics that were most significant are contributing drainage area, main channel slope, mean basin
elevation, and basin shape factor. The basin and climatic characteristics and the equation development are
described in the following paragraphs.

The following are defined for use in this report:

1. Contributing Drainage Area (A). - The contributing drainage area of the basin, in square
kilometers.

2. Main Channel Slope (S). - The slope, in meters per kilometer, computed between two points
along the main channel - one point at 10 percent of the channel length, and the other point at 85
percent of the channel length. Both points are measured from the gaged site (or point of
intersection when computing discharges for ungaged sites).

3. Mean Basin Elevation (E). - The average ground elevation, in meters above sea level, is measured
from topographic maps by transparent grid sampling method (20 to 80 points sampled in basin).

4. Basin Shape Factor (SH). - Computed by dividing the contributing drainage area by the square of
the main channel length and is dimensionless.

5. Main Channel Length (L). -- The channel length, in kilometers, between the gaged site and the
basin divide (used in computation of basin shape factor only).
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Regression Anglysi

After the discharge-frequency relations were defined and basin and climatic characteristics
determined for gaging stations in each of the four regions (fig. 3), the peak discharge for each of seven
different recurrence intervals (2, 5, 10, 25, 50, 100, and 500 years) was related to the basin and climatic
characteristics using linear multiple-regression techniques. All 28 regression equations are linear equations
based on logarithms (base 10) of the basin characteristic data and are of the form:

logQr=by+b;logA+b,logS+bslogP+blogE+bslogSH M
or equivalently,
b b b b b
Qr=a(A)™(5)2(P)™(E)™ (5H)™ )
where,
Qr is the T-year discharge,

A, S, P, E, and SH are explanatory variables,
bg, by,..,bs are regression parameters, and
a is a constant equal to 107.

Initially, all basin and climatic characteristics were used in each regression. Only stations with
drainage basins smaller than 7,770 km? having predominantly natural flow and at least 10 years of record
were used in the regression analysis. On regulated streams, the data collected prior to regulation were
used if that period was of sufficient length.

Not all variables were used for the final equations. Variable selection for the final models were made
by choosing the subset of explanatory variables (A, S, PR, E, and SH) that had the smallest Mallows’ Cp
from among all possible subset combinations (Montgomery and Peck, 1982; Myers, 1986). Regression
coefficients for the final equations were estimated using the estimated generalized-least-squares (EGLS)
regression techniques described in Tasker and Stedinger (1989). Stedinger and Tasker (1985) show that the
EGLS regression technique for regional flood frequency regressions is an improvement over ordinary-least
squares regression because the EGLS technique accounts for differences in sampling errors in the observed
flow records due to differing record lengths and sample cross correlation of annual peak discharges
between sites. For the 204 stations in and around Arkansas, record lengths ranged from 11 years to 66
years. Sample cross-correlation coefficients for annual peaks are a function of distance between sites and
are approximated by the smoothed curve shown in figure 4.
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Figure 4. Relation between cross-correlation coefficients of annual peaks and distance between sites in
and around Arkansas. Plotted points are for pairs of sites with more than 50 years of concurrent data.
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Peak Discharage Equations for Region A

The regression analysis indicated that contributing drainage area and main channel slope are the
most significant characteristics for estimating flood magnitudes in Region A. The following equations

were developed for rural streams by the linear multiple-regression technique using data from the 48
gaging stations in Region A (fig. 3) in and around Arkansas. Basin characteristics and log-Pearson results

for these stations are listed in table 1.

Equations Model Model sta:(‘ll:rrjge:ror Equivalent

for estimating standard error  standard error  of prediction years of
flood magnitude (logs) (percent) (percent) record
Q, =1.88A07%5g0.113 0.1677 40 42 4
Qs =3.26A080260.157 1281 30 32 7
Qo = 431428050178 1210 28 31 10
Q,5 = 5.74A080450.197 1250 29 32 13
Qsp = 6.89A0-80850.209 1334 31 34 14
Qj0 = 8.05A080350-21 1443 34 37 14
Qsg0 = 10.9A080350.241 1746 42 45 13

where,

Q is the estimated discharge for the indicated recurrence interval x, in cubic meters per second,

A is contributing drainage area, in square kilometers, and

S is channel slope, in meters per kilometer.

(3)
4)
%)
©
(7)
®
9



Peak Discl Equations for Reion B

The regression analysis indicated that contributing drainage area, mean basin elevation, and the
basin shape factor are the most significant basin characteristics for estimating flood magnitudes in Region
B. The following equations were developed for rural streams by the linear multiple-regression technique
using data from the 65 gaging stations in Region B (fig. 3) in and around Arkansas. Basin characteristics
and log-Pearson results for these stations are listed in table 2.

Average
Equations Model Model standard error  Equivalent
for estimating standard error  standard error  of prediction, years of
flood magnitude (logs) (percent) (percent) record
Qy =0.041A075EM92ISH0342  0.1658 40 42 4 (10)
Qs =0.113A%735E0875g40.396 1552 37 39 5 (11)
Qqo = 0.182A0729g0854g10422 1520 36 38 7 (12)
Qys = 0.288A0723E0-839g 10446 1510 36 38 9 (13)
Qsp = 0.377A0.718g0.832g10.460 1520 36 39 11 (14)
Qjgp = 0.471A0715g0827g40.472 1549 37 40 12 (15)
Qso = 0.714 A% 7080823510494 1655 40 43 14 (16)

where,

Q is the estimated discharge for the indicated recurrence interval x, in cubic meters per second,
A is contributing drainage area, in square kilometers,
E is mean basin elevation, in meters, and
SH is the basin shape factor (contributing drainage area divided by the square of the channel length).



Peak Discharge Equations for Region C

The regression analysis indicated that contributing drainage area is the most significant basin
characteristics for estimating flood magnitudes in Region C. The following equations were developed for
rural streams by the linear multiple-regression technique using data from the 57 gaging stations in Region
C (fig. 3) in and around Arkansas. Basin characteristics and log-Pearson results for these stations are listed
in table 3.

Average
Equations Model Model standard error  Equivalent
for estimating standard error  standard error  of prediction, years of
flood magnitude (logs) (percent) (percent) record
Q; =418A%%¥ 0.1712 41 42 3 17)
Qs =7.23A0676 1539 37 38 5 (18)
Qi =9.44A0680 1473 35 37 6 (19)
Qy5 =123A0684 1425 34 36 9 (20)
Qs = 14.6A%6%7 1407 33 35 1 1)
Qj0 = 16.7A%6% 1407 33 35 12 2)
Qs = 22.1A06% 1456 35 37 15 (23)

where,

Q s the estimated discharge for the indicated recurrence interval x, in cubic meters per second, and
A is contributing drainage area, in square kilometers.



Pegk Discl Equations for Redion L

The regression analysis indicated that contributing drainage area, channel slope, and basin shape
factor are the most significant basin characteristics for estimating flood magnitudes in Region D. The
following equations were developed for rural streams by the linear multiple-regression technique using
data from the 34 gaging stations in Region D (fig. 3) in and around Arkansas. Basin characteristics and log-
Pearson results for these stations are listed in table 4.

Average
Equations Model Model standard error  Equivalent
for estimating standard error  standard error  of prediction, years of
flood magnitude (logs) {(percent) (percent) record
Q, =256A0667g0211g10.208 0.1296 31 33 3 (24)
Qs =4.16A0-6885028951 10252 1217 29 31 4 (25)
Qo =5.25A06%950334g}0270 1281 30 33 4 (26)
Q,s =6.67A%71050-3855110.286 1432 34 37 4 7)
Qsp =7.72A0-717g0418g10.295 1575 38 41 4 (28)
Qjg0 = 8.76A0723604485110302 1726 4 45 4 (29)
Qsgo = 11.2A073560:510g 10316 2100 51 56 4 (30)

where,

Qy is the estimated discharge for the indicated recurrence interval x, in cubic meters per second,
A is contributing drainage area, in square kilometers,
S is channel slope, in meters per kilometer, and
SH is the basin shape factor (contributing drainage area divided by the square of the channel length).

I f Estimating E tion

The EGLS technique provides a means of estimating the uncertainty or error in a prediction at an
ungaged site by partitioning the mean square error into two parts--the first part is the model error, and it is
due to having an imperfect model and the second part is associated with sampling mean square error,
MSE;. The values for the standard error of the model, v, are calculated in log (base 10) units. The standard
error of the model can be transformed from log units to percent by the formula:

SEmodel(in percent)=100[e(>30189"2} _1]05 G31)

The value for yand SE,q4¢) for each regional equation are shown in equations 3 to 30. The MSEj is the
mean square error for a site because of estimating the true model parameters from observed flows at
gaging stations in a region. The value of MSE; at a specific site can be estimated as follows: denote the

column vector of n logarithms of observed peak-discharge characteristics at n sites in a region by Y. For
example,
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[log Qs 4

log Qso, 2
Y= — s

_lOg QSO, n

where, Qs ; represents the observed 50-year peak at the ith gaging station in the region. Further, let X
represent a (n by p) matrix of p-1 basin characteristics augmented by a column of ones at n gaging stations
in a region and B represent a column vector of p regression coefficients. For example, in a region in which
drainage area, A, slope, S, and shape, SH, were significant explanatory variables,

"1 log(A;) log(S,) log(SH,)" C a7
o |1 1o (4y) log(Sp log(SHp | by
_ _ _ _ b,

|1 log(A,) log(S,) log(SH,) | | b, ]

The linear model in equation 1 can be written as
Y=XB (32)

The MSE; for an ungaged site with basin characteristics given by the row vector xg = [1 log(Ag)
log(Sp) log(SHy)], for example, is calculated as

MSE=x(XTA™1X) Ix,T (33)

where A is the (n by n) covariance matrix associated with Y. The diagonal elements of A are model error

variance, 72, plus the time sampling error for each site i, (i = 1,2,3,...n), which is estimated as a function of a
regional estimate of the standard deviation of annual peaks at site i, the recurrence interval of the
dependent variable and the number of years of record at site i. The off-diagonal elements of A are the
sample covariance of the estimated T-year peaks at sites i and j. These off-diagonal elements are estimated
as a function of a regional estimate of the standard deviation of annual peaks at sites i and j, the recurrence
interval of the dependent variable and the number of concurrent years of record at sites i and j (Tasker and

Stedinger, 1989). The (p by p) matrix {(XTA7X)! for each equation (table 9) was calculated using data in
inch-pound units. Therefore, to calculate MSE one must take the logarithms of A, S, and E in units of
square miles, feet per mile, and feet, respectively. The mean square error of a prediction, in square log
(base 10) units, at specific ungaged site can be estimated as

MSE,, = (¥* + MSEy) (34)
The standard error of a prediction, SEpregiction, in percent, can be calculated as
SEprediction= 100{e5.30189"(MSEp) _ 1]0.5 (35)

A single measure of the overall fit of the regression equations is the average SEpregiction- This statistic is
slightly larger than the SE 4.1 (see equations 3 to 30 for both statistics for each equation) because the
SEprediction includes the average MSE; term for all the gaging stations in a region.The equivalent years of
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record listed for equations 3 to 30 are an estimate of the number of years of actual streamflow record
required at a site to achieve an accuracy equivalent to the standard error of prediction of the regional
regression equation.

Another measure of uncertainty is the prediction interval of an estimate at an ungaged site. A 100(1-
o) prediction interval for the true flow characteristic, G;, at an ungaged site can be computed by
(1/V)Qg1. < Bg; < (V)Qg; (36)

where the value of V can be computed from the relation log;o(V) = t(¢/2, n-p) (MSEP)0'5, t(/2, n-p) and is the
critical value of the t-distribution for n-p degrees of freedom and is tabulated in many statistical texts, n is
the number of observations used in the regression analysis, and p is the number of basin characteristics
(explanatory variables) used in the regression plus one.

Example
The calculation of the standard error of a prediction and 90 percent prediction limits are illustrated
by the following example. Suppose one wished to estimate the 50-year peak discharge at a 50-km?
drainage-area site in region A with an average basin slope of 10 m/km. The estimate of Qs is obtained
from equation 7
Qs = 6.89(50)%8%9(10)02%° = 6 89(23.13)(1.618) = 258 m>/s.

Now from table 5, ¥ = 0.1334% = 0.0178. In region A n=48 and p=3. From table 5, (37)

0.037561 -0.007189 -0.017591
XTAIx}!= | -0.007189 0.001660 0.003253
—0.017591 0.032253 0.008980

The vector xq = [1 log(50*.3861) log(10*3.281/.6215)] = [1 1.2857 1.7226], where the factors 0.3861 and

3.281/0.6215 convert area and slope to inch-pound units. From equation 33 MSEg=xo{(X A™'X} 1y =
0.0023. From equation 34, MSEp =(0.0178+0.0023)=0.0201, and from equation 35,

SEprediction — 100{65'318*0'020] 1 }0.5 = 33.6 percent.

A 90 percent prediction interval (@:=0.10) can be computed by setting t o5 45 = 1.68 (from standard

statistical texts) and V=10168"01418 — 1 731, The 90 percent prediction interval (equation 36) is (258/1.73,
258*1.73) or (149, 446). There is a 90 percent chance that a prediction interval constructed in this way
contains the true 50-year peak discharge at the site in region A and the discharge falls within the interval
149 to 446.

The computations needed to compute the standard error of prediction and prediction interval are of
sufficient complexity to make a computer program desirable. Therefore, a FORTRAN program and related
data files are given in the appendix of this report. In addition, a 3.5-inch diskette is included in the back
pocket of this report with an executable file suitable for a 386 or higher IBM! compatible PC with a math
COprocessor.

! Any use of trade, product, or firm names are for descriptive purposes only and does not imply
endorsement by the U.S. Government.
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Table 5. Matrix {X"A™X}"! for equations 3 to 30

[These matrices can be used to compute the standard error of a prediction and prediction intervals as
explained in the text. Numbers are given in scientific notation— for example, 0.43958E-01 = 0.43958*10'! =

0.043958]

Region A:
2-year recurrence interval

0.43958E-01 -0.84934E-02 -0.20778E-01
-0.84934E-02 0.19881E-02 0.38672E-02
-0.20778E-01 0.38672E-02 0.10470E-01

- I nce interval
0.28758E-01 -0.55300E-02 -0.13505E-01

-0.55300E-02 0.12892E-02 0.25086E-02
-0.13505E-01 0.25086E-02 0.68686E-02

10- T nce interval
0.28131E-01 -0.53942E-02 -0.13171E-01

-0.53942E-02 0.12524E-02 0.24421E-02
-0.13171E-01 0.24421E-02 0.67215E-02

25-year recurrence interval
0.32287E-01 -0.61810E-02 -0.15107E-01

-0.61810E-02 0.14299E-02 0.27960E-02
-0.15107E-01 0.27960E-02 0.77168E-02

50-year recurrence interval
0.37561E-01 -0.71885E-02 -0.17591E-01

-0.71885E-02 0.16605E-02 0.32527E-02
-0.17591E-01 0.32527E-02 0.89802E-02

100-vear recurrence interval
0.44122E-01 -0.84452E-02 -0.20693E-01

-0.84452E-02 0.19493E-02 0.38241E-02
-0.20693E-01 0.38241E-02 0.10554E-01

S500-vear recurrence interval
0.63179E-01 -0.12103E-01 -0.29736E-01

-0.12103E-01 0.27925E-02 0.54910E-02
-0.29736E-01 0.54910E-02 0.15129E-01

Region B:

2-year recurrence interval
0.71741E-01 -0.10264E-02 -0.27396E-01 -0.55925E-02

-0.10264E-02 0.66625E-03 0.53591E-03 0.22025E-02
-0.27396E-01 0.53591E-03 0.11417E-01 0.52948E-02
-0.55925E-02 0.22025E-02 0.52948E-02 0.16780E-01

S-year recurrence inierval
0.68235E-01 -0.80566E-03 -0.26047E-01 -0.47717E-02

-0.80566E-03 0.62328E-03 0.42576E-03 0.20176E-02
-0.26047E-01 0.42576E-03 0.10838E-01 0.47109E-02
-0.47717E-02 0.20176E-02 0.47109E-02 0.15313E-01

10-year recurrence interval
0.71592E-01 -0.69766E-03 -0.27276E-01 -0.44413E-02

-0.69766E-03 0.63613E-03 0.37304E-03 0.20232E-02
-0.27276E-01 0.37304E-03 0.11313E-01 0.45948E-02
-0.44413E-02 0.20232E-02 0.45948E-02 0.15311E-01

25-year recurrence interval
0.79089E-01 -0.59322E-03 -0.30067E-01 -0.42279E-02

-0.59322E-03 0.68129E-03 0.32433E-03 0.21243E-02
-0.30067E-01 0.32433E-03 0.12423E-01 0.46561E-02
-0.42279E-02 0.21243E-02 0.46561E-02 0.16005E-01

50-year recurrence interval
0.86212E-01 -0.53420E-03 -0.32741E-01 -0.41977E-02

-0.53420E-03 0.73047E-03 0.29900E-03 0.22517E-02
-0.32741E-01 0.29900E-03 0.13500E-01 0.48209E-02
-0.41977E-02 0.22517E-02 0.48209E-02 0.16906E-01
100-year recurrence interval
0.94265E-01 -0.48791E-03 -0.35780E-01 -0.42600E-02

-0.48791E-03 0.78990E-03 0.28143E-03 0.24146E-02
-0.35780E-01 0.28143E-03 0.14733E-01 0.50675E-02
-0.42600E-02 0.24146E-02 0.50675E-02 0.18066E-01

500-year recurrence interval
0.11584E-00 -0.41745E-03 -0.43973E-01 -0.47028E-02

-0.41745E-03 0.96064E-03 0.26468E-03 0.29070E-02
-0.43973E-01 0.26468E-03 0.18081E-01 0.59015E-02
-0.47028E-02 0.29070E-02 0.59015E-02 0.21590E-01



Table 5. Matrix {XTA“IX]'1 for equations 3 to 30 --Continued

[These matrices can be used to compute the standard error of a prediction and prediction intervals as
explained in the text. Numbers are given in scientific notation— for example, 0.43958E-01 = 0.43958*10°! =

0.043958]
Region C: Region D:
2-year recurrence interval 2-year recurrence inferv.

0.21520E-02 -0.55105E-03
-0.55105E-03 0.37088E-03

- I interv,
0.20390E-02 -0.49713E-03

-0.49713E-03 0.31981E-03

10-year recurrence interval
0.21528E-02 -0.50282E-03

-0.50282E-03 0.31368E-03

25-year recurrence interv
0.23786E-02 -0.52920E-03

-0.52920E-03 0.31993E-03

S0-vear recurrence interval
0.25786E-02 -0.55765E-03

-0.55765E-03 0.33140E-03

100-year recurrence interval
0.27968E-02 -0.59216E-03

-0.59216E-03 0.34758E-03

500-year recurrence interval
0.33659E-02 -0.69466E-03

-0.69466E-03 0.40158E-03

0.93999E-02 -0.26700E-03 -0.48218E-02 0.68313E-02
-0.26700E-03 0.83050E-03 0.46865E-03 0.13276E-02
-0.48218E-02 0.46865E-03 0.47968E-02 -0.29897E-02
0.68313E-02 0.13276E-02 -0.29897E-02 0.84803E-02

-year re nce interval
0.85561E-02 -0.24462E-03 -0.43541E-02 0.61836E-02

-0.24462E-03 0.75456E-03 0.42541E-03 0.12024E-02
-0.43541E-02 0.42541E-03 0.44801E-02 -0.27184E-02
0.61836E-02 0.12024E-02 -0.27184E-02 0.76528E-02

10- recurrence interv.
0.96985E-02 -0.27568E-03 -0.49568E-02 0.69997E-02

-0.27568E-03 0.85455E-03 0.48133E-03 0.13624E-02
-0.49568E-02 0.48133E-03 0.51587E-02 -0.31018E-02
0.69997E-02 0.13624E-02 -0.31018E-02 0.86492E-02

25- recurrence interv;
0.12282E-01 -0.34491E-03 -0.63471E-02 0.88849E-02

-0.34491E-03 0.10878E-02 0.61047E-03 0.17393E-02
-0.63471E-02 0.61047E-03 0.66297E-02 -0.39767E-02
0.88849E-02 0.17393E-02 -0.39767E-02 0.10994E-01

50-year recurrence interval
0.14772E-01 -0.41120E-03 -0.77027E-02 0.10720E-01

-0.41120E-03 0.13169E-02 0.73657E-03 0.21108E-02
-0.77027E-02 0.73657E-03 0.80380E-02 -0.48274E-02
0.10720E-01 0.21108E-02 -0.48274E-02 0.13297E-01

100- recurrence interval
0.17621E-01 -0.48670E-03 -0.92666E-02 0.12832E-01

-0.48670E-03 0.15822E-02 0.88219E-03 0.25423E-02
-0.92666E-02 0.88219E-03 0.96486E-02 -0.58075E-02
0.12832E-01 0.25423E-02 -0.58075E-02 0.15964E-01

S00-year recurrence interval
0.25389E-01 -0.69125E-03 -0.13578E-01 0.18637E-01

-0.69125E-03 0.23178E-02 0.12842E-02 0.37424E-02
-0.13578E-01 0.12842E-02 0.14046E-01 -0.85055E-02
0.18637E-01 0.37424E-02 -0.85055E-02 0.23349E-01
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The accuracy of estimating equations also can be evaluated by the equivalent years of record (EQ).
The EQ are an estimate of the number of actual years of streamflow record required at a site to achieve an
accuracy equivalent to the regional flood estimate from regression equations (Hardison, 1969). EQ are used
in this report to weight the station log-Pearson Type Ill data with the log-linear multiple-regression flood-
frequency estimate. This weighting procedure is intended to produce a flood-frequency relation at each
site that is more realistic of the long-term relation than the log-Pearson Type III data or the log-linear
multiple-regression flood-frequency data alone. This procedure for weighting the data is described in a
later section of this report.

FLOOD MAGNITUDE AND FREQUENCY AT OR NEAR GAGED SITES ON STREAMS DRAINING
LESS THAN 7,770 SQUARE KILOMETERS

Flood frequency at gaged sites draining less than 7,770 km? can be estimated by a combined use of
the gaging station frequency curve and the regression equations. The recommended procedure is to
compute the discharge for the desired recurrence interval as a weighted average of the station value and
the regression equations. The weighted average is based on the length of record of the station data and the
equivalent years of record for the regression equations. The weighted values are considered the most
accurate estimates for design purposes at a site. The equation used to compute the weighted average is:

Q,(s)N+Q (NEQ

Q,(w) = NTEQ (38)

where,

Qy(w) is the weighted discharge for recurrence interval x,

Qy(s) is the station discharge for recurrence interval x,

Qu(r)  is the regression equation discharge for recurrence interval x,

N is the number of years of station data used to compute Q,(s), and
EQ is the equivalent years of record for Q,(r).

An example of the computations is illustrated in the following table by using station 07073000,
Strawberry River near Evening Shade. This site is in region C, therefore, the region C equations were used
in the computations.

Recurrence

ix}terval X, ij(s) ‘ N Qﬁ(r) EQ ngw)
in years (m/s) (in years) (m°/s) (years) (m°/s)

2 259 41 289 3 261

5 420 41 522 5 431

10 537 41 700 6 558

25 697 41 935 9 740

50 822 41 1,130 11 887

100 952 41 1,320 12 1,040

500 1,280 41 1,790 15 1,420

Flood frequency at sites with drainage areas less than 7,770 km? that are relatively near a gaging
station and on the same stream can be calculated by a combined use of the nearby station data and the
linear multiple-regression equations. The following procedure is suggested for use if the site has a
drainage area within 50 percent of the drainage area of the gaging station. The weighted value, Q,(w), and
the regression equation value, Q,(r), for the gaged site should be computed as described in the preceding

paragraphs.

42



The ratio,

_Q,(w)

Q, (1)

is then calculated for the gaged site. This ratio represents the correction needed to adjust the regression
value, Q,(r), to the weighted value, Q,(w), at the gaged site. The calculations for determining the

correction factor (R’), for an ungaged site that is near a gaged site on the same stream, have been reduced
to the equation:

(39)

_AA(R-1)

R = R-=5543

40)

where,

R’ 1is correction factor that is multiplied by the regression value, Q,(r), for the ungaged site,
AA is the difference between the drainage areas of the gaged and ungaged sites, and
Ag is the drainage area of the gaged site.

If the drainage area of the ungaged site is 50 percent more than or 50 percent less than that of the gaged
site, that is, AA/ Ag is greater than 0.5, the results of the regression equations should be used without
adjustment.

The site for which flood-frequency calculations are desired may sometimes be between two gaged
sites on the same stream. The 50-percent rule should be applied to determine which gage, if any, should be
used to make the adjustment. If the ungaged site is within 50 percent of both gaged sites, correction factors
should be computed using each gaged site. If both correction factors are greater than unity, the larger
should be used. If both correction factors are less than unity, the smaller should be used. If one is greater
than unity and one is less than unity, an average of both correction factors should be used.

The following example illustrates the calculations for determining a 100-year flood for an ungaged
site that is between two gaging stations on the same stream. For this example, the gaged sites are station
07073000, Strawberry River near Evening Shade, Arkansas, and station 07074000, Strawberry River near
Poughkeepsie, Arkansas; and the ungaged site is where the drainage area equals 777 km?. Following are
data and calculations needed for the gaged and ungaged sntes which are used to compute Qg at the
ungaged site. The drainage area of the ungaged site (777 km?) is within 50 percent of the drainage areas at
both gaged sites. Therefore, the station data for both gaged sites are used in the computations.

(1) Gaged 51te 07073000, Strawberry River near Evening Shade:

Ag =562 kn??,
N =41 years,
EQ =12 years,

Qq00(8) = 952 m>/s, from station data,

Qi00(r) = 1,320 m3/ s, from regression equation 22,

Qq00(w) = 1,040 m3/s, from equation 38, and

R = Q;00(w)/Qq00(r) = 1,040/1,320 = 0.788, from equation 39.




(2) Gaged sue, 07074000, Strawberry River near Poughkeepsie:

Ag=1,230 km?,
N =58 years,
EQ =12 years,

Qq00(s) = 2,230 m3 /s, from station data,

Q100(r) = 2,260 m / s, from regression equation 22,

Qigo(w) = 2,240 m3/s, from equation 38, and

R = Q;00(w)/Qq00(r) = 2,240/2,260 = 0.991, from equation 39.

3 Ungaged site:
Ag =777 km?,
Qqoo(r) =1, 650 m>/s, from regressxon equation 22,
AA 777 - 562 = 215 km? using Evening Shade
=0.788 -215/(0.5 x 562) x (0.788 - 1.00) = 0.950 using Evening Shade
AA 1,230 -777 = 453 km? using Poughkeepsie
=0.991 - 453 /(0.5 x 1,230) x (0.991 - 1.00) =0.998 using Poughkeepsie.

Because R’ is less than unity for both Evening Shade and Poughkeepsie, Evening Shade is used
because its R’ is the smaller of the two.

Q100 = Q00(r) x R = 1,650 x 0.950 = 1,570 m3/s.

This is considered the best estimate for the 100-year peak discharge at the ungaged site on
Strawberry River.

REGION OF INFLUENCE METHOD

In using the region of influence method (Tasker and Slade, 1994) unique regression models relating
floods for each of the seven recurrence intervals are formulated for each ungaged site at which a flood
estimate is desired. In this method the regression equations for a site are computed using data from a
unique region called the region of influence by Burn (1990a, 1990b) and suggested by Acreman and
Wiltshire (1987). The unique subset of gaging stations that make up the region of influence for each
ungaged site is made up of the N nearest neighbors. In this method the nearness of two neighbors is not
measured by the physical distance between the sites, but nearness is measured by a distance defined in
terms of the basin characteristics. The distance between any two sites, indexed by i and j, is determined by
the Euclidean distance metric:

P (x., —x, )2)1/?
.= ik ik
4 ( zl(sd (Xk)] J “h

k=

where,

d 1is the distance between the watershed characteristics at sites i and j,
p is the number of watershed characteristics needed to calculate d;j,
X, represents the kth watershed characteristic,
sd(X,) is the sample standard deviation for X;, and
x;; is the value of X; at the ith site.



In this study, three characteristics were employed:

X.,l = log[DA],

X, =log[SL], and

X3 = log[EL].
These three basin characteristics were chosen to define d;; based on a study of how well different
combinations of basin characteristics reduce the prediction errors based on observed residuals. The d;s

between the ungaged site i and all gaging stations j=1,2,...,n in a region is determined, and the N gaging
stations with smallest d;; make up the region of influence for site i. For this method to work, the value of N
should be large enough to have enough degrees of freedom in the regression to estimate two or three basin
characteristics. For this study a N value of 42 was chosen based on a study of observed residuals for
several different values of N.

Not all basin characteristics (DA, SL, PR, EL, and SH) are used as explanatory variables for the final
equations. Variable selection is made by selecting only variables with significance levels less than 0.10 in a
stepbackward regression algorithm (Montgomery and Peck, 1982; Myers, 1986). Regression coefficients
and significance levels for the final equations are estimated using the GLS regression techniques described
in Stedinger and Tasker (1985) and Tasker and Stedinger (1989).

In this report, the region of influence method uses the same basin characteristics as the regional
equations with the addition of mean-annual precipitation (P). The value of P can be taken directly from
figure 5.

The region of influence method is still being improved and is to be considered only as a second
alternative to the regional regression equations. The regional regression equations are the recommended
procedure. The region of influence method along with the regional regression equations have been
provided on the diskette in the inside back cover of this report.
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Method Comparison

Based on RMSE computations between the region of influence method and the regression equations
(table 6), the region of influence method was found to produce better overall results for regions A, B, and
C, whereas the regression equations produced slightly better results for region D. The RMSE was
computed separately for each recurrence interval, in each region, for each method, using the stations
known frequency discharge and the equation:

Y (logP —logR) 2
J N 42)

where,

log P is the log base 10 of the station’s frequency value,
logR is the log base 10 of the station’s computed frequency value, (from each method), and
N is the number of stations in the region.

The results of these computations are shown in table 6.

The following limitations should be recognized when using either the regression equations or the
region of influence method.

1. Both methods should be used for rural areas of Arkansas and should not be used for urban areas.

2. Both methods should not be used where dams, flood-detention structures, and other
anthropogenic works that have an effect on peak discharges. Under such conditions, stream-
system studies involving reservoir and open-channel routing, may be required to evaluate flood
frequency. These types of studies are beyond the scope of this report.

3. Both methods should be used only for streams with drainage areas smaller than 7,770 km? and
main-channel slopes less than 70.3 m/km.

sSoftware

A software packet is included with this report. It is a floppy disk that contains programs to run the
regression equations and the region of influence method. These programs are for use on an IBM
compatible PC, 386 or higher with a math coprocessor. The floppy disk in the back pocket of this report
contains a program that will allow the user to compute flood frequency and magnitude estimates for 2-,
5-, 10-, 25-, 50~, 100-, and 500-year flood events.The program computes these estimates using the regional
regression equations or the region of influence method, both of which are discussed in this report.

The program will run faster if the user copies the contents from the disk onto his hard drive and
runs it from there. To run the executable file (ark.exe) type “ark” at the cursor and the user will be
prompted for the necessary site information discussed in this report. This program requires 528K of RAM
to run. Some PC’s may not have enough memory available to run the program because of their
configuration. If the program generates an error message that has to do with memory, the user may need
to trim down the “autoexec.bat” and “config.sys” files on his hard drive. If the user’s PC is networked
with other machines the user may have to take his PC off the network to run this program. If all else fails,
there are two files on the diskette named “autoexec.new” and “config.new” that can be copied to the user’s
hard drive as autoexec.bat and config.sys AFTER saving the original versions of these two files under
another name.



Table 6. Root mean square error comparison results

Region of Regional regression
Influence method equations method
Region Recurrence interval (percent) (percent)
Qz 357 42.4
Qs 27.4 329
A Qo 26.7 32.1
Q25 28.2 34.6
Qs 31.0 37.8
Q100 34.5 41.7
Qs00 455 51.7
Q 32.2 413
Qs 26.6 39.6
B Q1o 27.0 40.1
Q25 29.6 41.6
Qso 26.7 43.4
Q100 348 45.6
Qs00 422 51.9
Q; 39.7 419
Qs 33.6 38.3
Q0 322 38.0
C Qs 32.1 39.0
Qs 33.4 40.3
Q100 34.7 42.4
Qs00 37.6 48.1
Q. 41.2 29.8
Qs 37.4 27.9
Qi 374 29.7
D Qo5 413 33.8
Qs 43.6 37.6
Q100 456 41.7

554

52.1
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To use the program, the user must choose between metric and inch-pound units and the prediction
method desired. Next you will enter the necessary basin characteristics. The program will prompt the user
for all needed information. After the last basin or climatic characteristic is entered, the program will
output the predicted values to the screen. The region of influence method will have an output file with
detailed information. This program is very user friendly and the user should have no problems with it.
The FORTRAN code for this software is contained in the Appendix of this report.

FLOOD FREQUENCY FOR URBAN AREAS

Limited data for urban areas in Arkansas are available. Data presently (1995) are being collected for
11 urban streams across the State. However, only two of these stations have been in place long enough to
have a suitable length of record for analysis. These data consist of peaks only and are not included in this
report.

A nationwide flood frequency report (Sauer and others, 1983) that uses urban characteristics to
adjust rural discharges to estimate urban discharges is available. Equations in the report were developed
using all available U.S. Geological Survey urban data throughout the United States along with the
respective rural discharge. The equations in the report should be applicable to urban Arkansas streams.

Three sets of equations are shown in the report by Sauer and others (1983) for computing urban
discharges. Two sets of the equation use seven characteristics for estimating discharge and the other set
uses three characteristics. Recent studies in the southeastern part of the Nation indicate that the three-
parameter equations are biased for certain areas, whereas the seven-parameter equations are not biased.
The seven- parameter equations are the most accurate available estimate of the urban flood frequency in
Arkansas and are listed below. The following equations and definitions are excerpts from Sauer and others
(1983)

Average
standard error
of regression
(in percent)

uQ, = 23549415017 (R12 + 3) 204 (5T + 8) 065 (13- BDF) 0321A0.15R Q247 438 43)
uQ, = 2.70A0355016 (R12 + 3) 186 (ST + 8) 059 (13 - BDF) 031740.11RQ9-54 37 4)
uQ,, = 29949325015 (R12 + 3) 1.7 (ST + 8) 957 (13 - BDF) 0301A00RQ058 38 “5)
UQ,s = 271849315915 (R12 + 3) 176 (ST + 8) 035 (13 - BDF) 0-1A%0TRQIS0 40 @6)
UQg, = 26740295015 (R12 + 3) 174 (ST + 8) 053 (13 - BDF) ~0-281A006RQ062 42 7)
UQ, g = 25049295015 (RI2 + 3) 176 (ST + 8) ~0-52 (13 - BDF) ~0-281A0.06R Q063 47 8)
UQqyy = 22740295016 (R12 + 3) 186 (ST + 8) =054 (13 - BDF) ~0-271A005R Q063 49 “49)

NOTE: This section is taken from a previous report published in 1983. It was printed in inch-pound units.
Therefore, the equations are presented here in the same units. For conversion to metric units, use the
conversion factors presented at the beginning of this report.
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where,

UQ is the peak discharge, in cubic feet per second, urban discharge for the urban watershed for the
recurrence interval, x.

A is the contributing drainage area, in square miles.

S is the main channel slope, in feet per mile, measured between points which are 10 and 85 percent

of the main channel length upstream from the study site. For sites where S is greater than 70 feet
per mile, use 70 in the equations.

RI2 is rainfall intensity, in inches, for the 2-hour 2-year occurrence. The rainfall intensity for the 2-
hour, 2-year occurrence is shown on figure 6 (Weather Bureau, 1961).

ST is basin storage, the percentage of the drainage basin occupied by lakes, reservoirs, swamps, and

wetlands. In-channel storage of a temporary nature, resulting from detention ponds or roadway
embankments, is not included in the computation of ST.

BDF is the basin development factor.

IA is the percentage of the drainage basin occupied by impervious surfaces, such as houses,
buildings, streets, and parking lots.

RQ, is the peak discharge, in cubic feet per second, for an equivalent rural drainage basin in the same
hydrologic area as the urban basin, and for recurrence interval x.
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The basin development factor (BDF) describes the conditions of the drainage system. The following
description of the BDF and how it is computed is a quotation from Sauer and others (1983).

The most significant index of urbanization that results from this study is a basin development
factor (BDF), which provides a measure of the efficiency of the drainage system. This parameter, which
proved to be highly significant in the regression equations, can be easily determined from drainage maps
and field inspections of the drainage basin. The basin is first divided into thirds. Then, within each third,
four aspects of the drainage system are evaluated and each assigned a code as follows:

1. Channel improvements.-- If channel improvements such as straightening, enlarging deepening,
and clearing are prevalent for the main drainage channels and principal tributaries (those that drain
directly into the main channel), then a code of 1 is assigned. Any or all of these improvements would
qualify for a code of 1. To be considered prevalent, at least 50 percent of the main drainage channels and
principal tributaries must be improved to some degree over natural conditions. If channel improvements
are not prevalent, then a code of zero is assigned.

2. Channel linings.--If more than 50 percent of the length of the main drainage channels and
principal tributaries has been lined with an impervious material, such as concrete, then a code of 1 is
assigned to this aspect. If less than 50 percent of these channels is lined, then a code of zero is assigned. The
presence of channel linings would indicate the presence of channel improvements as well. Therefore, this
is an added factor and indicates a more highly developed drainage system.

3. Storm drains, or storm sewers.~Storm drains are defined as enclosed drainage structures
(usually pipes), frequently used on the second tributaries where the drainage is received directly from
streets or parking lots. Many of these drains empty into open channels; however, in some basins the drains
empty into channels enclosed as box or pipe culverts. When more than 50 percent of the secondary
tributaries within a subarea (third) consists of storm drains, then a code of 1 is assigned to this aspect; if
less than 50 percent of the secondary tributaries consists of storm drains, then a code of zero is assigned. It
should be noted that if 50 percent or more of the main drainage channels and principal tributaries are
enclosed, then the aspects of channel improvements and channel linings would also be assigned a code of
one.

4. Curb-and-gutter streets.--If more than 50 percent of a subarea (third) is urbanized (covered by
residential, commercial, and/or industrial development), and if more than 50 percent of the streets and
highways in the subarea are constructed with curbs and gutters then a code of 1 would be assigned to this
aspect. Otherwise, this aspect would be assigned a code of zero. Drainage from curb-and-gutter streets
frequently empties into storm drains.

The above guidelines for determining the various drainage-system codes are not intended to be
precise measurements. A certain amount of subjectivity will necessarily be involved. Field checking
should be performed to obtain an accurate estimate. The BDF is the sum of the assigned codes; therefore,
with three subareas (thirds) per basin, and four drainage aspects to which codes are assigned in each
subarea, the maximum value for a fully developed drainage system would be 12. Conversely, if the
drainage system were totally undeveloped, then a BDF of zero would result. Such a condition does not
necessarily mean that the basin is unaffected by urbanization. In fact, a basin could be partially urbanized,
have some impervious area, have some improvement of secondary tributaries, and still have an assigned
BDF of zero.

The BDF is a fairly easy index to estimate for an existing urban basin. The 50-percent guideline will
usually not be difficult to evaluate because many urban areas tend to use the same design criteria and,
therefore, have similar drainage aspects throughout. Also, the BDF is convenient for projecting future
development. Obviously, full development and maximum urban effects on peaks would occur when BDF
= 12. Projections of full development or intermediate stages of development can usually be obtained from
city engineers.



CONCLUSIONS

Methods are presented for estimating the magnitude and frequency of peak discharges in Arkansas.
Flood data from 204 gaging stations were used to develop regression equations to estimate peak
discharges with selected recurrence intervals of 2-, 5-, 10-, 25-, 50-, 100-, and 500-years on streams that
drain less than 7,770 km?. The State was divided into four regions to improve the accuracy of the
regression equations. Region A includes most of the Arkansas River Basin in Arkansas. Region B includes
most of the Red River Basin in Arkansas. Region C includes most of the White River Basin in Arkansas.
Region D includes most of the Mississippi Alluvial Plain in Arkansas, with the exception of Crowleys
Ridge, which is considered as part of Region C. Regression equations were developed separately for the
four regions.

The regression analysis for Region A indicates that drainage area and main channel slope were the
most significant basin characteristics that affect the magnitude and frequency of floods. The average
standard error of prediction of these equations ranges from 31 to 45 percent. The regression analysis for
Region B indicated that drainage area, mean basin elevation, and the basin shape factor were the most
significant basin characteristics that affect the magnitude and frequency of floods. The average standard
error of prediction of these equations ranged from 38 to 43 percent.The regression analysis for Region C
indicated that drainage area was the most significant basin characteristic that affects the magnitude and
frequency of floods. The average standard error of prediction of these equations ranged from 35 to 42
percent. The regression analysis for Region D indicated that drainage area, main channel slope, and basin
shape factor were the most significant basin characteristics that affect the magnitude and frequency of
floods. The average standard error of prediction of these equations ranged from 31 to 56 percent.

An alternate procedure, the region of influence method, is included in this report. The procedure is
software based, and therefore requires the use of a PC to run the program. This method uses a significant
parameter subset of contributing drainage area, main channel slope, mean annual precipitation, mean
basin elevation, and the shape factor for estimating peak discharges with selected recurrence intervals of
2-, 5-, 10-, 25-, 50-, 100-, and 500-years on streams that drain less than 7,770 km?. The region of influence
method performs a regression analyses for each station entered, by selecting a 42 similar site subset of the
same data used to compute the regression equations.

A method is described for estimating the magnitude and frequency of peak discharges on streams
for urban areas in Arkansas. This method is based on a nationwide U.S. Geological Survey flood frequency
report that uses urban characteristics to adjust rural discharge to estimate urban discharges.
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APPENDIX 1

ANNUAL PEAK DISCHARGE AND STAGE DATA AT GAGING STATIONS

[The following raw data were used in the analysis of this report to produce the regional regression
equations and as the data base for the region of influence method. These data are provided in inch-pound
units. Any necessary conversions can be made using the conversion factors at the beginning of this report.
Generally, only annual maximums are shown. A line in the water-column indicates a break in record; mi,
mile, f£/s, cubic feet per second; mi?, square miles; ft, feet; a, peak stage occurred on different day; e, gage
height or discharge is an estimate; B, month or day of occurrence is unknown or not exact. Sea level is used
instead of National Geodetic Vertical Datum of 1929}




07047200 Ditch No. 45 near Lepanto, Ark
Location.--Lat 35°36°46”, long 90°22’30”, in SW 1/4 SW 1/4 sec.32, T.12 N., R.7 E., on left upstream wingwall, 7 ft upstream from culvert on
State Highway 14, 0.5 mi upstream from Ditch No. 45B, and 2.5 mi west of Lepanto.
Drainage area.--2.16 mi?.
Gage.--Crest-stage gage. Supplementary dual-digital recorders from 1969 to 1974.
Stage-discharge relation.--Defined by current-meter measurements.
Remarks.--Only annual peaks are shown.

07047200 Ditch No. 45 near Lepanto, Ark

. Discharge . Discharge

Water year Date Gag(:el:)lghl (cubic frogot Water year Date Gag(:el;:.)lghl (cubic frcfot

per second) per second)
1962 11-22-61 8.46 185 1974 04-22-74 8.84 220
1963 03-05-63 8.7 208 1975 03-28-75 8.49 188
1964 03-09-64 8.40 180 1976 03-29-76 8.06 148
1965 02-11-65 8.21 165 1977 02-03-77 793 136
1966 02-09-66 8.25 168 1978 05-07-78 8.65 203
1967 10-01-66 8.27 169 1979 12-08-78 8.37 178
1968 04-04-68 8.19 162 1980 12-24-79 7.15 94
1969 01-30-69 8.78 215 1981 06-06-81 8.67 204
1970 04-25-70 8.36 176 1982 04-16-82 7.70 117
1971 02-21-71 8.06 154 1983 12-03-82 7.81 126
1972 09-29-72 778 134 1984 03-05-84 7.90 143
1973 04-19-73 8.83 220 1985 10-21-84 6.84 85

07047600 Tyronza River near Tyronza, Arkansas
Location.--Lat 35°30°18", long 90°22°48", in SE 1/4 sec. 7, .10 N., R.7 E., at bridge on U.S. Highway 63, 2 mi northwest of Tyronza and at mile
34.8.
Drainage area.--290 mi%.

Gage.--Nonrecording prior to August 16, 1948; recording thereafter. Prior to January 1, 1953, datum of gage was at mean Gulf level, or 0.30 ft
below sea level. Present datum of gage is 183.87 ft above sea level. All stages adjusted to present datum.

Stage-discharge relation.--Defined by current-meter measurements. Affected at times by backwater from St. Francis River.
Bankfull stage.--27 ft.
Remarks.--Records fumished by Corps of Engineers. Only annual peaks are shown.

07047600 Tyronza River near Tyronza, Arkansas

. s . scharge

Water year Date Gag(:e:;z;ght (lc):llﬂ:l::afrg:t Water year Date Gag(:el:)l ght (I;lxbi:a;fa

per second) per second)
1939 02-05-39 29.90 -- 1952 03-12-52 28.68 3,860
1940 04-20-40 18.00 -- 1953 05-20-53 3145 5,240
1941 01-25-41 13.70 -- 1954 01-17-54 28.50 3,370
1942 04-10-42 25.90 -- 1955 04-14-55 29.10 4,470
1043 03-22-43 23.50 -- 1956 01-31-56 29.42a 4,040
1944 02-19-44 25.88 -- 1957 01-30-57 -- 3,940
1945 04-03-45 29.60 -- 1958 05-04-58 30.80a 4,510
1945 01-1245 29.60 1959 02-17-59 29.53 3,950
1947 06-24-47 24.80 -- 1960 12-13-59 -- 2,680
1948 03-03-48 25.70 - 1961 02-23-61 - 3,830
1949 01-28-49 29.20a 4,040 1962 12-13-61 30.60a 4,720
1950 02-16-50 31.61 5,660 1963 05-29-63 2798 4,130
1951 07-06-51 31.20a 4,080 1964 03-12-64 -- 3,280



07047600 Tyronza River near Tyronza, Arkansas--Continued

. Discharge . Discharge

Water year Date Gag(:e}:)lght (cubic fxfot Water year Date Gag(:e::.)l ght (cubic ffot

per second) per second)
1965 02-13-65 30.58 4,010 1981 06-07-81 27.49 6,588
1966 02-11-66 29.8% 3,610 1982 01-23-82 23.60 4,452
1967 07-29-67 24.80 2,640 1983 05-15-83 2741 6,713
1968 04-05-68 30.40 6,700 1984 05-08-84 24.50 6,003
1969 02-01-69 30.20 6,020 1985 10-24-84 26.60 7,178
1970 12-31-69 28.27 5,360 1986 03-13-86 24.96 5,990
1971 12-24-70 - 3,970 1987 03-01-87 26.00 7,889
1972 09-30-72 20.10 1,950 1988 11-27-87 30.86 11,091
1973 04-23-73 30.64a 4,790 1989 02-16-89 28.59 7,258
1974 06-10-74 28.59 4,520 1990 02-04-90 27.60 6,372
1980 03-18-80 24.56 5,088 1991 12-21-90 28.72 6,972

07047820 Murray Creek near Jonesboro, Arkansas
Location.--Lat 35°51°52”, long 90°38°26", in SW 1/4 SW 1/4 sec.2, .14 N., R.4 E., on left bank, 32 ft upstream from culvert on State Highway 1,
0.1 mi upstream from small tributary, and 4.0 mi northeast of Jonesboro.
Drainage area.--1.38 miZ.
Gage.--Crest-stage gage
Stage-discharge relation.--Defined by current-meter measurement below 51 ft3/s and by culvert measurements below 1,330 ft¥s.
Remarks.--Only annual peaks are shown.
07047820 Murray Creek near Jonesboro, Arkansas

. Discharge . Discharge

Water year Date Gag(:etf)lgm (cubic ffot Water year Date Gag(:el;:)lght (cubic fogot

per second) per second)
1960 08-20-60 13.90 1,300 1974 11-24-73 9.71 470
1961 05-06-61 8.46 292 1975 03-28-75 9.11 385
1962 06-01-62 9.25 413 1976 02-18-76 10.64 615
1963 03-05-63 7.50 173 1977 03-04-77 7.87 215
1964 03-09-64 11.20 620 1978 05-07-78 9.60 455
1965 02-10-65 9.96 530 1979 04-02-79 11.22 712
1966 04-23-66 11.92 845 1980 12-24-79 11.50 770
1967 06-30-67 9.74 470 1981 06-06-81 8.83 345
1968 05-16-68 13.21 1,160 1982 01-31-82 8.51 300
1969 11-28-68 9.93 500 1983 12-03-82 11.33 760
1970 09-18-70 11.17 710 1987 02-28-87 10.78 640
1971 10-08-70 8.21 260 1988 12-25-87 10.00 505
1972 12-09-71 7.85 212 1991 04-13-91 11.46 740
1973 05-27-713 14.20 1,330 1992 03-18-92 10.70 630

07047880 Pope Creek Tributary at Birdeye, Arkansas

Location.--Lat 35°22'35™, long 90°42°02”, in NE 1/4 SE 1/4 s¢.30, T.9 N., R.4 E., on right bank 25 ft upstream from culvert on State Highway 42,
0.6 mi west of junction with State Highway 163, and 0.9 mi west of Birdeye.

Drainage area.--0.08 miZ.

Gage.--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurements below 18 ft%/s and by culvert measurements at 42 ft*/s and 49 f13/s.
Remarks.--Only annual peaks are shown.
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07047880 Pope Creek Tributary at Birdeye, Arkansas

. Discharge . Discharge
Water year Date Gag(e;el:)lght (cabic flfol Water year Date Gag(:el;gght (cubic frfot
per second) per second)
1963 10-13-62 4.14 49.0 1978 09-13-78 773 511
1964 03-09-64 395 2.0 1979 04-02-79 4.61 70.0
1965 12-04-64 3.57 28.0 1980 07-22-80 4.66 720
1966 02-09-66 355 28.0 1981 05-30-81 4.04 45.0
1967 07-30-67 3.87 38.0 1982 07-02-82 451 66.0
1968 04-04-68 4.02 440 1983 05-15-83 6.12 144
1969 01-30-69 395 42.0 1984 04-08-84 4.12 48.0
1970 04-25-70 3.85 38.0 1985 10-23-84 4.10 48.0
1971 04-20-71 4,06 46.0 1986 1986 3.204 18.0
1972 09-29-72 3.84 38.0 1987 02-28-87 434 58.0
1973 04-19-73 5.05 90.0 1988 12-27-87 4,12 48.0
1974 06-07-74 4.39 60.0 1989 1989 3.194 19.0
1975 09-12-75 5.00 88.0 1990 05-19-90 4.08 47.0
1976 06-18-76 3.61 29.0 1992 09-22-92 4.15 49.0
1977 09-25-77 3.54 210

07047924 Crooked Bayou Tributary at State Highway 149 at Hughes, Arkansas
Location.--Lat 34°57°07”, long 90°28°00”, in SW 1/4 SE 1/4 sec.16, T.4 N, R.6 E., on right bank 19 ft upstream from culvert on State Highway
149, 0.2 mi upstream from U.S. Highway 79, and 0.4 mi northeast of junction with State Highway 38 at Hughes.
Drainage area.--0.48 miZ.
Gage.--Crest-stage gage.
S ;h e ion.--Defined by current-meter measurements below 7 ft3/s and by culvert measurements at 18 ft3/s, 81 fi%/s, 115 fi%fs, and
167 ft°fs.

Remarks.--Only annual peaks are shown.
07047924 Crooked Bayou Tributary at State Highway 149 at Hughes, Arkansas

. Discharge . Dis e

Water year Date Gag(:e‘:)l ght (cubic frfot Water year Date Gag(:el:)l ght (cub?:afrogot

per second) per second)
1963 03-11-63 -- 110 1973 04-19-73 10.23 284
1964 04-05-64 8.39 81 1974 04-22-74 8.97 140
1965 05-27-65 9.24 167 1975 03-13-75 9.47 195
1966 02-09-66 8.68 115 1976 05-06-76 1.52 30
1967 08-03-67 7.92 46 1977 03-03-77 7.66 35
1968 12-02-67 8.79 119 1978 01-08-78 8.65 108
1969 11-28-68 8.16 62 1979 09-21-79 9.57 205
1970 12-29-69 8.43 91 1980 07-22-80 12.63 625
1971 05-25-71 7.88 44 1981 05-26-81 9.21 166
1972 07-03-72 9.02 144 1982 08-14-82 8.66 110

07047942 L’Anguille River near Colt, Arkansas
Location.--Lat 35°08°40”, long 90°52'42", in NE 1/4 NW 1/4 sec.15, T.6 N., R.2 E., St. Francis County, near center of span on downstream side of
bridge on State Highway 306, 1.1 mi downstream m from Lick Creek, 3.9 mi northwest of Colt, and at mile 52.8.
Drainage area.--535 mi’.
Gage.--Water-stage recorder. Datum of gage is 192.52 ft above sea level.
Remarks.--Defined by current-meter measurements below 6,100 fifs



07047942 L’Anguille River near Colt, Arkansas

. Discharge . ischarge
Water year Date Gag((fzet:)lght (cubicafrfot Water year Date Gag((fael;e)lgh t (Izubil:‘frfot
per second) per second)
1971 12-26-70 13.42 2,520 1983 05-19-83 1578 8,550
1972 12-13-71 12.54 1,730 1984 12-04-83 14.82 6,690
1973 04-23-73 15.75 11,400 1985 11-30-84 14.49 35,200
1974 06-08-74 15.61 10,800 1986 12-02-85 14.01 4,040
1975 03-15-75 14.55 7,080 1987 03-01-87 1473 5,750
1976 06-27-16 13.77 4,120 1988 12-30-87 17.34 16,300
1977 09-29-77 13.34 3,550 1989 11-21-88 15.30 9,440
1978 09-17-78 15.21 8,440 1990 02-03-90 14.51 6,320
1979 12-09-78 15.81 12,000 1991 04-29-91 1598 16,600
1980 03-20-80 13.90 4,280 1992 12-13-91 13.99 4,620
1981 06-06-81 14.00 4,680 1993 04-18-93 13.10 2,070
1982 04-19-82 14.52 5,570

07047950 L’Anguille River at Palestine, Arkansas
Location.--Lat 34°58°20", long 90°53°10", in NW 1/4 sec.10, T4 N., R.2 E., at bridge on U.S. Highway 70, 1 mi east of Palestine, and at mile 11.6.

Drainage area.--786 miZ.
Gage.--Nonrecording prior to November 1, 1949; recording thereafter; Prior to January 1, 1952, datum of gage was at mean Gulf level, or 0.32 ft
below sea level. Present datum of gage is 166.68 ft above sea level. All stages adjusted to present datum.

Stage-discharge relation.--Defined by current-meter measurements below 13,700 1%/s and extended above by logarithmic plotting. Affected at
times by backwater from Mississippi River.

Bankfull stage 22 ft.

Remarks.--Records furnished by Corps of Engineers. Only annual peaks are shown

07047950 L’Anguille River at Palestine, Arkansas

. Discharge . Discharge
Wateryear  Date Gag(:el:)l ght (cubic frfot Water year Date Gag(:::)lghl (a:bicaf'fot
per second) per second)
1933 04-13-33 28.80 -- 1957 04-06-57 - 10,900
1935 04-01-35 27.45 -- 1958 11-20-57 27.65 15,300
1936 04-23-36 28.87 -- 1959 02-18-59 25.10 10,200
1937 02-13-37 39.70 -- 1960 06-29-60 23.65 4,300
1939 03-03-39 26.80 -- 1961 03-11-61 26.951a 5,630
1943 06-08-43 26.08 -- 1962 03-01-62 26.38 13,700
1944 05-07-44 25.20 - 1963 03-14-63 23.461a 4,610
1945 04-0345 29.60 - 1964 03-12-64 25.41 9,980
1946 01-12-46 26.75 -- 1965 02-15-65 24.89 8880
1947 05-26-47 2290 -- 1966 05-02-66 26.20 10,700
1948 03-03-48 2540 -- 1967 01-03-67 23.00 3,650
1949 01-29-49 26.60 13,500 1968 05-19-68 24.80 7,700
1950 01-14-50 30.92a 12,400 1969 02-02-69 26.44 13,800
1951 01-18-51 24.70 9,000 1970 05-02-70 25.30 8,620
1952 03-14-52 24.65a 6,430 1971 02-23-71 23.23 4,120
1953 05-20-53 2155 15,600 1972 12-22-71 22.301a 2,700
1954 01-24-54 23.90 5,800 1973 04-25-73 29.92 15,500
1955 05-29-55 24.55 8,150 1974 06-10-74 28.471a 13,000
1956 02-20-56 25.70 11,000 1976 06-30-76 23.691a 4,360




07047950 L’Anguiiie River at Paiestine, Arkansas--Continued

: Discharge

Water year Date Gag(;elel:;ght (cubic frfot

per second)
1977 09-30-77 22.88 2,870
1978 09-20-78 2520 9,550
1979 12-11-78 26.59 12,900
1980 03-25-80 24.44a 1,350
1981 06-09-81 24.48 663
1982 04-21-82 25.19 9,117

Location.--Lat 35°49°35", long 93°45°50”, in NW 1/4 NW 1/4 sec.4, T.13N., R.26 W., on left bank 26 ft upstream from culvert on State Highway

. Discharge
Water year Date Gage height (cubic foot
(feer)

per second)
1983 05-19-83 29.19 22,803
1984 05-21-84 26.50 15,133
1985 12-02-84 24.30 4,565
1990 02-05-90 25.20 9,754
1991 04-30-91 27.05 15,800

07047975 Dog Branch at St. Paui, Arkansas

23, 200 ft upstream from mouth at St. Paul.

Drainage area.--1.23 mi®

Gage.--Crest-stage age.

Stage-discharge relation.—-Defined by current-meter measurements below 95 fi’/s and by culvert measurement below 956 ft¥s.
Remarks.--Only annual peaks are shown.

07047975 Dog Branch at St. Paui, Arkansas

. Discharge
Water year Date Gag(?e::)l ght (cubic fr:ot
per second)
1961 05-19-61 8.50 370
1962 1962 - 170e
1963 1963 - B
1964 04-05-64 7.40 130
1965 07-03-65 7.11 PO
1966 02-09-66 7.59 165
1967 09-15-67 7.04 0
1968 10-30-67 8.19 300
1969 01-29-69 757 160
1970 09-23-70 8.38 345
1971 05-23-71 8.67 410

Location.--Lat 35°,58°20", long 94°09°55”, in SE 1/4 sec.16, T.15 N., R.30 W., on right bank 15 ft upstream from culvert on U.S. Highway 71, 0.5

. Discharge
Water year Date Gag(;::;:)lght (cubic frfot
per second)
1972 12-10-11 8.55 390
1973 04-22-73 10.60 956
1974 11-24-73 9.41 600
1975 11-03-74 8.15 290
1976 04-20-76 7.03 83.0
1977 03-28-77 8.07 275
1978 05-07-78 8.02 260
1979 05-04-79 8.00 257
1980 06-17-80 7.04 83.0
1981 05-12-81 7.07 85.0

07047990 West Fork White River Tributary near Greeniand, Arkansas

mi upstream from mouth, and 1.5 mi south of Greenland.
Drainage area.--0.67 mi2, approximately.

Gage.--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurements below 36 ft/s and by culvert measurements below 1,360 ft%/s.
Remarks.--Only annual peaks are shown.

07047990 West Fork White River Tributary near Greenland, Arkansas

. Discharge
Water year  Date Gage height (cubic foot
(feet)

per second)
1960 05-05-60 11.40 1,360
1961 05-07-61 7.70 640
1962 04-10-62 5.64 260
1963 03-05-63 3.60 15
1964 09-22-64 4.59 38

1-6

. Discharge
Water year Date Gage height (cubic foot
(feet)

per second)
1965 01-22-65 4.34 24
1966 02-09-66 5.10 88
1967 07-05-67 4.97 72
1968 12-21-67 5.59 165
1969 01-29-69 5.36 127



07047990 West Fork White River Tributary near Greenland, Arkansas--Continued

. Discharge . Discharge

Water year Date Gag(;el;:)lgh t (cubic frfot Water year Date Gag(:el:)lghl (culficaf:ot

per second) per second)
1970 03-03-70 5.52 155 1979 05-03-79 5.67 175
1971 10-26-70 5.86 210 1980 03-29-80 4.58 36
1972 04-21-72 5.65 175 1981 05-10-81 6.07 250
1973 08-14-73 5.87 210 1982 07-30-82 575 200
1974 11-24-73 11.09 1,130 1983 05-14-83 6.51 330
1975 03-28-75 5.88 215 1984 05-07-84 5.40 135
1976 04-20-76 5.85 208 1985 10-20-84 5.46 140
1977 09-29-77 6.01 235 1986 11-19-85 6.17 274

1978 03-24-78 6.11 255

07048000 West Fork White River at Greenland, Arkansas
Location.--Lat 35°59°, long 94°10°, in NW 1/4 sec.16, T.15 N., R.30 W., near left bank on upstream side of pier of bridge on old U.S. Highway 71,
1 mi south of Greenland, 5.5 mi upstream from small tributary, and 10.5 mi upstream from mouth.
Drainage area.--83.1 mi’.
Gage.--Recording. Datum of gage is 1,233 ft above sea level.
Stage-discharge relation.--Defined by current-meter measurements below 12,000 ft*/s and by contracted-opening measurement at 34,700 ft>/s.
Bankfull stage.--9 f.
Remarks.--Only annual peaks are shown.
07048000 West Fork White River at Greenland, Arkansas

. Discharge . Discharge
Water year Date Gag(:cl:)lghl (cubic frfot Water year Date Gag(:e::;ght (cubic frfot
per second) per second)
1946 05-24-46 13.713 23,400 1965 05-09-65 6.863 3,830
1947 06-01-47 9.763 6,660 1966 02-09-66 12.963 24,200
1948 08-14-48 12.103 18,600 1967 05-06-67 4.563 1,890
1949 06-13-49 10.643 12,100 1968 10-30-67 8.903 7,400
1950 05-11-50 9.713 9,900 1969 01-29-69 8.083 5,800
1951 02-20-51 8.723 7,410 1970 04-30-70 6.123 3,530
1952 05-23-52 7.603 5,700 1971 10-27-70 7.943 6,420
1953 03-14-53 9.503 9,800 1972 12-10-71 10.643 11,900
1954 05-02-54 5.983 3,270 1973 04-22-73 13.203 25,600
1955 04-21-55 8.353 7,180 1974 11-24-73 14.303 33,300
1956 05-15-56 10.003 10,800 1975 11-04-74 13.373 20,400
1957 04-03-57 13.543 27,700 1976 04-20-76 9.973 9,830
1958 07-12-58 9.753 9,420 1977 03-27-77 9.72 7,600
1959 03-05-59 8.903 7,400 1978 05-07-78 10.52 8,920
1960 05-06-60 14.503 34,700 1979 04-11-79 8.71 6,070
1961 05-05-61 11.153 14,200 1980 05-18-80 5.06 1,850
1962 04-11-62 6.153 2,740 1981 05-31-81 11.32 10,800
1963 05-05-63 5.503 2,330 1982 05-13-82 12.94 17,900
1964 04-05-64 7.633 4,940 1983 12-03-82 7.96 5,050




07048900 Whitener Branch Tributary near Spring Valley, Arkansas
Location.--Lat 36°10°24”, long 93°54'59", in SE 1/4 NW 1/4 sec.1, T.17 N., R.28 W., on left bank 30 ft upstream from culvert on State Highway
68, 1.0 mi east of Spring Valley, and 1.3 mi upstream from mouth.
Drainage area.--1.07 mi2.
Gage.--Crest-stage gage.
Stage-discharge relation.--Defined by current-meter measurement at 138 fi%/s and by culvert measurements at 686 ft3/s and 1,410 fi3fs.
Remarks.--Only annual peaks are shown.

07048900 Whitener Branch Tributary near Spring Valley, Arkansas

. Discharge . Discharge
Wateryear  Date G“g(:e:f)‘gh‘ (cubic oo Wateryear  Date G“‘i’;;f)‘gh‘ (cubic?fot
per second) per second)
1960 07-25-60 17.60 1,500 1976 04-20-76 5.37 88
1961 05-07-61 11.46 686 1977 08-01-77 6.35 162
1962 1962 -- 140e 1978 09-21-78 6.09 143
1963 05-26-63 6.27 153 1979 05-03-79 6.20 150
1964 04-05-64 527 85 1980 06-17-80 752 252
1965 1965 - 30e 1981 06-30-81 6.16 148
1966 02-9-66 7.66 262 1982 07-30-82 7.08 220
1967 07-5-67 4.88 60 1985 08-05-85 6.10 140
1968 12-21-67 5.59 107 1986 04-08-86 8.58 340
1969 01-29-69 5.48 100 1987 03-30-87 7.99 287
1970 04-30-70 192 285 1988 1988 5.19 ¥y
1971 05-23-71 6.13 145 1990 02-15-90 6.38 157
1972 09-29-72 5.82 122 1991 1991 5.19 72
1973 03-10-73 5.29 82 1992 09-10-92 572 115
1974 11-24-73 8.96 385 1993 04-15-93 5.92 130
1975 09-19-75 6.04 140

07048940 War Eagie Creek near Witter, Arkansas
Location.--35°54°12", long 93°42°06", in SE 1/4 SE 1/4 sec.2, T.14 N., R.26 W., on right bank on downstream side of bridge on State Highway 23,
800 ft upstream from small tributary, and 2.8 mi south of Witter.
Drainage area.--22.4 miZ, approximately.
Gage.--Crest-stage gage.
Stage-discharge relation.--Defined by current-meter measurements below 3,490 ft3/s and by indirect measurements at 6,580 fi3s.
Remarks.--Only annual peaks are shown.

07048940 War Eagie Creek near Witter, Arkansas

. Discharge . Discharge

Water year Date Gag(;cl:)l ght (cubic f?ot Water year Date Gag(::c:f)l ght (cubic frfot

per second) per second)
1961 05-07-61 18.81 13,300 1972 12-10-71 14.00 4,730
1962 08-01-62 - 2,300e 1973 04-22-73 16.78 9,300
1963 05-26-63 9.20 500 1974 11-24-73 1729 10,300
1964 03-09-64 11.52 1,800 1975 11-03-74 14.74 5,500
1965 05-09-65 11.70 2,000 1976 04-20-76 11.43 1,750
1966 04-23-66 13.63 4,200 1977 03-28-77 12.36 2,580
1967 05-14-67 10.37 1,050 1978 03-24-78 14.56 5,500
1968 10-30-67 12.59 2,900 1979 05-03-79 12.37 2,580
1969 01-29-69 14.54 5,700 1980 06-18-80 10.34 1,040
1970 04-30-70 10.75 1,280 1981 06-30-81 10.89 1,400
1971 05-23-71 15.22 6,580 1982 01-30-82 12.40 2,660



07049000 War Eagle Creek near Hindsville, Arkansas

Location.--Lat 36°12°02”, long 93°51°16", in SE 1/4 NE 1/4 sec. 28 T.18 N., R.27 W., on left bank 800 ft upstream from bridge on State Highway
45, 3.8 mi downstream from Clear Creek, 3.9 mi north of Hindsville, and at mile 22.4.

Drainage area.--262 mi’.

Gage.--Recording. Datum of gage is 1,168.06 ft above sea level. Prior to October 1, 1964, at datum 2.00 ft higher.

Stage-discharge relation.--Defined by current-meter measurements below 42,800 fi3/fs.

Bankfull stage.—-15 ft.
Remarks.--Only annual peaks are shown.

07049000 War Eagle Creek near Hindsville, Arkansas

. Discharge . Discharge

Water year Date Gag(;el;e;ght (cubic frfot Water year Date Gag(;el;e)lght (cubic frfot
per second) per second)
1943 05-10-43 28.10 50,000 1970 05-01-70 15.26 10,200
1953 05-13-53 1291 9,770 1971 10-09-70 14.58 9,210
1954 05-02-54 7.47 3,810 1972 12-10-71 18.80 16,200
1955 03-21-55 14.56 11,900 1973 04-22-73 22.83 24,600
1956 05-15-56 14.84 12,300 1974 11-25-73 24.05 27,900
1957 04-03-57 23.86 34,600 1975 11-04-74 18.45 15,600
1958 08-02-58 15.04 12,200 1976 06-25-76 10.18 4,160
1959 06-12-59 10.54 5,890 1977 03-28-77 17.29 13,400
1960 07-25-60 20.25 22,700 1985 02-23-85 22.88 24,700
1961 05-07-61 23.10 31,600 1986 11-19-85 28.49 49,000
1962 08-01-62 12.25 7,980 1987 03-18-87 16.44 12,000
1963 03-05-63 6.21 2,320 1988 12-26-87 17.70 14,200
1964 04-05-64 13.12 9,950 1989 02-14-89 19.70 18,000
1965 05-10-65 16.27 11,800 1990 05-03-90 25.33 33,600
1966 02-10-66 19.84 18,200 1991 04-18-91 18.06 14,800
1967 04-14-67 9.34 3,450 1992 10-29-91 16.91 12,000
1968 10-30-67 20.30 19,200 1993 01-04-93 14.02 8,430
1969 12-28-68 18.08 14,900

07049500 Beaver Lake at Highway 12 Bridge near Rogers, Arkansas
Location.--Lat 36°19°59", long 94°01'07”, in N 1/2 sec.12, T.19 N., R.29 W., on right bank at downstream side of pier of bridge on State Highway
12, 2.6 mi upstream from Prairie Creek, 5.5 mi east of Rogers, and at mile 643.2.
Drainage area.--1,020 mi%.
Gage.--Recording. Datum of gage is 1,006.47 ft above sea level.
Stage-discharge relation.--Defined by current-meter measurements below 67,000 /s,
Bankfull stage.--31 ft.
Historical data.--Flood in May 1943 was highest known since at least 1892, from information by local residents.
Remarks.--Only annual peaks are shown.
07049500 Beaver Lake at Highway 12 Bridge near Rogers, Arkansas

. Discharge . Discharge
V;’::r Date Gag(;::)l ght (mbicafr:ot Water year Date Gag(;:e:f)lght (mbicafrfot
per second) per second)
1943 05-00-43 52.90 100,000 1958 08-03-58 22.08 20,100
1945 04-00-45 50.40 89,000 1959 03-06-59 20.34 17,400
1953 05-13-53 2734 28,300 1960 05-07-60 39.13 51,400
1954 05-03-54 16.58 11,600 1961 05-08-61 40.60 53,600
1955 03-21-55 2542 24,500 1962 11-23-61 17.95 12,300
1956 05-16-56 29.58 32,200 1963 03-06-63 9.80 4,470
1957 04-04-57 43.73 65,700
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07050000 White River at Beaver, Arkansas

Location.--Lat 36°28°20", long 93°45°55", in NE 1/4 sec.20, T.21 N., R.26 W., on upstream side of Missouri & North Arkansas Railway bridge, a
quarter of a mile east of Beaver, 2 3/4 mi upstream from Leatherwood Creek, and at mile 595.5.

Drainage area.--1,238 miZ.

Gage.--Nonrecurring. Datum of gage is 883.04 ft above sea level.

Stream-discharge relation.--Defined by current-meter measurements below 90,000 3.

Bankfull stage.--30 ft.

Remarks.--Peaks for periods 1921-23 computed from plotted Empire District Electric Co. gage readings at site 1,500 ft upstream revised to read
same as present gage.

07050000 White River at Beaver, Arkansas

. Discharge . Discharge

Water year Date Gag(:;:')l ght (cubic frfot Water year Date Gag(xfael:;ght (cubicafrfot
per second) per second)
1898 1898 40.00 94,000 1940 04-13-40 16.00 18,400
1910 05-17-10 17.35 21,500 1941 04-20-41 26.30 39,500
1922 04-06-22 10.50 9,400 1942 11-0141 20.50 27,200
1923 02-02-23 21.08 28,200 1943 05-12-43 4233 105,000
1924 05-01-24 18.35 23,500 1944 06-16-44 22.30 31,300
1925 12-20-24 18.12 22,900 1945 04-16-45 40.90 98,200
1926 10-11-25 12.30 12,300 1946 05-26-46 32.50 61,400
1927 04-16-27 37.00 80,200 1947 12-12-46 20.97 28,300
1928 12-15-27 30.60 48,900 1948 08-16-48 24.52 36,800
1929 01-26-29 23.85 33,900 1949 02-16-49 28.50 48,000
1930 05-12-30 19.15 24,500 1950 05-12-50 31.95 59,500
1931 02-10-31 19.69 25,100 1951 02-20-51 2775 45,900
1932 01-18-32 16.15 19,100 1952 04-14-52 19.10 24,100
1933 05-15-33 27.70 42,200 1953 05-14-53 21.65 27,100
1934 10-23-33 14.83 16,500 1954 05-04-54 13.80 12,100
1935 06-19-35 27.55 41,100 1955 03-22-55 20.20 23,900
1936 12-08-35 12.32 12,000 1956 05-17-56 23.70 31,800
1937 01-16-37 18.58 23,400 1957 04-05-57 33.50 61,600
1938 02-19-38 26.80 40,300 1958 08-03-58 16.72 17,700
1939 04-18-39 16.70 19,700

07050200 Maxweii Creek at Kingston, Arkansas

Location.--Lat 36°03°06", long 93°31°03", in SW 1/4 NW 1/4 sec.15, T.16 N., R.24 W., on nght bank 60 ft upstream from bridge on State High-
way 21, 0.1 mi north of Kingston, and 0.4 mi upstream from mouth.
Drainage area.—-2.75 mi?, approximately.
Gage.--Crest-stage gage.
Stage-discharge relation.--Defined by current-meter measurement at 12 ft3/s and 60 ft3/s, by slope-area measurement at 971 ﬁ3/s. and by con-
tracted-opening measurement at 4,270 ft3fs.
Remarks.--Only annual peaks are shown.
07050200 Maxweii Creek at Kingston, Arkansas

. Discharge . Discharge
Wateryear  Date  C8SPeight i foot Wateryear  Date  C°BCPCiBHL (e foot
(feet) (feet)

per second) per second)
1961 05-07-61 14.40 4270 1966 01-01-66 6.65 850
1962 1962 - 235e 1967 06-29-67 5.08 215
1963 03-04-63 4.25 70 1968 03-20-68 6.87 971
1964 04-05-64 4.80 160 1969 01-29-69 6.35 660
1965 05-09-65 6.79 900 1970 09-23-70 7.02 1,000
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07050200 Maxwell Creek at Kingston, Arkansas--Continued

. Dischar; . Disch:
Water year Date Gag(:etf)lgm (cubic fog:t Water year Date Gag(;el;f)lghl (cubicaf:iet
per second) per second)
1971 05-23-71 6.45 720 1977 08-17-77 6.38 670
1972 09-29-72 7.04 1,050 1978 07-15-78 5.91 480
1973 04-22-73 8.60 1,750 1979 05-04-79 6.49 730
1974 11-24-73 9.63 2,200 1980 06-17-80 5.33 290
1975 03-28-75 6.11 570 1981 05-10-81 5.29 285
1976. 06-24-76 571 410

07050400 Freeman Branch at Berryville, Arkansas

Location.--Lat 36°22°07", long 93°33'30", in SE 1/4 NW 1/4 sec.29, T.20 N. R.24 W,, on left bank 20 ft upstream from culvert on College Street,
0.5 mi east of State Highway 21 in Berryville, and 2.4 mi upstream from mouth.

Drainage area.--0.73, mi?, approximately.

Gage.--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurement at 3.6 /s and by culvert measurements at 128 £2/s, 160 ft3/s, and 406 fi3/s.
Remarks.--Only annual peaks are shown.

07050400 Freeman Branch at Berryville, Arkansas

. Discharge . Discharge

Water year Date Gag(:el:l:)lght (cubic ffol Water year Date Gag(:::)l ght (cubic frfot

per second) per second)
1961 05-07-61 7.58 406 1971 10-26-70 648 290
1962 04-22-62 527 185 1972 12-10-71 480 61
1963 05-26-63 5.01 160 1973 03-10-73 5271 90
1964 04-05-64 4.55 126 1974 04-21-74 756 260
1965 06-13-65 5.02 160 1975 11-03-74 82 370
1966 02-09-66 6.02 252 1976 07-03-76 852 476
1967 06-29-67 3.97 70 1977 04-30-77 866 525
1968 05-13-68 7.20 368 1978 03-24-78 521 85
1969 01-29-69 490 152 1979 05-04-79 645 175
1970 04-30-70 479 142 1980 06-18-80 657 185

07050500 Kings River near Berryvilie, Arkansas
Location.--Lat 36°25°30", long 93°37°20", in E 1/2 sec.3, T.20 N., R.25 W,, on right bank at downstream side of highway bridge, 1 1/4 mi down-
stream from Bee Creek, 2 1/4 mi upstream from Clabber Creek, 5 1/4 mi northwest of Berryville, and at mile 35.1.
Drainage area.--527 mi’.
Gage.--Nonrecording April 4 to July 11, 1939, and October 1, 1951, to October 22, 1952; recording July 12, 1939, to September 30, 1951, and
since October 23, 1952. Prior to October 1, 1951, at site 5 mi upstream at datum 27.71 ft higher. Present datum is 963.10 ft above sea level.

Stage-discharge relatjon.--Defined by current-meter measurements below 57,000 ft3/s
Bankfull stage.--28 ft; 16 ft at former site and datum.
Remarks.--Only annual peaks are shown.
07050500 Kings River near Berryviiie, Arkansas

. Discharge . Discharge
Water year Date Gage height (cubic foot Water year Date Gage height (cubic foot
(feet) (feet)

per second) per second)
1927 04-14-27 38.00 62,000 1943 05-10-43 30.20 59,000
1939 04-17-39 17.00 19,000 1944 06-15-44 13.23 10,400
1940 04-11-40 13.93 12,400 1945 04-14-45 26.90 50,000
1941 04-19-41 20.18 25,600 1946 05-25-46 17.82 18,900

1942 10-31-41 15.30 14,000 1947 12-12-46 15.64 15,500



07050500 Kings River near Berryville, Arkansas--Continued

. Discharge . Discharge

‘Water year Date Gag(:el;e)xght (cubic ffot Water year Date Ga%e:el:)xght (cubic ffot

per second) per second)
1948 01-01-48 9.55 6,210 1971 10-27-70 16.77 10,700
1949 02-14-49 20.65 26,200 1972 12-10-71 22.83 21,000
1950 05-10-50 24.32 39,400 1973 04-23-73 27.13 31,200
1951 02-18-51 20.40 25,900 1974 11-25-73 30.50 40,200
1952 03-11-52 18.24 13,700 1975 11-03-74 21.10 17,600
1953 05-13-53 17.50 12,800 1976 12-06-75 22.03 19,400
1954 05-03-54 7.01 2,760 1977 03-27-77 21.90 19,200
1955 05-21-55 17.07 12,300 1978 03-24-78 28.27 34,200
1956 05-15-56 20.50 17,900 1979 04-12-79 18.77 13,600
1957 04-04-57 33.28 46,300 1980 03-25-80 592 1,770
1958 03-24-58 13.83 8,780 1981 05-10-81 14.03 7,780
1959 06-12-59 16.84 12,100 1982 06-16-82 20.78 17,000
1960 07-26-60 30.41 40,000 1983 12-03-82 30.20 39,400
1961 05-07-61 35.98 55,900 1984 01-22-84 29.23 36,800
1962 04-11-62 12.24 6,890 1985 10-25-84 13.79 71,510
1963 03-05-63 8.84 3,720 1986 11-19-85 3891 66,000
1964 04-06-64 15.01 9,630 1987 04-06-87 13.90 7,700
1965 05-10-65 16.90 11,500 1988 12-26-87 21.35 18,100
1966 02-10-66 25.34 26,500 1989 03-30-89 13.49 7,290
1967 04-14-67 10.42 5,340 1950 05-03-90 32.60 46,100
1968 03-21-68 21.56 18,500 1991 04-19-91 17.73 12,100
1969 12-28-68 24.67 25,000 1992 10-29-91 14.73 9,450
1970 09-23-70 18.52 13,200 1993 01-05-93 13.51 7,690

07054400 Charley Creek near Omaha, Arkansas

Location.--Lat 36°27°24”, long 93°04°46”, in NW 1/4 SW 1/4 sec.23, T.21 N, R.20 W, on right bank 44 ft upstream from culvert on State High-
way 14, 0.1 mi upstream from Sidney Creek, 0.5 mi upstream from mouth, and 6.1 mi east of Omaha.

Drainage area.--3.41 mi?.

Gage.--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurement at 3.1 s, by slope-area measurements at 725 ft3/s, and by culvert measurement
at 2,740 fi3/s and 4,850 fi’/s.

Remarks.--Only annual peaks are shown.

07054400 Charley Creek near Omaha, Arkansas

. Discharge . Discharge
Water year Date Gag((;.e:slghl (cubic ffot Water year Date Gag(?el:)l ght (cubic frogot
per second) per second)
1962 1962 - 60e 1973 03-10-73 13.18 2,850
1963 06-19-63 12.95 2,740 1974 04-21-74 11.78 2,180
1964 03-09-64 7.92 480 1975 11-04-74 9.34 1,020
1965 06-24-65 10.07 1,280 1976 06-23-76 9.41 1,050
1966 02-09-66 8.84 775 1977 08-12-77 9.82 1,250
1967 06-30-67 8.79 760 1978 03-24-78 11.36 1,970
1968 10-30-67 8.58 690 1979 04-11-79 8.50 645
1969 11-02-68 10.42 1,440 1980 06-18-80 11.89 790
1970 04-19-70 9.43 1,050 1981 08-17-81 12.61 2,580
1971 10-26-70 8.55 660 1983 12-03-82 16.54 4,850
1972 12-10-71 8.96 840

1-12



07054450 East Sugarloaf Creek Tributary near Lead Hill, Arkansas
Location.--Lat 36°22°26”, long 92°49°55”, in NW 1/4 NW 1/4 sec.19, T20 N., R.17 W., on left upstream wingwall 40 ft upstream from culvert on
State Highway 14, 0.2 mi upstream from mouth, and 5.0 mi southeast of Lead Hill.
Drainage area.--0.85 mi2, approximately.
Gage.--Crest-stage gage.
Stage-discharge relation.--Defined by current-meter measurement at 1 ft3/s and by culvert measurements at 255 £t3/s, 466 fi3/s, 543 fi%/s, and 2,480
13s.
Remarks.--Only annual peaks are shown.
07054450 East Sugarloaf Creek Tributary near Lead Hill, Arkansas

Water year Date Ga%;e:f)igh[ (Izllliocit:atff:t Water year Date Gait;e:)igm (]zlusb(;l::afrc%:l

per second) per second)
1962 01-14-62 724 75 1978 03-24-78 791 275
1963 03-16-63 8.96 466 1979 04-11-79 768 235
1964 06-64 771 255 1980 06-23-80 708 140
1965 05-09-65 791 287 1981 05-10-81 646 62
1966 01-01-66 7.61 240 1982 06-27-82 776 248
1967 07-06-67 6.95 125 1983 12-03-82 93 485
1968 07-02-68 9.39 543 1984 03-04-84 757 227
1969 10-13-68 15.30 2,480 1985 02-24-85 736 179
1970 04-19-70 7.46 210 1986 11-19-85 all 470
1971 01-13-71 6.79 98 1987 05-24-87 755 210
1972 12-10-71 7.93 280 1988 12-28-87 839 360
1973 04-22-73 8.17 320 1989 11-20-88 880 430
1974 11-24-73 9.32 540 1990 05-03-90 888 450
1975 09-19-75 9.45 565 1991 03-21-91 700 130
1976 06-23-76 7.59 220 1992 07-05-92 1074 820
1977 03-28-77 7.70 240 1993 03-31-93 833 348

07055550 Crooked Creek Tributary near Dogpatch, Arkansas
Location.--Lat 36°09°01", long 93°07°23", in SW 1/4 SW 1/4 sec.4, T.17 N. R.20 W., on right bank 28 ft upstream from culvert on State Highway
7, 0.4 mi upstream from small tributary, 1.1 mi upstream from mouth, and 2.0 mi north of Dogpatch.
Drainage area.-—-4.36 mi2.
Gage.--Crest-stage gage. Supplementary dual-digital recorders from September 1968 to October 1974.
Stage-discharge relation.--Defined by culvert-measurements at 518 ft3/s, 962 ft3/s, and 2,980 fi3)s.
Remarks.--Only annual peaks are shown.

07055550 Crooked Creek Tributary near Dogpatch, Arkansas

. Discharge . Discharge

Water year Date Gaige:f)lgm (cubic frfot Water year Date Gag(;e:e:)lght (cubic frfol

per second) per second)
1961 05-07-61 17.40 2,980 1972 12-10-71 083 1,110
T 1962 1962 - 250e 1973 04-22-73 1142 1,500
1963 05-26-63 6.83 518 1974 11-24-73 1453 2,390
1964 03-09-64 6.06 384 1975 03-28-75 560 310
1965 06-24-65 7.07 560 1976 06-23-76 657 470
1966 01-01-66 6.52 462 1977 09-29-77 715 575
1967 06-29-67 6.97 540 1978 03-24-78 748 635
1968 07-01-68 9.86 1,110 1979 04-11-79 505 220
1969 01-29-69 8.85 900 1980 09-23-80 574 335
1970 06-24-70 6.32 430 1981 08-17-81 10.74 1,320
1971 05-23-71 5.06 330 1982 01-31-82 407 54
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07055550 Crooked Creek Tributary near Dogpatch, Arkansas--Continued

. Discharge . Discharge
‘Water year Date Gage height (cubic foot ‘Water year Date Gage height (cubic foot
(feer) (feet)
per second) per second)
1983 12-03-82 9.20 960 1986 11-19-85 541 530
1984 03-04-84 8.92 900

07055650 Smith Creek near Boxley, Arkansas

Location.--Lat 35°56'50”, long 93°23°52", in SW 1/4 NW 1/4 sec.23, T.15 N., R.23 W,, on left bank 75 ft upstream from bridge on State Highway 21,
1,000 ft upstream from mouth, and 1.7 mi south of Boxley.

Drainage area.--8.35 miZ.

Gage.--Crest-stage gage. Supplementary dual-digital recorders from July 1969 to November 1974.

Stage-discharge relation.~-Defined by current-meter measurements below 266 ft3/s and by slope-area measurements at 659 ft3/s, 3,510
£t%/s, 6,170 ft%/s, and 6,790 ft¥/s.
Remarks.--Only annual peaks are shown.

07055650 Smith Creek near Boxley, Arkansas

. Discharge . Discharge
Water year Date Gag(:ez:)l ght (cubicafrfol Water year Date Gag(:e};:)lght (cubic flfot
per second) per second)
1963 06-16-63 5.40 140 1974 11-24-73 15.80 6,830
1964 04-05-64 8.30 1,560 1975 11-04-74 7.13 1,650
1965 04-02-65 5.83 260 1976 06-24-76 6.16 1,140
1966 02-09-66 8.67 1,900 1977 03-28-77 5.87 970
1967 05-14-67 596 300 1978 03-24-78 6.75 1,500
1968 10-30-67 7.37 910 1979 05-04-79 6.44 1,320
1969 01-29-69 11.06 3,510 1980 06-17-80 5.20 580
1970 04-30-70 8.78 1,700 1981 05-10-81 5.99 1,040
1971 10-26-70 7.76 975 1982 01-31-82 6.89 1,580
1972 12-10-71 11.92 4,350 1983 12-03-82 13.74 7,200
1973 04-22-73 14.75 6,170

07055800 Dry Branch near Vendor, Arkansas
Location.--Lat 35°56°00", long 93°06'46™, in SW 1/4 SW 1/4 sec.21, T.15 N., R.20 W,, on right bank 85 ft upstream from bridge on county road,
1,000 ft upstream from mouth, and 2.4 mi southwest of Vendor.
Drainage area.--6.15 miZ.
Gage.--Crest-stage gage.
Stage-discharge relation.--Defined by current-meter measurements below 65 f3/s and by indirect measurements at 1,200, 2,900, and 3,880 3.
Remarks.--Only annual peaks are shown.

07055800 Dry Branch near Vendor, Arkansas

. . e

Water year Date Gag(;::)l ght (E:b‘imfff; Water year Date Gag(;e:)l ght (2‘1:}:“1’501

per second) per second)
1962 08-01-62 8.30 40 1973 04-22-73 1240 2,400
1963 05-26-63 9.00 200 1974 11-24-73 1424 3,880
1964 05-11-64 10.06 790 1975 11-04-74 965 530
1965 07-02-65 9.36 350 1976 06-23-76 1088 1,320
1966 02-09-66 10.70 1,200 1977 03-28-77 979 700
1967 06-30-67 11.58 1,830 1978 03-24-78 1005 790
1968 07-01-68 11.36 1,670 1979 04-11-79 991 690
1969 01-29-69 13.10 2,900 1980 06-18-80 901 450
1970 04-19-70 10.12 800 1981 08-17-81 11.80 1,980
1971 10-26-70 9.95 720 1982 12-03-82 1530 5,000

1972 12-10-71 13.68 3,500
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07056000 Buffalo River near St. Joe, Arkansas

Location.--Lat 35 59°02”, long 92°44°44”, in SW 1/4 SW 1/4 sec.36, T.16 N. R.17 W., near right bank on downstream side of pier of bridge on
U.S. Highway 65, 1.6 mi downstream from Mill Creek, 5.4 mi upstream from Bear Creek, 4.5 mi southeast of St. Joe, and at mile 58.3.

Drainage area.--829 mi2.

Gage.--Nonrecording prior to March 1, 1940; recording thereafter. Prior to October 1, 1939, at site 4.5 mi downstream and at datum 15.25 ft lower
(stages published by U.S. Weather Bureau as “at Gilbert”). Datum of present gage is 560.35 ft above sea level.

Stage-discharge relation.--Defined by current-meter measurements below 91,000 £3/s and extended above by logarithmic plotting. Not defined at
Gilbert site.

Bankfull stage.--25 ft.

Historical data.--Maximum stage known, 50.5 ft in August 1915 (present site and datum), from information by U.S. Ammy Corps of Engineers;
54.0 ft (former site and datum), from information by U.S. Weather Bureau.

Remarks.--Gage-height records prior to October 1939 furnished by U.S. Weather Bureau. Only annual peaks are shown.

07056000 Buffalo River near St. Joe, Arkansas

. Discharge . Discharge
Water year Date Gag(?el;e)lght (cubic ggot Water year Date Gag(?el:)lghl (cubic f(;got
per second) per second)
1915 08-00-15 50.50 142,000 1967 05-15-67 13.85 10,900
1940 04-11-40 13.79 13,000 1968 03-21-68 28.16 50,400
1941 01-01-41 13.70 12,800 1969 01-30-69 35.45 74,900
1942 10-31-41 20.80 32,000 1970 04-19-70 24.87 38,500
1943 05-10-43 39.70 96,900 1971 10-27-70 16.11 14,700
1944 02-28-44 15.95 19,300 1972 12-10-71 43.40 102,000
1945 04-1545 41.00 100,000 1973 04-22-73 38.26 79,300
1946 05-25-46 25.65 46,200 1974 11-25-73 45.41 111,000
1947 12-12-46 22.92 37,500 1975 02-23-75 19.23 20,500
1948 01-01-48 19.34 27,300 1976 06-24-76 21.40 25,700
1949 01-24-49 38.80 91,100 1977 03-28-77 29.15 47,000
1950 01-04-50 25.58 46,200 1978 03-24-78 24.07 32,500
1951 02-20-51 27.57 50,900 1979 04-12-79 23.73 32,200
1952 04-12-52 22.30 35,400 1980 12-24-79 12.31 7,660
1953 03-18-53 20.63 29,400 1981 08-17-81 20.32 23,100
1954 05-02-54 22.70 35,200 1982 01-31-82 32.62 58,100
1955 03-21-55 25.11 42,200 1983 12-03-82 53.75 158,000
1956 02-02-56 16.10 18,700 1984 05-07-84 27.41 40,200
1957 04-04-57 31.30 62,600 1985 02-23-85 38.47 80,700
1958 03-09-58 16.70 19,900 1986 11-19-85 24.26 33,100
1959 04-19-59 20.11 24,900 1987 02-16-87 18.45 19,200
1960 05-20-60 22.88 31,600 1988 12-26-87 27.29 42,700
1961 05-06-61 28.66 53,300 1989 02-14-89 25.33 36,500
1962 01-22-62 12.34 9,430 1990 05-03-90 42.10 98,800
1963 03-17-63 9.15 4,820 1991 04-14-91 21.45 26,000
1964 04-05-64 25.12 40,400 1992 10-29-91 28.03 43,100
1965 04-03-65 14.70 13,800 1993 01-04-93 31.84 55,700
1966 02-09-66 37.46 85,900
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07057000 Buffalo River near Rush, Arkansas
Location.--Lat 36°07°02”, long 92°33°17", in SE 1/4 NE 1/4 sec.15, T.17 N., R.15 W,, 06 mi upstream from Rush Creek, 1.4 mi southeast of Rush,
and at mile 24.3.

Drainage area.--1,091 mi%.
Gage.--Nonrecording prior to January 27, 1939, at site 0.6 mi downstream at present datum; recording thereafter at present site and datum. Datum
of present gage is 451.98 fi above sea level (Corps of Engineers benchmark).

Stage-discharge relation.--Defined by current-meter measurements below 120,000 ft3/s and by slope-area measurement at 164,000 ft3/s.
Bankfull stage.--24 ft.
Remarks.--Discontinued at continuous record station in 1970.

07057000 Buffalo River near Rush, Arkansas

. Discharge . Discharge

Water year Date Gag(;e:::)nght (cubic frfol Water year Date Gag((;et‘:)l ght (cubic ffot

per second) per second)

1915 08-19-15 45.50 164,000 1952 03-11-52 20.08 41,300
1927 04-14-27 35.90 110,000 1953 03-18-53 17.41 32,800
1929 01-25-29 22.20 50,100 1954 05-02-54 18.83 37,200
1930 05-11-30 22.70 51,800 1955 03-21-55 21.23 45,000
1931 02-09-31 15.20 28,600 1956 02-18-56 13.70 22,000
1932 02-17-32 10.00 15,200 1957 04-04-57 28.30 67,000
1933 05-14-33 23.90 56,000 1958 03-09-58 13.14 21,300
1934 03-26-34 12.38 22,600 1959 04-19-59 16.06 29,500
1935 03-11-35 24.50 58,300 1960 05-21-60 19.42 38,200
1936 12-07-35 9.70 13,500 1961 05-06-61 21.55 61,700
1937 01-15-37 16.90 35,000 1962 01-23-62 8.24 9,570
1938 02-18-38 26.40 65,800 1963 05-27-63 6.61 6,530
1939 04-17-39 26.46 58,900 1964 04-06-64 21.70 41,200
1940 04-12-40 9.98 14,000 1965 04-04-65 11.05 15,100
1941 01-02-41 9.97 14,000 1966 02-10-66 32.99 93,600
1942 10-31-41 18.33 32,300 1967 05-15-67 9.93 11,600
1943 05-11-43 37.38 120,000 1968 03-21-68 25.77 56,400
1944 02-29-44 12.96 20,200 1969 01-30-69 3097 84,600
1945 04-15-45 38.86 121,000 1970 04-19-70 2287 48,500
1946 02-14-46 20.90 44,000 1971 10-27-70 - 17,000e
1947 12-12-46 19.23 38,400 1972 12-10-71 37.44 113,000
1948 01-01-48 15.00 25,600 1973 04-22-73 -- 93,000e
1949 01-24-49 37.06 114,000 1974 11-25-73 40.45 130,000
1950 01-04-50 21.66 46,700 1983 12-03-82 55.80 215,000

1951 02-20-51 24.35 56,000
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07057300 Dodd Creek Tributary near Mountain Home, Arkansas
Location.--Lat 36°19'05”, long 92°24°01", in NE 1/4 SW 1/4 sec.17, T.19 N., R.13 W., on right bank 25 ft upstream from culvert on U.S. Highway
62, 0.4 mi upstream from small tributary, and 1.5 mi southwest of Mountain Home.

Drainage area.--0.76 mi?.

Gage.--Crest-stage gage. Supplementary dual-digital recorders from September 1968 to November 1974.

Stage-discharge relation.--Defined by current-meter measurement at 263 £t3/s and by culvert measurements at 223 ft¥/s and 449 fi%/s.
eImay o=

07057300 Dodd Creek Tributary near Mountain Home, Arkansas

. isch. . Discharge

Water year Date Ga%:e?:)lgh ' (]Z:xbicafrfzt Water year Date Gag(:e::')lght (cubic ffot

per second) per second)
1961 05-07-61 11.50 449 1974 11-24-73 12.82 661
1962 1962 - 80e 1975 06-23-75 11.34 430
1963 05-26-63 11.27 408 1976 12-05-75 9.01 121
1964 08-15-64 11.70 483 1977 03-28-77 9.12 135
1965 04-03-65 9.86 223 1978 03-24-78 10.33 285
1566 02-09-66 9.85 222 1979 05-20-79 11.08 390
1967 04-14-67 9.31 165 1980 06-23-80 10.00 242
1968 03-20-68 9.64 198 1981 05-10-81 8.82 100
1969 01-29-69 12.08 543 1982 01-30-82 9.61 195
1970 04-30-70 10.59 325 1983 12-03-82 11.92 516
1971 01-13-71 8.1 95 1984 09-09-84 10.00 235
1972 12-10-71 11.62 470 1985 09-05-85 13.58 800
1973 04-22-73 9.57 190 1986 11-19-85 11.30 410

07059000 Norfork Lake near Henderson, Arkansas

Location.--Lat 36°22° long 92°14’, in SE 1/4 NW 1/4 sec.26, T.20 N., R.12 W, 1/2 mi downstream from Bennetts Bayou, 1/2 mi east of Hender-
son, 8 1/4 mi northeast of Mountain Home, and 15 mi upstream from Norfork Dam.

Drainage area.--1,612 miZ.

Gage.--Nonrecording prior to January 14, 1939; recording January 14, 1939, to June 25, 1943. Nonrecording gage was at site 1/4 mi downstream
at datum 2.00 ft lower. Datum of last used gage was 432.67 ft above sea level.

Suage-discharge relation.--Defined by current-meter measurements below 36,000 f3/s. Maximum discharge for flood of May 11, 1943, furnished
by Corps of Engineers, computed on basis of records for station at Tecumseh, Mo., and unit hydrograph method for ungaged area.
Remarks.--Station discontinued as a result of backwater from Norfork Dam.

07059000 Norfork Lake near Henderson, Arkansas

. Discharge . Discharge
Water year Date Ga;i:e};:)lght (cubic f‘ogot Water year Date Gag((;,el;:)l ght (cubic ffot
per second) per second)
1910 07-10-10 7.20 - 1936 12-07-35 7.56 10,300
1915 08-00-15 29.50 - 1937 01-14-37 18.70 38,900
1929 01-24-29 17.00 33,700 1938 02-18-38 15.00 39,800
1930 01-13-30 12.20 20,600 1939 04-17-39 18.20 38,300
1931 10-07-30 10.40 16,000 1940 04-11-40 15.22 30,600
1932 01-23-32 6.72 7,930 1941 04-17-41 9.66 17,200
1933 05-14-33 14.60 26,900 1942 10-31-41 13.64 26,500
1934 04-06-34 5.70 6,000 1943 05-11-43 - 61,000
1935 03-11-35 22.20 50,400
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07060600 Band Miil Creek near Brockwell, Arkansas
Location.--Lat 36°08°02”, long 91°58'48", in SE 1/4 SE 1/4 sec.7, T.17 N., R.9 W., on right bank 52 ft upstream from culvert on State Highway 56
at Band Mill, 1.7 mi upstream from mouth, and 3.1 mi west of Brockwell.
Drainage area.--1.25 miZ.
Gage.--Crest-stage gage.
Stage-discharge relation.--Defined by culvert measurements below 1,830 fi3s.
Remarks.--Only annual peaks are shown

07060600 Band Mill Creek near Brockwell, Arkansas

Discharge . Discharge
Water year Date Gag(;el:)lght (cubic frfot Water year Date Gag(;el:)lghl (cubic ffot
per second) per second)
1961 05-07-61 7.46 529 1973 04-22-73 6.16 365
1962 05-00-62 7.39 518 1974 11-24-73 6.09 350
1063 05-26-63 5.06 190 1975 09-20-75 12.65 1,830
1964 03-09-64 4.55 128 1976 06-24-76 57 290
1965 04-03-65 6.48 417 1977 03-28-77 542 245
1966 01-01-66 4.73 150 1978 11-02-77 4.63 135
1967 06-29-67 4.65 140 1979 05-04-79 475 150
1968 10-30-67 491 171 1980 05-16-80 4.85 165
1969 10-06-68 5.73 295 1981 08-17-81 482 160
1970 04-19-70 5.39 240 1982 01-31-82 479 155
1971 10-26-70 517 208 1983 12-03-82 8.09 730
1972 07-03-72 485 164

07060670 Hughes Creek near Mountain View, Arkansas
Location.--Lat 35°51°46", long 92°08°47", in Ne 1/4 SE 1/4 sec.10 T.14 N.,R.11 W,, on right bank 45 ft upstream from bridge on State Highway
66, 1.5 mi upstream from Tubbs Creek, and 1.7 mi west of Mountain View.
Drainage area.--3.20 mi’.
Gage.--Crest-stage gage.
Stage-discharge relation.--Defined by current meter measurements below 75 ft/s and by contracted-opening measurements at 699 ft3/s and 2,700
fi%/s.
Remarks.--Only annual.peaks are shown. Published as Lick Fork tributary prior to 1969.
07060670 Hughes Creek near Mountain View, Arkansas

. Discharge . Discharge
Water year Date Gag(:e}:)lgm (cubic frfol Water year Date Gag(;e}:)lghl (cubic frogot
per second) per second)
1961 05-05-61 4.15 650 1972 07-03-72 9.51 1,720
1962 05-01-62 3.80 500 1973 04-22-73 8.61 1,380
1963 05-26-63 2.68 165 1974 11-24-73 7.89 1,110
1964 03-09-64 443 780 1975 03-29-75 8.97 1,530
1965 09-22-65 6.64 2,700 1976 05-28-76 5.86 540
1966 01-01-66 437 750 1977 03-28-77 735 930
1967 08-02-67 3.67 450 1978 11-02-77 5.81 525
1968 12-21-67 7.59 1,010 1979 04-02-79 7.50 975
1969 12-27-68 7.81 1,080 1980 05-23-80 5.89 545
1970 09-18-70 8.37 1,270 1981 04-23-81 5.66 490
1971 10-26-70 7.86 1,100
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07060710 North Sylamore Creek near Fifty Six, Arkansas

Location.~-35 59°43', long 92°12°45”, in SW 1/4 NW 1/4 sec.25, T.16 N, R.12 W., Stone County, in right bank 30 ft upstream from bridge on
Ozark National Forest Service road, 200 ft downstream from Gunner Creek, 2.7 mi north of Fifty Six, and 7.0 mi upstream from South Sylamore
Creek.

Drainage area.--58.1 mi’.
Gage.--Water-stage recorder and crest-stage gage. Datum of gage is 434.99 ft above sea level.
Stage-discharge relation.--Defined by current-meter measurements below 3,700 ft%/s and extended by logarithmic plotting.
Remarks.--Only annual peaks are shown.
07060710 North Syiamore Creek near Fifty Six, Arkansas

. scharge .
Water year Date Gag(?e:f)l ght (12111b1!¢:afr§ot Water year Date Gag((;cl;:)l ght gﬁ;:a;f:t
per second) per second)
1966 04-23-66 16.35 14,900 1980 12-23-79 7.60 2,360
1967 05-14-67 4.58 626 1981 03-29-81 3.86 564
1968 03-20-68 10.74 5,590 1982 01-31-82 9.71 4,380
1969 01-29-69 12.61 8,240 1983 12-03-82 20.60 25,200
1970 04-25-70 10.06 4,770 1984 05-07-84 10.13 5,290
1971 01-13-71 5.76 1,030 1985 03-30-85 13.65 9,800
1972 12-10-71 9.88 4,570 1987 02-28-87 5.36 982
1973 04-22-73 17.61 17,800 1988 04-02-88 8.47 3,140
1975 02-22-75 11.31 6,300 1989 05-08-89 13.32 9,280
1976 06-01-76 3.69 460 1990 05-03-90 12.64 9,050
1977 03-27-77 13.17 8,990 1991 04-29-91 11.77 6,890
1978 11-01-77 - 900 1992 12-02-91 6.02 1,310
1979 03-03-79 10.48 5,240

07060830 Woif Bayou near Drasco, Arkansas
Location.—-Lat 35°39°33", long 91°55°18", in NW 1/4 SE 1/4 sec.23, T.12 N,, R.9 W., on right bank 20 ft upstream from culvert on State Highway
25, 2.4 mi northeast of Drasco.
Drainage area.--0.27 mi?, approximately.
Gage.--Crest-stage gage.
Stage-discharge relation.--Defined by current-meter measurements below 25 £t3/s and by culvert measurements at 47 fts/s, 103 ft3/s, and 190 ft’/s.
Remarks.--Only annual peaks are shown.

07060830 Wolf Bayou near Drasco, Arkansas

. Discharge . Discharge

Water year Date Gag(:el:)lght (cubicaffot Water year Date Gag(;el:)lght (cubic ffol

per second) per second)
1963 05-26-63 4.00 6 1974 11-24-73 6.20 92
1964 09-27-64 5.15 47 1975 03-29-75 6.21 94
1965 03-29-65 6.45 103 1976 02-17-76 4.61 25
1966 04-23-66 592 80 1977 03-28-77 7.03 132
1967 09-08-67 422 18 1978 05-07-78 475 29
1968 05-13-68 6.97 131 1979 04-02-79 5.94 80
1969 01-29-69 5.26 52 1980 12-24-79 4.77 30
1970 04-19-70 5.30 52 1981 06-06-81 4.10 12
1971 10-26-70 4.24 19 1982 01-31-82 6.51 108
1972 07-03-72 5.51 62 1983 12-03-82 9.49 283

1973 03-10-73 8.05 190
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07061100 Gibbs Creek at Sulphur Rock, Arkansas
Location.--Lat 35°45°32", long 91°30'52", in SE 1/4 SW 1/4 sec.15, T.13 N.,R.5 W., on right bank 38 ft upstream from culvert on State Highway
69, 0.4 mi upstream from small tributary, 0.8 mi downstream from Cooper Cane Creek, and 0.9 mi west of Sulphur Rock.
Drainage area.--3.90 mi%.
Gage.--Crest-stage gage. Supplementary dual-digital recorders from November 1968 to November 1974.
Stage-discharge relation.--Defined by current-meter measurements below 352 ft%/s and by culvert measurements at 990 ft%/s and 2,660
ft%fs.
Remarks.--Only annual peaks are shown.
07061100 Gibbs Creek at Sulphur Rock, Arkansas

. Discharge . ischarge

Water year Date Gag(‘;::;ght (cubic frc%ot Water year Date Gag(;e:f)lgm (Ilelsblc frfot

per second) per second)
1962 02-26-62 8.38 820 1973 03-10-73 8.10 1,770
1963 05-26-63 6.70 480 1975 03-29-75 11.37 1,750
1964 03-09-64 77 700 1976 02-17-76 11.29 1,740
1965 04-04-65 13.62 2,660 1977 03-28-77 11.61 1,850
1966 01-01-66 9.01 990 1978 08-30-78 7.04 480
1967 05-14-67 6.22 330 1979 04-02-79 11.15 1,680
1968 05-13-68 10.97 1,620 1980 12-24-79 6.59 380
1969 01-29-69 8.26 780 1981 05-27-81 5.78 215
1970 04-24-70 7.90 700 1982 05-22-82 6.44 350
1971 08-11-71 6.84 490 1983 12-03-82 11.41 1,780
1972 12-10-71 6.38 340 1984 10-22-83 9.21 1,050

07063000 Black River at Poplar Bluff, Missouri

Location.--Lat 36°45°35", long 90°23'15”, in SW 1/4 NW 1/4 sec.2, T.24 N., R.6 E., 1,500 ft upstream from bridge on U.S. Highway 60 in Poplar
Bluff, 4 3/4 miles downstream from Indian Creek, and at mile 211.2.

Drainage area.--1,245 miZ.

Gage.--Nonrecording prior to June 8, 1955; recording thereafter. Prior to July 17, 1935, at site 300 ft downstream at datum 1.89 ft higher. July 17,
1935, to September 30, 1940, at present site at datum 2.00 ft higher. Datum of present gage is 317.38 ft above sea level. Gage heights given herein
converted to present site and datum.

Stage-discharge relation.--Defined by current-meter measurements below 44,000 ft>fs; shifts in relation occur. Stage-discharge relation affected by
right-bank levee constructed 1906-10 and left-bank levee constructed 1918-22.

Bankfull stage.--16 ft.
Remarks.--Flow regulated since June 3, 1948, by Clearwater Reservoir (capacity 413,700 acre-ft). Peaks prior to October 1, 1936, and October 1,
1937, to September 30, 1939, computed from plotted U.S. Weather Bureau gage readings. Only annual peaks are shown.

07063000 Black River at Poplar Bluff, Missouri

. Discharge . ischarge

Water year Date Gag(;:e]:)lghl (cubic frfot Water year Date Gag(:c}:)]g ht (IZubic ffot
per second) per second)

1904 03-00-04 - 100,000e 1934 03-27-34 10.00 2,880
1923 02-03-23 19.30 23,900 1935 03-12-35 21.10 40,200
1924 05-31-24 14.80 5,000 1936 04-06-36 12.60 3,796
1925 06-14-25 15.90 6,420 1937 01-16-37 19.66 27,300
1926 11-10-25 17.50 11,700 1938 02-20-38 19.42 24,800
1927 04-16-27 2030 32,500 1939 04-19-39 19.40 24,800
1928 12-15-27 20.10 30,700 1940 04-21-40 17.80 10,300
1929 05-15-29 20.20 31,600 1941 04-19-41 13.60 4,880
1930 01-16-30 19.30 23,900 1942 11-03-41 17.38 8,520
1931 03-09-31 14.60 4,820 1943 05-12-43 20.77 52,600
1932 01-24-32 14.60 4,820 1944 04-25-44 17.40 8,520
1933 05-16-33 20.60 35,300 1945 06-10-45 20.80 50,800
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07063000 Black River at Poplar Bluff, Missouri--Continued

. Discharge . Discharge

Water year Date Gage height (cubic foot Water year Date Gage height (cubic foot

(feet) (feet)

per second) per second)
1946 05-26-46 20.02 32,600 1989 02-14-89 16.45 7,300
1947 04-27-47 18.81 14,800 1990 02-15-90 16.36 7220
1987 03-01-87 8.58 309 1991 04-15-91 18.31 10,400
1988 12-26-87 17.17 8,060 1992 11-20-91 16.22 7,410

07064000 Black River near Corning, Arkansas

Location.--Lat 36°24°07”, long 90°32'29", in SW 1/4 NE 1/4 sec.4, T20N., R.5 E., on left bank at downstream side of bridge on U.S. Highway
62, 2 1/4 miles east of Coming, 11.0 mi downstream from Cane Creek, and at mile 152.2.

Drainage area.--1,749 mi2.

Gage.--Nonrecording prior to November 5, 1953; recording thereafter. Datum of gage is 272.90 ft above sea level (Corps of Engineers bench-
mark).

Stage-discharge relation.--Defined by current-meter measurements below 32,000 fi3/s. Affected by variable slope

Bankfull stage.--10 ft.

Remarks.--Flow partly regulated since June 3, 1948, by Clearwater Reservoir 105 mi upstream. Peak stages prior to 1939 furnished by Corps of
Engineers. Only annual peaks are shown.

07064000 Black River near Corning, Arkansas

. Discharge . Discharge

Water year Date Gag(cfael;f)nght (cubic frfot Water year Date Gag(:e};f)l ght (cubic frfot

per second) per second)
1915 1915 13.30 18,900 1933 05-19-33 13.80 22,600
1916 1916 13.90 23,400 1934 03-30-34 11.10 5,160
1919 12-22-18 11.80 8,330 1935 03-15-35 14.20 25,600
1920 12-06-19 11.70 7,150 1936 04-09-36 11.10 5,160
1921 05-01-21 12.40 12,300 1937 01-19-37 14.10 24,900
1922 04-05-22 12.50 13,000 1938 02-23-38 13.60 21,200
1923 05-21-23 12.50 13,000 1939 04-22-39 13.15 18,000
1924 06-04-24 10.80 4,430 1940 04-22-40 11.62 6,900
1925 06-17-25 9.60 3,100 1941 01-07-41 9.00 2,800
1926 11-10-25 11.50 6,710 1942 04-12-42 12.09 9,900
1927 04-18-27 14.40 27,200 1943 05-15-43 15.20 30,800
1928 06-18-28 13.10 17,400 1944 04-14-44 11.88 8,620
1929 05-19-29 12.70 14,400 1945 06-13-45 16.92 48,600
1930 01-20-30 13.00 16,600 1946 05-30-46 13.08 17,400
1931 03-10-31 11.20 5,480 1947 05-01-47 12.03a 10,500
1932 01-20-32 11.80 8,330 1948 01-08-48 12.19 11,200
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07068000 Current River at Doniphan, Missouri
Location.--Lat 36° 37°25", long 90°50°55”, in NW 1/4 NW 1/4 sec. 27, 23 N., R.2 E., 1/2 mi upstream from U.S. Highway 160, 1 mi west of
Doniphan, 2 1/2 mi upstream from Briar Creek, and at mile 51.3.
Drainage area.--2,038 mi%.
Gage.--Nonrecording prior to July 2, 1939, recording thereafter. Prior to May 22, 1928, at site 2,700 ft downstream at datum 0.06 ft higher; May
22, 1928, 1o September 30, 1929, at site 2,800 ft downstream at datum 0.07 ft lower; October 1, 1929, to September 30, 1932, at site 2,800 ft down-
stream at datum 1.07 ft lower; October 1, 1932, to July 2, 1936, at site 2,800 ft downstream at datum 3.07 ft lower. Datum of present gage is 322.21
ft above sea level.

Stage-discharge relation.--Defined by current-meter measurements.
Bankfull stage.--12 ft.
Remarks.--Peaks for 1919-21 computed from plotted Corps of Engineers gage readings.

07068000 Current River at Doniphan, Missouri

. Discharge . Discharge
Water year Date Gag(:el:)lghl (cubic frfot Water year Date Gag(;el:)xghl (cubic frfot
per second) per second)

1904 03-00-04 24.90 130,000 1955 03-22-55 13.88 30,900
1915 08-00-15 - 105,000 1956 05-16-56 17.17 49,000
1919 06-05-19 - 19,400 1957 04-05-57 17.98 54,600
1920 03-27-20 -- 19,700 1958 03-25-58 15.72 39,600
1921 04-27-21 -- 35,400 1959 11-17-58 13.38 28,700
1922 04-01-22 -- 22,000 1960 12-29-59 11.63 21,900
1923 02-03-23 -- 29,600 1961 05-09-61 17.00 47,600
1924 05-31-24 - 8,300 1962 03-22-62 10.50 18,600
1925 06-13-25 - 6,540 1963 05-28-63 12.64 25,500
1926 10-18-25 - 10,300 1964 03-10-64 13.71 30,100
1927 04-15-27 - 48,800 1965 04-08-65 6.93 10,700
1928 06-14-28 -- 43,000 1966 02-11-66 19.27 65,300
1929 05-14-29 - 27,800 1967 01-28-67 4.06 6,250
1930 01-15-30 - 25,500 1968 12-23-67 12.35 26,000
1931 03-09-31 - 9,500 1969 01-31-69 18.73 60,300
1932 01-24-32 - 8,300 1970 04-21-70 9.22 16,700
1933 05-15-33 - 49,000 1971 10-15-70 8.29 15,000
1934 09-16-34 - 6,210 1972 04-23-72 13.33 25,200
1935 03-12-35 22.00 94,400 1973 04-24-73 13.77 26,600
1936 11-11-35 7.45 7,400 1974 11-27-73 16.51 38,600
1937 01-14-37 16.28 48,400 1975 01-12-75 15.23 32,600
1938 02-19-38 15.72 43,100 1976 07-05-76 9.81 16,000
1939 04-18-39 16.41 49,300 1977 03-30-77 15.69 34,700
1940 04-20-40 9.02 12,500 1978 03-26-78 12.55 22,900
1941 01-03-41 5.00 5,110 1979 04-13-79 17.00 41,500
1942 11-0241 9.89 15,400 1980 04-01-80 4.45 5,620
1943 12-29-42 19.13 63,600 1981 05-16-81 8.38 12,800
1944 04-24-44 11.70 20,300 1982 01-31-82 14.46 31,600
1945 04-16-45 19.05 62,800 1983 12-03-82 25.49 122,000
1946 08-16-46 17.46 50,600 1984 03-21-84 11.24 26,300
1947 04-27-47 13.20 26,800 1985 02-25-85 2L.10 78,900
1948 01-02-48 11.50 20,600 1986 11-20-85 24.88 85,900
1949 01-26-49 18.30 57,000 1987 03-19-87 5.01 8,270
1950 05-11-50 18.20 56,200 1988 12-27-87 11.24 26,500
1951 07-11-51 12.26 24,400 1989 02-15-89 11.58 27,900
1952 03-12-52 11.73 22,200 1990 05-05-90 12.22 30,500
1953 03-05-53 6.23 8,530 1991 04-1591 12.76 32,700
1954 05-03-54 6.68 9,530 1992 04-21-92 15.03 42,900
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07068870 Fourche River Tributary at Middlebrook, Arkansas
Location.--Lat 36°27°46", long 90°55°26", in NW 1/4 SW 1/4 sec.13, T.21 N, R.1 E., on left bank 20 fi upstream from culvert on State Highway
115, 0.3 mi north of Middlebrook, and 1.1 mi upstream from mouth.
Drainage area.—0.19 mi®.
Gage.--Crest-stage gage.
Stage-discharge relation.--Defined by current-meter measurement at 8 fi3/s and by culvert measurements at 88 ft%s, 220 fi%/s, and 330 fi’s.
Remarks.--Only annual peaks are shown.

07068870 Fourche River Tributary at Middlebrook, Arkansas

. Discharge . Discharge
Water year Date Gag(:e:::)lgh( (cubic frfol Water year Date Gag(:el:)lghl (cubic ffot
per second) per second)
1961 05-07-61 7.70 220 1972 09-24-72 6.40 100
1962 06-24-62 6.65 125 1973 04-22-73 8.69 330
1963 03-04-63 6.08 83 1974 04-22-74 8.30 287
1964 03-09-64 6.90 146 1975 03-28-75 6.83 140
1965 07-10-65 6.58 120 1976 05-28-76 8.36 293
1966 06-13-66 6.99 154 1977 03-28-77 6.82 139
1967 05-14-67 7.03 158 1978 08-30-78 6.19 86
1968 05-11-68 6.99 154 1979 12-03-78 6.90 146
1969 01-29-69 6.80 137 1980 03-17-80 5.33 18
1970 09-18-70 7.19 172 1981 08-16-81 6.11 79
1971 02-12-71 6.19 86

07068890 Fourche River above Pocahontas, Arkansas

Location.—-Lat 36°20°21", long 90°56°33”, in NE 1/4 NW 1/4 sec.35, T.20 N., R.1 E., Randolph County, on right bank at upstream side of bridge
on State Highway 115, 5.6 mi north of Pocahontas.

Drainage area.—-229 mi2.

Gage.--Recording 1965 to 1970; non-recording thereafter.

Stage-discharge relation.-Defined by current-meter measurements below 13,000 fi%/s and extended by logarithmic plotting.
Remarks.--Discontinued in 1979.

07068890 Fourche River above Pocahontas, Arkansas

. Discharge . Discharge
Water year Date Gag(:c}:)xghl (Clllbic f'fol Water year Date Gag(;el:)lghl (cubic ffot
per second) per second)
1965 02-10-65 19.11 4,920 1973 04-23-73 23.70 27,600
1966 01-01-66 2436 33,200 1974 05-15-74 22,72 20,800
1967 05-13-67 22.60 18,900 1975 03-28-75 23.95 29,600
1968 05-16-68 21.50 13,800 1976 06-24-76 2235 18,600
1969 01-30-69 24.68 35,400 1977 03-28-77 25.40 42,600
1970 04-24-70 20.49 9,340 1978 04-11-78 19.48 5,940
1971 02-22-71 18.62 3,970 1979 02-23-79 21.59 14,200
1972 04-22-72 19.55 6,150

1-23




07069250 Brush Creek near Mammoth Spring, Arkansas
Location.--Lat 36°25°36", long 91°29°27", in SE 1/4 SE 1/4 sec.34, T.21 N., R.5 W, on left bank 32 ft upstream from culvert on U.S. Highway 63,
1.3 mi upstream from mouth, and 5.5 mi southeast of Mammoth Spring.
Drainage area.--0.48 mi.
Gage.--Crest-stage gage.
Stage-discharge relation.--Defined by culvert measurements at 191 ft%/s, 597 ft%/s, 849 fi%/s, and 960 ft’ss,
Remarks.--Only annual peaks are shown.

07069250 Brush Creek near Mammoth Spring, Arkansas

. Discharge . Discharge
Water year Date Gag(;.e:c:)l ght (cubic frfot Water year Date Gag(:e::z; ght (cubic ftfot
per second) per second)
1961 05-07-61 1230 597 1977 03-28-77 11.68 520
1962 02-25-62 8.55 191 1978 05-07-78 722 98
1963 03-04-63 9.60 286 1979 04-02-79 13.00 682
1964 03-09-64 891 221 1980 12-24-79 9.03 230
1965 04-03-65 1232 600 1981 05-10-81 8.50 187
1966 04-23-66 12.42 610 1982 01-30-82 8.75 207
1967 05-13-67 10.85 420 1983 12-03-82 12.22 586
1968 09-16-68 10.28 356 1984 1984 - 1
1969 01-29-69 8.67 200 1985 11-27-84 9.66 280
1970 04-19-70 9.43 270 1986 1986 8.81 2,074B
1971 08-22-71 8.14 160 1987 1987 8.81 2,074B
1972 04-21-72 8.40 180 1988 1988 8.81 2,074B
1973 04-22-73 15.05 960 1989 1989 8.81 2,074B
1974 05-22-74 14.25 849 1990 1990 8.94 2,234B
1975 03-28-75 7.57 120 1991 1991 8.94 2,234B
1976 12-06-75 7.78 133 1992 1992 8.94 2,234B

07069290 Miiier Creek near Salem, Arkansas

Location.--Lat 36°20°13", long 91°46'32",in SE 1/4 NW 1/4 sec.6, T.19 N., R.7 W., on left bank 34 ft upstream from culvert on U.S. Highway 62,
0.7 mi upstream from mouth, and 3.6 mi southeast of Salem.

Drainage area.--2.28 mi2.

Gage.--Crest-stage gage. Supplementary dual-digital recorders from June 1969 to November 1974,

Stage-discharge relation.--Defined by current-meter measurement at 21 ft%/s and by culvert measurements at 1,380 ft%/s and 2,160 fi’/s.

Remarks.--Only annual peaks are shown.
07069290 Miiier Creek near Salem, Arkansas

. Discharge . Discharge
Water year Date Gag(:c::)l ght (cubic frfot Water year Date Gag(:el;::)lght (cubic ffot
per second) per second)
1961 05-07-61 10.70 2,160 1972 12-10-71 4.54 210
1962 1962 - 7,002 1973 04-22-73 6.61 810
1963 05-26-63 8.20 1,380 1974 05-14-74 6.57 800
1964 03-09-64 532 450 1975 03-29-75 495 312
1965 09-22-65 7.00 947 1976 06-23-76 6.39 740
1966 01-01-66 6.32 725 1977 03-28-77 7.44 1,100
1967 06-29-67 4.49 220 1978 11-03-77 472 258
1968 12-14-67 5.16 400 1979 03-20-79 7.08 970
1969 01-29-69 733 1,060 1980 12-24-79 472 258
1970 12-29-69 4.73 260 1981 05-10-81 330 22
1971 01-13-71 4.88 295
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07069500 Spring River at Imboden, Arkansas
Location.--Lat 36°12°19”, long 91°10°19”, in SE 1/4 NE 1/4 sec.15, T.18 N., R.2 W,, at bridge on U.S. Highway 62 at Imboden, 3.9 mi down-
stream from Janes Creek, 8.2 mi upstream from Eleven Point River, and at mile 12.1.
Drainage area.--1,183 mi2.
Gage.--Nonrecording prior to February 9, 1939; recording thereafter. Datum of gage is 254.07 ft above sea level.
Stage-discharge relation.--Defined by current-meter measurements below 75,000 ft3/s and indirect measurement at 244,000 fi3s.
Bankfull stage.--16 fi.
Remarks.--Records for February 21, 1936, to July 17, 1937, fumished by Corps of Engineers and reviewed by Geological Survey.

07069500 Spring Rlver at Imboden, Arkansas

. Discharge . ischarge
Water year Date Gag(;:;:)l ght (cubi}c1 ffot Water year Date Gag(t;;:;ght (]zllxbic ffot
per second) per second)
1915 08-00-15 32.10 125,000 1965 09-22-65 19.51 17,500
1937 01-15-37 22.30 31,800 1966 01-02-66 26.15 58,100
1938 02-18-38 23.97 42,200 1967 05-13-67 17.92 13,800
1939 03-05-39 22.40 32,400 1968 05-16-68 21.80 26,700
1940 04-12-40 17.86 13,100 1969 01-30-69 26.68 62,100
1941 01-24-41 9.87 4,680 1970 04-24-70 19.40 18,700
1942 04-08-42 23.10 36,600 1971 01-14-71 18.10 14,200
1943 05-11-43 26.10 57,300 1972 12-10-71 25.17 26,300
1944 04-11-44 19.13 16,100 1974 11-25-73 23.48 41,200
1945 03-31-45 24.87 48,300 1975 03-29-75 23.76 40,700
1946 02-14-46 22.16 31,600 1976 12-06-75 18.77 16,300
1947 12-10-46 14.54 8,290 1977 03-28-77 28.78 82,700
1948 01-01-48 19.10 16,100 1978 08-30-78 13.48 8,270
1949 01-24-49 28.42 78,500 1979 04-12-79 21.73 29,200
1950 01-04-50 25.08 49,800 1980 12-24-79 12.97 7,770
1951 02-20-51 21.27 26,200 1981 02-10-81 5.70 1,840
1952 11-24-51 22.43 32,400 1982 01-31-82 24.36 44,600
1953 03-18-53 18.16 13,400 1983 12-03-82 38.12 244,000
1954 05-03-54 17.82 12,500 1984 05-07-84 18.95 16,900
1955 03-21-55 18.49 14,200 1985 11-27-84 24.94 51,000
1956 02-18-56 16.50 10,600 1986 11-27-85 18.27 14,700
1957 04-04-57 25.74 54,200 1987 02-28-87 16.06 11,100
1958 05-05-58 22.10 30,600 1988 12-26-87 19.97 20,900
1959 11-17-58 26.50 60,500 1989 02-14-89 22.42 32,900
1960 05-07-60 16.07 10,200 1990 05-04-90 19.02 17,400
1961 05-07-61 27.75 72,500 1991 04-14-91 23.68 40,200
1962 02-26-62 19.34 16,800 1992 04-20-92 22.06 30,900
1963 05-27-63 20.25 20,500 1993 01-05-93 21.43 29,200
1964 03-09-64 26.16 58,100
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07071500 Eleven Point River near Bardley, Missouri
Location.--Lat 36°38°55”, long 91°12°03”, in NE 1/4 SE 1/4 sec.17, T.23 N.,R.2 W., at bridge on U.S. Highway 160, 7 mi southwest of Bardley
and 7 1/2 mi upstream from Fredericks Fork.
Drainage area.~793 mi?.
Gage.--Nonrecording prior to October 20, 1939; recording thereafter. Datum of gage is 410.84 ft above sea level.
Stage-discharge relation.--Defined by current-meter measurements below 25,000 fi3fs.
Bankfull stage.--12 ft.
Remarks.--Only annual peaks are shown.
07071500 Eleven Point River near Bardley, Missouri

. Discharge . is e

Water year Date Gag(;el:)l ght (cubi?lfrfot Water year Date Gag(;etf)l ght (Zt;:?fot

per second) per second)
1915 08-20-15 10.60 10,800 1957 04-04-57 8.40 6,360
1922 03-31-22 11.23 12,000 1958 05-05-58 15.04 19,900
1923 03-16-23 7.37 5,420 1959 11-17-58 14.33 18,100
1924 08-10-24 15.76 28,600 1960 12-28-59 10.60 10,800
1925 06-13-25 10.35 10,400 1961 05-07-61 11.23 12,000
1926 11-08-25 16.10 30,100 1962 02-26-62 737 5,420
1927 04-14-27 741 5420 1963 06-17-63 15.76 28,600
1928 06-13-28 12.80 16,200 1964 03-09-64 10.35 10,400
1929 01-25-29 8.30 6,720 1965 04-16-65 16.10 30,100
1930 01-13-30 7.94 6,120 1966 02-10-66 7.41 5,420
1931 08-06-31 12.81 16,200 1967 05-19-67 12.80 16,200
1932 01-23-32 3.85 17,500 1968 04-20-68 8.30 6,720
1933 04-16-33 15.56 27,700 1969 01-30-69 7.94 6,120
1934 09-15-34 3.44 1,390 1970 04-24-70 12.81 16,200
1935 03-12-35 10.46 10,400 1971 01-14-71 3.85 17,500
1936 12-08-35 13.88 20,200 1972 12-11-71 15.56 27,700
1937 01-14-37 8.45 6,870 1973 04-23-73 3.44 1,390
1938 02-19-38 4.68 2,470 1974 04-23-74 10.46 10,400
1939 04-17-39 13.19 17,500 1975 09-12-75 13.88 20,200
1940 04-12-40 12.69 16,300 1976 06-24-76 8.45 6,870
1941 04-04-41 11.76 13,100 1977 03-28-77 4.68 2,470
1942 05-31-42 8.25 6,640 1978 03-25-78 13.19 17,500
1943 05-11-43 8.72 7,370 1979 04-12-79 12.69 16,300
1944 04-23-44 12.97 16,500 1980 12-24-79 11.76 13,100
1945 03-31-45 7.89 6,100 1981 05-14-81 8.25 6,640
1946 02-14-46 11.09 11,700 1982 01-31-82 8.72 7,370
1947 12-12-46 4.52 1,940 1983 12-03-82 12,97 16,500
1948 06-19-48 3.39 1,290 1984 11-24-83 7.89 6,100
1949 01-24-49 11.32 12,200 1985 12-22-84 11.09 11,700
1950 01-04-50 21.64 49,800 1986 11-20-85 4.52 1,940
1951 02-21-51 9.56 7.820 1987 03-19-87 3.39 1,290
1952 11-24-51 16.45 25,500 1988 03-03-88 11.32 12,200
1953 04-18-53 12.10 12,700 1989 02-14-89 21.64 49,800
1954 05-02-54 3.844 1,440 1990 05-04-90 9.56 7,820
1955 03-21-55 9.95 8,760 1991 04-14-91 16.45 25,500
1956 05-16-56 9.02 7,280 1992 04-20-92 12.10 12,700
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07072000 Eleven Point River near Ravenden Springs, Arkansas

Location.--Lat 36°20°48”, long 91°06°48”, in SE 1/4 SE 1/4 sec.30, T.20 N., R.1 W, on left bank at downstream side of bridge on State Highway
90, 0.9 mi downstream from Hincha Creek, 6.6 mi northeast of Ravenden Springs, and at mile 21.2.

Drainage area.-1,134 mi?.
Gage.--Nonrecording prior to December 11, 1938; recording thereafter. Prior to November 21, 1938, at datum 0.04 ft higher. Datum of present
gage is 291.98 ft above sea level.

Stage-discharge relation.--Defined by current-meter measurements below 35,000 £i3/s and indirect measurement at 162,000 ft3/s.

Bankfull stage.--14 ft.
Remarks.--Records for periods 1929-33 and 1935-38 collected and computed by Corps of Engineers and reviewed by Geological Survey. Pub-
lished as “near Eleven Point” prior to October 1949.

07072000 Eleven Point River near Ravenden Springs, Arkansas

. Discharge . Discharge
Water year Date Gag(;e}:)lght (cubic frfot Water year Date Gag(t;e};::)lght (cubigafrfol
per second) per second)
1930 01-14-30 13.01 9,460 1963 03-05-63 12.01 7,540
1931 03-07-31 10.00 5,680 1964 03-10-64 20.05 31,000
1932 01-17-32 11.65 7,160 1965 06-13-65 8.34 4,120
1933 05-15-33 14.92 12,800 1966 04-24-66 17.27 20,200
1936 04-06-36 11.60 7,160 1967 05-13-67 13.91 10,600
1937 01-15-37 15.90 15,500 1968 05-16-68 15.98 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>