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Conversion Factors

Multiply By To obtain
Length
inch (in.) 2.54 centimeter (cm)
inch (in.) 25.4 millimeter (mm)
foot (ft) 0.3048 meter (m)
mile (mi) 1.609 kilometer (km)
Area
section (640 acres or 1 square mile) 259.0 square hectometer (hm?)
square mile (mi?) 259.0 hectare (ha)
square mile (mi?) 2.590 square kilometer (km?
Volume
million gallons (Mgal) 3,785 cubic meter (m?)
cubic foot (ft}) 0.02832 cubic meter (m?)
Flow rate
cubic foot per second (ft¥/s) 0.02832 cubic meter per second (m¥/s)

Vertical coordinate information is referenced to the North American Vertical Datum of 1988 (NAVD 88).

Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83).

Altitude, as used in this report, refers to distance above the vertical datum.



Low-Flow Characteristics and Regionalization of Low-
Flow Characteristics for Selected Streams in Arkansas

By Jaysson E. Funkhouser, Ken Eng, and Matthew W. Moix

Abstract

Water use in Arkansas has increased dramatically in
recent years. Since 1990, the use of water for all purposes
except power generation has increased 53 percent (4,004
cubic feet per second in 1990 to 6,113 cubic feet per second in
2005). The biggest users are agriculture (90 percent), munici-
pal water supply (4 percent) and industrial supply (2 percent).
As the population of the State continues to grow, so does the
demand for the State’s water resources.

The low-flow characteristics of a stream ultimately affect
its utilization by humans. Specific information on the low-
flow characteristics of streams is essential to State water-
management agencies such as the Arkansas Department of
Environmental Quality, the Arkansas Natural Resources Com-
mission, and the Arkansas Game and Fish Commission when
dealing with problems related to irrigation, municipal and
industrial water supplies, fish and wildlife conservation, and
dilution of waste. Low-flow frequency data are of particular
value to management agencies responsible for the develop-
ment and management of the State’s water resources.

This report contains the low-flow characteristics for 70
active continuous-streamflow record gaging stations, 59 inac-
tive continuous-streamflow record stations, and 101 partial-
record gaging stations. These characteristics are the annual
7-day, 10-year low flow and the annual 7-day, 2-year low flow,
and the seasonal, bimonthly, and monthly 7-day, 10-year low
flow for the 129 active and inactive continuous-streamflow
record and 101 partial-record gaging stations.

Low-flow characteristics were computed on the basis
of streamflow data for the period of record through September
2005 for the continuous-streamflow record and partial-record
streamflow gaging stations. The low-flow characteristics of
these continuous- and partial-record streamflow gaging sta-
tions were utilized in a regional regression analysis to produce
equations for estimating the annual, seasonal, bimonthly, and
monthly (November through April) 7-day, 10-year low flows
and the annual 7-day, 2-year low flow for ungaged streams in
the western two-thirds of Arkansas.

Introduction

Water use in Arkansas has increased dramatically in
recent years. Since 1990, the use of water for all purposes
except power generation has increased 53 percent (4,004 cubic
feet per second (ft*/s) in 1990 to 6,113 ft*/s in 2005). The big-
gest users are agriculture (90 percent), municipal water supply
(4 percent) and industrial supply (2 percent) (Terrance W. Hol-
land, U.S. Geological Survey, written commun., 2007). As the
population of Arkansas continues to grow, so does the demand
for the State’s water resources.

The low-flow characteristics of a stream ultimately affect
its utilization by humans. Few streams in Arkansas are com-
pletely unaffected by regulation or diversion (Ludwig, 1992).
There are approximately 2,600 lakes and reservoirs in Arkan-
sas with surface areas of 5 acres or more (Ludwig, 1992). The
majority of every major drainage basin in the State contains
one or more of these lakes (Arkansas Soil and Water Conser-
vation Commission, 1981). The effects of regulation are slight
downstream from small retention reservoirs that are used for
sediment control, livestock wastewater-treatment facilities, and
small municipal-water supplies. However, in basins where
major control structures have been built or large numbers of
diversions for irrigation occur, streamflow no longer reflects
short-term variations in natural flow.

In some instances, municipal water supplies are with-
drawn upstream from a gaging station and treated wastewa-
ter is discharged into another drainage basin. For example,
Beaver Water District withdraws 80 Mgal/d (52 ft¥/s) from
the White River Basin (Beaver Lake). Treated wastewater
from municipalities served by the Beaver Water District is
discharged into the White River and Arkansas River Basins
(Galloway and others, 2005; Galloway and Green, 2000).

Specific information on the low-flow characteristics
of streams is essential to State water-management agencies
such as the Arkansas Department of Environmental Quality
(ADEQ), Arkansas Natural Resources Commission (ANRC),
and Arkansas Game and Fish Commission (AGFC) when
dealing with problems related to irrigation, municipal and
industrial water supplies, fish and wildlife conservation, and
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dilution of waste. Low-flow frequency data are of particular
value to management agencies responsible for the develop-
ment and management of the State’s water resources.

The ADEQ issues and periodically renews National
Pollutant Discharge Elimination System (NPDES) permits
to municipalities, industries, and other entities with facilities
desiring to discharge a treated wastewater into a surface water
of the State. For the purpose of protecting public health and
aquatic environments, NPDES permits issued by the ADEQ
impose limits on the quantity of pollutants in wastewater
discharge to surface waters ensuring compliance with Federal
regulations and Arkansas water-quality standards (Arkansas
Department of Environmental Quality, written commun.,
2004).

Historically, limits imposed by NPDES permits issued by
the ADEQ for wastewater discharge into streams have been
based upon the annual 7-day, 10-year low flow (Q, ) at the
location of the wastewater discharge. In 2005, the ADEQ
acquired approval from the U.S. Environmental Protection
Agency (USEPA) to issue NPDES permits with limits for
ammonia toxicity based upon a monthly Q. during the
months of November through April. This approval allows
regulatory agencies, such as the ADEQ), to better manage the
available water resources by allowing an increase of wastewa-
ter discharge into streams during periods of higher flows that
do not occur in the period of July through October in Arkan-
sas. Consequently, low flow characteristics for the November
through April period are also of interest.

The Q, ,, is widely used in addressing water-quality
regulatory issues and represents the averaged consecutive
7-day minimum discharge that is not exceeded 9 out of every
10 years. The Q,, also is used in addressing water-quality
regulatory issues and represents the averaged consecutive
7-day minimum discharge that is not exceeded 1 out of every
2 years. In Arkansas, the minimum 7-day average flow (Q.)
generally occurs between July and October during the dry sea-
son (late summer and early fall). At any given stream location
during the remainder of the year, the minimum Q, is usually
higher.

Low-flow analyses typically are based upon an annual
series with values that are considered random and indepen-
dent. When the streamflow record is partitioned into shorter
time-period segments of seasons or months, the risk of the
minimum Q, falling across them increases (that is, the aver-
aged consecutive 7-day minimum discharge for a given year
may occur between the last few days of October and the first
few days of November). However, the introduction of sea-
sonal and monthly low-flow frequency analyses enables water
planners to better estimate streamflow behavior for a given
month or season.

To provide the low-flow frequency data needed by
the various water-management agencies, the U.S. Geological
Survey (USGS) currently (2007) collects streamflow data at
more than 130 gaging stations throughout the State. Periodi-
cally, these data are analyzed by the USGS to update the low-
flow characteristics of streams analyzed in previous low-flow

studies in the State. Data used in the streamflow analyses
presented in this report were collected by the USGS in coop-
eration with many State and Federal agencies, principally the
ADEQ, ANRC, and the U.S. Army Corps of Engineers. The
analysis of the data and preparation of this report were done in
cooperation with the ADEQ.

Purpose and Scope

The purpose of this report is to present the low-flow
characteristics for:

* 70 active continuous-streamflow record gaging
stations,

¢ 59 inactive continuous-streamflow record stations,

¢ 101 partial-record stations,

and to present regional regression equations for predicting
selected low-flow characteristics for streams in ungaged basins
in the western two-thirds of Arkansas. These characteristics
and regressions equations were calculated using streamflow
records collected through September 2005. The report updates
previously published low-flow characteristics for streams in
Arkansas and presents low-flow characteristics for streamflow
gaging stations established after 1990. In addition, the report
also includes estimates of the annual Q, | and Q7’2 and the
seasonal, bimonthly, and monthly Q7‘ 0 for the 129 active and
inactive continuous-streamflow record and 101 partial-record
gaging stations, which were not provided in previous low-flow
reports. Low-flow characteristics were computed on the basis
of streamflow data for the period of record for discontinued
continuous-streamflow record gaging stations and through
September 2005 for active continuous-streamflow record and
partial-record streamflow gaging stations. The low-flow char-
acteristics of these continuous- and partial-record streamflow
gaging stations were utilized in a regional regression analysis
to produce equations for estimating the annual, seasonal,
bimonthly, and monthly (November through April) Q, |, and
the annual Q, , for streams in ungaged basins in the western
two-thirds of Arkansas (fig. 1) (table 1). The eastern one-
third of Arkansas has been excluded from the study because
extensive irrigation practices render it impossible to estimate
low-flow characteristics at gaged or partial-record streamflow-
gaging stations or to determine equations to estimate low-flow
characteristics in this region. A computer program is included
on a compact disk at the back of the report for calculation of
low-flow characteristics.

This report is an update, based on the additional period of
record (1990 — 2005), of the information contained in Ludwig
(1992) and includes an ordinary least squares (OLS) logis-
tic regression model and a multiple linear regression model
with a weighted least squares parameter estimation procedure
to estimate the annual Q7,2 and Q. as well as the seasonal,
bimonthly, and monthly Q

7,10
7,107
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Figure 1. Continuous-streamflow record and partial-record gaging stations analyzed for low-flow characteristics.
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Table 1. Continuous streamflow-record and partial-record gaging stations analyzed for low-flow characteristics.

[ACR, active continuous record with minimal alterations in basin; SACR(PR), short-term active continuous record with minimal alterations in basin (ana-
lyzed and listed as partial-record stations); ICR, inactive continuous record with minimal alterations in basin; PR, partial record with minimal alterations
in basin; HAACR, highly altered (numerous anthropogenic changes) active continuous record; HAICR, highly altered (numerous anthropogenic changes)
inactive continuous record; stations listed twice had an ACR and a HAACR period of record analyzed]

Identifier Latitude Longitude
number (degrees and (degrees and
(figure 1, Station decimal decimal
plate 1) number Station name degrees) degrees) Station type
1 07048600 White River near Fayetteville, Ark. 36.0730 94.0810 ACR
2 07049000 War Eagle Creek near Hindsville, Ark. 36.2000 93.8550 ACR
3 07050500 Kings River near Berryville, Ark. 36.4260 93.6230 ACR
4 07053250 Yocum Creek near Oak Grove, Ark. 36.4540 93.3560 ACR
5 07055875 Richland Creek near Witts Spring, Ark. 35.7970 92.9290 ACR
6 07056000 Buffalo River near St. Joe, Ark. 35.9830 92.7480 ACR
7 07060710 North Sylamore Creek near 35.9950 92.2130 ACR
Fifty-Six, Ark.
8 07075300 South Fork of Little Red River 35.5870 92.4520 ACR
at Clinton, Ark.
9 07194800 Ilinois River at Savoy, Ark. 36.1030 94.3440 ACR
10 07195430 Illinois River south of Siloam Springs, 36.1090 94.5340 ACR
Ark.
11 07195800 Flint Creek at Springtown, Ark. 36.2550 94.4340 ACR
12 07196900 Baron Fork at Dutch Mills, Ark. 35.8800 94.4860 ACR
13 07247000 Poteau River at Cauthron, Ark. 34.9190 94.2990 ACR
14 07249400 James Fork near Hackett, Ark. 35.1630 94.4070 ACR
15 07249985 Lee Creek near Short, Okla. 35.5190 94.4660 ACR
16 07252000 Mulberry River near Mulberry. Ark. 35.5770 94.0160 ACR
17 07257006 Big Piney Creek at Highway 164 near 35.5060 93.1810 ACR
Dover, Ark.
18 07257500 Illinois Bayou near Scottsville, Ark. 35.4660 93.0410 ACR
19 07258500 Petit Jean River near Booneville, Ark. 35.1070 93.9240 ACR
20 07260000 Dutch Creek at Waltreak, Ark. 34.8870 93.6130 ACR
21! 07260500 Petit Jean River at Danville, Ark. 35.0590 93.3960 ACR
22 07261000 Cadron Creek near Guy, Ark. 35.2990 92.4040 ACR
23 07261500 Fourche LaFave River near 34.8730 93.6570 ACR
Gravelly, Ark.
24 07263295 Maumelle River at Williams 34.8760 92.7740 ACR
Junction, Ark.
25 07340300 Cossatot River near Vandervoort, Ark. 34.3790 94.2360 ACR
26 07356000 Ouachita River near Mount Ida, Ark. 34.6100 93.6970 ACR
27 07359610 Caddo River near Caddo Gap, Ark. 34.3830 93.6060 ACR
28 07361500 Antoine River at Antoine, Ark. 34.0390 93.4180 ACR
29 07362100 Smackover Creek near Smackover, Ark. 33.3760 92.7770 ACR
30 07362500 Moro Creek near Fordyce, Ark. 33.7920 92.3330 ACR
31 07362587 Alum Fork Saline River near 34.7970 92.9330 ACR

Reform, Ark.
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Introduction

Continuous streamflow-record and partial-record gaging stations analyzed for low-flow characteristics.—Continued

[ACR, active continuous record with minimal alterations in basin; SACR(PR), short-term active continuous record with minimal alterations in basin (ana-
lyzed and listed as partial-record stations); ICR, inactive continuous record with minimal alterations in basin; PR, partial record with minimal alterations
in basin; HAACR, highly altered (numerous anthropogenic changes) active continuous record; HAICR, highly altered (numerous anthropogenic changes)

inactive continuous record; stations listed twice had an ACR and a HAACR period of record analyzed]

Identifier Latitude Longitude
number (degrees and (degrees and
(figure 1, Station decimal decimal
plate 1) number Station name degrees) degrees) Station type

32 07048550 West Fork White River east of 36.0540 94.0830 SACR(PR)
Fayetteville, Ark.

33 07048800 Richland Creek at Goshen, Ark. 36.1040 94.0080 SACR(PR)

34 07053207 Long Creek at Denver, Ark. 36.3900 93.3170 SACR(PR)

35 07054410 Bear Creek near Omaha, Ark. 36.4490 93.0750 SACR(PR)

36 07055646 Buftalo River near Boxley, Ark. 35.9450 93.4030 SACR(PR)

37 07055893 Calf Creek near Silver Hill, Ark. 35.9680 92.7760 SACR(PR)

38 07058980 Bennetts River at Vidette, Ark. 36.4220 92.1190 SACR(PR)

39 07059450 Big Creek near Elizabeth, Ark. 36.3570 92.1130 SACR(PR)

40 07068890 Fourche River above Pocahontas, Ark. 36.3390 90.9420 SACR(PR)

41 07195400 Ilinois River at Hwy 16 near 36.1450 94.4940 SACR(PR)
Siloam Springs, Ark.

42 07249800 Lee Creek at Short, Okla. 35.5660 94.5320 SACR(PR)

43 07250935 Jones Creek at Winfrey, Ark. 35.7360 94.1030 SACR(PR)

44 07250965 Frog Bayou near Winfrey, Ark. 35.7270 94.1070 SACR(PR)

45 07250974 Jack Creek near Winfrey, Ark. 35.7050 94.0890 SACR(PR)

46 07260673 West Fork Point Remove Creek 35.3250 92.8730 SACR(PR)
near Hattieville, Ark.

47 07360200 Little Missouri River near 34.3110 93.8990 SACR(PR)
Langley, Ark.

48 07048000 West Fork White River at 35.9830 94.1720 ICR
Greenland, Ark.

49 07057000 Buffalo River near Rush, Ark. 36.1170 92.5540 ICR

50 07059000 North Fork River near Henderson, Ark. 36.3720 92.2400 ICR

511 07069000 Black River at Pocahontas, Ark. 36.2540 90.9700 ICR

52 07073000 Strawberry River near Evening Shade, 36.0990 91.6080 ICR
Ark.

53 07073500 Piney Fork at Evening Shade, Ark. 36.0810 91.6110 ICR

54 07074000 Strawberry River near 36.1100 91.4500 ICR
Poughkeepsie, Ark.

55 07075000 Middle Fork Little Red River at Shirley, 35.6530 92.3190 ICR
Ark.

56 07075500 South Fork Little Red River near Clinton, 35.5670 92.3830 ICR
Ark.

57 07076850 Cypress Bayou near Beebe, Ark. 35.0250 91.8730 ICR

58 07249500 Cove Creek near Lee Creek, Ark. 35.7220 94.4080 ICR

59 07253000 Sixmile Creek at Chismville, Ark. 35.2210 93.9390 ICR

60 07253500 Sixmile Creek near Branch, Ark. 35.2490 93.9740 ICR

61 07255000 Sixmile Creek at Caulksville, Ark. 35.3010 93.8540 ICR

5
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Table 1. Continuous streamflow-record and partial-record gaging stations analyzed for low-flow characteristics.—Continued

[ACR, active continuous record with minimal alterations in basin; SACR(PR), short-term active continuous record with minimal alterations in basin (ana-
lyzed and listed as partial-record stations); ICR, inactive continuous record with minimal alterations in basin; PR, partial record with minimal alterations
in basin; HAACR, highly altered (numerous anthropogenic changes) active continuous record; HAICR, highly altered (numerous anthropogenic changes)
inactive continuous record; stations listed twice had an ACR and a HAACR period of record analyzed]

Identifier Latitude Longitude
number (degrees and (degrees and
(figure 1, Station decimal decimal
plate 1) number Station name degrees) degrees) Station type

62 07255500 Hurricane Creek near Branch, Ark. 35.3510 93.9340 ICR

63 07256000 Hurricane Creek near Caulksville, Ark. 35.3470 93.8630 ICR

64 07263000 South Fourche LaFave River near Hollis, 349110 93.0560 ICR
Ark.

65 07339500 Rolling Fork near DeQueen, Ark. 34.0470 94.4130 ICR

66' 07340000 Little River near Horatio, Ark. 33.9190 94.3870 ICR

67 07341000 Saline River near Dierks, Ark. 34.0960 94.0840 ICR

68! 07341200 Saline River near Lockesburg, Ark. 33.9623 94.0616 ICR

69 07349430 Bodcau Creek at Stamps, Ark. 33.3670 93.5220 ICR

70 07356500 South Fork Ouachita River at 34.5600 93.6360 ICR
Mount Ida, Ark.

71 07359800 Caddo River near Alpine, Ark. 34.2670 93.3620 ICR

72! 07361000 Little Missouri River near 34.0490 93.7200 ICR

Murfreesboro, Ark.

73! 07362000 Ouachita River at Camden, Ark. 33.5960 92.8180 ICR

74 07365800 Cornie Bayou near Three Creeks, Ark. 33.0390 92.9380 ICR

75 07365900 Three Creeks near Three Creeks, Ark. 33.0670 92.8840 ICR

76 07047976 White River at Combs, Ark. 35.8280 93.8320 PR

77 07047980 White River at Elkins, Ark. 36.0010 94.0040 PR

78 07047985 Middle Fork White River near 36.0160 94.0660 PR
Fayetteville, Ark.

79 07048960 War Eagle Creek near Huntsville, Ark. 36.0420 93.7050 PR

80 07050225 Kings River near Kingston, Ark. 36.0880 93.5420 PR

81 07050250 Kings River near Pleasant Valley, Ark. 36.3890 93.6590 PR

82 07050390 Osage Creek southwest of 36.3490 93.5910 PR
Berryville, Ark.

83 07053200 Long Creek at Alpena, Ark. 36.2920 93.2820 PR

84 07055700 Little Buffalo River near 36.0100 93.1840 PR
Jasper, Ark.

85 07056510 Bear Creek near Marshall, Ark. 35.9410 92.7130 PR

86 07057100 Big Creek near Big Flat, Ark. 35.9790 92.4810 PR

87 07060520 Piney Creek near Calico Rock, Ark. 36.1470 92.0710 PR

88 07060700 South Sylamore Creek at Allison, Ark. 35.9360 92.1210 PR

89 07060720 North Sylamore Creek near Allison, Ark. 35.9680 92.1710 PR

90 07060900 Polk Bayou at Batesville, Ark. 35.7710 91.6550 PR

91 07068880 Mud Creek near Ingram, Ark. 36.4230 90.9750 PR

92 07068900 Fourche River near Pocahontas, Ark. 36.2810 90.9290 PR

93 07069265 Myatt Creek near Salem, Ark. 36.4440 91.6700 PR



Table 1.

Introduction

Continuous streamflow-record and partial-record gaging stations analyzed for low-flow characteristics.—Continued

[ACR, active continuous record with minimal alterations in basin; SACR(PR), short-term active continuous record with minimal alterations in basin (ana-
lyzed and listed as partial-record stations); ICR, inactive continuous record with minimal alterations in basin; PR, partial record with minimal alterations
in basin; HAACR, highly altered (numerous anthropogenic changes) active continuous record; HAICR, highly altered (numerous anthropogenic changes)

inactive continuous record; stations listed twice had an ACR and a HAACR period of record analyzed]

Identifier Latitude Longitude
number (degrees and (degrees and
(figure 1, Station decimal decimal
plate 1) number Station name degrees) degrees) Station type

94 07069270 South Fork Spring River near Salem, Ark. 36.4090 91.8180 PR

95 07069350 Martins Creek near Williford, Ark. 36.2730 91.3330 PR

96 07069400 Janes Creek at Ravenden Springs, Ark. 36.3030 91.2330 PR

97 07072900 Strawberry River near Franklin, Ark. 36.1780 91.7390 PR

98 07073600 Mill Creek at Evening Shade, Ark. 36.0660 91.6100 PR

99 07073995 North Big Creek near Evening Shade, 36.1380 91.5030 PR
Ark.

100 07074248 South Big Creek near Strawberry, Ark. 36.0200 91.3360 PR

101 07074250 Reeds Creek near Strawberry, Ark. 35.9830 91.3370 PR

102 07074260 Cooper Creek near Smithville, Ark. 36.0530 91.3100 PR

103 07074400 Curia Creek near Dowdy, Ark. 35.8710 91.3100 PR

104 07074450 Dota Creek near Newark, Ark. 35.7290 91.4140 PR

105 07075200 Devils Fork Little Red River near 35.6390 92.0320 PR
Brownsville, Ark.

106 07075390 Archey Creek at Clinton, Ark. 35.6040 92.4600 PR

107 07076510 Big Creek near Pangburn, Ark. 35.4560 91.8450 PR

108 07076530 Big Creek near Letona, Ark. 35.3620 91.8010 PR

109 07076800 Bayou Des Arc near Garner, Ark. 35.1720 91.7460 PR

110 07194790 Muddy Fork Illinois River near Savoy, 36.0700 94.3480 PR
Ark.

111 07194950 Little Osage Creek near Healing Springs, 36.2330 94.2770 PR
Ark.

112 07196950 Evansville Creek at Evansville, Ark. 35.8060 94.4960 PR

113 07246970 Jones Creek near Waldron, Ark. 34.8870 94.1880 PR

114 07247010 Poteau River near Bates, Ark. 34.8890 94.4200 PR

115 07247100 Black Fork near Page, Okla 34.7600 94.4900 PR

116 07247200 Big Creek at Howard, Ark. 34.7070 94.4370 PR

117 07247300 Haws Creek near Black Fork, Ark. 34.7930 94.4160 PR

118 07249600 Lee Creek at Natural Dam, Ark. 35.6460 94.3940 PR

119 07249700 Mountain Fork Creek at Natural Dam, 35.6450 94.3970 PR
Ark.

120 07250600 Vache Grasse Creek near Lavaca, Ark. 35.3180 94.2150 PR

121 07251400 Cedar Creek near Rudy, Ark. 35.5290 94.2780 PR

122 07251800 Little Mulberry Creek near 35.6860 93.6600 PR
Oark, Ark.

123 07251900 Mulberry River near Cass, Ark. 35.6690 93.8290 PR

124 07252100 Little Mulberry Creek near 35.5100 94.0710 PR

Mulberry, Ark.

7
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Table 1. Continuous streamflow-record and partial-record gaging stations analyzed for low-flow characteristics.—Continued

[ACR, active continuous record with minimal alterations in basin; SACR(PR), short-term active continuous record with minimal alterations in basin (ana-
lyzed and listed as partial-record stations); ICR, inactive continuous record with minimal alterations in basin; PR, partial record with minimal alterations
in basin; HAACR, highly altered (numerous anthropogenic changes) active continuous record; HAICR, highly altered (numerous anthropogenic changes)
inactive continuous record; stations listed twice had an ACR and a HAACR period of record analyzed]

Identifier Latitude Longitude
number (degrees and (degrees and
(figure 1, Station decimal decimal
plate 1) number Station name degrees) degrees) Station type

125 07252300 White Oak Creek near Ozark, Ark. 35.5070 93.9460 PR

126 07256200 Horsehead Creek at Hartman, Ark. 35.4350 93.6060 PR

127 07256700 Big Shoal Creek near New Blaine, Ark. 35.2920 93.4600 PR

128 07257470 Middle Fork Illinois Bayou near Hector, 35.5280 92.9410 PR
Ark.

129 07257480 North Fork Illinois Bayou near Scotts- 35.5000 93.0190 PR
ville, Ark.

130 07258700 Sugar Creek near Sugar Grove, Ark. 35.0770 93.8190 PR

131 07260700 Point Remove Creek near Morrilton, Ark. 35.1820 92.7840 PR

132 07261200 East Fork Cadron Creek near Enola, Ark. 35.2180 92.2790 PR

133 07261400 Mill Creek near Boles, Ark. 34.7370 94.0800 PR

134 07261600 Gafford Creek near Bluffton, Ark. 34.8980 93.6120 PR

135 07336900 Walnut Bayou near Foreman, Ark. 33.6540 94.3590 PR

136 07338700 Twomile Creek near Hatfield, Ark. 34.5140 94.3370 PR

137 07338720 Mountain Fork near Hatfield, Ark. 34.5050 94.4310 PR

138 07339200 Rolling Fork near Grannis, Ark. 34.2470 94.3730 PR

139 07340400 Cossatot River near Umpire, Ark. 34.2960 94.1770 PR

140 07355810 Ouachita River near Mena, Ark. 34.5840 94.1520 PR

141 07357710 Glazypeau Creek at Mountain 34.5720 93.1590 PR
Pine, Ark.

142 07358010 Fourche A Loupe Creek near Hot 34.3830 93.1330 PR
Springs, Ark.

143 07358700 Gulpha Creek near Hot Springs, Ark. 34.4710 92.9860 PR

144 07361025 Prairie Creek near Murfreesboro, Ark. 34.0430 93.6840 PR

145 07361160 North Fork Ozan Creek near 33.8730 93.6420 PR
McCaskill, Ark.

146 07361540 Wolf Creek near Antoine, Ark. 34.0200 93.4380 PR

147 07361640 Little Terre Rouge Creek near 33.7490 93.4630 PR
Emmet, Ark.

148 07361650 Terre Rouge Creek near Prescott, Ark. 33.7790 93.2360 PR

149 07361800 Terre Noire Creek near Gurdon, Ark. 33.9170 93.0360 PR

150 07362090 Camp Creek near Smackover, Ark. 33.3530 92.7740 PR

151 07362550 Moro Creek near Banks, Ark. 33.5440 92.3170 PR

152 07362600 Alum Fork Saline River at 34.6160 92.7490 PR
Crows, Ark.

153 07362700 Middle Fork Saline River at 34.6150 92.7790 PR
Crows, Ark.

154 07362800 South Fork Saline River near Hot 34.5860 92.9700 PR

Springs, Ark.



Table 1.

Introduction

Continuous streamflow-record and partial-record gaging stations analyzed for low-flow characteristics.—Continued

[ACR, active continuous record with minimal alterations in basin; SACR(PR), short-term active continuous record with minimal alterations in basin (ana-
lyzed and listed as partial-record stations); ICR, inactive continuous record with minimal alterations in basin; PR, partial record with minimal alterations
in basin; HAACR, highly altered (numerous anthropogenic changes) active continuous record; HAICR, highly altered (numerous anthropogenic changes)

inactive continuous record; stations listed twice had an ACR and a HAACR period of record analyzed]

Identifier Latitude Longitude
number (degrees and (degrees and
(figure 1, Station decimal decimal
plate 1) number Station name degrees) degrees) Station type

155 07362900 North Fork Saline River near 34.6050 92.6190 PR
Benton, Ark.

156 07363110 Big Creek at Poyen, Ark. 34.3140 92.6400 PR

157 07363160 Saline River near Leola, Ark. 34.2100 92.5480 PR

158 07363180 Lost Creek near Sheridan, Ark. 34.3140 92.4660 PR

159 07363276 Hurricane Creek near Ico, Ark. 34.4510 92.3720 PR

160 07364060 Bayou Lapile at Strong, Ark. 33.1150 92.3460 PR

161 07040000 St. Francis River at Fisk, Mo. 36.7810 90.2020 HAACR

162 07040100 St. Francis River at St. Francis, Ark. 36.4560 90.1370 HAACR

163 07040450 St. Francis River at Lake City, Ark. 35.8210 90.4320 HAACR

164 07047800 St. Francis River at Parkin, Ark. 35.2730 90.5590 HAACR

165 07047900 St. Francis Bay at Riverfront, Ark. 35.2590 90.6800 HAACR

166 07047942 L’ Anguille River near Colt, Ark. 35.1440 90.8780 HAACR

167 07047950 L’ Anguille River at Palestine, Ark. 34.9730 90.8850 HAACR

168 07060500 White River at Calico Rock, Ark. 36.1160 92.1430 HAACR

169 07061000 White River at Batesville, Ark. 35.7600 91.6410 HAACR

170 07064000 Black River near Corning, Ark. 36.4020 90.5410 HAACR

171! 07069000 Black River at Pocahontas, Ark. 36.2540 90.9700 HAACR

172 07069190 Mammoth Spring at Mammoth Spring, 36.4980 91.5360 HAACR
Ark.

173 07069500 Spring River at Imboden, Ark. 36.2050 91.1720 HAACR

174 07072500 Black River at Black Rock, Ark. 36.1040 91.0970 HAACR

175 07074500 White River at Newport, Ark. 35.6050 91.2870 HAACR

176 07077000 White River at DeValls Bluff, Ark. 34.7900 91.4460 HAACR

177 07077380 Cache River at Egypt, Ark. 35.8580 90.9330 HAACR

178 07077500 Cache River at Patterson, Ark. 35.2690 91.2370 HAACR

179 07077555 Cache River near Cotton Plant, Ark. 35.0350 91.3220 HAACR

180 07077700 Bayou DeView near Morton, Ark. 35.2520 91.1100 HAACR

181 07195000 Osage Creek near Elm Springs, Ark. 36.2219 94.2883 HAACR

182 07195855 Flint Creek near West Siloam Springs, 36.2161 94.6042 HAACR
Ark.

183 07250085 Lee Creek at Lee Creek Reservoir near 35.4840 94.3930 HAACR
Van Buren, Ark.

184 07250550 Arkansas River at James W. Trimble 35.3490 94.2980 HAACR
Lock & Dam near Van Buren, Ark.

185 07263300 Maumelle River at Maumelle Dam at 34.8640 92.4890 HAACR

Natural Steps, Ark.
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Table 1. Continuous streamflow-record and partial-record gaging stations analyzed for low-flow characteristics.—Continued

[ACR, active continuous record with minimal alterations in basin; SACR(PR), short-term active continuous record with minimal alterations in basin (ana-
lyzed and listed as partial-record stations); ICR, inactive continuous record with minimal alterations in basin; PR, partial record with minimal alterations
in basin; HAACR, highly altered (numerous anthropogenic changes) active continuous record; HAICR, highly altered (numerous anthropogenic changes)
inactive continuous record; stations listed twice had an ACR and a HAACR period of record analyzed]

Identifier Latitude Longitude
number (degrees and (degrees and
(figure 1, Station decimal decimal
plate 1) number Station name degrees) degrees) Station type

186 07263450 Arkansas River at Murray Dam near 34.7910 92.3590 HAACR
Little Rock, Ark.

187 07264000 Bayou Meto near Lonoke, Ark. 34.7370 91.9160 HAACR

188 07337000 Red River at Index, Ark. 33.5520 94.0410 HAACR

189! 07340000 Little River near Horatio, Ark. 33.9190 94.3870 HAACR

190! 07341200 Saline River near Lockesburg, Ark. 33.9620 94.0610 HAACR

191 07359002 Ouachita River at Remmel Dam above 34.4260 92.8910 HAACR
Jones Mill, Ark.

192! 07362000 Ouachita River at Camden, Ark. 33.5960 92.8180 HAACR

193 07363000 Saline River at Benton, Ark. 34.5680 92.6110 HAACR

194 07363200 Saline River near Sheridan, Ark. 34.1150 92.4060 HAACR

195 07363400 Hurricane Creek below Sheridan, Ark. 34.2280 92.3720 HAACR

196 07363500 Saline River near Rye, Ark. 33.7010 92.0260 HAACR

197 07364133 Bayou Bartholomew at Garrett Bridge, 33.8664 91.6561 HAACR
Ark.

198 07364150 Bayou Bartholomew near 33.6280 91.4460 HAACR
McGehee, Ark.

199 07369680 Bayou Macon at Eudora, Ark. 33.1000 91.2530 HAACR

200 07046600 Right Hand Chute of Little River 35.6720 90.3380 HAICR
at Rivervale, Ark.

201 07047500 St. Francis River at Marked Tree, Ark. 35.5220 90.4240 HAICR

202 07047600 Tyronza River near Tyronza, Ark. 35.5050 90.3800 HAICR

203 07047810 St. Francis River Floodway near Marked 35.5380 90.4850 HAICR
Tree, Ark.

204 07047902 St. Francis River at Latitude of 35.2170 90.6330 HAICR
Wittsburg, Ark.

205 07049500 Beaver Lake at Highway 12 bridge near 36.3320 94.0190 HAICR
Rogers, Ark.

206 07050000 White River at Beaver Ark. 36.4720 93.7650 HAICR

207 07055000 White River near Flippin, Ark. 36.3100 92.5580 HAICR

208 07060000 North Fork River at Norfork Dam near 36.2490 92.2380 HAICR
Norfork, Ark.

209 07076000 Little Red River near Heber Springs, Ark. 35.5170 91.9970 HAICR

210 07076620 Little Red River near Searcy, Ark. 35.2820 91.7190 HAICR

211 07077800 White River at Clarendon, Ark. 34.6860 91.3150 HAICR

212 07077930 Big Creek near Moro, Ark. 34.8470 91.0100 HAICR

213 07077950 Big Creek at Popular Grove, Ark. 34.5560 90.8460 HAICR

214 07078000 LaGrue Bayou near Stuttgart, Ark. 34.5320 91.3560 HAICR

215 07251000 Frog Bayou near Mountainburg, Ark. 35.6611 94.1528 HAICR



Table 1.

[ACR, active continuous record with minimal alterations in basin; SACR(PR), short-term active continuous record with minimal alterations in basin (ana-
lyzed and listed as partial-record stations); ICR, inactive continuous record with minimal alterations in basin; PR, partial record with minimal alterations
in basin; HAACR, highly altered (numerous anthropogenic changes) active continuous record; HAICR, highly altered (numerous anthropogenic changes)
inactive continuous record; stations listed twice had an ACR and a HAACR period of record analyzed]

Introduction

Continuous streamflow-record and partial-record gaging stations analyzed for low-flow characteristics.—Continued

Identifier Latitude Longitude
number (degrees and (degrees and
(figure 1, Station decimal decimal
plate 1) number Station name degrees) degrees) Station type

216 07251500 Frog Bayou at Rudy, Ark. 35.5256 94.2717 HAICR

217 07256500 Spadra Creek at Clarksville, Ark. 35.4680 93.4630 HAICR

218 07258000 Arkansas River at Dardanelle, Ark. 35.2260 93.1490 HAICR

219 07259500 Petit Jean River near Waveland, Ark. 35.1047 93.6314 HAICR

220! 07260500 Petit Jean River at Danville, Ark. 35.0590 93.3960 HAICR

221 07262500 Fourche LaFave River near Nimrod, Ark. 34.9506 93.1544 HAICR

222 07264500 Bayou Meto near Stuttgart, Ark. 34.4540 91.6160 HAICR

223 07265000 Crooked Creek near Humphrey, Ark. 34.4260 91.6680 HAICR

224 07340500 Cossatot River near DeQueen, Ark. 34.0460 94.2120 HAICR

225 07341500 Red River at Fulton, Ark. 33.6070 93.8140 HAICR

226 07357501 Ouachita River at Blakely Mountain Dam 34.5720 93.1940 HAICR
near Hot Springs, Ark.

227 07360000 Ouachita River at Arkadelphia, Ark. 34.1210 93.0460 HAICR

228 07360501 Little Missouri River at Narrows Dam 34.1480 93.7150 HAICR
near Murfreesboro, Ark.

229! 07361000 Little Missouri River near 34.0490 93.7200 HAICR
Murfreesboro, Ark.

230 07361600 Little Missouri River near 33.8780 93.3040 HAICR

Boughton, Ark.

! A site analyzed as ICR and HAACR station type.

1"
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Previous Studies

This report is the sixth in a series of reports dealing with
low-flow characteristics of Arkansas streams. The first report
by Hines (1965) contained information on low-flow frequency
and flow duration for unregulated sites. The second report
(Hines, 1975) contained updated low-flow characteristics for
regulated and unregulated streams. Hunrichs (1983) identified
perennial streams in most areas of Arkansas based on a range
of Q,,, Streams with Q.1 above zero were considered to be
perennial. Ludwig (1992) updated the low-flow characteristics
for all of the streamflow gaging stations included in Hines
(1975) with streamflow data collected through 1990. Lud-
wig and Tasker (1993) used an ordinary least squares (OLS)
logistic regression and multiple linear regression model with
a generalized least squares parameter estimation procedure to

estimate the Q,, and Q, , at ungaged streams in Arkansas.

Continuous-Streamflow Record Gaging
Network

Data used in this report were collected at 129 active
and inactive continuous-streamflow gaging stations and 101
partial-record gaging stations. A continuous-streamflow gag-
ing station is a gaging station on a stream where gage height
is recorded continuously and for which daily mean discharge
is computed. A partial-record station is a station on a stream
where selected hydrologic data, such as discharge measure-
ments, are collected periodically.

In 2005, the entire daily-discharge data network con-
sisted of 216 active and inactive continuous-streamflow record
gaging stations. Collection of daily-discharge data began in
Arkansas in 1903 at the Ouachita River near Malvern. By
1939, daily-discharge data were collected at 64 gaging sta-
tions. In 2005, 85 (39 percent) of the 216 active and inactive
continuous-streamflow record gaging stations had 30 or more
years of record, and 100 sites (46 percent) of the active and
inactive continuous-record streamflow gaging stations had 20
or more years of record.

Methods of Analysis at Gaging
Stations

Streamflow is a continuous process varying over time.
Basins can undergo natural variations in streamflow because
of climatic changes and also non-natural alterations, such as
withdrawals for water supply, reservoirs and dams, inputs from
wastewater-treatment plants, and urbanization.

For this study, 70 active continuous-streamflow record
(31 minimally altered and 39 highly altered), 59 inactive
continuous-streamflow record (28 minimally altered and
31 highly altered), 16 short-term active continuous record
(analyzed and listed as partial-record stations), and 85 partial-

record stations (fig. 1, table 1) were used in the analysis. To
be of use, the streamflow data collected at these sites were
analyzed and discretized into daily, monthly, bimonthly, and
annual time periods. For this low-flow study, the entire period
of record of mean-daily streamflows for the minimally altered
active continuous-streamflow record stations was investigated.
For highly altered (numerous anthropogenic alterations, such
as input from sewage-treatment plants or basins with numer-
ous dams and reservoirs) stations with a minimum of 10 years
of minimally altered continuous-streamflow record, a separate
analysis was performed for the minimally altered and the
highly altered periods of record. For highly altered sites with
less than 10 years of minimally altered continuous-streamflow
record, an analysis was performed on the highly altered period
of record only. Mean-daily discharge is the arithmetic mean of
the individual daily-mean discharges for the designated period,
usually the entire period of record.

The low-flow characteristics calculated from streamflows
generated from minimally altered basins at the sites described
above were analyzed and used to determine the coefficients
of the regression models to estimate low-flow characteristics
for streams in ungaged basins. The minimally altered peri-
ods of the highly altered sites were not used in the regression
models. Only continuous-streamflow record-gaging stations in
minimally altered basins, active and inactive, with 10 or more
years of streamflow record and drainage areas of less than
1,000 square miles (mi?) were included in the analysis. This
criterion for drainage area was applied to basins to minimize
the potential undocumented alterations, such as urbanization,
within the basin. Partial-record stations were classified as sta-
tions located in minimally altered basins that had less than 10
years of continuous-streamflow record or stations that had at
least six sporadic low-flow discharge measurements and drain-
age areas of less than 1,000 miZ.

Low-Flow Frequency

To compute return period low-flow values at continuous-
streamflow record gaging stations, such as the Q, . a low-
flow frequency analysis was performed. For the frequency
analysis, an annual time series of the averaged consecutive
7-day minimum discharges (Riggs, 1972) was calculated
for every continuous-streamflow record gaging station. The
annual period is defined as the climatic year (April 1 through
March 31). Typically, the climatic year is used for low-flow
analyses because the low-flow events fall within the middle of
this time span. For this study, the climatic year was used for
calculation of all annual Q, series values.

Calculation of Low-Flow Characteristics of
Continuous-Streamflow Record Gaging Stations
The annual series data calculated at continuous-stream-

flow record gaging stations were assumed to fit a parametric
distribution so that return period flows could be estimated.



The log Pearson Type III distribution was used to fit the annual
series values. However, other distributions, such as the log
normal and Weibull distributions, have been shown in other
studies (Tasker, 1987) to fit annual low flows equally as well.
From the fitted distribution and associated probability plot,
return period flows can be computed based on the desired non-
exceedence probability. For example, a stream’s Q, that has

a non-exceedence probability of 0.1 has a 10 percent chance
of the discharge being equal to or less than the Q, value each
year. The d-day, T-year low flows were computed by solving
the equation:

108, (0, 1 ) =X +KS (1)

where
Q is the d-day, T-year low flow,

X is the estimate of the mean of the logarithms
of the low-flow series,

K is a frequency factor for Pearson Type III
distributions (Interagency Advisory
Committee on Water Data, 1982), and

S is the estimate of the standard deviation of the
logs of the annual low-flow series.

Equation 1 is based on log (base 10) logarithms, so a condi-
tional probability adjustment (SWSTAT version 4.1; condi-
tional probability adjustment based on methods by Tasker
(1987)) was used on time series that contained values equal
to zero or outlier values.

Continuous-streamflow record gaging stations involved in
the frequency analysis were required to have 10 years or more
of continuous-streamflow record. Continuous-streamflow
record gaging stations having less than 10 years of continuous-
streamflow record were analyzed by the same procedures as
those used for partial-record stations and were labeled as such.

Calculation of Low-Flow Characteristics at
Partial-Record Gaging Stations

Partial-record stations and those continuous-streamflow
record stations with less than 10 years of streamflow record
(also listed as partial-record stations in this report) have insuf-
ficient data for fitting the log Pearson Type III distribution.
However, daily-mean discharge from short-term continuous-
streamflow record gaging stations and discharge measure-
ments made during base-flow periods at partial-record stations
may be estimated from daily-mean discharge at nearby long-
term continuous-streamflow record stations (index stations).

Low-flow frequencies at partial-record gaging stations
were estimated by the use of two different methods (table 2).
Streamflow data for most of the 101 partial-record gaging
stations were analyzed by the base-flow correlation method
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(Stedinger and Thomas, 1985); however, if the base-flow
correlation method could not be used, the graphical method
(Riggs, 1972) was used.

Calculation of Low-Flow Characteristics at
Partial-Record Gaging Stations Using the Base-
Flow Correlation Method

For most of the partial-record gaging stations analyzed
in this study, the base-flow correlation method was used. A
detailed explanation is included in appendix 1. In summary,
the base-flow correlation method computes an annual time
series, mean, and a standard deviation of averaged consecutive
7-day minimum discharge from the index site to the partial-
record site, and computes a return period flow using equation
1-1. The index stations were selected based on geographic
proximity and by maximization of the correlation coefficient
between concurrent flows.

Calculation of Low-Flow Characteristics at
Partial-Record Stations Using the Graphical
Method

There were several stations for which the graphical
method was used to determine the low-flow characteristics.
The graphical method was used when there were fewer than
10 discharge measurements at the partial-record stations or
when relations between the log of the discharge measurements
at the partial-record station and index site were not linear.

The graphical method involves plotting (on log-log
paper) the measured discharges at partial-record stations and
the concurrent daily-mean discharge at the nearby index site
to define the relation between the two sets of data. Low-
flow characteristics at the partial-record station can then be
estimated by transferring the low-flow characteristics from
the index station using the visually determined relation to the
partial-record station (fig. 2).
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Figure 2. Relation between daily-mean discharge at continuous
streamflow-record gaging station Buffalo River near St. Joe,
Arkansas, and measured discharge at partial-record station,
Buffalo River near Boxley, Arkansas.
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Table 2. Partial-record gaging stations analyzed for low-flow characteristics and the method and index station used for this

[lat, latitude; long, longitude; mi, mile; mi?, square mile; ft*/s, cubic foot per second; Horizontal datum is NAD of 1927 or NAD of 1983; S, Stedinger and

Station
number Station name Station location

07047976 White River at Combs Lat 35°49740”long 93°49°54”, NW 1/4 sec. 2,
T.13 N., R.27 W., at bridge on state Highway 295, 0.3 mile
northeast of Combs.

07047980 White River at Elkins Lat 36°00°03”, long 94°00°13”, SE 1/4 sec. 1,
T.15 N, R.29 W., at highway bridge at Elkins.

07047985 Middle Fork White River near Fayetteville Lat 36°00°58”, long 94°03°59” SE 1/4 sec. 33,
T.16 N., R.29 W., at ford on farm road, 2.0 miles south of
State Highway 16, and 5.9 miles southeast of Fayetteville.

07048550 West Fork White River east of Fayetteville Lat 36°03'14", long 94°04'59" in NE 1/4 NW 1/4 sec. 20,
T.16 N., R.29 W., Washington County, Ark. Hydrologic
Unit 11010001, attached to the upstream wingwall on left
bank, on Mally Wagnon Road, 6 miles east of Fayetteville,
about 1.4 miles above the confluence with the White River.

07048800 Richland Creek at Goshen Lat 36°06'15", long 94°00'27" in NW 1/4 NW 1/4 sec. 31,
T.17 N., R.28 W., Washington County, Ark. Hydrologic
Unit 11010001, on upstream left end of bridge on Ark.
Highway. 45, 0.9 milewest of Goshen, 0.2 mile upstream
from Mill Branch, 0.5 mile upstream from White River.

07048960 War Eagle Creek near Huntsville Lat 36°02°307, long 93°42°17”, SE 1/4 NW 1 /4 sec. 23,
T.16 N., R.26 W., at bridge on State Highway 23 and 3.6
miles south of Huntsville.

07050225 Kings River near Kingston Lat 36°05°17”, long 93°32°30", SE 1/4 sec. 33, T.17 N.,
R.24 W., at bridge on State Highway 21 and 3.5 miles
northwest of Kingston.

07050250 Kings River near Pleasant Valley Lat 36°23°22”, long 93°39°33", NE 1/4 sec. 20, T.20 N.,
R.25 W., at bridge on county road, 2.1 miles downstream from
Keets Creek, and 2.7 miles west of Pleasant Valley.

07050390 Osage Creek southwest of Berryville Lat 36°20°55”, long 93°35°26”, NW 1/4 sec. 5, T.19 N.,
R.24 W., at bridge on State Highway 221, 1.7 miles south-
west of Berryville.

07053200 Long Creek at Alpena Lat 36°17°31”, long 93°16°54”, NW 1/4 sec. 24, T.19 N.,
R.22 N, at bridge on U.S. Highway 62, 0.7 mile east of
Alpena.

07053207 Long Creek at Denver Lat 36°23'23", long 93°19'01" NW 1/4 NE 1/4 SE 1/4
sec. 16, T.20 N., R.22 W, Carroll County, Ark. Hydrologic
Unit 11010001, on left bank, at the downstream side of
county road, 0.2 miles southwest of Denver and 0.4 mile
upstream from Dry Creek.
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analysis.

Thomas base-flow correlation methods (1985); G, graphical (Riggs, 1972)]

Identifier Index station
number identifier
(figure 1, Drainage Index number
plate 1, Number of area station (figure 1,
Period of measurements table 1) measurements (mi?) Method number plate 1, table 1)
7/1964 - 9/1967, 76 12 89.6 S 07048600 1
8/1988 - 10/1988
8/1957 - 7/1963, 77 20 182 S 07048000 48
9/1987 - 10/1988
7/1964 - 9/1967, 78 23 72.2 S 07048600 1
9/1987 - 10/1988,
11/1999 - 9/2004
9/1985 - 6/1996, 32 44 122 S 07048600 1
3/1999 - 8/2005
8/1954 - 8/1963, 33 41 140 S 07049000 2
10/1998 - 8/2005
7/1964 - 9/1967 79 9 105 G 07049000 2
11/1963 - 9/1967 80 10 100 S 07050500 3
11/1963 - 9/1967 81 9 348 G 07050500 3
4/1997 - 6/2005 82 11 150 S 07050500 3
8/1957 - 11/1963 33 14 67.4 G 07050500 3

8/1993 - 972005 34 27 103 S 07053250 4
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Table 2. Partial-record gaging stations analyzed for low-flow characteristics and the method and index station used for this

[lat, latitude; long, longitude; mi, mile; mi’, square mile; ft*/s, cubic foot per second; Horizontal datum is NAD of 1927 or NAD of 1983; S, Stedinger and

Station
number

Station name

Station location

07054410

07055646

07055700

07055893

07056510

07057100

07058980

07059450

07060520

07060700

07060720

07060900

Bear Creek near Omaha

Buffalo River near Boxley

Little Buffalo River near Jasper

Calf Creek near Silverhill

Bear Creek near Marshall

Big Creek near Big Flat

Bennetts River at Vidette

Big Creek near Elizabeth

Piney Creek near Calico Rock

South Sylamore Creek at Allison

North Sylamore Creek near Allison

Polk Bayou at Batesville

Lat 36°26'50", long 92°56'00" in NE 1/4 NE 1/4 NW 1/4

sec. 26, T.21 N., R.20 W., Boone County, Ark. Hydrologic
Unit 11010003, attached to downstream end of bridge pier
near right bank on State Highway 14, 6.5 miles east of Omaha.

Lat 35°56'19.77", long 93°24'17.56" in SW 1/4 SE 1/4 sec. 22,
T.15 N., R.23 W., Newton County, Ark. Hydrologic Unit
11010005, on right bank 1.8 miles upstream from Highway 43
bridge, 0.8 mile upstream from Smith Creek, 2.6 miles south
of Boxley, and at mile 108.

Lat 36°00°37”, long 93°11°021, SE 1/4 sec. 27, T.16 N.,
R.21 W., at bridge on State Highway 7 at Jasper.

Lat 35°58'01", long 92°46'32" in SW 1/4 SE 1/4 sec. 3,
T.15 N., R.17 W,, Searcy County, Ark. Hydrologic
Unit 11010005.

Lat 35°56'23", long 92°42'47", SW 1/4 sec. 17, T.15 N.,
R.16 W., at bridge on U.S. Highway 65, 5.0 miles northwest
of Marshall.

Lat 35°58°43”, long 92°28°53”, NW 1/4 sec. 4, T.15N,,
R.14 W., at bridge on State Highway 14, 4.7 miles southwest
of Big Flat.

Lat 36°25'19", long 92°07'07" SW 1/4 SE 1/4 SE 1/4 sec. 2,
T.20 N., R. 11 W, Fulton County, Ark. Hydrologic Unit
11010006, on State Highway 87, 2.9 miles north from
intersection with State Highway 62, 0.4 mile south of Vidette.

Lat 36°21'25", long 92°06'48" NW 1/4 SE 1/4 NW 1/4

sec. 36, T.20 N., R. 11 W., Fulton County, Ark. Hydrologic
Unit 11010006, at downstream right bank bridge abutment on
State Highway 87, 1.9 miles northwest of Elizabeth.

Lat 36°08'49", long 92°28'53", NW 1/4 sec. 4, T.15 N.,
R.14 W., at bridge on State Highway 14, 4.7 miles
southwest of Big Flat.

Lat 35°56°09”, long 92°07° 17”7, near center of sec. 14,
T.15 N.,R.11 W,, at bridge on State Highway 14 at Allison.

Lat 35°58°05”, long 92°10°16”, NE 1/4 sec. 5, T.I5 N, R.11 W,,
at low-water crossing on country road at Blanchard Springs

recreation area, 1.5 miles north of State Highway 14, and 4.0 miles

northwest of Allison.

Lat 35°46°16", long 91°39°18”, NE 1/4 sec. 5, T.13 N.,
R.6 W., at bridge on State Highway 69 at Batesville.



analysis.—Continued

Thomas base-flow correlation methods (1985); G, graphical (Riggs, 1972)]
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Identifier Index station
number identifier
(figure 1, Drainage Index number
plate 1, Number of area station (figure 1,
Period of measurements table 1) measurements (mi?) Method number plate 1, table 1)
7/1997 - 9/2005 35 30 133 S 07053250 4
7/1993 - 9/2005 36 41 59.2 G 07056000 6
10/1953 -9/1967, 7/1974 - 8/1978, 84 25 126 S 07056000 6
8/1987 - 7/1991
7/1993 - 9/2005 37 18 45.1 S 07056000 6
9/1958 - 11/1963, 85 14 80.8 S 07056000 6
6/1969,
9/1987 - 11/1990
6/1969, 86 33 91.0 S 07056000 6
4/2001 - 10/2003
7/1964 - 6/1969, 38 29 68.3 S 07053250 4
8/1987 - 10/1988
8/1957 - 9/1967, 39 33 52.1 S 07056000 6
8/1987 - 10/1988
7/1994 - 8/2005 87 12 78.4 S 07074000 54
9/1994 - 5/2005 88 19 142 S 07074000 54
7/1964 - 9/1967, 89 8 68.5 G 07060710 7
9/1987 - 10/1988
8/1958 - 8/1963, 90 20 168 S 07074000 54

9/1987 - 10/1988
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Table 2. Partial-record gaging stations analyzed for low-flow characteristics and the method and index station used for this

[lat, latitude; long, longitude; mi, mile; mi’, square mile; ft*/s, cubic foot per second; Horizontal datum is NAD of 1927 or NAD of 1983; S, Stedinger and

Station
number

Station name

Station location

07068880

07068890

07068900

07069265

07069270

07069350

07069400

07072900

07073600

07073995

07074248

07074250

07074260

Mud Creek near Ingram

Fourche River above Pocahontas

Fourche River near Pocahontas

Myatt Creek near Salem

South Fork Spring River near Salem

Martins Creek near Williford

Janes Creek at Ravenden Springs

Strawberry River near Franklin

Mill Creek at Evening Shade

North Big Creek near Evening Shade

South Big Creek near Strawberry

Reeds Creek near Strawberry

Cooper Creek near Smithville

Lat 36°25°33”, long 90°58°30”, SW 1/4 sec. 33, T2IN.,
R.1 E., at low-water crossing on country road, 2.5 miles
northeast of Ingram and State Highway 251.

Lat 36°20°21”, long 90°56°33”, NE 1/4 NW 1/4 sec. 35,
T.20 N., R.1 E., at bridge on State Highway 115, 5.6 miles
north of Pocahontas.

Lat 36°16°52”, long 90°55°46”, NW 1/4 sec. 24, T.19 N,
R.1 E., at bridge on U.S. Highway 67, 2.7 miles northeast
of Pocahontas.

Lat 36°26'39”, long 91°40°11”, SW 1/4 sec. 36, T.21
N., R.6 W, at bridge on State Highway 9, 10 miles northeast
of Salem.

Lat 36°24°317, long 91°49°04”, near center and on line
between secs.10 and 11, T.20 N., R.8 W., at low-water
crossing on county road, 2.7 miles north of Salem.

Lat 36°16°23”, long 91°19°59”, NE 1/4 sec. 30, T.I9 N.,
R.3 W, at bridge on U.S. Highway 63, 2.0 miles northeast of
Williford.

Lat 36°18°09”, long 91°13°58”, SW 1/4 sec. 7, T.19 N,
R.2 W, at bridge on State Highway 90, 1.0 mile south of
Ravenden Springs.

Lat 36°10°4", long 91°44°19”, NW 1 /4 sec. 33, T.18 N.,
R.7 W., at bridge on State Highway 56, 2.3 miles east of
Franklin.

Lat 36°03°56”, long 91°36°37”, NE 1/4 sec. 3, T.16 N.,
R.6 W., at highway bridge 0.1 miles east of U.S. Highway
167 and 0.5 mile southeast of Evening Shade.

Lat 36°08°17”, long 91°30°12”, NW 1/4 sec. 10, T.17 N.,
R.5 W., at bridge on county road, 6.0 miles northeast of
U.S. Highway 167, and 8.0 miles northeast of Evening Shade.

Lat 36°01°12”, long 91°20°09”, N 1/2 and on line between
secs. 19 and 20, T.16.N., R.3 W, at bridge on State Highway
117, 4.0 miles north of Strawberry.

Lat 35°58°58”, long 91°20°12”, SW 1/4 SW 1/4 sec. 32,
T.16 N., R.3 W, at bridge on State Highway 117, 1.4 miles
northwest of Strawberry.

Lat 36°03°11”, long 91°18°36”, SW sec. 4, T.16 N., R3 W,
a bridge on State Highway 115, 2. miles south of Smithville.



analysis.—Continued

Thomas base-flow correlation methods (1985); G, graphical (Riggs, 1972)]
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Identifier Index station
number identifier
(figure 1, Drainage Index number
plate 1, Number of area station (figure 1,
Period of measurements table 1) measurements (mi?) Method number plate 1, table 1)
12/1965 - 9/1967, 91 10 343 S 07074000 54
9/1987 - 10/1988
9/1957 - 9/1964, 40 46 229 S 07074000 54
8/1987 - 10/1988
7/1964 - 9/1967, 92 14 299 S 07074000 54
9/1987 - 10/1988
10/1964 - 9/1970, 93 9 102 G 07074000 54
6/1978 - 8/1978,
8/1987 - 8/1988
8/1958 - 9/1963, 94 7 170 G 07074000 54
1/1967,
10/1987
7/1964 - 11/1966, 95 11 67.0 S 07074000 54
9/1987 - 10/1988
10/1964 - 11/1966, 96 22 79.2 G 07074000 54
9/1987
9/1953, 97 9 153 G 07074000 54
7/1964 - 9/1967,
9/1987 - 10/1988
8/1958 - 10/1965, 98 20 12.1 S 07074000 54
9/1987 - 10/1988
7/1964 - 9/1967, 99 11 74.8 S 07074000 54
9/1987
9/1956 - 8/1963, 100 17 69.4 S 07056000 6
9/1987 - 10/1988
7/1964 - 11/1966, 101 17 35.0 S 07074000 54
9/1987 - 10/1988,
9/2002
7/1964 - 9/1967, 102 10 32.2 S 07074000 54

9/1987 - 10/1988, 8/2001 - 9/2002
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Table 2. Partial-record gaging stations analyzed for low-flow characteristics and the method and index station used for this

[lat, latitude; long, longitude; mi, mile; mi’, square mile; ft*/s, cubic foot per second; Horizontal datum is NAD of 1927 or NAD of 1983; S, Stedinger and

Station
number

Station name

Station location

07074400

07074450

07075200

07075390

07076510

07076530

07076800

07194790

07194950

07195400

07196950

07246970

07247010

Curia Creek near Dowdy

Dota Creek near Newark

Devils Fork Little Red River near Brownsville

Archey Creek at Clinton

Big Creek near Pangburn

Big Creek near Letona

Bayou Des Arc near Garner

Muddy Fork Illinois River near Savoy

Little Osage Creek near Healing Springs

Illinois River at Highway 16 near Siloam
Springs

Evansville Creek at Evansville

Jones Creek near Waldron

Poteau River near Bates

Lat 35°52'15”, long 91°18°36”, NE 1/4 sec. 9, T.14 N.,
R.3 W, at bridge on state Highway 25, and 1.3 miles north of
Dowdy.

Lat 35°43°43”, long 91°24°51”, W 1/2 and on line between
sec. 27 and 34, T.13 N., R.4 W, at bridge on State
Highway 122, 2.5 miles northeast of Newark.

Lat 35°38'82", long 92°01'57", NW 1/4 sec. 35, T.12
N., R.10 W, at highway bridge 3.0 miles northeast of
Brownsville.

Lat 35°36°15”, long 92°27°35”, SE 1/4 sec. 10, T.11 N.,
R.14 W., at bridge on U.S. Highway 65 at northeast city
limits of Clinton.

Lat 35°27°22”, long 91°50°42”, NW 1/4 sec. 34, T.10 N.,
R.8 W., at bridge on county road, and 2.0 miles north of
Pangburn.

Lat 35°21°43”, long 91°48°04”, SE 1/4 sec. 36, T9N.,
R.8 W, at bridge on State Highway 16, 1.8 miles east of
Letona.

Lat 35°10°19”, long 91°44°47”, SE 1/4 sec. 3, T.6 N.,
R.7 W, at bridge on U.S. Highway 367, 2.7 miles northeast
of Garner.

Lat 36°04°12”, long 94°20°45”, NW 1/4 sec. 14, T.16 N,
R.32 W., at bridge on county road, 2.0 miles south of State
Highway 16, and 3.0 miles south of Savoy.

Lat 36°13°57”, long 94°16°37”, NW 1/4 sec. 15, R.31 W.,
1.5 miles south of Healing Springs.

Lat 36°08'41.00", long 94°29'41.00" SW 1/4 SW 1/4 sec. 15,
T.17 N., R.33 W., Benton County, Ark. Hydrologic Unit
11110103, at bridge on State Highway 16, 8.2 miles
downstream from Osage Creek and 4.6 miles southeast of
Siloam Springs.

Lat 35°48°20”, long 94°29°45”, near south edge of and on line
between sec. 15 and 16, T.13 N., R.33 W., at bridge on State
Highway 59, 1.0 mile north of Evansville.

Lat 34°53°14”, long 94°11°18”, SE 1/4 sec. 28, T.3 N.,
R.30 W., at bridge on Forest Service road, 6.0 miles west of
Waldron.

Lat 34°53°20", long 94°25°11", SE 1/4 SW 1/4 sec. 29,
T.3 N., R.32 W, at low-water crossing on county road, 2.1
miles upstream from Oklahoma State line and 2.3 miles
southwest of Bates.
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analysis.—Continued

Thomas base-flow correlation methods (1985); G, graphical (Riggs, 1972)]

Identifier Index station
number identifier
(figure 1, Drainage Index number
plate 1, Number of area station (figure 1,
Period of measurements table 1) measurements (mi?) Method number plate 1, table 1)
10/1964 - 11/1966, 103 12 55.6 S 07074000 54
9/1987 - 10/1988,
1/2002 - 9/2002
7/1964 - 11/1966, 104 13 56.6 S 07074000 54
9/1987 - 10/1989
10/1963 - 11/1966, 105 16 195 S 07261000 22
9/1987
10/1963 - 11/1966, 106 10 119 S 07075300 8
9/1987 - 10/1989
9/1957 - 10/1961, 107 11 84.3 S 07261000 22
7/1968,
9/1987 - 10/1988
7/1964 - 9/1967, 108 11 72.5 S 07261000 22
9/1987 - 10/1988
7/1964 - 9/1967, 109 16 96.9 S 07261000 22
8/1988 - 10/1988
7/1964 - 9/1967, 110 9 73.5 G 07049000 2
10/1988
9/1957 - 8/1963, 111 21 46.1 S 07049000 2
9/1987
11/1963 - 9/1967 41 21 510 S 07194800 9
8/1954 - 7/1963 112 22 23.6 S 07196900 12
7/1979 - 12/1981, 113 9 70.4 G 07196900 12
8/1985 - 9/1986,
3/1996 - 2/2006
6/1958 - 10/1963 , 114 10 251 S 07196900 12

9/1987 - 10/1988
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Table 2. Partial-record gaging stations analyzed for low-flow characteristics and the method and index station used for this

[lat, latitude; long, longitude; mi, mile; mi’, square mile; ft*/s, cubic foot per second; Horizontal datum is NAD of 1927 or NAD of 1983; S, Stedinger and

Station
number

Station name

Station location

07247100

07247200

07247300

07249600

07249700

07249800

07250600

07250935

07250965

07250974

07251400

Black Fork near Page, Okla.

Big Creek at Howard

Haws Creek near Black Fork

Lee Creek at Natural Dam

Mountain Fork Creek at Natural Dam

Lee Creek at Short, Okla.

Vache Grasse Creek near Lavaca

Jones Creek at Winfrey

Frog Bayou near Winfrey

Jack Creek near Winfrey

Cedar Creek near Rudy

Lat 34°45°35”, long 94°29°34", sec. 5, T.3 N.,R27E., at
highway bridge, 2.0 miles west of Arkansas-Oklahoma State
line and 5.0 miles northeast of Page.

Lat 34°42°24", long 94°26°14", sec. 31, T.1 N,, R32 W,
300 feet north of U.S. Highway 270, 1.0 mile east of
Arkansas-Oklahoma State line at Howard.

Lat 34°47°36", long 94°24°58", sec. 32, T2 N.,R32 W,,
at highway bridge, 2.0 miles east of Arkansas-Oklahoma State
line and 2.0 miles north of Black Fork.

Lat 35°38°46", long 94°23°37", SW 1/4 sec. 10, T.11 N.,
R.32 W., at bridge on State Highway 59 at natural Dam.

Lat 35°38°43", long 94°23°49", SE 1/4 sec. 9, T.11 N,
R.32 W., at bridge on State Highway 59 at Natural Dam.

Lat 35°33'57", long 94°31'56" in SE 1/4 sec. 27, T.13 N.,
R.26 E., Sequoyah County, Okla., Hydrologic Unit 11110104,
on right bank at right downstream end of bridge on State
Highway 101, 0.5 mile west of Short, Okla.

Lat 35°19°03", long 94°12°55", NW 1/4 sec. 5, T.7 N.,
R.30 W., at bridge on State Highway 22, 2.5 miles south of
Lavaca.

Lat 35°44'12", long 94°06'11" in SE 1/4 SW 1/4 sec. 5,

T.12 N., R.29 W., Crawford County, Ark. Hydrologic

Unit 11110201, near left bank in pasture 300 feet upstream
of bridge on Winfrey Valley Cutoff, 3 miles northeast of
junction of U.S. Highway 71 and Winfrey Valley Cutoff, and
10.6 miles northeast of Mountainburg, Ark.

Lat 35°43'37", long 94°06'26" in SE 1/4 SE 1/4 sec. 7,

T.12 N., R.29 W., Crawford County, Ark. Hydrologic

Unit 11110201, near right bank in pasture, 4.0 miles southeast
of junction of U.S. Highway 71 and Winfrey Valley Cutoff,
and 11.6 miles northeast of Mountainburg, Ark.

Lat 35°42'19", long 94°05'21" in NE 1/4 NE 1/4 sec. 20,
T.12 N., R.29 W., Crawford County, Ark. Hydrologic Unit
11110201, 2100 feet upstream of mouth at Lake Shepherd
SpringS., 8.7 miles northeast of the junction of U.S. Highway
71 and State Highway 282, and 11.3 miles northeast of
Mountainburg, Ark.

Lat 35°31°45", long 94x16°39", 1/4 sec. 22, T.10 N, R31 W,
200 feet upstream from mouth and 0.5 mile northwest of Rudy.
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analysis.—Continued

Thomas base-flow correlation methods (1985); G, graphical (Riggs, 1972)]

Identifier Index station
number identifier
(figure 1, Drainage Index number
plate 1, Number of area station (figure 1,
Period of measurements table 1) measurements (mi?) Method number plate 1, table 1)
11/1964 - 10/1963 , 115 13 47.0 S 07249400 14
9/1987 - 10/1988
11/1964 - 10/1963 , 116 17 11.1 S 07249400 14
9/1987 - 10/1988
8/1958 - 4/1963, 117 17 8.0 S 07249400 14
8/1988 - 10/1989
8/1958 - 4/1963, 118 35 169 S 07249985 15
8/1987 - 10/1989
8/1958 - 4/1963, 119 32 14.9 S 07196900 12
8/1988 - 9/1988
9/1957 - 10/1963, 42 43 242 S 07249985 15
8/1968,
3/1971 - 11/1973,
8/1988 - 10/1988
6/1958 - 7/1963, 120 25 105 S 07249985 15
3/1971 - 3/1974,
8/1987 - 10/1988
8/1958 - 7/1963, 43 18 20.3 S 07252000 16
8/1987 - 10/1988,
9/1999 - 6/2005
8/1958 - 8/1963, 44 16 54.9 S 07249985 15
8/1987 - 9/1988,
2/2003 - 1/2004
4/2001 - 6/2005 45 14 6.9 S 07249985 15

4/2001 - 6/2005 121 21 514 S 07249985 15
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Table 2. Partial-record gaging stations analyzed for low-flow characteristics and the method and index station used for this

[lat, latitude; long, longitude; mi, mile; mi’, square mile; ft*/s, cubic foot per second; Horizontal datum is NAD of 1927 or NAD of 1983; S, Stedinger and

Station
number

Station name

Station location

07251800

07251900

07252100

07252300

07256200

07256700

07257470

07257480

07258700

07260673

07260700

07261200

07261400

Little Mulberry Creek near Oark

Mulberry River near Cass

Little Mulberry Creek near Mulberry

White Oak Creek near Ozark

Horsehead Creek at Hartman

Big Shoal Creek near New Blaine

Middle Fork Illinois Bayou near Hector

North Fork Illinois Bayou near Scottsville

Sugar Creek near Sugar Grove

West Fork Point Remove Creek near Hattieville

Point Remove Creek near Morrilton

East Fork Cadron Creek near Enola

Mill Creek near Boles

Lat 35°41°11", long 93°39°45", SW 1/4 sec. 21, T.12 N.,
R.25 W., at bridge on Forest Service road, 3.7 miles west of
end of State Highway 103 and 5.0 miles west of Oark.

Lat 35°40°10", long 93°49°46", NE 1/4 sec. 35, T.12 N,,
R.27 W., at bridge on State Highway 23, 1.5 miles southwest
of Cass.

Lat 35°30°37", long 94°04°15", SW 1/4 sec. 27, T.10 N,
R.29 W, at bridge on U.S. Highway 64, 1.2 miles northwest
of Mulberry.

Lat 35°30°24", long 93°56°45", SW 1/4 sec. 26, T.10 N.,
R.28 W., at bridge on U.S. Highway 64, 7.0 miles west of Ozark.

Lat 35°26°06", long 93°36°21", SE 1/4 sec. 13, T9N.,
R.25 W., at bridge on U.S. Highway 64, 0.5 mile east of
Hartman.

Lat 35°17°30", long 93°27°35", SE 1/4 sec. 5, T.7 N.,
R.23 W., at bridge on State Highway 22, 2.3 miles west of
New Blaine.

Lat 35°31°42", long 92°56°29", E 1/2 sec. 7, T.10 N,
R.18 W., at bridge on State Highway 27, 4.9 miles northeast
of Hector.

Lat 35°30°00", long 93°01°07", S 1/2 sec. 21, T.10 N,
R.19 W., at bridge on Forest Service road, 2.4 miles southwest
of State Highway 27 and 4.0 males northeast of Scottsville.

Lat 35°04{381, long 93°49°08", NE 1/4 sec. 25, T.5 N.,
R.27 W., at bridge on State Highway 217, 1.1 miles west of
Sugar Grove.

Lat 35°19'29", long 92°52'23" NE 1/4 SE 1/4 sec. 23,

T.08 N., R.18 W., Pope County, Ark., Hydrologic Unit
11110203, on right bank about 300 ft upstream from

State Highway 247 bridge, 5.5 miles northwest of Hattieville,
and about 7.8 miles northeast of Atkins.

Lat 35°10°56", long 92x47°01", NW 1/4 sec. 11, T.6 N,
R.17 W., at bridge on U.S. Highway 64, 3.0 miles northwest
of Morrilton.

Lat 35°13°06", long 92°16°44", NE 1/4 sec. 28, T.7N.,
R.12 W., at bridge on county road, 2.1 miles south of State
Highway 225, and 4.5 miles west of Enola.

Lat 34°44°14", long 94°04°49", SE 1/4 SE 1/4 sec. 16,
T.1 N., R.29 W, at bridge on U.S. Highway 71, 4.0 miles
south of Boles.
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analysis.—Continued

Thomas base-flow correlation methods (1985); G, graphical (Riggs, 1972)]

Identifier Index station
number identifier
(figure 1, Drainage Index number
plate 1, Number of area station (figure 1,
Period of measurements table 1) measurements (mi?) Method number plate 1, table 1)
11/2001 - 6/2005 122 12 67.2 S 07252000 16
8/1958 - 8/1963, 123 12 267 S 07252000 16
8/1987 - 10/1988
11/1963 - 9/1967, 124 22 514 S 07252000 16
8/1988 - 10/1988
11/1963 - 9/1967, 125 20 75.5 S 07252000 16
9/1987 - 10/1988
8/1957 - 7/1963, 126 22 126 S 07257006 17
10/1988
8/1957 - 7/1963, 127 25 48.8 S 07257006 17
9/1987 - 10/1988
9/1952, 8/1957 - 7/1963, 128 9 57.4 G 07257500 18
8/1973,
9/1987 - 10/1988
8/1957 - 8/1963, 129 9 86.7 G 07257500 18
9/1987 - 10/1988,
12/2002
11/1963 - 9/1967 130 17 95.0 S 07260000 20
11/1963 - 9/1967 46 63 221 S 07257006 17
10/1957 - 9/1967 131 15 489 G 07257006 17
6/1978 - 6/2005 132 17 122 S 07261000 22
9/1952, 133 17 50.4 S 07261500 23

9/1957 - 8/1963
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Table 2. Partial-record gaging stations analyzed for low-flow characteristics and the method and index station used for this

[lat, latitude; long, longitude; mi, mile; mi’, square mile; ft*/s, cubic foot per second; Horizontal datum is NAD of 1927 or NAD of 1983; S, Stedinger and

Station
number Station name Station location

07261600 Gafford Creek near Bluffton Lat 34°53°53", long 93°36°44", sec. 24, T.3 N., R25 W,,
at bridge on State Highway 28, 0.8 mile southwest of Bluffton.

07336900 Walnut Bayou near Foreman Lat 33°39°14", long 94°21°33", on east line sec. 12, T.13 S.,
R.32 W., at highway bridge 5.0 miles southeast of Foreman.

07338700 Twomile Creek near Hatfield Lat 34°30°52", long 94°20° 14", NW 1/4 NW 1/4 sec. 8,
T.3 S.,R.31 W, at bridge on U.S. Highway 71, 3.1 miles
northeast of Hatfield.

07338720 Mountain Fork near Hatfield Lat 34°30°18", long 94°25°50", E 1/2 and on line between
sec. 8 and 17, T.3 S., R.32 W, at bridge on State Highway
246, 3.5 miles northwest of Hatfield.

07339200 Rolling Fork near Grannis Lat 34°14°48", long 94°22°21", NW 1/4 sec. 14, T.6 S.,
R.32 W., at bridge on county road 2.0 miles west of Grannis.

07340400 Cossatot River near Umpire Lat 34°17°45", long 94°10°39", SE 1/4 SW 1/4 sec. 23,
T.5 S.,R.30 W, at bridge on State Highway 4, 7.5 miles
west of Umpire.

07355810 Ouachita River near Mena Lat 34°35°01", long 94°09°06", NW 1/4 NE 1/4 sec. 13,
T.2 S.,R.30 W. at bridge on State Highway 88, 4 .7 miles
east of Mena.

07357710 Glazypeau Creek at Mountain Pine Lat 34°34°18", long 93°09°83" SE 1/4 sec. 8, T.2 S.,
R.20 W., at bridge on State Highway 227, 0.5 mile east
of Mountain Pine.

07358010 Fourche A Loupe Creek near Hot Springs Lat 34°23°00", 93°07°57", SW 1/4 sec. 15, T4 S.,R20 W.,
at bridge on State Highway 7 and 9.2 miles southwest of Hot
Springs.

07358700 Gulpha Creek near Hot Springs Lat 34°28°16", long 92°59°09", E 1/2 sec. 13, T.3 S,
R.19 W., at bridge on U.S. Highway 270, 4.6 miles southeast
of Hot Springs.

07360200 Little Missouri River near Langley Lat 34°18'41.9", long 93°53'59.4"in NW 1/4 SW 1/4 sec. 16,
T.5 S.,R.27 W., Pike County, Ark., Hydrologic Unit 08040103,
at bridge on State Highway 84, 3.3 miles west of Langley.

07361025 Prairie Creek near Murfreesboro Lat 34°02°34", long 93°41°02", NE 1/4 sec. 20, T.8 S.,
R.25 W., at bridge on State Highway 301, 1.5 miles south of
Murfreesboro.

07361160 North Fork Ozan Creek near McCaskill Lat 33°52°24", long 93°38°30", near center and on line
between secs. 14 and 23, T.10 S., R.25 W., at bridge on county
road, 3.0 miles south of McCaskill.

07361540 Wolf Creek near Antoine Lat 34°01°11", long 93°26°15", SE 1/4 sec. 27, T.8 S.,
R.23 W., at bridge on State Highway 29, 1.5 miles southwest
of Antoine.
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analysis.—Continued

Thomas base-flow correlation methods (1985); G, graphical (Riggs, 1972)]

Identifier Index station
number identifier
(figure 1, Drainage Index number
plate 1, Number of area station (figure 1,
Period of measurements table 1) measurements (mi?) Method number plate 1, table 1)
6/1958 - 8/1963, 134 23 41.4 S 07261500 23
9/1987 - 10/1988
9/1957 - 8/1963, 135 17 90.1 S 07261500 23
7/1984, 9/1988
8/1957 - 8/1963 136 27 15.9 S 07356000 26
7/1984, 9/1987 - 8/1988
9/1958 - 8/1963 137 67 168 S 07356000 26
11/1963 - 9/1967, 138 9 31.1 G 07339500 65
9/1987 - 8/1988
5/1971 - 11/1973, 139 13 141 S 07356000 26
5/1986 - 8/2005
7/1964 - 9/1967 140 10 39.5 S 07356000 26
11/1963 - 9/1967, 141 11 30.1 S 07356500 70
9/1987 - 9/1988
7/1964 - 11/1966, 142 13 4.7 S 07356500 70
9/1987 - 8/1988
7/1964 - 9/1967, 143 19 38.9 S 07356500 70
9/1987 - 10/1988
7/1964 - 9/1967, 47 119 67.7 S 07356500 70
9/1987 - 10/1988
9/1957 - 8/1963, 144 10 32.0 S 07356500 70
8/1988 - 10/1988
6/1974 - 9/ 2205 145 5 97.3 G 07356500 70
1/1963 - 11/1966, 146 10 37.5 S 07356500 70

9/1987 - 8/1988
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Table 2. Partial-record gaging stations analyzed for low-flow characteristics and the method and index station used for this

[lat, latitude; long, longitude; mi, mile; mi’, square mile; ft*/s, cubic foot per second; Horizontal datum is NAD of 1927 or NAD of 1983; S, Stedinger and

Station
number

Station name

Station location

07361640

07361650

07361800

07362090

07362550

07362600

07362700

07362800

07362900

07363110

07363160

07363180

07363276

07364060

Little Terre Rouge Creek near Emmet

Terre Rouge Creek near Prescott

Terre Noire Creek near Gurdon

Camp Creek near Smackover

Moro Creek near Banks

Alum Fork Saline River at Crows

Middle Fork Saline River at Crows

South Fork Saline River near Hot Springs

North Fork Saline River near Benton

Big Creek at Poyen

Saline River near Leola

Lost Creek near Sheridan

Hurricane Creek near Ico

Bayou Lapile at Strong

Lat 33°44°56", long 93°27°45", NE 1/4 sec. 34, T.11 S.,
R.23 W., at bridge on U.S. Highway 67, 1.4 miles northeast
of Emmet.

Lat 33°46°46", long 93°14°10", SW 1/4 sec. 14, T.11 S.,
R.21 W., at bridge on State Highway 24, 8.5 miles east of
Prescott.

Lat 33°55°02", long 93°02°08", SW 1/4 sec. 27, T.2 S.,
R.19 W., at highway bridge 7.0 miles east of Gurdon.

Lat 33°21°12", long 92°46°28", NE 1/4 sec. 8 T.16 S.,
R.16 W., at bridge on State Highway 160, 2.0 miles west
of Smackover city limits.

Lat 33°32°38", long 92°19°00", NW 1/4 sec. 35, T.13 S.,
R.12 W., at bridge on State Highway 4, 3.5 miles southwest
of Banks.

Lat 34°36°56", long 92°44°55", NW 1/4 sec. 29, T.1 S.,
R.16 W., at bridge on State Highway 5, 1.0 mile east of Crows.

Lat 34°36°54", long 92°46°44", NW 1/4 sec 25, T.1 S.,
R.17 W., at bridge on State Highway 5, 0.5 mile west of Crows.

Lat 34°35°10", long 92°58°11", SE 1/4 sec. 6, T.2 S.,
R.18 W, at bridge on State Highway 5, 7.0 miles northeast
of Hot Springs.

Lat 34°36°18", long 92°37°67", SW 1/4 sec. 28, T.1 S,
R.15 W., at bridge on State Highway 5, 4.0 miles northwest
of Benton.

Lat 34°18°52", long 92°38°25", SE 1/4 sec. 5, T.5 S.,
R.15 W., at bridge of State Highway 229, 0.7 mile south
of Poyen.

Lat 34°12°37", long 92°32°52", in NW 1/4 SW 1/4 sec 8,
T.6 S.,R.14 W, at bridge on State Highway 46, 3.8 miles
northeast of Leola.

Lat 34°18°52", long 92°27°58", SE 1/4 sec. 1, T.5 S.,
R.14 W., at bridge on U.S. Highway 270, 4.0 miles west of
Sheridan.

Lat 34°27°05", long 92°22°1 8", NE, NE, sec. 23, T.3 S.,
R.13 W., at bridge on county road, 1.2 miles west of Ico.

Lat 33°06°53", long 92°20°47", N 1/2 sec. 33, T.18 S,
R.12 W., at highway bridge 0.5 mile northeast of Strong.
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analysis.—Continued

Thomas base-flow correlation methods (1985); G, graphical (Riggs, 1972)]

Identifier Index station
number identifier
(figure 1, Drainage Index number
plate 1, Number of area station (figure 1,
Period of measurements table 1) measurements (mi?) Method number plate 1, table 1)
7/1964 - 9/1967 147 9 40.7 G 07349430 69
11/1963 - 11/1966, 148 17 232 S 07349430 69
8/1988
10/1958 - 8/1963, 149 12 43.1 S 07365800 74
9/1968
8/1960 - 9/1967 150 14 121 S 07356500 70
10/1958 - 8/1963, 151 12 43.1 S 07365800 74
9/1968
10/1958 - 6/1966 152 32 405 G 07362500 30
8/1960 - 9/1967 153 14 121 S 07356500 70
8/1958 - 11/1962, 8/1966, 154 16 102 S 07356500 70
7/1974 - 11/1983, 7/2002 - 2/2006
8/1958 - 8/1963 155 18 12.5 S 07356500 70
9/1957 - 10/1963 156 18 133 G 07356500 70
10/1957 - 7/1964 157 8 932 S 07363500 196
7/1964 - 9/1967 158 4 67.9 G 07363400 195
7/1964 - 8/1965, 159 9 88.8 G 07363400 195
9/1987 - 10/1989
10/1965 - 9/1967 160 18 88.8 S 07349430 69

6/1963 - 11/1964,
9/1987 - 10/1989
10/1958 - 8/1965
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An assumption for the graphical technique is that the
moments, such as the estimated skew and standard deviation,
of the log Pearson Type III distribution transfer from the index
stations to the partial-record stations. Additionally, the O,
and Q. characteristics for the selected index station had to be

7,10
greater than zero.

Methods of Analysis at Ungaged Basins

Two types of regression analysis were used in this
study to regionalize low-flow characteristics based upon data
observed at continuous-streamflow record gaging stations
and partial-record stations. Logistic regression was used to
estimate the probability of an annual minimum flow at a site
being zero and weighted least-squares regression was used to
estimate the 0, , values. The independent variables in both
models are the basin attributes.

Regional Regression Models for Low-Flow
Characteristics

Many streams in Arkansas experience zero flow as their
minimum flow each year. A logistic regression model was
used to estimate the probability of an annual d-day low-flow,
such as the annual Q,, equal to zero at an ungaged location
(Hortness, 2006; Bent and Steeves, 2006; Ludwig and Tasker,
1993). The form of the logistic regression model is given by:

e/éo +/§1 logjo (x; )+"'+ﬁk logjo (x;)

p zero = 1 - Py A (2)
1+ eﬁ,;*ﬂl logo (3 )+...4 By logyo (x;)
where
P, isthe probability of the annual d-day low
' flow being zero,

k is the number of basin attributes,
X is the value of the kth basin attribute, and
B..B.DB, are the coefficients determined by

maximizing the log-likelihood
function (described in more detail in
appendix 2).
On one hand, if p , was greater than the non-exceedence
probability (=1/T, where T is the return period of interest), a
low-flow characteristic of interest, such as the QMO, was set to
equal O ft¥/s. On the other hand, if D, Was less than the non-
exceedence probability, an estimate of the low-flow charac-
teristic was calculated by a multiple linear regression model
using a weighted least squares (WLS) parameter fit.
The form of the multiple linear regression model used
was:

102, (O, 11 ) = B, + B log, (x) +... 3 log  (x,) +0 (3)

where
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Qd—day, T—year

By B B,

is the historical estimate of the d-day,
T-year low flow,
are the estimated coefficients of the
model using a modified WLS
parameter fitting approach by
Tasker (1980), and
v is the sum of the model error and
time-sampling errors (appendix
2).
The conventional weights of WLS by Tasker (1980) apply
only to continuous-streamflow record gaging stations and not
to the partial-record stations, so a modified WLS approach
was used to properly weight both types of stations (appendix
2).

In addition to performing regression analyses on the data
for streams in each region, an analysis also was performed for
the entire State. Several times these analyses yielded “state-
wide” regression models that were better (lower error statis-
tics) than the regional models. When this was the case, or if
there were insufficient data for no-flow events in a region, the
statewide regression model was used in place of a regression
model specific to that region.

Basin Attributes Considered

The low-flow characteristics of streams are directly
related to the physical properties of the drainage basin. In
most instances, drainage area is considered to be the predomi-
nant factor in explaining streamflow variability. Variations in
low-flow yields can be closely associated with physiography
(Hines, 1975). For example, drainage basins that are underlain
by substrata that have high permeability and porosity almost
always have greater base flows than basins that are underlain
by substrata with low permeability and porosity. A variable
that explains a substantial amount of the variability in low-
flow characteristics is the base-flow recession time constant,
tau (1), and can be estimated at partial-record gaging stations
(Eng and Milly, 2007).

Other factors such as precipitation, soil hydrologic group,
forest cover, basin slope, land use, and basin length (described
in appendix 3) could substantially affect low-flow variability.
In total, a group of 75 basin attributes (table 3) was tested for
statistical significance in regression models.

Basin Attribute Selection

Each of the 75 basin attributes was examined for moder-
ate correlation to other attributes (p > 0.5) by Pearson cor-
relations (Helsel and Hirsch, 2002). If a moderate correla-
tion existed among two basin attributes, one was eliminated
from consideration in the study (appendix 4). A set of basin
attributes was selected to form the final regression model
when they were found to be statistically significant (p < 0.05)
(appendix 4).
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Table 3. Basin attributes tested for significance in the regression analysis.

[WMS, Watershed Modeling System; NAVD 88, North American Vertical Datum of 1988; NLCD, National Land Cover Dataset; GIS, Geographic Information
System; PRISM, Parameter-elevation Regressions on Independent Slopes Model (Prism Group, Oregon Climatic Service of Oregon State University); STATSGO,
State Soil Geographic (Schwartz and Alexander, 1995; U.S. Department of Agriculture, 2001); Kn, Nacatoch Sand; Kt, Trinity Formation; Kto, Tokio Formation;
Tw, Wilcox Group]
Physical Metrics (WMS)

Drainage area (square miles)

Basin slope (foot/foot or mile/mile)

Overland flow (mile)

Percent facing north (percent)

Percent facing south (percent)

Maximum flow distance (mile)

Maximum flow slope (foot/foot or mile/mile)

Maximum stream length (mile)

Maximum stream slope (foot/foot or mile/mile)

Basin length (mile)

Effective basin width (mile)

Basin shape factor (dimensionless)

Basin perimeter (mile)

Basin sinuosity factor

Basin average elevation (feet, NAVD 88)

Landcover Characteristics (NLCD using GIS)
Deciduous forest (percent)
Evergreen forest (percent)
Mixed forest (percent)
Total forest (percent)
Pasture/hay (percent)

Row crops (percent)

Precipitation, at stream-gaging station location (PRISM using GIS)
Precipitation 1971-2000, at gage, Mean annual (inches)
Precipitation 1971-2000, November at gage, Mean monthly (inches)
Precipitation 1971-2000, December at gage, Mean monthly (inches)
Precipitation 1971-2000, January at gage, Mean monthly (inches)
Precipitation 1971-2000, February at gage, Mean monthly (inches)
Precipitation 1971-2000, March at gage, Mean monthly (inches)
Precipitation 1971-2000, April at gage, Mean monthly (inches)
Precipitation 1971-2000, November-December at gage, Mean seasonal (inches)
Precipitation 1971-2000, January-February at gage, Mean seasonal (inches)

Precipitation 1971-2000, March-April at gage, Mean seasonal (inches)
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Table 3. Basin attributes tested for significance in the regression analysis.—Continued

[WMS, Watershed Modeling System; NAVD 88, North American Vertical Datum of 1988; NLCD, National Land Cover Dataset; GIS, Geographic Information
System; PRISM, Parameter-elevation Regressions on Independent Slopes Model (Prism Group, Oregon Climatic Service of Oregon State University); STATSGO,
State Soil Geographic (Schwartz and Alexander, 1995; U.S. Department of Agriculture, 2001); Kn, Nacatoch Sand; Kt, Trinity Formation; Kto, Tokio Formation;
Tw, Wilcox Group]

Precipitation, at stream-gaging station location (PRISM using GIS)—Continued

Precipitation 1961-1990 at gage, Mean annual (inches)

Precipitation 1961-1990, November at gage, Mean monthly (inches)
Precipitation 1961-1990, December at gage, Mean monthly (inches)
Precipitation 1961-1990, January at gage, Mean monthly (inches)

Precipitation 1961-1990, February at gage, Mean monthly (inches)
Precipitation 1961-1990, March at gage, Mean monthly (inches)

Precipitation 1961-1990, April at gage, Mean monthly (inches)

Precipitation 1961-1990, November-December at gage, Mean seasonal (inches)
Precipitation 1961-1990, January-February at gage, Mean seasonal (inches)

Precipitation 1961-1990 March-April at gage, Mean seasonal (inches)

Precipitation, drainage basin average (PRISM using GIS)
Precipitation 1971-2000, basin average, Mean annual (inches)
Precipitation 1971-2000, November basin average, Mean monthly (inches)
Precipitation 1971-2000, December basin average, Mean monthly (inches)
Precipitation 1971-2000, January basin average, Mean monthly (inches)
Precipitation 1971-2000, February basin average, Mean monthly (inches)
Precipitation 1971-2000, March basin average, Mean monthly (inches)
Precipitation 1971-2000, Aprilil basin average, Mean monthly (inches)
Precipitation 1971-2000, November-December basin average, Mean seasonal (inches)
Precipitation 1971-2000, January-February basin average, Mean seasonal (inches)
Precipitation 1971-2000, March-April basin average, Mean seasonal (inches)
Precipitation 1971-2000, November-April basin average, Mean seasonal (inches)
Precipitation 1961-1990, basin average, Mean annual (inches)
Precipitation 1961-1990, November basin average, Mean monthly(inches)
Precipitation 1961-1990, December basin average, Mean monthly (inches)
Precipitation 1961-1990, January basin average, Mean monthly (inches)
Precipitation 1961-1990, February basin average, Mean monthly (inches)
Precipitation 1961-1990, March basin average, Mean monthly (inches)
Precipitation 1961-1990, April basin average, Mean monthly (inches)
Precipitation 1961-1990, November-December basin average, Mean seasonal (inches)
Precipitation 1961-1990, January-February basin average, Mean seasonal (inches)
Precipitation 1961-1990 March-April basin average, Mean seasonal (inches)

Precipitation 1961-1990, November-April basin average, Mean seasonal (inches)
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Table 3. Basin attributes tested for significance in the regression analysis.—Continued

[WMS, Watershed Modeling System; NAVD 88, North American Vertical Datum of 1988; NLCD, National Land Cover Dataset; GIS, Geographic Information
System; PRISM, Parameter-elevation Regressions on Independent Slopes Model (Prism Group, Oregon Climatic Service of Oregon State University); STATSGO,
State Soil Geographic (Schwartz and Alexander, 1995; U.S. Department of Agriculture, 2001); Kn, Nacatoch Sand; Kt, Trinity Formation; Kto, Tokio Formation;
Tw, Wilcox Group]

Soil Characteristics STATSGO
Soil permeability (inches/hour)
Soil drainage (dimensionless)

Soil hydrologic group (dimensionless)

Surficial Geology (Arkansas Geology Map (Haley and others, 1976))
Percent Mississippian (percent)
Percent Ordovician (percent)
Percent Mississippian and Ordovician (percent)

Percent Mississippian, Ordovician, Kn, Kt, Kto and Tw (percent)

Tau, Baseflow Recession Constant (Ken Eng, with GIS using kriging interpolation to develop GIS raster grid)
Tau annual (days)
Tau annual (days)
Tau, November-December (days)
Tau, January-February (days)
Tau, March-April (days)
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Base-Flow Recession Constant, tau (t)

Boussinesq (1903) formulated the idealized problem of
outflow from a horizontal, unconfined aquifer discharging
into a fully penetrating stream. Brutsaert and Nieber (1977)
showed that several available solutions of the Boussinesq
problem follow the general power relation:

©_ g @)
dt
where
0 is streamflow,
t is time, and
aand b are constants.

For application to the low-flow problem addressed herein
only the large-time behavior was analyzed, which is generally
associated with a value of b equal to 1 (Brutsaert and Lopez,
1998; Eng and Brutsaert, 1999). For large-time solution, a is
given by:

1 7'KpdL
a=—= T (5)
T
and thus;
0., =0e"" (©6)
where

0, is the streamflow at time ¢,
At is change in time,
is the streamflow at time #+At
T is the reciprocal of a (see equation 4),
K is the hydraulic conductivity,
f  1is the drainable porosity,
d is the aquifer thickness,
L, is the upstream strenght lenght,
A is the drainage area, and
P is approximately 0.3465 (Brutsaert and
Nieber, 1977).

The parameter 7 is a long-term base-flow-recession time

egy for existing data in the partial-record network of Arkansas
was not suitable for use in the methods described by Eng and
Milly (2007), their method was only applied to the continuous-
streamflow record gaging stations, and a kriged map (figs. 3-6)
of mean 7 values was developed from them. From the kriged
maps, a 7 value can be determined for any stream in the State
except for eastern Arkansas (not included in the study area)
and used in the regression models. 7 is assumed to be mostly
spatially dependent for a kriged map, which is not necessarily
true, but a map was needed to spatially distribute the 7 data for
use in the regression models.

The 7 values are seasonally dependent because they are
derived from discharge records from recession periods that
are affected by evapotranspiration (Brutsaert, 1982; Zecha-
rias and Brutsaert, 1988; Brutsaert, 2005). To examine if
the seasonality of 7 values affects the estimates of low-flow
characteristics, average 2-month 7 values were calculated and
used as potential predictor variables in conventional multiple
linear regression models. Recession flows during periods that
were completely within the November to December, January
to February, and March to April periods were used to compute
seasonal 7 values.

Performance Metrics for Evaluation of Regression
Models

The potential effect of the basin attributes on the coeffi-
cients of the regression model can be measured by the leverage
statistic. This statistic is based upon basin attribute informa-
tion, period of record, mean, standard deviation and skew of
the annual series, and the log-Pearson Type III deviate, so it
can be calculated before the regression model is formed. For
WLS regression, it can be given by:

h=X(X"W'X)! XTW (7

where

h is the matrix containing the leverage values
for all basins,

X is the matrix of all basin attributes at all basins
in the regression augmented by a column
of ones,

T is the transpose of a matrix, and

W is the WLS weighting matrix.

constant, which characterizes the rate of recession of base flow For a basin’s attributes to have large effect on the determina-

(Brutsaert and Lopez, 1998; Eng and Brutsaert, 1999). Instead
of using equation (5), an effective value of 7 can be calculated
from daily streamflow measurements by use of equation (6)
for partial-record and continuous-streamflow record gaging
stations (Eng and Milly, 2007). For continuous-streamflow
record gaging stations, an empirical Monte Carlo approach
was used to identify 400 pairs of days. The associated daily
streamflow measurements for these days were then used to
calculate 400 7 values by equation (6) for each continuous-
streamflow record gaging station. Because the sampling strat-

tion of the coefficients of a regression model it must be equal
to or greater than the leverage threshold that is given by:

2D ®)

limit

n
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where
n is the number of basins in the regression
model, and
h,, values are the main diagonal compoents of the h

matrix from equation 7.

Basins whose leverage values exceed the limit given by
equation 8 were removed to evaluate the effect on the coef-
ficients of the regression model. If the coefficients changed
by more than 20 percent from their original values, the basin
was removed. If not, the basin was retained in the regression
model. The removed basins also were checked to see if some
previously unknown alteration to the watershed had occurred.

The performance of the two types of regression models
was evaluated using different methods. The performance of the
logistic regression models was evaluated using the percentage
of basins incorrectly estimated to have zero flow (misclassifi-
cation percentage). The evaluation metric for the conventional
WLS multiple linear regression models was the average vari-
ance of prediction (Tasker and Stedinger, 1986), AVP, modi-
fied for use for WLS regression and given by:

n

AVP =0 + (l) >x (XW'X)' ¥ )

i=1

where

s 1is the model error variance,

n is the number of basins in the regression
model, and

x.  is the vector containing the basin attribues of
the i basin augmented by a value of one.

The conventional performance metric based on the AVP is
the average standard error of prediction, Sp, which is an error
reported as a percent of the observed value. The S, metric is
given by (Aitchison and Brown, 1957, modified for use of
common logarithms):

0.5

Sp -100 |:e(lnm)2 are 1:| (10)

In addition to the S, metric, the amount of variability
accounted for by the regression model for the estimated low-
flow characteristic is calculated by the pseudo R’ metric. The
pseudo R? metric is a more suitable metric than the conven-
tional and adjusted R? metrics for weighted and generalized
least squares regression models (Griffis and Stedinger, 2007),
because unlike the conventional and adjusted R* metrics, the
pseudo R? measures the amount of variability accounted for
only by the model. Pseudo R? is given by (Griffis and Sted-
inger, 2007):
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. . o,
Pseudo R —1——2
o

(1)

where
g is the model error variance of a constant
regression model, and
o) f is the model error variance for a regression

model containing the final k predictors.

Low-Flow Characteristics at
Continuous-Streamflow and Partial-
Record Gaging Stations

In general, Q7, 0 and Q7,2 (tables 4 and 5, located at end of
the report) values were lowest during August through Sep-
tember. Streams that were located in large basins and highly
regulated generally had higher Q,  and Q,, values than
streams that were located in small, unregulated streams. Often,
unregulated streams with drainage areas less than 100 mi®
experienced Q, , values of 0.0 ft*/s, particularly in the Boston
Mountains and Arkansas Valley physiographic sections (fig.
7).

Regionalization of Low-Flow
Characteristics

A regression analysis was used to develop regional flow
models that related basin characteristics and precipitation
to low-flow characteristics at continuous-streamflow record
gaging stations and partial-record gaging stations in Arkansas.
These regional flow models, subsequently presented herein,
can be used to estimate low-flow characteristics at any desired
location on streams in the study area.

Low-Flow Regions of the State

Hines (1975) first associated physiographic areas of the
State with corresponding low-flow yields from the streams in
Arkansas. For regionalization purposes, Ludwig and Tasker
(1993) divided the western two-thirds of the State into three
low-flow regions of well sustained and poorly sustained flow.
This subdivision was further supported by the regression
models in each region for Ludwig and Tasker (1993). Minor
changes to Region 2 were made because of enhanced geo-
graphical information systems capabilities, but for the most
part, they remained the same for this report (plate 1).



40 Low-Flow Characteristics and Regionalization of Low-Flow Characteristics for Selected Streams in Arkansas

94° 93°
|

92° 91°

Springfield-Salem Plateaus

36°

Boston Mountains

35°

Ouachita Mountains

340

West Gulf Coastal Plain

Arkansas Valley

EXPLANATION

Area not included in study
Mississippi
Alluvial
Plain

! T

Base from the U.S. Geological Survey digital data, 2000, 1:100,000
Universal Transverse Mercator projection

Zone 15

Figure 7. Physiographic sections of Arkansas.

Physiographic division boundaries
from Fenneman and Johnson (1946)

15 30 60 MILES
IR N T N O M B
FTT T T TT]
1530 60 KILOMETERS

o——o



Region 1 encompasses most of the upper White River
Basin and parts of the Arkansas River Basin in Arkansas. The
region is underlain by a series of limestone units, and, because
of this, exhibits numerous characteristics of karst terrain (Lud-
wig and Tasker, 1993). Streams in the region are sustained
by discharges from numerous springs, which are issued from
a well-developed system of solution channels. The well-
sustained nature of the spring flow is indicative of a regional
source of ground water that is supplemented during extended
periods of precipitation by a local component of flow.

Region 2 includes two separate areas that are geologically
and physiographically different but are similar with respect
to base flow. The northern area of this region includes the
Boston Mountains, Arkansas Valley, and the northern part of
the Ouachita Mountains physiographic sections (Fenneman
and Johnson, 1946) (fig. 7). These sections are composed of
densely consolidated sandstone and shale deposits. Because
only small amounts of ground water are available from the
joints and fractures in these sections, many of the streams in
this area recede to zero flow each year.

The southern part of Region 2 lies within the West Gulf
Coastal Plain physiographic section (Fenneman and Johnson,
1946; Ludwig and Tasker, 1993). The area is underlain by
consolidated deposits of sand, silt, and clay. The streams in
this area generally do not have sustained base flow because,
in part, the stream channels are not incised deeply enough to
intercept the water table, and, in part, because the surficial
deposits have low permeability and porosity.

Region 3 lies in the southern Ouachita Mountains and
extends southward into the West Gulf Coastal Plain. It
includes much of the upper Ouachita River Basin and parts of
the Red River Basin. Base flows within the Ouachita Moun-
tain section are derived from formations that are composed
primarily of fine-grained sandstone and chert deposits. These
formations typically have high porosity and permeability,
which enhances the recharge potential of the rocks. Base
flows within the Coastal Plain section are derived as surplus
recharge from the productive aquifers in the area including the
Sparta Sand and the Nacatoch Sand.

Low-Flow Characteristics at Ungaged Basins

The basin attribute selection procedures applied to the
75-candidate basin attributes resulted in 15 that were deter-
mined to be statistically significant in the logistic and WLS
regression models (appendix 4; table 4-2). No more than three
basin attributes were allowed to enter any of the regression
models. Despite the amount of error introduced by kriging , it
was found statistically significant (p < 0.05) in all the logistic
regression models and in the majority of the WLS regression
models.

Basins with leverage values that exceeded the hlimil’ and
affected the coefficients of either the logistic or WLS regres-
sion model were removed from that regression model and
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are listed in appendix 2, table 2-1. Table 6 contains the final
logistic regression models and associated performance metrics
(misclassification percentage) for each low-flow characteristic
of interest. The Do values for seasonal low-flow character-
istics are generally more accurate than the p  values for the
annual ones except in Region 2. The only basin attribute to
appear in all logistic regression models was 7, which indicates
its importance in estimating p_ values.

The final WLS regression models and their associated
performance metrics (Pseudo R? and S,) are presented in table
7. The list of continuous-streamflow record and partial-record
gaging stations used within each of the three region’s sets of
regression models is located in table 8. For Regions 2 and 3,
the annual low-flow characteristics inherently have larger S
and lower Pseudo R? values than those for the seasonal low-
flow characteristics. In Region 1, the amount of error among
the seasonal and annual low-flow characteristics is roughly
equivalent. These differences among the annual and seasonal
low-flow characteristics are mainly because of the varying
amount of sustained base flow during different parts of the
climatic year. The computed low-flow characteristics of basins
in Region 1 generally are much larger on average than those
in Regions 2 and 3 indicating that basins in Region 1 have
longer periods of sustained base flow. The differences in the
annual and seasonal analysis in Regions 2 and 3 indicate that
the basins in these regions have more variation in the amount
of sustained base flow than in Region 1. In general, the period
of the climatic year from November to April is not when the
lowest recorded daily flows occur in Arkansas, so the basins
during this period have larger sustained base flows. The
increase in the performance of the WLS regression models for
the bimonthly and monthly low-flow characteristics over the
annual models reflects the reduced variation in the base flows.
For the WLS regression models, additional information, such
as the average model error and the basins removed for each of
the regions, is presented in appendix 2.

The range of basin attribute values used to form the logis-
tic models is listed in table 9. The range for those attributes
used to form the multiple linear regression models using a
WLS parameter fitting estimation are listed in table 10, which
indicates appropriate ranges in values for application of the
equations.

In addition to performing regression analyses on the data
for streams in each region, an analysis also was performed for
the entire State. Several times these analyses yielded “state-
wide” regression models that were better (lower error statis-
tics) than the regional models. When this was the case, or if
there were insufficient data for no-flow events in a region, the
statewide regression model was used in place of a regression
model specific to that region.

Use of Regression Models

Example calculations to demonstrate use of the regres-
sion models are described in this section. The examples show
application of logistic and WLS models.
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Table 6. Logistic regression models and associated performance metrics (misclassification percentage) for each low-flow
characteristic of interest.

[**, Insufficient annual events equal to zero cubic feet per second for individual equation; the statewide equation shown here is used for this calculation. A,
area in square miles; 7 g L annual, in days; 0., averaged consecutive 7-day minimum discharge; O, 7-day, 10-year low flow; 0,, 7-day, 2-year low
flow; Ordo/Miss K, percent surficial geology as Ordovician and Mississippian rocks; --, no logistic regression model available for this low-flow characteristic]

Misclassification
. L . . percentage
Low-flow characteristic Multiple linear weighted least squares (WLS) regression model
Q7,2 Q7.]0
Region 1

e—20.0+3.010g10 (A)+16.810g, (7 gmuar)

Annual Q7 Provo = 1- 1+ e—20,0+3.010g10(A)+16~310g10(7Annuu1) > 85

e—10A2+1A210g10 (A4)+10.910g, (7 414a1) +1.0l0g, (Ordo/ Miss K+1)

Kok _ : —1_ - )
November-April O, Peery =1 | + o 1027121081 (4) 10910810 (7 1) 101081 (Ordo Miss K+1) 3.6

e—l 1.2+1.4log o (A)+11.5108( (7 gpuar ) +1. 11084 (Ordo/ Miss K +1)

*% . —1_ -
November-December O, Peero =1 14 ¢ 1271410810 (A) 1151081 (7 gy 711081 (Ordo  Miss K1) 1.8

e*1 1.7+1.4log; (4)+11.810g10 (7 gymar ) +1.210g19 (Ordo/ Miss K+1)

sk —1_ -
NovemberQ, Pero 1 11+ o 17+ 410810 (A 181081 (2 gy ) 1210810 (Ordo/ Miss K+1) 3.6

Region 2

—7.0+9.0lo T
e 210 (7 gt )

Annual Q7 Pevo = 1- 1+ e—7.0+9.010g10(TAmmu[) 215 6.3

e—8-0+0-910310 (A)+9.410g10 (7 gymar )

**November-April 0, Py =1- |4 & S0+ 0910g0 (A) 9410810 () - 300

e—8~7+1 2log;o (4)+9.410g,0 (7 mar )

ok =|— -
November-December Q7 Pero 1 1+ e—8.7+1.210g10(A)+9.4log10(r,1mm“/) 33.3

e—9~0+1 2log; (4)+9.6108, (7 gt )

3k =1— -
NovemberQ7 pzero 1 1 + e—9.0+1.210g10(A)+9»610810(7A,mua/) 333

Region 3

o 256+25.10810 (¢ s )+3 4logyg (Ordo! Miss K-+1)

Annual O, Piero = 1- 1+ @ 256+ 25:110810 (% 4y 43410810 (Ordo/ Miss K+1) 135 32.4

o 10-2+1:210210 (AVH10.910810 (2 300 +1.01081 (Ordo/ Miss K +1)

TS _ : —1— - .
November-April O, Pero 1 1+ o 10-2+1:210810 (A)+10.91081 (7 gy )+1 010y (Ordo/ Miss K+1) 3.1
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Table 6. Logistic regression models and associated performance metrics (misclassification percentage) for each low-flow
characteristic of interest—Continued

[**, Insufficient annual events equal to zero cubic feet per second for individual equation; the statewide equation shown here is used for this calculation. A,
area in square miles; 7 g L annual, in days; 0., averaged consecutive 7-day minimum discharge; O, 7-day, 10-year low flow; 0,, 7-day, 2-year low
flow; Ordo/Miss K, percent surficial geology as Ordovician and Mississippian rocks; --, no logistic regression model available for this low-flow characteristic]

Misclassification
percentage

Q7,2 Q7.]0

Low-flow characteristic Multiple linear weighted least squares (WLS) regression model

Region 3—Continued

e—] 1.2+1.4log o (A)+11.5108,4 (7 gpuar ) +1. 110814 (Ordo/ Miss K +1)

*% . —1— _
November-December O, P =1 1+ o 1271410810 (AT 1510810 (g 17110810 (Ordo] Miss K-+1) 3.1

e—l 1.7+1.4log,o (A)+11.810g;( (7 gpuar ) +1.210g,o (Ordo/ Miss K+1)

ok =1- -- .1
NovemberQ, Peero =1 1+ @ 71410810 (AT 810810 (71100 )+1 210810 (Ordo] Miss K-+1) 3
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Table 7.

Multiple linear weighted least squares regression models for each region in Arkansas.

[**, Insufficient data for individual equation for region; the statewide equation shown here is used for this calculation. Q_, averaged consecutive 7-day minimum

discharge; O

7,10,

7-day, 10-year low flow; Q

7,2’

7-day, 2-year low flow; Ordo/Miss K, percent surficial geology as Ordovician and Mississippian rocks; t

tau

Annual®

annual in days; SoilHydro, Soil Hydrologic Group; t,_ ., tau, November-December (days); P . AP 71.00° precipitation 1971-2000, November-April basin average,
mean monthly (inches); P, ¢ o Precipitation 1961-1990, March basin average, mean monthly (inches); P, . 7 o, Precipitation 1971-2000, basin average,

mean monthly (inches); P . .. 1.0 Precipitation 1961-1990, November-December basin average, mean monthly (inches); 7

(Mar-April)?

o190 Precipitation, 1961-1990, basin average, mean monthly (inches)]

tau, March-April (days); P

(Nov)

Pseudo-R? S

Low-flow characteristic Multiple linear weighted least squares (WLS) regression model (percent) (percpent)
Region 1
Annual 0, log, (0, ) snma= 3-2+0.9 log, (A)-19.1 log, (SoilHydro)+0.8 log, (Ordo/Miss K+1) 68.6 107.0
Annual Q, loglo(Q”U)Almual: 6.9+0.9 log, (A)-26.7 log,  (SoilHydro)+1.3 log, (Ordo/Miss K+1) 54.4 236.7
November-April 0, logm(Q7 1o A= -2.6+0.9 log, (A)+0.8 log , (Ordo/Miss K+1) 57.1 130.2
November-December Q, 10g,(Q, ;)nov pec= ~2-010.8 log, (A)+0.8 log, | (Ordo/Miss K+1) 56.7 129.6
January-February Q. logm(Q7 g = ~1-8+0.9 log, (A)+0.4 log,  (Ordo/Miss K+1) 68.5 82.4
March-April Q, log (@, /. A= -7.9+1.1 log (A)+0.3 log , (Ordo/Miss K+1)+4.6 logm(P(Nov_Aprm_OO) 80.7 55.5
November Q, , log,(Q, ,)y= -2-5+0.9 log, (A)+0.8 log,  (Ordo/Miss K+1) 552 133.0
December Q, 10g]0(Q7 1= ~2-0+0.9 log, (A)+0.5 log | (Ordo/Miss K+1) 62.1 97.0
January Q, logm(Q7 = -1.8+0.9 log, (A)+0.5 log | (Ordo/Miss K+1) 67.9 81.6
February O, , log ((Q, )= -8:4+1.1 log, (A)+0.2 log,, (Ordo/Miss K+1)+5.0 10g (P .. r.r71.00) 81.6 55.2
March Q, ,, log,(Q, )= -3-4+1.1 log (A)+3.7 log, (P ¢1.00) 76.9 58.1
April Q, log, (@, ) ,,= “0-8+1.1log (A)+4.21og ) (P ppn 7100 79.4 55.0
Region 2
Annual 0, loglo(Q”)Anm]: -7.1+1.1 log (A)+4.4 log (T, ..) 717.0 85.2
**Annual Q, 10g,(Q, ) = ~9-0+1.1 log, (A)+4.0 log,( (t,  I+1.810g (P 07100 52.9 340.7
November-April 0, , log (O, )xo. N -5.440.7 log (A)+3.2 1og (P, pee) 61-00) 88.6 82.4
November-December Q, | log,(Q, ) xov.pec= 37407 1og, (A)+3.5 108, (P o\ pecy 61.00) 85.7 87.9
**January-February 0, , log, (@, 1))y re="4-9+1.2 log, (A)+0.2 log,  (Ordo/Miss K+1)+3.0 logm(P(Nov_Apr) 6190 96.6 31.3
**March-April 0, , log (@, /e . -2.0+1.1 log (A)+0.1 log , (Ordo/Miss K+1)+0.7 logm(err_Apr) 89.2 48.5
November 0, log, Q5 o= ~10.240.7 log,(A)+5.4 log (T, pe) 40 loglO(P(Nov) 61.90) 84.9 94.3
**December 0, , log (@, ,)p..= -3.1+1.1 log, (A)+0.3 log,, (Ordo/Miss K+1)+1.2 log, (T, ) 83.0 76.8
**January Q, log,(Q, ,),,,.=-1.8+1.1 log (A)+0.3 log (Ordo/Miss K+1) 90.2 51.3
**February sz loglo(Q”O)M: -5.1+1.2 log, (A)+0.1 log (Ordo/Miss K+1)+2.7 10g10(P(NOV7Apr)61790) 98.6 18.9
**March Q, , logm(Q7 = ~3-0+1.2 log, (A)+0.1 log, | (Ordo/Miss K+1)+2.6 logm(P(Mmm_go) 94.8 33.0
April O, log,(Q, )= -1:3+1.2 log (A) 91.3 46.7
Region 3
Annual O, log (9, ) = ~17-5+0.8 log, (A)+3.6 log (v, )+12.510g (P, oo o) 68.5 115.5
Annual Q, | log,(Q, o) sppua= ~29-6+1.3 log, (A)+5.0 log,, (1, . )+21.410g (P s 7100 81.3 138.5
November-April 0, logIO(QZ 10 Nov. A= -25.4+1.1log (A)+5.6 log , (1, )+12.9 log](,(P(Nm,r Apr) 61.90) 76.9 99.1
November-December Q, log, (@, \novpec= —24.7+1.1 log, (A)+5.4 log, (T, I+12.5 loglo(P(Nov_Apr)m_%) 72.7 109.2
January-February Q, | log,(Q, ))yure=-1-.1+1.1 log, (A) 92.1 48.1
March-April 0, , log, (2, v A= -14.2+1.2 log, (A)+12.7 log, o tar-pn 61.90) 95.1 39.3
November 0, log, (@, )= "244+1.0 log (A)+5.3 log, (T, )+12.41og (P(NOV_ Ao 6100 70.7 113.4
**December Q log, (Q, ,)p..= -3-1+1.1 log, (A)+0.3 log, | (Ordo/Miss K+1)+1.2 log (7, ) 83.0 76.8

7,10
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Table 7. Multiple linear weighted least squares regression models for each region in Arkansas.—Continued

[**, Insufficient data for individual equation for region; the statewide equation shown here is used for this calculation. Q_, averaged consecutive 7-day minimum
discharge; Q, ,, 7-day, 10-year low flow; Q. ,, 7-day, 2-year low flow; Ordo/Miss K, percent surficial geology as Ordovician and Mississippian rocks; T, . tau
annual in days; SoilHydro, Soil Hydrologic Group; 1 ., tau, November-December (days); P . AP 71.00° precipitation 1971-2000, November-April basin average,
mean monthly (inches); P, . ¢ o Precipitation 1961-1990, March basin average, mean monthly (inches); P, . 2 o, Precipitation 1971-2000, basin average,
mean monthly (inches); P . .. 1.0 Precipitation 1961-1990, November-December basin average, mean monthly (inches); 7 tau, March-April (days); P

(Mar-April)®
o190 Precipitation, 1961-1990, basin average, mean monthly (inches)]

(Nov)

Pseudo-R? S

Low-flow characteristic Multiple linear weighted least squares (WLS) regression model J
(percent) (percent)

Region 3—Continued

January Q, log,(Q,,),,,=-1.1+1.1 log, (A) 89.8 54.6
February 9, logm(sz)Fcb: -1.0+1.1 log (A) 90.7 52.4
March Q9,5 log]O(QZI{))Mar: -0.9+1.1 log, (A) 86.5 64.9

April 0, 108,,(Q, )= 1-0+1.1 log, (A) 83.2 72.8
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Table 8. Continuous-streamflow and partial-record gaging stations used to form the weighted least squares regression

models.

[ACR, active continuous streamflow record gaging station; ICR, inactive continuous streamflow record gaging station; PR, partial record

gaging station; SACR (PR), short term active continuous recored (analyzed and listed as partial-record stations)]

Latitude Longitude
(degrees and (degrees and

Station decimal decimal Region

number Station name degrees) degrees) (plate 1) Station type
07047976 White River at Combs, Ark. 35.8280 93.8320 1 PR
07047980 White River at Elkins, Ark. 36.0010 94.0040 1 PR
07047985 Middle Fork White River near Fayetteville, Ark. 36.0160 94.0660 1 PR
07048000 West Fork White River at Greenland, Ark. 35.9830 94.1720 1 ICR
07048550 West Fork White River east of Fayetteville, Ark. 36.0540 94.0830 1 SACR (PR)
07048600 White River near Fayetteville, Ark. 36.0730 94.0810 1 ACR
07048800 Richland Creek at Goshen, Ark. 36.1040 94.0080 1 SACR (PR)
07048960 War Eagle Creek near Huntsville, Ark. 36.0420 93.7050 1 PR
07049000 War Eagle Creek near Hindsville, Ark. 36.2000 93.8550 1 ACR
07050225 Kings River near Kingston, Ark. 36.0880 93.5420 1 PR
07050250 Kings River near Pleasant Valley, Ark. 36.3890 93.6590 1 PR
07050390 Osage Creek southwest of Berryville, Ark. 36.3490 93.5910 1 PR
07050500 Kings River near Berryville, Ark. 36.4260 93.6230 1 ACR
07053207 Long Creek at Denver, Ark. 36.3900 93.3170 1 SACR (PR)
07053250 Yocum Creek near Oak Grove, Ark. 36.4540 93.3560 1 ACR
07054410 Bear Creek near Omaha, Ark. 36.4490 93.0750 1 SACR (PR)
07055646 Buffalo River near Boxley, Ark. 35.9450 93.4030 1 SACR (PR)
07055700 Little Buffalo River near Jasper, Ark. 36.0100 93.1840 1 PR
07055875 Richland Creek near Witts Spring, Ark. 35.7970 92.9290 1 ACR
07055893 Calf Creek near Silverhill, Ark. 35.9680 92.7760 1 SACR (PR)
07056000 Buffalo River near St. Joe, Ark. 35.9830 92.7480 1 ACR
07056510 Bear Creek near Marshall, Ark. 35.9410 92.7130 1 PR
07057100 Big Creek near Big Flat, Ark. 35.9790 92.4810 1 PR
07058980 Bennetts River at Vidette, Ark. 36.4220 92.1190 1 SACR (PR)
07059450 Big Creek near Elizabeth, Ark. 36.3570 92.1130 1 SACR (PR)
07060520 Piney Creek near Calico Rock, Ark. 36.1470 92.0710 1 PR
07060700 South Sylamore Creek at Allison, Ark. 35.9360 92.1210 1 PR
07060710 North Sylamore Creek near Fifty Six, Ark. 35.9950 92.2130 1 ACR
07060720 North Sylamore Creek near Allison, Ark. 35.9680 92.1710 1 PR
07060900 Polk Bayou at Batesville, Ark. 35.7710 91.6550 1 PR
07068880 Mud Creek near Ingram, Ark. 36.4230 90.9750 1 PR
07069265 Myatt Creek near Salem, Ark. 36.4440 91.6700 1 PR
07069270 South Fork Spring River near Salem, Ark. 36.4090 91.8180 1 PR
07069350 Martins Creek near Williford, Ark. 36.2730 91.3330 1 PR
07069400 Janes Creek at Ravenden Springs, Ark. 36.3030 91.2330 1 PR
07072900 Strawberry River near Franklin, Ark. 36.1780 91.7390 1 PR
07073000 Strawberry River near Evening Shade, Ark. 36.0990 91.6080 1 ICR
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Table 8. Continuous-streamflow and partial-record gaging stations used to form the weighted least squares regression

models.—Continued

[ACR, active continuous streamflow record gaging station; ICR, inactive continuous streamflow record gaging station; PR, partial record

gaging station; SACR (PR), short term active continuous recored (analyzed and listed as partial-record stations)]

Latitude Longitude
(degrees and (degrees and

Station decimal decimal Region

number Station name degrees) degrees) (plate 1) Station type
07073500 Piney Fork at Evening Shade, Ark. 36.0810 91.6110 1 ICR
07073600 Mill Creek at Evening Shade, Ark. 36.0660 91.6100 1 PR
07073995 North Big Creek near Evening Shade, Ark. 36.1380 91.5030 1 PR
07074000 Strawberry River near Poughkeepsie, Ark. 36.1100 91.4500 1 ICR
07074248 South Big Creek near Strawberry, Ark. 36.0200 91.3360 1 PR
07074250 Reeds Creek near Strawberry, Ark. 35.9830 91.3370 1 PR
07074260 Cooper Creek near Smithville, Ark. 36.0530 91.3100 1 PR
07074400 Curia Creek near Dowdy, Ark. 35.8710 91.3100 1 PR
07074450 Dota Creek near Newark, Ark. 35.7290 91.4140 1 PR
07075200 Devils Fork Little Red river near Brownsville, Ark. 35.6390 92.0320 2 PR
07075300 South Fork of Little Red River at Clinton, Ark. 35.5870 92.4520 2 ACR
07075390 Archey Creek at Clinton, Ark. 35.6040 92.4600 2 PR
07075500 South Fork Little Red River near Clinton, Ark. 35.5670 92.3830 2 ICR
07076510 Big Creek near Pangburn, Ark. 35.4560 91.8450 2 PR
07076530 Big Creek near Letona, Ark. 35.3620 91.8010 2 PR
07076800 Bayou Des Arc near Garner, Ark. 35.1720 91.7460 2 PR
07076850 Cypress Bayou near Beebe, Ark. 35.0250 91.8730 2 ICR
07194790 Muddy Fork Illinois River near Savoy, Ark. 36.0700 94.3480 1 PR
07194800 Illinois River at Savoy, Ark. 36.1030 94.3440 1 ACR
07194950 Little Osage Creek near Healing Springs, Ark. 36.2330 94.2770 1 PR
07195400 [llinois River at Hwy 16 near Siloam Springs, Ark. 36.1450 94.4940 1 SACR (PR)
07195430 Illinois River South of Siloam Springs, Ark. 36.1090 94.5340 1 ACR
07195800 Flint Creek at Springtown, Ark. 36.2550 94.4340 1 ACR
07196900 Baron Fork at Dutch Mills, Ark. 35.8800 94.4860 1 ACR
07196950 Evansville Creek at Evansville, Ark. 35.8060 94.4960 1 PR
07246970 Jones Creek near Waldron, Ark. 34.8870 94.1880 2 PR
07247000 Poteau River at Cauthron, Ark. 34.9190 94.2990 2 ACR
07247010 Poteau River near Bates, Ark. 34.8890 94.4200 2 PR
07247100 Black Fork near Page, Okla. 34.7600 94.4900 2 PR
07247200 Big Creek at Howard, Ark. 34.7070 94.4370 2 PR
07247300 Haws Creek near Black Fork, Ark. 34.7930 94.4160 2 PR
07249400 James Fork near Hackett, Ark. 35.1630 94.4070 2 ACR
07249500 Cove Creek near Lee Creek, Ark. 35.7220 94.4080 2 ICR
07249600 Lee Creek at Natural Dam, Ark. 35.6460 94.3940 2 PR
07249700 Mountain Fork Creek at Natural Dam, Ark. 35.6450 94.3970 2 PR
07249800 Lee Creek at Short, Okla. 35.5660 94.5320 2 SACR (PR)
07249985 Lee Creek near Short, Okla. 35.5190 94.4660 2 ACR
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Table 8. Continuous-streamflow and partial-record gaging stations used to form the weighted least squares regression

models.—Continued

[ACR, active continuous streamflow record gaging station; ICR, inactive continuous streamflow record gaging station; PR, partial record

gaging station; SACR (PR), short term active continuous recored (analyzed and listed as partial-record stations)]

Latitude Longitude
(degrees and (degrees and

Station decimal decimal Region

number Station name degrees) degrees) (plate 1) Station type
07250600 Vache Grasse Creek near Lavaca, Ark. 35.3180 94.2150 2 PR
07250935 Jones Creek at Winfrey, Ark. 35.7360 94.1030 2 SACR (PR)
07250965 Frog Bayou near Winfrey, Ark. 35.7270 94.1070 2 SACR (PR)
07250974 Jack Creek near Winfrey, Ark. 35.7050 94.0890 2 SACR (PR)
07251400 Cedar Creek near Rudy, Ark. 35.5290 94.2780 2 PR
07251800 Little Mulberry Creek near Oark, Ark. 35.6860 93.6600 2 PR
07251900 Mulberry River near Cass, Ark. 35.6690 93.8290 2 PR
07252000 Mulberry River near Mulberry. Ark. 35.5770 94.0160 2 ACR
07252100 Little Mulberry Creek near Mulberry, Ark. 35.5100 94.0710 2 PR
07252300 White Oak Creek near Ozark, Ark. 35.5070 93.9460 2 PR
07256200 Horsehead Creek at Hartman, Ark. 35.4350 93.6060 2 PR
07256700 Big Shoal Creek near New Blaine, Ark. 35.2920 93.4600 2 PR
07257006 Big Piney Creek at Highway 164 near Dover, Ark. 35.5060 93.1810 2 ACR
07257470 Middle Fork Illinois Bayou near Hector, Ark. 35.5280 92.9410 2 PR
07257480 North Fork Illinois Bayou near Scottsville, Ark. 35.5000 93.0190 2 PR
07257500 Ilinois Bayou near Scottsville, Ark. 35.4660 93.0410 2 ACR
07258500 Petit Jean River near Booneville, Ark. 35.1070 93.9240 2 ACR
07258700 Sugar Creek near Sugar Grove, Ark. 35.0770 93.8190 2 PR
07260000 Dutch Creek at Waltreak, Ark. 34.8870 93.6130 2 ACR
07260500 Petit Jean River at Danville, Ark. 35.0590 93.3960 2 ACR
07260673 West Fork Point Remove Creek near 35.3250 92.8730 2 SACR (PR)

Hattieville, Ark.

07260700 Point Rmove Creek near Morrilton, Ark. 35.1820 92.7840 2 PR
07261000 Cadron Creek near Guy, Ark. 35.2990 92.4040 2 ACR
07261200 East Fork Cadron Creek near Enola, Ark. 35.2180 92.2790 2 PR
07261400 Mill Creek near Boles, Ark. 34.7370 94.0800 2 PR
07261500 Fourche LaFave River near Gravelly, Ark. 34.8730 93.6570 2 ACR
07261600 Gafford Creek near Bluffton, Ark. 34.8980 93.6120 2 PR
07263000 South Fourche LaFave River near Hollis, Ark. 349110 93.0560 2 ICR
07263295 Maumelle River at Williams Junction, Ark. 34.8760 92.7740 2 ACR
07336900 Walnut Bayou near Foreman, Ark. 33.6540 94.3590 2 PR
07338700 Twomile Creek near Hatfield, Ark. 34.5140 94.3370 3 PR
07338720 Mountain Fork near Hatfield, Ark. 34.5050 94.4310 3 PR
07339200 Rolling Fork near Grannis, Ark. 34.2470 94.3730 3 PR
07339500 Rolling Fork near DeQueen, Ark. 34.0470 94.4130 3 ICR
07340300 Cossatot River near Vandervoort, Ark. 34.3790 94.2360 3 ACR
07340400 Cossatot River near Umpire, Ark. 34.2960 94.1770 3 PR



Regionalization of Low-Flow Characteristics

Table 8. Continuous-streamflow and partial-record gaging stations used to form the weighted least squares regression

models.—Continued

[ACR, active continuous streamflow record gaging station; ICR, inactive continuous streamflow record gaging station; PR, partial record

gaging station; SACR (PR), short term active continuous recored (analyzed and listed as partial-record stations)]

Latitude Longitude
(degrees and (degrees and
Station decimal decimal Region
number Station name degrees) degrees) (plate 1) Station type
07341000 Saline River near Dierks, Ark. 34.0960 94.0840 3 ICR
07341200 Saline River near Lockesburg, Ark. 33.9623 94.0616 3 ICR
07349430 Bodcau Creek at Stamps, Ark. 33.3670 93.5220 2 ICR
07355810 Ouachita River near Mena, Ark. 34.5840 94.1520 3 PR
07356000 Ouachita River near Mount Ida, Ark. 34.6100 93.6970 3 ACR
07356500 South Fork Ouachita River at Mount Ida, Ark. 34.5600 93.6360 3 ICR
07357710 Glazypeau Creek at Mountain Pine, Ark. 34.5720 93.1590 3 PR
07358010 Fourche A Loupe Creek near Hot Springs, Ark. 34.3830 93.1330 3 PR
07358700 Gulpha Creek near Hot Springs, Ark. 34.4710 92.9860 3 PR
07359610 Caddo River near Caddo Gap, Ark. 34.3830 93.6060 3 ACR
07359800 Caddo River near Alpine, Ark. 34.2670 93.3620 3 ICR
07360200 Little Missouri River near Langley, Ark. 343110 93.8990 3 SACR (PR)
07361000 Little Missouri River near Murfreesboro, Ark. 34.0490 93.7200 3 ICR
07361025 Prairie Creek near Murfreesboro, Ark. 34.0430 93.6840 3 PR
07361160 North Fork Ozan Creek near McCaskill, Ark. 33.8730 93.6420 3 PR
07361500 Antoine River at Antoine, Ark. 34.0390 93.4180 3 ACR
07361540 Wolf Creek near Antoine, Ark. 34.0200 93.4380 3 PR
07361640 Little Terre Rouge Creek near Emmet, Ark. 33.7490 93.4630 3 PR
07361650 Terre Rouge Creek near Prescott, Ark. 33.7790 93.2360 3 PR
07361800 Terre Noire Creek near Gurdon, Ark. 33.9170 93.0360 3 PR
07362090 Camp Creek near Smackover, Ark. 33.3530 92.7740 2 PR
07362100 Smackover Creek near Smackover, Ark. 33.3760 92.7770 2 ACR
07362500 Moro Creek near Fordyce, Ark. 33.7920 92.3330 2 ACR
07362550 Moro Creek near Banks, Ark. 33.5440 92.3170 2 PR
07362587 Alum Fork Saline River near Reform, Ark. 34.7970 92.9330 3 ACR
07362600 Alum Fork Saline River at Crows, Ark. 34.6160 92.7490 3 PR
07362700 Middle Fork Saline River at Crows, Ark. 34.6150 92.7790 3 PR
07362800 South Fork Saline River near Hot Springs, Ark. 34.5860 92.9700 3 PR
07362900 North Fork Saline River near Benton, Ark. 34.6050 92.6190 3 PR
07363110 Big Creek at Poyen, Ark. 34.3140 92.6400 3 PR
07363160 Saline River near Leola, Ark. 34.2100 92.5480 3 PR
07363180 Lost Creek near Sheridan, Ark. 34.3140 92.4660 2 PR
07363276 Hurricane Creek near Ico, Ark. 34.4510 92.3720 2 PR
07364060 Bayou Lapile at Strong, Ark. 33.1150 92.3460 2 PR
07365800 Cornie Bayou near Three Creeks, Ark. 33.0390 92.9380 2 ICR
07365900 Three Creeks near Three Creeks, Ark. 33.0670 92.8840 2 ICR
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Table 9. Logistic regression models: Basin attribute ranges.

[A(mi?), area in square miles; T,  (days), tau annual in days; Ordo/Miss K, percent surficial geology as Ordovician and Mississippian rocks;
*#* Insufficient annual events equal to zero cubic feet per second for individual equation; the statewide equation is used for this calculation; --,
attribute not used in regression model]

A (mi?) Tanmua(48YS) Ordo/Miss K + 1 (percent)
Low-flow characteristic ;. Maxi- Min- Maxi- Mini- Maxi-
mum mum mum mum mum mum
Region 1
Annual Q, 3.1 828.5 8.7 40.9 - -
**November-April Q7 3.1 931.9 5.3 40.9 1.0 101.0
**November-December Q7 3.1 931.9 5.3 40.9 1.0 101.0
”""NovemberQ7 3.1 931.9 5.3 40.9 1.0 101.0
Region 2
Annual Q, - -- 53 10.0 - -
**November-April O, 33 763.0 5.3 10.0 - -
**November-December O, 33 763.0 53 10.0 - -
**NovemberQ, 33 763.0 5.3 10.0 -- -
Region 3
Annual O, - -- 6.2 12.1 3.7 101.0
**November-April Q7 3.1 931.9 5.3 40.9 1.0 101.0
**November-December Q7 3.1 931.9 5.3 40.9 1.0 101.0

**November(Q, 3.1 931.9 53 40.9 1.0 101.0




Table 10. Weighted least squares regression models: Basin attribute ranges.

Regionalization of Low-Flow Characteristics

[A (mi?), area in square miles; Ordo/Miss K, percent surficial geology as Ordovician and Mississippian rocks; Soil hydro, soil hydrologic
group; T, tau in day: Min, minimum; Max, maximum; **, Insufficient data for individual equation for this region; the statewide equation is
used for this calculation. --, attribute not used in regression model]

Ordo/Miss Precipitation
A (mi?) K+1 (percent) Soil hydro (inches) T (days)
Low-flow characteristic ~ Min Max Min  Max Min Max Min Max Min  Max
Region 1
Annual Q| 12.1 8285 1.5 101 25 27 - - - -
Annual 0, 12.1 8285 1.5 101 25 27 - - - -
November-April O, |, 121 8285 1 101 - - - - - -
November-December Q7,1 o 12.1 828.5 1 101 - - - - - -
January-February 0, |, 121 8285 1101 - - - - - -
March-April QAUO 12.1 8285 1101 - - 213" 262! - -
November Q, 121 8285 1 101 - - - - - -
December Q, 121 8285 1 101 - - - - - -
January Q, 121 8285 1101 - - - . - -
February O, |, 12.1 8285 1 101 -- - 2131 262! - -
March Q, |, 12.1 8285 . - - . 412 532 - -
April O, |, 12.1 8285 - - - - 213" 262! - -
Region 2

Annual O | 8.0 763.0 - - - - - - 625 99
Annual O, | 47 9319 - . . - 44.5*  61.9* 6.6 267
November-April 0, 8.0 763.0 - - - - 7.6 10.9° - -
November-December Q7’10 8.0  488.7 - - - - 765 10.9° - -
**January-February O, ,, 4.7 9319 1 101 - - 830 1276 - -
**March-April 0, |, 4.7 9319 1101 - - - - 45 257
November Q, 8.0 763.0 - - - - 438 56 6.5 12.33°
**December Q; |, 47 9319 1101 - - - - 55 267
**January 0, |, 47 9319 1101 - - - - - -
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Table 10. Weighted least squares regression models: Basin attribute ranges.—Continued

[A (mi?), area in square miles; Ordo/Miss K, percent surficial geology as Ordovician and Mississippian rocks; Soil hydro, soil hydrologic
group; T, tau in day: Min, minimum; Max, maximum; **, Insufficient data for individual equation for this region; the statewide equation is
used for this calculation. --, attribute not used in regression model]

Ordo/Miss Precipitation
A (mi?) K+1 (percent) Soil hydro (inches) T (days)
Low-flow characteristic =~ Min Max Min  Max Min Max Min Max Min Max

Region 2—Continued

**February 0, |, 47 9319 1 101 - - 19.8°  31.1° - -
**March O, 4.7 9319 1101 - - 4.1° 6.6 - —
**April 05, 69 763.0 - - - - - - - -
Region 3
Annual Q| 47 9319 - - - - 100" 12.3" 6.6° 12.1°
Annual Q, 47 9319 - - - - 100" 12.3" 6.6° 12.1°
November-April 0, |, 47 9319 - -- -- - 25.8°  30.7° 6.2° 12.1°
November-December O, |, 4.7 931.9 - -- - -- 25.8°  30.7° 620 12.1°
January-February Q, 47 9319 -- - - - - - - -
March-April 0, |, 47 9319 - - — 1007 11.6% - -
November 0, |, 47 9319 - - - - 25.8°  30.7° 6.2 12.1°
December Q, |, 47 9319 - - - - 279" 328 6.2 1213
January O, 4,7 9319 - - - - - - - -
February O, |, 47 9319 - - - -- - - - -
March Q, | 4,7 9319 - - - - - - - -
April 0, | 47 9319 - - - - - - - -

! Precipitation 1971-2000, November-April basin average, Mean seasonal (inches).
2 Precipitation 1961-1990, March basin average, Mean monthly (inches).

3 Tau annual, days.

* Precipitation 1971-2000, basin average, Mean annual (inches).

3 Precipitation 1961-1990, November-December basin average, Mean seasonal (inches).
© Precipitation 1961-1990, November-April basin average, Mean seasonal (inches).
7 Tau, March-April (days).

8 Precipitation 1961-1990, November basin average, Mean monthly (inches).

° Tau, November-December (days).

10 Precipitation 1961-1990, March basin average, Mean monthly (inches).

" Precipitation, 1971-2000, March-April basin average, Mean seasonal (inches).

12 Precipitation 1961-1990, March-April basin average, Mean seasonal (inches).



Suppose estimates of the annual Q, (7= 10) value
within an ungaged basin in Region 1 with A =20 mi*, 7
= 12 days, Ordo/Miss K = 20 percent, and S/ MvdroGroup = 2.6

is desired. If the basin attributes fall within the appropriate
ranges (tables 9-10) then the logistic and conventional WLS
regression model can be applied to this basin. The first step
is to determine the probability that the annual Q_flow is zero
using the Region 1 logistic regression model for annual Q,
(table 6).

eﬁ0+ﬁ/l lﬁglo(A)+ﬁra,,,,,,ﬂ, 10810/(Zamnuat )
=1- — - =
Pero 1+ eﬂo +B10g10 (AP 10210 (Fanmiar )

e*20+3,010g10(20)+l6.8]0};10(12) J

P =1 [ |+ o 2073010810 (20]+16 8l0gi (12)

7.6
o=1- =p =0.12.
pAer[) (1+7.6j pZEIO

To determine whether the annual Q. for an ungaged basin
is zero, the non-exceedence probability (=1/7=1/10=0.1) is
compared to p_ (=0.12). In this case, Doy is greater than 0.1,
so the annual @, is estimated to be zero for this example.

7,10

Using the previous example, but with A = 100 mi?
(instead of 20 mi?) the user wishes to calculate the annual
0, ,,- Computing the probability that the annual Q, flow is zero
using the Region 1 logistic regression model for Q, (table 6):

ﬁo +ﬁi4 log;o (A)Jrﬁra,mm,, 10810 (Tammuat )

=1- — - =
Pero l+e Lo+ Ba1ogio(A)+Be e 19810 (Zammar )

6—20+3.010gm(100)+16.810g]0(12) j

Peoro =1 [l 4 o 20+30l0go(100)+168log 0 (12)

—1—( 62.2 j:> =0.02
p zero 1+ 62. 2 p zero N N

Again the non-exceedence probability (=1/7=1/10=0.1) is
compared to p (=0.02). In this case, p, is less than 0.1, so
the annual Q, ,is estimated by the WLS regression model for
Region 1. From table 7,

log,, (0,,,)=6.9+0.9 log,, (4)-26.7 log,,
(SoilHydro) +1.3 log,, (Ordo / MissK + 1) =

log,, (0, ,) = 6.9+0.9 log, (100) -

=022 ft'/s

7.10

26.7 log, (2.6) +1.3 log, (20+1) = O

10

Summary 53

Use of Computer Program

A computer program, LFArk].exe program, is on the
compact disk included with this report. The example calcula-
tions in the “Use of Regression Models” section are automated
in the program. A user’s manual is included in the Low-
flow_Program_Instructions file. Instructions for installing the
program on a Windows-based computer are included in the
user’s manual. The program facilitates data entry to apply the
logistic and WLS regression models.

Summary

The low-flow characteristics of a stream ultimately affect
its utilization by humans. Specific information on the low-
flow characteristics of streams is essential to State water-
management agencies such as the Arkansas Department of
Environmental Quality (ADEQ), Arkansas Natural Resources
Commission (ANRC), and Arkansas Game and Fish Commis-
sion (AGFC) when dealing with problems related to irrigation,
municipal and industrial water supplies, fish and wildlife con-
servation, and dilution of waste. Low-flow frequency data are
of particular value to management agencies responsible for the
development and management of the State’s water resources.

Historically, limits imposed by National Pollutant Dis-
charge Elimination System permits issued by the ADEQ for
wastewater discharge into streams have been based upon the
annual 7-day, 10-year low flow (Q, ) at the location of waste-
water discharge. In 2005, the ADEQ acquired approval from
the U.S. Environmental Protection Agency (USEPA) to issue
NPDES permits with limits for ammonia toxicity based upon
amonthly Q. during the months of November through April.
This approval allows regulatory agencies, such as the ADEQ,
to better manage the available water resources by allowing an
increase of wastewater discharge into streams during periods
of higher flows that do not occur in the period of July through
October in Arkansas.

This report contains the low-flow characteristics for 70
active continuous-streamflow record gaging stations, 59 inac-
tive continuous-streamflow record stations, and 101 partial-
record gaging stations. These characteristics are estimates of
the (Q, ,, ) and the annual 7-day, 2-year low flow ( Q, ), and
the seasonal, bimonthly, and monthly (Q, ) for the 129 active
and inactive continuous-streamflow record and 101 partial-
record gaging stations.

Low-flow characteristics were computed on the basis
of streamflow data for the period of record for discontinued
continuous-streamflow record gaging stations and through
September 2005 for active continuous-streamflow record and
partial-record streamflow gaging stations. The low-flow char-
acteristics of these continuous- and partial-record streamflow
gaging stations were utilized in a regional regression analysis
to produce equations for estimating the annual, seasonal,
bimonthly, and monthly (November through April) (Q,,)’s
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and the annual ( Q) for ungaged streams in the western two-
thirds of Arkansas.
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.

07040000 St. Francis River at Fisk, Mo.

LOCATION.--Lat 36°47°25.14”, long 90°12°05” referenced to North American Datum of 1927, in NE 1/4 NW 1/4 sec.28, T.24 N., R.8 E.,
Butler County, Mo., Hydrologic Unit 08020203, at bridge on U.S. Hwy 60 at Fisk, Missouri.

DRAINAGE AREA .--1,370 square miles.
PERIOD OF RECORD.-- October 1997 to September 2005.

REMARKS .-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
77.0 40.5

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
121 131 308 196

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
134 165 342 411 638 185

07040100 St. Francis River at St. Francis, Ark.

LOCATION.--Lat 36°27°21”, long 90°08°13” referenced to North American Datum of 1927, in sec.18, T.21 N., R.9 E., Clay County, Ark.,
Hydrologic Unit 08020203, at bridge on U.S. Highway 62 at St. Francis, and at mile 229.

DRAINAGE AREA .--1,772 square miles.

PERIOD OF RECORD.-- April 1941 to September 1977, October 1989 to September 1990, October 1991 to September 1992, and October
1997 to September 2005.

REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
122 74.2

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
91.1 89.3 317 460

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
88.1 179 333 407 759 470
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07040450 St. Francis River at Lake City, Ark.

LOCATION.--Lat 35°49°16”, long 90°25°56” referenced to North American Datum of 1927, in SE 1/4 sec.22, T.14 N., R.6 E., Craighead
County, Ark., Hydrologic Unit 08020203, at bridge on State Highway 18 at Lake City, and at mile 173.6.

DRAINAGE AREA .--2,374 square miles.
PERIOD OF RECORD.--April 1941 to September 1977 and October 1999 to September 2005.

REMARKS .-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
260 112

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
146 144 523 930

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
142 301 575 671 1,410 928

07046600 Right Hand Chute of Little River at Rivervale, Ark.

LOCATION.--Lat 35°40°20”, long 90°29°12” in SW 1/4 sec. 10, T.12 N., R.7 E., Poinsett County, Hydrologic Unit 08020204, at bridge on
State Highway 135 at Rivervale, 9.0 upstream from St. Francis River.

DRAINAGE AREA .--2,106 square miles.
PERIOD OF RECORD.--April 1947 to April 1977.

REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
356 142

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
186 188 438 1,040

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
187 338 455 723 1,170 1,150
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07047500 St. Francis River at Marked Tree, Ark.

LOCATION.--Lat 35°31°20”, long 90°25°27” in SE 1/4 NW 1/4 sec. 2, T.10 N., R.6 E., Poinsett County, Hydrologic Unit 08020203, near left
bank on downstream side of bridge on U.S. Highway 63 at Marked Tree, 5. mi downstream from Little River, 7.6 mi downstream from dam
of Poinsett County Drainage District 7, and at mile 147.0.

DRAINAGE AREA .--5,148 square miles.
PERIOD OF RECORD.--April 1941 to September 1973.

REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
199 98.6

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
108 108 180 796

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
122 131 184 383 843 982

07047600 Tyronza River near Tyronza, Ark.
LOCATION.--Lat 35°30°18”, long 90°22°48”, Poinsett County, Hydrologic Unit 08020203, near Tyronza.
DRAINAGE AREA .--290 square miles.
PERIOD OF RECORD.--April 1949 to September 1974.
REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval

2-year recurrence interval 10-year recurrence interval
47.8 29.0

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
30.5 31.0 38.6 55.1

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
33.8 334 38.2 55.2 61.3 73.6
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07047800 St. Francis River at Parkin, Ark.

LOCATION.--Lat 35°16°23”, long 90°33°33” referenced to North American Datum of 1927, in NE 1/4 SE 1/4 sec.33, T.8 N., R.5 E., Cross
County, Ark., Hydrologic Unit 08020203, at bridge on U.S. Highway 64 at Parkin, 1.1 mi downstream from Tyronza River, and at mile
102.0.

DRAINAGE AREA .--Indeterminate. Total drainage area of St. Francis River and St. Francis Bay, 6,475 square miles.

PERIOD OF RECORD.--April 1941 to September 1982, October 1985 to September 1994, and October 1997 to September 2005.

REMARKS .-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
409 98.7

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
134 135 292 905

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
146 211 293 673 972 1,220

07047810 St. Francis River Floodway near Marked Tree, Ark.

LOCATION.--Lat 35°32°15”, long 90°29°05” in SE 1/4 NE 1/4 sec.31, T.11 N., R.6 E., Poinsett County, Hydrologic Unit 08020203, at bridge
on U.S. Highway 63, 3.6 mi northwest of Marked Tree.

DRAINAGE AREA .--Undetermined.
PERIOD OF RECORD.--October 1934 to September 1970; October 1990 to September 2004.

REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 193 456

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 159 412 330 605 862
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07047900 St. Francis Bay at Riverfront, Ark.

LOCATION.--Lat 35°15°34”, long 90°40°48” referenced to North American Datum of 1927, in NW 1/4 NW 1/4 sec.4, T.7 N., R.4 E., Cross
County, Ark., Hydrologic Unit 08020203, at bridge on U.S. Highway 64 at Riverfront, 7.0 mi west of Parkin.

DRAINAGE AREA .--Indeterminate. Total drainage area of St. Francis River and St. Francis Bay, 6,475 square miles.
PERIOD OF RECORD.--April 1941 to September 1982, October 1985 to September 1994, and October 1997 to September 2005.
REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
242 74.3

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
106 110 576 1,080

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
112 370 823 782 1,720 1,180

07047902 St. Francis River at Latitude of Wittsburg, Ark.

LOCATION.--Lat 35°13°00”, long 90°38°00”, Cross County, Hydrologic Unit 08020203.

DRAINAGE AREA .--6,475 square miles, combined drainage area of St. Francis River at Parkin, and St. Francis Bay at Riverfront.
PERIOD OF RECORD.--January 1935 to Septbember 1977.

REMARKS .-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
949 430

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
516 514 1,320 3,050

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
514 860 1,380 1,990 3,500 3,490
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07047942 L' Anguille River near Colt, Ark.

LOCATION.--Lat 35°08°40”, long 90°52’40” referenced to North American Datum of 1927, in NE 1/4 NW 1/4 sec.15, T.6 N., R2 E., St
Francis County, Ark., Hydrologic Unit 08020205, near center of span on downstream side of bridge on State Highway 306, 1.1 mi down-
stream form Lick Creek, 3.9 mi northwest of Colt, and at mile 52.8.

DRAINAGE AREA .--535 square miles.
PERIOD OF RECORD.--October 1970 to September 2005.

REMARKS .-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
7.84 2.21

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
4.86 4.51 44.6 394

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
4.73 26.7 54.2 115 92.5 46.1

07047950 L' Anguille River at Palestine, Ark.

LOCATION.--Lat 34°58°20”, long 90°53°10” referenced to North American Datum of 1983, in NW 1/4 sec.10, T.4 N., R.2 E., St Francis
County, Ark., Hydrologic Unit 08020205, at bridge on U.S. Highway 70 1.0 mi east of Palestine, and at mile 33.6.

DRAINAGE AREA .--786 square miles.
PERIOD OF RECORD.--April 1949 to September 1977 and October 1997 to September 2005.
REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval

2-year recurrence interval 10-year recurrence interval
2.70 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 48.3 38.9

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 2.26 53.7 168 202 41.2
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07048000 West Fork White River at Greenland, Ark.

LOCATION.--Lat 35°58°50”, long 94°10°05”, in NW 1/4 sec. 16, T.15 N., R.30 W., Washington County, Hydrologic Unit 11010001, at high-
way bridge 800 ft upstream of bridge on U.S. Highway 71, and 1.0 mi south of Greenland.

DRAINAGE AREA .--83.1 square miles.
PERIOD OF RECORD.--October 1945 to October 1983.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.15 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November - April November - December January-February March - April
0.00 0.00 2.57 12.5

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.73 2.69 10.3 14.1 21.4

7048600 White River near Fayetteville, Ark.

LOCATION.--Lat 36°04°23”, long 94°04°52” referenced to North American Datum of 1927, in NE 1/4 SW 1/4 sec.8, T.16 N., R.29 W.,
Washington County, Ark., Hydrologic Unit 11010001, on left abutment, downstream side of bridge, 0.6 mi downstream from West Fork
White River, 0.8 mi downstream from Lake Sequoyah Dam on White River, 4.3 mi east of Fayetteville and at mile 684.0.

DRAINAGE AREA .--400 square miles.
PERIOD OF RECORD.--October 1963 to December 1994 , October 1998 to September 2005.

REMARKS .-- --None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
3.23 0.80

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November - April November - December January-February March - April
3.68 3.79 244 67.5

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
3.68 15.1 243 53.8 81.6 128
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07049000 War Eagle Creek near Hindsville, Ark.

LOCATION.--Lat 36°12°00”, long 93°51°18” referenced to North American Datum of 1927, in SW 1/4 SE 1/4 NE 1/4 sec.28, T.18 N., R.27
W., Madison County, Ark., Hydrologic Unit 11010001, on left bank about 800 ft above bridge on State Highway 45, 3.9 mi north of Hinds-
ville, and at mile 22.4.

DRAINAGE AREA .--263 square miles.
PERIOD OF RECORD.--July 1952 to September 1970 , October 1998 to September 2005.

REMARKS.-- --None.
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
10.1 222

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
6.37 6.48 13.1 36.6

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
6.45 10.7 13.6 26.6 42.8 56.4

07049500 Beaver Lake at Highway 12 Bridge near Rogers, Ark.

LOCATION.--Lat 36°19°56”, long 94°01°08” in SE 1/4 NW 1/4 sec.12, T.19 N., R.29 W., Benton County, Hydrologic Unit 11010001, at
bridge on State Highway 12, 5.3 mi east of Rogers.

DRAINAGE AREA .--1,020 square miles.
PERIOD OF RECORD.--October 1952 to September 1963.

REMARKS.-- Highly regulated (highly altered). Prior to 1964 published as White River near Rogers.
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval

379 6.83

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
254 24.8 48.0 173

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
24.3 43.5 47.6 146 211 235



66 Low-Flow Characteristics and Regionalization of Low-Flow Characteristics for Selected Streams in Arkansas

Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07050000 White River at Beaver, Ark.

LOCATION.--Lat 36°28°28”, long 93°45°54” in NE 1/4 SE 1/4 sec.20, T.21 N., R.26 W., Carroll County, Hydrologic Unit 11010001, at
bridge on State Highway 187, 0.4 mi downstream from Butler Creek, and 13 mi downstream from Beaver Dam.

DRAINAGE AREA .--1,244 square miles.
PERIOD OF RECORD.--October 1909 to September 1958.

REMARKS .-- Highly regulated (highly altered).
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
61.0 12.5

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
48.7 46.3 96.9 239

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
453 72.1 105 161 260 358

07050500 Kings River near Berryville, Ark.

LOCATION.--Lat 36°25°38”, long 93°37°15” referenced to North American Datum of 1983, in SE 1/4 NE 1/4 sec.3, T.20 N., R.25 W., Car-
roll County, Ark., Hydrologic Unit 11010001, on right downstream end of new bridge on State Highway 143, 1.5 mi downstream from Bee
Creek, 2.5 mi upstream from Clabber Creek, 5.3 mi northwest of Berryville and at mile 35.1.

DRAINAGE AREA .--527 square miles.
PERIOD OF RECORD.--April 1939 to September 1975 , October 1992 to September 1995 , October 1998 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval

12.1 2.30

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
11.8 11.6 36.7 80.0

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
11.2 25.4 38.4 63.3 93.6 122
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07053250 Yocum Creek near Oak Grove, Ark.

LOCATION.--Lat 36°27°17”, long 93°21°21” referenced to North American Datum of 1927, in NE 1/4 SW 1/4 NE 1/4 sec.30, T.21 N., R.22
W., Carroll County, Ark., Hydrologic Unit 11010001, on right bank 50 ft upstream from County Road 86, 0.4 mi upstream from Spring
Creek, 1.2 mi downstream from Stillhouse Creek, and 4.7 mi east of Oak Grove.

DRAINAGE AREA .--52.8 square miles.
PERIOD OF RECORD.--May 1993 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
5.85 3.80

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
4.24 5.19 6.96 10.7

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
4.99 7.51 10.7 7.91 11.5 12.5

07055000 White River near Flippin, Ark.

LOCATION.--Lat 36°18°35”, long 92°33°28” in NE 1/4 NW 1/4 sec.10, T.19 N., R.15 W., Marion County, Hydrologic Unit 11010003, on
right bank 1.4 mi upstream from Hightower Creek, 3.2 mi northeast of Flippin.

DRAINAGE AREA .--6,081square miles.
PERIOD OF RECORD.--January 1964 to September 1980.

REMARKS.-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
736 410

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
374 508 625 531

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
659 619 930 631 912 704
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07055875 Richland Creek near Witts Spring, Ark.

LOCATION.--Lat 35°47°49”, long 92°55’43” referenced to North American Datum of 1927, in SE 1/4 SE 1/4 SE 1/4 sec.6, T.13 N., R.18 W.,
Searcy County, Ark., Hydrologic Unit 11010005, 50 ft upstream from bridge on county road, 1,800 ft downstream from Falling Water Creek
and 3.9 mi northwest of Witts Spring.

DRAINAGE AREA .--67.4 square miles.
PERIOD OF RECORD.--June 1995 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.12 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
2.02 2.18 8.85 21.5

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
2.04 10.4 9.95 9.97 22.6 28.8

07056000 Buffalo River near St. Joe, Ark.

LOCATION.--Lat 35°58°59.01”, long 92°44°49.67" referenced to North American Datum of 1983, in SW 1/4 SW 1/4 sec.36, T.16 N., R.17
W., Searcy County, Ark., Hydrologic Unit 11010005, near right bank on downstream side of bridge on U.S. Highway 65, 1.2 mi downstream
from Mill Creek, 4.0 mi upstream from Bear Creek, 4.5 mi southeast of St. Joe, and at mile 58.3.

DRAINAGE AREA .--829 square miles.
PERIOD OF RECORD.--October 1939 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
34.1 16.8

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
28.2 27.6 774 192

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
26.7 52.3 82.8 145 218 300
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07057000 Buffalo River near Rush

LOCATION.--Lat 36°11°72”, long 92°55°44”, in NE 1/4 sec. 15, T.17 N., R.15 W., Marion County, Hydrologic Unit 11010005, 3.2 mi east of
State Highway 14, and 1.4 mi southeast of Rush.

DRAINAGE AREA .--1,100 square miles.
PERIOD OF RECORD.--October 1928 to September 1970.

REMARKS .-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
59.0 26.0

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
48.6 479 105 227

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
47.6 76.1 110 167 246 374

07059000 Norfork Lake near Henderson
LOCATION.--Lat 36°22°20”, long 92°14°25”
DRAINAGE AREA .--1,610 square miles.

PERIOD OF RECORD.--October 1928 to April 1943.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
451 359

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
401 392 492 599

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
402 424 521 521 610 715
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07060000 North Fork River at Norfork Dam near Norfork, Ark.

LOCATION.--Lat 36°14°18”, long 92°14°18” in SE 1/4 SW 1/4 sec.2, T.18 N., R.12 W., Baxter County, Hydrologic Unit 11010006, at Nor-
folk Dam, 3.9 mi northeast of Norfork, and at mile 4.8.

DRAINAGE AREA .--1,808 square miles.
PERIOD OF RECORD.--October 1944 to September 1977.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
311 30.7

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
39.0 117 63.2 189

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
197 181 71.7 94.3 220 252

07060500 White River at Calico Rock, Ark.

LOCATION.--Lat 36°06°58”, long 92°08°35” referenced to North American Datum of 1927, in SE 1/4 NE 1/4 sec.22, T.17 N., R.11 W., Izard
County, Ark., Hydrologic Unit 11010004, on left bank at Calico Rock, 200 ft upstream from bridge on State Highway 5, 700 ft upstream
from Calico Creek, 3.2 mi downstream from Cataract Creek, 6.0 mi upstream from Piney Creek, and at mile 359.1.

DRAINAGE AREA.--9,978 square miles.
PERIOD OF RECORD.--January 1964 to September 2005.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
1,830 977

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1,050 1,080 1,730 1,950

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
1,320 1,260 1,850 2,380 2,730 2,360
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07060710 North Sylamore Creek near Fifty Six, Ark.

LOCATION.--Lat 35°59°30”, long 92°12’50” referenced to North American Datum of 1927, in SW 1/4 NW 1/4 sec.25, T.16 N., R.12 W.,
Stone County, Ark., Hydrologic Unit 11010004, on 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 square miles.
PERIOD OF RECORD.--January 1966 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
293 1.81

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
3.30 3.13 4.36 6.36

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
3.25 4.01 4.50 6.07 6.93 8.36

07061000 White River at Batesville, Ark.

LOCATION.--Lat 35°34°35”, long 91°38’28” referenced to North American Datum of 1927, Independence County, Ark., Hydrologic Unit
11010004, at highway bridge on State Highway 167 (old State Highway 11), at south edge of Batesville, Independence County, Hydro-
logic Unit 11010004, 0.25 mi above Lock & Dam No. 1, 1.0 mi below Polk Bayou, 32.0 mi above mouth of Black River,and about 179 mi
upstream from gaging station at DeValls Bluff.

DRAINAGE AREA .--11,070 square miles.
PERIOD OF RECORD.--October 1986 to September 1994 and October 2000 to September 2005.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
2,350 1,150

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1,130 1,360 1,970 3,020

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
1,610 1,870 2,070 4,470 4,880 3,250
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07064000 Black River near Corning, Ark.

LOCATION.--Lat 36°24°07”, long 90°32°29” referenced to North American Datum of 1927, in SW 1/4 NE 1/4 sec.4, T.20 N., R.5 E., Clay
County, Ark., Hydrologic Unit 11010007, near left bank on downstream side of bridge on U.S. Highway 62, 2.2 mi east of Corning, 11.9 mi
downstream from Cane Creek, and at mile 152.2.

DRAINAGE AREA .--1,749 square miles.
PERIOD OF RECORD.--June 1948 to September 1995 and October 1998 to September 2005.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
370 272

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
324 315 444 645

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
315 384 452 546 759 724

07069000 Black River at Pocahontas

LOCATION.--Lat 36°15°14”, long 90°58°12” referenced to North American Datum of 1927, in SW 1/4 SW 1/4 sec.27, T.19 N., R.1 E., Ran-
dolph County, Ark., Hydrologic Unit 11010009, near right bank on downstream side of bridge on U.S. Highway 67 at Pocahontas, 2.2 mi
downstream from Fourche River, 6.4 mi downstream from Current River, 18.1 mi upstream from Spring River, and at mile 90.1.

DRAINAGE AREA .--4,845 square miles.
PERIOD OF RECORD.--January 1936 to April 1948.

REMARKS .-- Highly regulated after 1948 (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
1,620 1,310

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1,510 1,480 1,770 2,310

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
1,450 1,610 1,780 1,660 2,240 3,600
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07069000 Black River at Pocahontas, Ark.

LOCATION.--Lat 36°15°14”, long 90°58’12” referenced to North American Datum of 1927, in SW 1/4 SW 1/4 sec.27, T.19 N, R.1 E.,
Randolph County, Ark., Hydrologic Unit 11010009, near right bank on downstream side of bridge on U.S. Highway 67 at Pocahontas, 2.2
mi downstream from Fourche River, 6.4 mi downstream from Current River, 18.1 mi upstream from Spring River, and at mile 90.1.

DRAINAGE AREA .--4,845 square miles.
PERIOD OF RECORD.--May 1948 to September 1970, October 2001 to September 2005.

REMARKS .-- Highly regulated after 1948.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
1,670 1,280

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1,390 1,390 1,570 2,460

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
1,390 1,510 1,590 2,040 2.710 2,920

07069190 Mammoth Spring at Mammoth Spring, Ark.

LOCATION.--Lat 36°29°53”, long 91°32°08”, in SE 1/4 SW 1/4 sec.5, T.21 N., R.5 W., Fulton County, Ark., Hydrologic Unit 11010010, at
north bank of spring outlet pool, 0.25 mi upstream from confluence of Mammoth Spring and Warm Fork at town of Mammoth Spring, Ark.

DRAINAGE AREA .--undetermined.
PERIOD OF RECORD.-- March 1981 to September 2005.

REMARKS .-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
232 192

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
187 187 215 253

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
193 193 215 256 269 267
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07069500 Spring River at Imboden, Ark.

LOCATION.--Lat 36°12°19”, long 91°10’19” referenced to North American Datum of 1927, in SE 1/4 NE 1/4 sec.15, T.I§ N, R2 W.,
Randolph County, Ark., Hydrologic Unit 11010010, near left bank on downstream side of bridge on U.S. Highway 62 at Imboden, 1.8 mi
upstream from Harding Creek, 3.9 mi downstream from Janes Creek, 8.2 mi upstream from Eleven Point River, and at mile 12.1.

DRAINAGE AREA .--1,183 square miles.
PERIOD OF RECORD.--April 1936 to September 1994, October 2001 to September 2003, and October 2004 to September 2005.

REMARKS .-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
380 287

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
306 308 360 549

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
308 332 366 453 590 642

07072500 Black River at Black Rock, Ark.

LOCATION.--Lat 36°06°15”, long 91°05°50” referenced to North American Datum of 1927, in NW 1/4 sec.21, T.17 N., R.1 W., Lawrence
County, Ark., Hydrologic Unit 11010009, on right bank beneath U.S. Highway 63 bridge at Black Rock, 3.7 mi downstream from Spring
River, and at mile 69.3.

DRAINAGE AREA .--7,369 square miles.
PERIOD OF RECORD.-- June 1948 to September 2005.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
2,720 2,060

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
2,130 2,120 2,620 3,920

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
2,120 2,310 2,700 3,250 4,400 4,500
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07073000 Strawberry River near Evening Shade, Ark.

LOCATION.--Lat 36°10’41”, long 91°44°19”, in NW 1/4 sec. 33, T.18 N., R.7 W., Izard County, Hydrologic Unit 11010012, at bridge on
State Highway 56, 2.1 mi east of Franklin.

DRAINAGE AREA .--155 square miles.
PERIOD OF RECORD.--March 1939 to September 1979.

REMARKS.-- None.
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
10.5 61.6

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
7.88 7.74 16.0 36.4

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
7.58 12.6 17.5 26.8 42.8 443

07073500 Piney Fork at Evening Shade, Ark.

LOCATION.--Lat 36°04°50”, long 91°36°39”, in SE 1/4 NE 1/4 sec.34, T.17 N., R.6 W., Sharp County, Hydrologic Unit 11010012, on right
bank, 20 ft upstream from bridge on U.S. Highway 167, 0.8 mi north of Evening Shade.

DRAINAGE AREA .--99.2 square miles.
PERIOD OF RECORD.--March 1939 to November 1984.

REMARKS.-- None.
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
2.43 0.16

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1.79 1.75 6.08 16.9

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
1.80 4.17 6.54 124 20.4 21.0

75
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07074000 Strawberry River near Poughkeepsie, Ark.

LOCATION.--Lat 36°07°37”, long 91°26°59”, in SE 1/4 NW 1/4 sec. 19, T.17 N., R.4 W., Sharp County, Hydrologic Unit 11010012, on left
bank 250 ft upstream of bridge on State Highway 58, 0.5 mi downstream from Hurricane Creek, 2.5 mi northeast of Poughkeepsie, and at
mile 35.9.

DRAINAGE AREA.--473 square miles.
PERIOD OF RECORD.--April 1936 to September 1994 , October 2001 to September 2004.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
535 41.7

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
48.6 48.1 75.2 131

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
47.9 62.5 78.5 113 153 155

07074500 White River at Newport, Ark.

LOCATION.--Lat 35°36°18”, long 91°17°19” referenced to North American Datum of 1983, in NE 1/4 NE 1/4 sec.10, T.11 N.,, R.3 W,
Jackson County, Ark., Hydrologic Unit 11010013, The gage is approximately 60 ft below the State Highway 367 bridge, which crosses the
White River at Newport. This is at river mile 254.7 on the White River (from maps of White River, May 1973).

DRAINAGE AREA .--19,860 square miles.
PERIOD OF RECORD.--January 1964 to September 2005.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
6,270 4,190

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
4,290 4,290 6,070 8,490

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
4,410 5,290 6,350 7,620 10,100 9,840
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07075000 Middle Fork Little Red River at Shirley

LOCATION.--Lat 35°39°25”, long 92°17°34”, in SW1/4SW1/4, sec.20, T.12 N, R.11 W., Van Buren County, Hydrologic Unit 11010014, on
right bank 05 mi downstream from Sugar Camp or Weavers Creek, 1.0 mi east of Shirley, and at mile 122.0.

DRAINAGE AREA .--302 square miles.
PERIOD OF RECORD.-March 1939 to September 1984.

REMARKS .-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.90 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.49 0.47 29.4 74.4

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.46 21.5 30.6 60.6 93.2 96.3

07075300 South Fork of Little Red River at Clinton, Ark.

LOCATION.--Lat 35°35°12.77”, long 92°27°05.37” referenced to North American Datum of 1927, in SW 1/4 sec.14, T.11 N., R.14 W., Van
Buren County, Ark., Hydrologic Unit 11010014, at U.S. Highway 65, 0.25 mi upstream from Archey Fork at Clinton.

DRAINAGE AREA .--148 square miles.
PERIOD OF RECORD.--October 1961 to September 1994 , September 2001 to September 2005.

REMARKS .-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.23 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1.43 1.39 22.5 51.6

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
1.37 14.5 239 46.6 67.4 59.7
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07075500 South Fork Little Red River near Clinton, Ark.

LOCATION.--Lat 35°34°00”, long 92°23°00”, Van Buren County, Hydrologic Unit 11010014, near Clinton.
DRAINAGE AREA .--316 square miles.

PERIOD OF RECORD.--March 1939 to December 1961.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.58 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.01 0.01 244 90.9

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.01 7.89 259 73.1 107 143

07076000 Little Red River near Heber Springs, Ark.

LOCATION.--Lat 35°31°02”, long 91°59°50” in NE 1/4 sec.7, T.10 N., R.9 W., Cleburne County, Hydrologic Unit 11010014, on right bank
1,600 ft downstream from Greers Ferry Dam, 3.0 mi northeast of Heber Springs, and at mile 78.8.

DRAINAGE AREA .--1,153 square miles.
PERIOD OF RECORD.--August 1964 to September 1980.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
105 47.6

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
50.3 60.2 100 91.8

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
80.4 84.5 182 124 153 124
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07076620 Little Red River near Searcy, Ark.

LOCATION.--Lat 35°16°57”, long 91°43°09” in NE 1/4 NE 1/4 sec.35, T.8 N., R.7 W., White County, Hydrologic Unit 11010014, on right
bank 0.8 mi upstream from lower dam, and 1.0 mi upstream from old Highway 67 bridge, 2.0 mi north of Searcy, and at mile 31.7.

DRAINAGE AREA .--1,648 square miles.
PERIOD OF RECORD.--June 1983 to September 1996.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
145 2.65

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
253 25.8 161 473

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
30.3 86.3 179 342 814 512

07076850 Cypress Bayou near Beebe, Ark.

LOCATION.--Lat 35°01°30”, long 91°52°23”, in SW 1/4 sec. 28, T.5 N., R.8 W., White-Lonoke County line, Hydrologic Unit 08020301, at
bridge on State Highway 31, 3.0 mi south of Beebe.

DRAINAGE AREA .--166 square miles.
PERIOD OF RECORD.--October 1961 to September 1976.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 12.8 7.51

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 1.17 14.0 27.1 30.4 7.34
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07077000 White River at DeValls Bluff, Ark.

LOCATION.--Lat 34°47°25”, long 91°26°45” referenced to North American Datum of 1927, in SE 1/4 sec.17, T.2 N., R.4 W., Prairie County,
Ark., Hydrologic Unit 08020301, near center of span on downstream side of bridge on U.S. Highway 70, 1.0 mi northeast of DeValls Bluff,
7.5 mi downstream from Wattensaw Bayou, 24.1 mi upstream from Cache River, and at mile 125.3.

DRAINAGE AREA .--23,431 square miles.
PERIOD OF RECORD.--January 1964 to September 1970 and October 1988 to September 2005.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
7,130 4,960

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
4,960 4,940 7,450 10,500

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
5,200 6,190 7,820 10,300 12,800 13,000

07077380 Cache River at Egypt, Ark.

LOCATION.--Lat 35°51°28”, long 90°56°00” referenced to North American Datum of 1927, in NW 1/4 SE 1/4 sec.12, T.14 N., R.1 E., Craig-
head County, Ark., Hydrologic Unit 08020302, on left upstream abutment of bridge on State Highway 91, 50 ft downstream from junction
of East Cache River Ditch (Cache River channel separation), 1.0 mi southeast of Egypt, 2.2 mi northwest of Winesburg, and at mile 143.

DRAINAGE AREA .--701 square miles.
PERIOD OF RECORD.--October 1964 to September 2005.

REMARKS .-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.00 0.00 0.00 0.00 0.00
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07077500 Cache River at Patterson, Ark.

LOCATION.--Lat 35°16°10”, long 91°14’°15” referenced to North American Datum of 1927, in SE 1/4 sec.31, T.8 N., R.2 W., Woodruff
County, Ark., Hydrologic Unit 08020302, at bridge on U.S. Highway 64 at Patterson, 10.9 mi upstream from Maple Slough, and at mile
77.2.

DRAINAGE AREA .--1,037 square miles.

PERIOD OF RECORD.--October 1927 to September 1931, October 1937 to September 1977, and October 1997 to September 2005.

REMARKS .-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
48.9 9.91

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
154 15.0 63.0 96.3

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
14.8 41.6 73.5 116 195 114

07077555 Cache River near Cotton Plant, Ark.

LOCATION.--Lat 35°02°07”, long 91°19°19” referenced to North American Datum of 1927, in SE 1/4 SW 1/4 sec.21, T.5 N., R.3 W., Wood-
ruff County, Ark., Hydrologic Unit 08020302, on left bank on downstream side of bridge on county road, 1.4 mi upstream from Roaring
Slough, and 4.2 mi northwest of Cotton Plant.

DRAINAGE AREA .--1,172 square miles.
PERIOD OF RECORD.--April 1987 to Sepember 2005.

REMARKS .-- Numerous anthropogenic alterations within basin (highly altered).
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
46.8 15.6

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
194 17.0 151 133

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
18.2 57.6 249 252 247 156



82 Low-Flow Characteristics and Regionalization of Low-Flow Characteristics for Selected Streams in Arkansas

Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07077700 Bayou DeView near Morton, Ark.

LOCATION.--Lat 35°15°07”, long 91°06’37” referenced to North American Datum of 1927, in sec.5, T.7 N., R.1 W., Woodruff County, Ark.,
Hydrologic Unit 08020302, at bridge on U.S. Highway 64, 1.0 mi west of Morton, and at mile 39.6.

DRAINAGE AREA .--421 square miles.
PERIOD OF RECORD.--April 1939 to May 1973, October 1973 to September 1977, and October 1997 to September 2005.

REMARKS .-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 0.00 1.57

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.00 0.00 24.1 27.8 2.00

07077800 White River at Clarendon, Ark.

LOCATION.--Lat 34°41°08”, long 91°18’55” in W 1/4 sec.22, T.1 N., R.3 W., Monroe County, Hydrologic Unit 08020303, at St. Louis
Southwestern Railroad bridge at Clarendon, 1.1 mi downstream from Cache River and at mile 100.1.

DRAINAGE AREA .--25,555 square miles.
PERIOD OF RECORD.--January 1964 to September 1981.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
8,700 6,100

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
6.280 6,530 7,590 10,600

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
6,540 8,030 8,000 9,040 12,500 13,000



Table 4

Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07077930 Big Creek near Moro, Ark.

LOCATION.--Lat 34°50°50”, long 91°00°35” in NW 1/4 sec.28, T.3 N., R.1 E., Lee County, Hydrologic Unit 08020304, at bridge on State
Highway 78, 3.5 mi north of Moro.

DRAINAGE AREA .--77.4 square miles.
PERIOD OF RECORD.--November 1961 to September 1970.

REMARKS .-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.13 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 2.24 0.66

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.00 2.06 6.97 1.46 0.66

07077950 Big Creek at Poplar Grove, Ark.

LOCATION.--Lat 34°33°20”, long 90°50’44” in NE 1/4 NE 1/4 sec.1, T.2 S., R.2 E., Phillips County, Hydrologic Unit 08020304, near right
bank on downstream side of bridge on U.S. Highway 49, at Poplar Grove, 900 ft upstream from Crooked Creek, and 3.9 mi east of Marvel.

DRAINAGE AREA .--448 square miles, includes that of Crooked Creek. Area at site used prior to September 30, 1972, 459 square miles .
PERIOD OF RECORD.--October 1970 to September 1993.

REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
2.81 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
2.02 1.92 39.1 324

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
2.09 21.6 46.7 118 70.5 39.1
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07078000 LaGrue Bayou near Stuttgart, Ark.

LOCATION.--Lat 34°31°55”, long 91°21°21” in NW 1/4 NW 1/4 sec.17, T.2 S., R.3 W., Arkansas County, Hydrologic Unit 08020303, at
bridge on State Highway 146, 9.8 mi east of Stuttgart.

DRAINAGE AREA .--176 square miles.
PERIOD OF RECORD.--October 1935 to September 1954.

REMARKS .-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.08 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 5.18 433

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.94 6.63 11.8 11.3 4.36

07194800 lllinois River at Savoy, Ark.

LOCATION.--Lat 36°06°11”, long 94°20’40” referenced to North American Datum of 1927, SES36T17NR32W, Washington County, Ark.,
Hydrologic Unit 11110103, on eastern boundary of Ozark National Forest, on left bank downstream end of State Highway 16 bridge, 0.3 mi
downstream from tributary of Lake Weddington, 0.4 mi upstream from Clear Creek, and 0.9 mi southwest of Savoy.

DRAINAGE AREA .--167 square miles.
PERIOD OF RECORD.--July 1979 to December 1981 , September 1985 to September 1986 , September 1995 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
8.26 3.65

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
8.21 8.94 11.3 15.4

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
9.80 10.5 12.2 14.2 17.8 20.5
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07195000 Osage Creek near EIm Springs, Ark.

LOCATION.--Lat 36°13°19”, long 94°17’18” referenced to North American Datum of 1927, in SW 1/4 NE 1/4 sec.21, T.18 N., R31 W.,
Benton County, Hydrologic Unit 11110103, on left bank 0.7 mi downstream from Little Osage Creek, and 3.2 mi. northwest of Elm Springs.

DRAINAGE AREA .--130 square miles.
PERIOD OF RECORD.--October 1950 to September 1975, and August 1995 to September 2005.

REMARKS. Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval

2-year recurrence interval 10-year recurrence interval

38.0 16.0

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval

November-April November-December January-February March-April

21.9 23.1 25.7 324

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval

November December January February March April

23.6 24.4 26.1 30.9 33.6 37.0

07195430 lllinois River South of Siloam Springs, Ark.

LOCATION.--Lat 36°06°31”, long 94°32’00” referenced to North American Datum of 1983, in SE 1/4 NE 1/4 sec.31, T.17 N., R.33 W., Ben-
ton County, Ark., Hydrologic Unit 11110103, at bridge on State Highway 59, 5.0 mi south of Siloam Springs, and 0.6 mi downstream from
mouth of Cincinnati Creek.

DRAINAGE AREA .--575 square miles.
PERIOD OF RECORD.--August 1995 to September 2005.

REMARKS.-- None.
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
122 95.1

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
127 124 165 186

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
122 170 169 183 208 222



86 Low-Flow Characteristics and Regionalization of Low-Flow Characteristics for Selected Streams in Arkansas

Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07195800 Flint Creek at Springtown, Ark.

LOCATION.--Lat 36°15°21.50”, long 94°26°00.80” referenced to North American Datum of 1983, in NW 1/4 sec.7, T.13 N., R.32 W., Ben-
ton County, Ark., Hydrologic Unit 11110103, on right bank 20 ft downstream from State Highway 12, 0.8 mi southwest of Springtown.

DRAINAGE AREA .--14.2 square miles.
PERIOD OF RECORD.--July 1961 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
3.40 1.19

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
2.44 2.77 3.49 3.94

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
2.75 3.74 3.68 4.05 4.14 4.62

07195855 Flint Creek near West Siloam Springs, Ark.

LOCATION.--Lat 36°12°58”, long 94°36°15” referenced to North American Datum of 1927, in NE 1/4 NE 1/4 sec.14, T.20 N.,, R25E.,
Delaware County, Hydrologic Unit 11110103, on left bank 800 ft downstream from county bridge, 2.5 mi from Arkansas-Oklahoma State
line, northwest of West Siloam Springs, Okla.,

DRAINAGE AREA .--59.8 square miles.
PERIOD OF RECORD.--October 1979 to September 2005.
REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
6.67 1.62

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
5.48 6.43 7.04 8.94

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
6.49 8.36 7.06 8.41 9.65 12.9
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07196900 Baron Fork at Dutch Mills, Ark.

LOCATION.--Lat 35°52°48”, long 94°29°11” referenced to North American Datum of 1927, Washington County, Ark., Hydrologic Unit
11110103, near right bank on downstream side of bridge on State Highway 59 at Dutch Mills, 2.2 mi downstream from Fly Creek, and 2.9
mi upstream from Arkansas-Oklahoma State line.

DRAINAGE AREA .--40.6 square miles.
PERIOD OF RECORD.--April 1958 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.60 0.01

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.77 0.76 2.10 4.62

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.77 1.67 2.19 4.09 5.73 6.08

07247000 Poteau River at Cauthron, Ark.

LOCATION.--Lat 34°55°08”, long 94°17°58” referenced to North American Datum of 1927, in NW 1/4 SE 1/4 sec.16, T.3 N., R.31 W., Scott
County, Ark., Hydrologic Unit 11110105, on right bank at downstream side of Scott County Road No. 56 bridge at Cauthron, 200 ft south of
juncton with State Hwy 28, 2.9 mi downstream from Cross Creek, 7.8 mi downstream from Jones Creek, and at mile 109.0.

DRAINAGE AREA .--203 square miles.
PERIOD OF RECORD.--March 1939 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.32 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.06 0.06 393 13.0

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.07 2.38 4.04 15.0 19.3 15.7
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07249400 James Fork near Hackett, Ark.

LOCATION.--Lat 35°09°45”, long 94°24°25” referenced to North American Datum of 1927, in NW 1/4 NW 1/4 sec.34, T.6 N., R32 W.,
Sebastian County, Ark., Hydrologic Unit 11110105, near left bank on downstream side of bridge on State Highway 45, 1.7 mi south of
Hackett, 2.0 mi downstream from Elder Branch, 2.0 mi upstream from small tributary, and 3.6 mi upstream from Arkansas-Oklahoma State
line.

DRAINAGE AREA .--147 square miles.

PERIOD OF RECORD.--April 1958 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.84 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.87 0.90 2.49 7.98

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.91 221 2.73 7.44 12.0 11.6

07249500 Cove Creek near Lee Creek, Ark.

LOCATION.--Lat 35°41°10”, long 94°22°00”, in SE 1/4 SW 1/4 sec. 26, T.12 N., R.32 W., Crawford County, Hydrologic Unit 11010104, at
low-water crossing on unimproved road, 0.7 mi upstream from Lee Creek, and 1.0 mi west of Lee Creek.

DRAINAGE AREA .--35.3 square miles.
PERIOD OF RECORD.--May 1950 to September 1970.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.08 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 0.65 3.02

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.27 0.64 2.90 3.44 5.70
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07249985 Lee Creek near Short, Okla.

LOCATION.--Lat 35°33°57”, long 94°31°56” referenced to North American Datum of 1927, in SE 1/4 sec.27, T.13 N., R.26 E., Sequoyah
County, Okla., Hydrologic Unit 11110104, on right bank at right downstream end of bridge on State Hwy 101, 0.5 mi west of Short, Okla.

DRAINAGE AREA .--236 square miles.
PERIOD OF RECORD.--October 1930 to June 1937 , October 1950 to September 2005.

REMARKS.-- None.
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.66 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.18 0.17 15.3 63.1

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.17 7.09 15.8 494 76.6 101

07250085 Lee Creek at Lee Creek Reservoir near Van Buren, Ark.

LOCATION.--Lat 35°29°02”, long 94°23°34” referenced to North American Datum of 1927, SESW S03 T 09N R 32W5, Crawford County,
Ark., Hydrologic Unit 11110104, in control house at dam on left bank, 2.8 mi northwest of Van Buren, and at mile 3.5.

DRAINAGE AREA .--432 square miles.
PERIOD OF RECORD.--October 1992 to September 2005.

REMARKS.-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.00 0.00 0.00 0.00 0.00
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07250550 Arkansas River at James W. Trimble L&D near Van Buren, Ark.

LOCATION.--Lat 35°20°56”, long 94°17°54” referenced to North American Datum of 1927, in sec.28, T.8 N., R.31 W., Sebastian County,
Ark., Hydrologic Unit 11110104, in metal shelter on dam and at mile 308.9.

DRAINAGE AREA .--150,547 square miles, of which 22,241 square miles is probably noncontributing.
PERIOD OF RECORD.--April 1970 to September 2005.
REMARKS .-- Highly regulated (highly altered).
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval

2-year recurrence interval 10-year recurrence interval
2,250 878

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1,180 1,200 2,520 4,100

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
1,470 2,100 2,730 3,840 5,760 5,320

07251000 Frog Bayou near Mountainburg, Ark.

LOCATION.--Lat 35°39°40”, long 94°09°10” referenced to North American Datum of 1927, in NW 1/4 NE 1/4 sec. 2, T.11 N., R.30 W.,
Crawford County, Ark., Hydrologic Unit 11110201, on left bank above concrete weir in spillway of Fort Smith Dam 0.8 mi upstream from
Warloop Creek, 1.2 mi upstream from Howard Fork, 2.5 mi northeast of Mountainburg, and 3 mi downstream from Jones Fork.

DRAINAGE AREA .--74.0 square miles.
PERIOD OF RECORD.--October 1936 to September 1961.
REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval

2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 0.00 222

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.00 0.00 0.00 2.23 11.5
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07251500 Frog Bayou at Rudy, Ark.

LOCATION.--Lat 35°31°32”, long 94°16’18” referenced to North American Datum of 1927, in SW 1/4 SW 1/4 sec.23, T.10 N., R.31 W.,
Crawford County, Ark., Hydrologic Unit 11110104, at bridge on State Highway 282 at Rudy.

DRAINAGE AREA .--216 square miles.
PERIOD OF RECORD.-May 1950 to September 1970 and October 2002 to September 2004.

REMARKS .-- Numrous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
1.01 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 3.57 19.4

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 2.38 3.57 17.2 22.6 444

07252000 Mulberry River near Mulberry, Ark.

LOCATION.--Lat 35°34°38”, long 94°00°56” referenced to North American Datum of 1927, in SE 1/4 SW 1/4 sec.31, T.11 N., R28 W.,
Franklin County, Ark., Hydrologic Unit 11110201, on left bank 0.6 mi upstream from Mill Creek, 5.7 mi north of Mulberry, and at mile
11.3.

DRAINAGE AREA .--373 square miles.

PERIOD OF RECORD.--June 1938 to January 1995 , October 1998 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
1.36 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1.37 1.38 25.8 91.0

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
1.35 14.3 27.2 82.5 109 160
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07253000 Sixmile Creek at Chismville, Ark.

LOCATION.--Lat 35°13°15”, long 93°56°20”, in E 1/2 sec. 2, T.6 N., R.28 W., Logan County, Hydrologic Unit 11110202, on right bank on
downstream side of highway bridge at Chismville, 0.5 mi downstream from Rocky Creek, and at mile 25.6.

DRAINAGE AREA .--24.1 square miles.
PERIOD OF RECORD.--July 1954 to April 1970.

REMARKS .-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 0.00 0.37

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.00 0.00 0.18 0.53 0.57

07253500 Sixmile Creek near Branch, Ark.

LOCATION.--Lat 35°14°55”, long 93°58°28”, in NE 1/4 SE 1/4 sec. 28, T.7 N., R.28 W., Franklin County, Hydrologic Unit 11110202, 0.4 mi
downstream from Rattlesnake Creek, 1.0 mi upstream from Prairie Creek, 4.2 mi southwest of Branch, and at mile 21.5.

DRAINAGE AREA .--36.7 square miles.
PERIOD OF RECORD.--July 1954 to April 1970.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 0.00 1.31

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.00 0.00 0.60 1.86 1.56
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07255000 Sixmile Creek at Caulksville, Ark.
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LOCATION.--Lat 35°18°05”, long 93°51°15”, in SE 1/4 sec. 3, T.7 N., R.27 W., Logan County, Hydrologic Unit 11110202, at bridge on State

Highway 22, 0.6 mi east of Caulksville.
DRAINAGE AREA .--104 square miles.
PERIOD OF RECORD.--July 1954 to April 1970.
REMARKS.-- None.
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval

2-year recurrence interval 10-year recurrence interval
0.01 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 0.00 4.30

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.00 0.00 0.88 6.10 1.90

07255500 Hurricane Creek near Branch, Ark.

LOCATION.--Lat 35°21°03”, long 93°56°02”, on line between and near south edge of secs. 23 and 24, T.8 N., R.28 W., Franklin County,

Hydrologic Unit 11110202, at center of span on downstream side of bridge on State Highway 41, 1.5 mi upstream from Perry Creek, 3.2 mi

northeast of Branch, and at mile 9.0
DRAINAGE AREA .--17.2 square miles.
PERIOD OF RECORD.--July 1954 to April 1970.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 0.00 0.82

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.00 0.00 0.24 2.25 0.49
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07256000 Hurricane Creek near Caulksville, Ark.

LOCATION.--Lat 35°20°49”, long 93°51°44”, in SE 1/4 sec. 21, T.8 N., R.27 W., Franklin County, Hydrologic Unit 11110202, at bridge on
State Highway 23, 3.2 mi north of Caulksville.

DRAINAGE AREA .--53.0 square miles.
PERIOD OF RECORD.--July 1954 to April 1970.

REMARKS .-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 0.00 1.84

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.00 0.00 1.01 5.46 0.97

07256500 Spadra Creek at Clarksville, Ark.

LOCATION.--Lat 35°28°06”, long 93°27°46” in NW 1/4 NE 1/4 sec.5, T.9 N., R.23 W., Johnson County, Hydrologic Unit 11110202, on right
bank at Clarksville, 0.2 mi downstream from bridge on U.S. Highway 64.

DRAINAGE AREA .--61.1 square miles.
PERIOD OF RECORD.--October 1952 to September 1970.

REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
1.48 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 1.10 10.1

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.82 1.11 7.83 12.7 12.2
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07257006 Big Piney Creek at Highway 164 near Dover, Ark.

LOCATION.--Lat 35°30°20.8”, long 93°10°53.2” referenced to North American Datum of 1983, in SE 1/4 NW 1/4 sec.25, T.10 N., R.21 W,
Pope County, Ark., Hydrologic Unit 11110202, on right bank 11.9 mi downstream from Indian Creek, 7.2 mi north of Dover, and at mile 23
on State Highway 164 bridge.

DRAINAGE AREA .--297 square miles.
PERIOD OF RECORD.--October 1950 to September 1995 , October 1998 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.79 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1.03 1.01 23.6 78.3

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.99 16.9 23.8 70.2 94.1 121

07257500 lllinois Bayou near Scottsville, Ark.

LOCATION.--Lat 35°27°59”, long 93°02’28” referenced to North American Datum of 1927, in SE 1/4 SW 1/4 sec.31, T.10 N, R.19 W.,
Pope County, Ark., Hydrologic Unit 11110202, on downstream side of bridge on State Highway 164, 1.3 mi north of Scottsville, and 3.1 mi
downstream from North Fork Illinois Bayou.

DRAINAGE AREA.--241 square miles.
PERIOD OF RECORD.--October 1947 to September 1970 , October 1999 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
1.05 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.18 0.18 17.1 65.7

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.18 7.05 17.7 51.8 88.1 80.1
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07258000 Arkansas River at Dardanelle, Ark.

LOCATION.--Lat 35°13°34”, long 93°08’58” in SW1/4 sec.29, T.7 N., R.20 W., Pope County, Hydrologic Unit 11110203, near left bank on
upstream side of bridge on State Highway 7 at Dardanelle, 1.0 mi upstream from Whig Creek, 2.0 mi downstream from Dardanelle Dam,
4.7 mi downstream from Illinois Bayou, and at mile 219.5.

DRAINAGE AREA .--153,670 square miles of which 22, 241 square miles are probably noncontributing.
PERIOD OF RECORD.--April 1970 to September 1994, October 2000 to September 2003.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
1,980 743

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1,210 1,200 2,950 5,480

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
1,480 2,020 3,030 4,410 7,680 6,550

07258500 Petit Jean River near Booneville, Ark.

LOCATION.--Lat 35°06°25”, long 93°55’25” referenced to North American Datum of 1927, in NW 1/4 NW 1/4 sec.18, T.5 N., R.27 W.,
Logan County, Ark., Hydrologic Unit 11110204, on right bank at downstream side of bridge on State Highway 23, 0.5 mi downstream from
Fletcher Creek, 2.3 mi south of Booneyville.

DRAINAGE AREA .--241 square miles.
PERIOD OF RECORD.--November 1938 to September 1984 , October 1999 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.04 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 1.60 14.5

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.44 1.67 9.22 21.1 19.3
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07259500 Petit Jean River near Waveland, Ark.

LOCATION.--Lat 35°06°17”, long 93°37°53” in SE 1/4 SE 1/4 sec.11, T.5 N., R.25 W., Yell County, Ark., Hydrologic Unit 11110204, at
Blue Mountain Dam, 1.9 mi southwest of Waveland, and at mile 74.4.

DRAINAGE AREA .--516 square miles.
PERIOD OF RECORD.--February 1939 to September 1980.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
4.95 0.34

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1.08 1.05 6.32 16.2

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
1.10 3.65 7.27 15.1 22.2 22.0

07260000 Dutch Creek at Waltreak, Ark.

LOCATION.--Lat 34°53”13.3”, long 93°36°47.1” referenced to North American Datum of 1927, in SE 1/4 NW 1/4 sec.24, T4 N., R25 W,
Yell County, Ark., Hydrologic Unit 11110204, on left bank 0.2 mi north of Waltreak and 21.0 mi upstream from mouth.

DRAINAGE AREA .--81.4 square miles.
PERIOD OF RECORD.--October 1945 to November 1975 , October 1999 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 1.49 8.11

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.44 1.55 8.48 14.1 8.51
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07260500 Petit Jean River at Danville, Ark.

LOCATION.--Lat 35°03°31.6”, long 93°23°44.2” referenced to North American Datum of 1983, in NW 1/4 SE 1/4 sec.25, T.5 N., R.23 W,
Yell County, Ark., Hydrologic Unit 11110204, on right bank 125 ft upstream of bridge on State Highway 10 at Danville, 0.3 mi upstream
from old Chicago Rock Island and Pacific Railroad Co. Bridge, 0.5 mi upstream from Spring Creek, 0.6 mi downstream from Dutch Creek,
and at mile 48.8.

DRAINAGE AREA .--764 square miles.
PERIOD OF RECORD.--June 1916 to April 1946

REMARKS .-- Highly regulated after 1946 (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
297 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1.64 1.60 53.6 80.2

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
1.66 23.7 58.3 67.9 115 112

07260500 Petit Jean River at Danville, Ark.

LOCATION.--Lat 35°03°31.6”, long 93°23°44.2” referenced to North American Datum of 1983, in NW 1/4 SE 1/4 sec.25, T.5 N., R.23 W.,
Yell County, Ark., Hydrologic Unit 11110204, on right bank 125 ft upstream of bridge on State Highway 10 at Danville, 0.3 mi upstream
from old Chicago Rock Island and Pacific Railroad Co. Bridge, 0.5 mi upstream from Spring Creek, 0.6 mi downstream from Dutch Creek,
and at mile 48.8.

DRAINAGE AREA .--764 square miles.
PERIOD OF RECORD.--May 1946 to September 2005.
REMARKS .-- Highly regulated after 1946 (highly altered).
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval

2-year recurrence interval 10-year recurrence interval
6.21 0.60

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1.93 1.74 18.6 454

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
1.78 8.12 20.6 55.8 72.0 59.7
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07261000 Cadron Creek near Guy, Ark.

LOCATION.--Lat 35°17°55”, long 92°24’14” referenced to North American Datum of 1983, in NW 1/4 SE 1/4 sec.29, T.8 N., R.13 W,
Faulkner County, Ark., Hydrologic Unit 11110205, on left bank on downstream side of bridge on U.S. Highway 65, 4.3 mi southwest of
Guy, 10.5 mi upstream from Cove Creek, and at mile 48.3.

DRAINAGE AREA .--169 square miles.
PERIOD OF RECORD.--October 1954 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.10 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.31 0.30 34.7 54.8

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.33 13.5 359 70.3 83.1 60.5

07261500 Fourche LaFave River near Gravelly, Ark.

LOCATION.--Lat 34°52°24.0”, long 93°39°23.6” referenced to North American Datum of 1927, in NW 1/4 NW 1/4 sec.34, T.3 N., R.25 W.
Yell County, Ark., Hydrologic Unit 11110206, near left bank on downstream side of bridge on State Highway 28, 1.2 mi downstream from
Garner Creek, 1.9 mi east of Gravelly, 6.4 mi upstream from Gaffords Creek, and at mile 103.7.

DRAINAGE AREA .--410 square miles.
PERIOD OF RECORD.--March 1939 to September 1994 , October 1999 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.70 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 18.1 67.3

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 10.2 19.2 56.2 93.6 80.0
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

7262500 Fourche LaFave River near Nimrod, Ark.

LOCATION.--Lat 34°57°02”, long 93°09°16” in NE 1/4 SW 1/4 sec.32, T.4 N., R.20 W., Perry County, Ark., Hydrologic Unit 11110206, at
Nimrod Dam 4.5 mi southwest of Nimrod.

DRAINAGE AREA .--684 square miles.
PERIOD OF RECORD.--April 1936 to September 1980.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
2.31 0.28

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.64 0.67 9.71 12.3

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.79 3.42 10.9 37.1 29.6 20.3

007263000 South Fourche LaFave River near Hollis, Ark.

LOCATION.--Lat 34°54°41”, long 93°01°21”, in SE 1/4 NE 1/4 sec. 18, T.3 N., R.19 W., Perry County, Hydrologic Unit 11110206, on left
bank 0.8 mi upstream from Big Cove Creek, 2.1 mi downstream from Cedar Creek, 4.0 mi northeast of Hollis, and at mile 5.6.

DRAINAGE AREA .--210 square miles.
PERIOD OF RECORD.--June 1941 to September 1995.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.11 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.13 0.12 13.3 24.6

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.13 7.98 14.0 38.3 39.2 29.1
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07263295 Maumelle River at Williams Junction, Ark.

LOCATION.--Lat 34°52°34”, long 92°46°28” referenced to North American Datum of 1927, in SE 1/4 NE 1/4 sec.26, T.3 N., R.17 W., Perry
County, Ark., Hydrologic Unit 11110207, near left bank on downstream side of State Highway 9 bridge 0.4 mi south of Williams Junction.

DRAINAGE AREA .--46.1 square miles.
PERIOD OF RECORD.--October 1989 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 4.80 4.53

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 3.64 5.61 5.90 7.63 4.77

07263300 Maumelle River at Maumelle Dam at Natural Steps, Ark.

LOCATION.--Lat 34°51°47”, long 92°29’07” referenced to North American Datum of 1983, in SW 1/4 SE 1/4 sec.27, T.3 N, R.14 W., Pu-
laski County, Ark., Hydrologic Unit 11110207, at right bank 100 ft upstream from spillway, 0.5 mi west of Natural Steps.

DRAINAGE AREA .--137 square miles.
PERIOD OF RECORD.--October 1989 to September 2005.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.00 0.00 0.00 0.00 0.00
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07263450 Arkansas River at Murray Dam near Little Rock, Ark.

LOCATION.--Lat 34°47°27”, long 92°21°32” referenced to North American Datum of 1927, in sec.23, T.2 N., R.13 W., Pulaski County, Ark.,
Hydrologic Unit 11110207, in metal shelter on dam and at mile 141.5.

DRAINAGE AREA .--158,030 square miles, of which 22,241 square miles probably is noncontributing.
PERIOD OF RECORD.--April 1970 to September 2005.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
2,320 819

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1,440 1,420 4,520 6,460

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
1,570 3,160 4,720 7,160 8,990 9,000

07264000 Bayou Meto near Lonoke, Ark.

LOCATION.--Lat 34°44°13”, long 91°54°58” referenced to North American Datum of 1927, in SW 1/4 sec.6, T.1 N., R.8 W., Lonoke County,
Ark., Hydrologic Unit 08020402, near left bank on downstream side of bridge on State Highway 31, 3.0 mi upstream from Brushy Slough,
and 3.5 miles south of Lonoke, and at mile 106.4.

DRAINAGE AREA .--207 square miles.
PERIOD OF RECORD.--October 1954 to September 2005.
REMARKS .-- Numerous anthropogenic alterations within basin (highly altered).
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval

2-year recurrence interval 10-year recurrence interval
2.28 0.03

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.88 0.81 17.5 38.3

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.79 7.58 18.5 50.4 76.0 37.8
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07264500 Bayou Meto near Stuttgart, Ark.

LOCATION.--Lat 34°27°15”, long 91°36°58” in SE 1/4 sec.11, T.3 S., R.6 W., Arkansas County, Hydrologic Unit 08020402, at bridge on
U.S. Highway 79, 5.5 mi southwest of Stuttgart.

DRAINAGE AREA .--574 square miles (At high stages, Bayou Meto and Crooked Creek are interconnected and the combined area is 653
square miles).

PERIOD OF RECORD.--October 1935 to September 1954.

REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 247 66.6

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 3.47 31.7 66.3 113 95.5

07265000 Crooked Creek near Humphrey, Ark.

LOCATION.--Lat 34°25°35”, long 91°40°04” in SE 1/4 sec.20, T.3 S., R.6 W., Arkansas County, Hydrologic Unit 08020402, at bridge on
U.S. Highway 79, 2.3 mi east of Humphrey.

DRAINAGE AREA .--79.2 square miles.
PERIOD OF RECORD.--April 1940 to September 1954.

REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 0.00 5.80

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.00 0.00 3.54 7.82 12.8
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07337000 Red River at Index, Ark.

LOCATION.--Lat 33°33°07”, long 94°02’28” referenced to North American Datum of 1927, in NW 1/4 SW 1/4 sec.7, T.14 S., R.28 W,
Miller County, Ark., Hydrologic Unit 11140106, near right bank on downstream side of southbound bridge on U.S. Highway 71 at Index,
2.2 mi south of Ogden, 20.6 mi upstream from Little River, and at mile 485.3.

DRAINAGE AREA .--48,030 square miles of which 5,936 square miles probably is noncontributing.
PERIOD OF RECORD.--January 1974 to September 2005.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
1,880 1,240

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1,430 1,430 1,780 2,180

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
1,400 1,690 1,780 2,680 2,420 2,670

07339500 Rolling Fork near DeQueen, Ark.

LOCATION.--Lat 34°02°51”, long 94°24°47”,in SW 1/4 SW 1/4 sec. 21, T.8 S., R.32 W., Sevier County, Hydrologic Unit 11140109, near
span on downstream side of brige on U.S. Highway 70, 4.0 mi west of De Queen.

DRAINAGE AREA .--182 square miles.
PERIOD OF RECORD.--October 1948 to September 1980 . Used October 1948 to December 1976.

REMARKS .-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
1.84 0.16

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1.14 1.17 13.5 233

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
1.19 6.41 14.2 36.8 38.4 23.6
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07340000 Little River near Horatio, Ark.

LOCATION.--Lat 33°55°10.3”, long 94°23°12.1” referenced to North American Datum of 1983, in NE 1/4 sec.10, T.10 S., R.32 W., Sevier
County, Ark., Hydrologic Unit 11140109, on left bank, downstream side of bridge on State Highway 41, 0.9 mi downstream from Rolling
Fork, 2.0 mi southwest of Horatio, 28.5 mi upstream from Cossatot River, and at mile 72.0.

DRAINAGE AREA .--2,662 square miles.
PERIOD OF RECORD.--April 1931 to September 1968.

REMARKS .--Highly regulated after 1968.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
27.1 3.95

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
26.9 26.1 241 450

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
259 122 240 570 648 533

07340000 Little River near Horatio, Ark.

LOCATION.--Lat 33°55°10.3”, long 94°23°12.1” referenced to North American Datum of 1983, in NE 1/4 sec.10, T.10 S., R.32 W, Sevier
County, Ark., Hydrologic Unit 11140109, on left bank, downstream side of bridge on State Highway 41, 0.9 mi downstream from Rolling
Fork, 2.0 mi southwest of Horatio, 28.5 mi upstream from Cossatot River, and at mile 72.0.

DRAINAGE AREA .--2,662 square miles.
PERIOD OF RECORD.--October 1968 to September 2005.

REMARKS .--Highly regulated after 1968 (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
305 202

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
244 226 416 442

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
204 365 441 645 636 557
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07340300 Cossatot River near Vandervoort, Ark.

LOCATION.--Lat 34°22°48.0”, long 94°14°11.2” referenced to North American Datum of 1983, in SE 1/4 NE 1/4 sec.30, T.4 S., R.30 W.,
Polk County, Ark., Hydrologic Unit 11140109, on right bank 200 ft upstream from bridge on State Highway 246, 0.3 mi downstream from
Brushy Creek, 3.2 mi upstream from Flat Creek, and 7.5 mi east of Vandervoort.

DRAINAGE AREA .--89.6 square miles.
PERIOD OF RECORD.--June 1967 to September 2005.

REMARKS.--None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
11.5 8.37

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
15.8 15.6 28.4 355

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
154 26.6 28.9 40.2 44.1 39.9

07340500 Cossatot River near DeQueen, Ark.

LOCATION.--Lat 34°02°45”, long 94°12°42” in NE 1/4 NE 1/4 sec.29, T.8 S., R.30 W., Sevier County, Hydrologic Unit 11140109, near right
bank on downstream side of bridge on U.S. Highway 71, 7.0 mi east of DeQueen.

DRAINAGE AREA .--360 square miles.
PERIOD OF RECORD.--April 1938 to September 1980.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
9.64 2.87

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
13.0 12.5 45.8 74.2

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
12.3 29.6 48.2 92.4 100 84.5
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07341000 Saline River near Dierks, Ark.

LOCATION.--Lat 34°05°45”, long 94°05°04”, in NW 1/4 SW 1/4 sec. 3, T.8 S., R.29 W., Howard County, Hydrologic Unit 11140109, near
left bank on downstream side of U.S. Highway 70, 4.0 mi southwest of Dierks.

DRAINAGE AREA .--121 square miles.
PERIOD OF RECORD.--October 1938 to September 1980. Used October 1938 to April 1975.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.27 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.32 0.30 9.90 18.0

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.30 4.24 104 28.1 26.3 20.9

07341200 Saline River near Lockesburg, Ark.

LOCATION.--Lat 33°57°44.4”, long 94°03°41.7” referenced to North American Datum of 1927, in NW 1/4 SE 1/4 sec.23, T.9 S., R29 W,
Sevier County, Ark., Hydrologic Unit 11140109, on right bank 50 ft upstream from bridge on State Highway 371, 2.0 mi downstream from
Brushy Creek, 6.0 mi east of Lockesburg, and at mile 30.0.

DRAINAGE AREA .--256 square miles.
PERIOD OF RECORD.--July 1963 to April 1975.

REMARKS.-- Highly regulated after April 1975 (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.97 0.32

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1.04 0.98 14.0 22.0

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.92 275 14.3 43.6 45.0 21.4
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07341200 Saline River near Lockeshurg, Ark.

LOCATION.--Lat 33°57°44.4”, long 94°03°41.7” referenced to North American Datum of 1927, in NW 1/4 SE 1/4 sec.23, T.9 S., R29 W,
Sevier County, Ark., Hydrologic Unit 11140109, on right bank 50 ft upstream from bridge on State Highway 371, 2.0 mi downstream from
Brushy Creek, 6.0 mi east of Lockesburg, and at mile 30.0.

DRAINAGE AREA .--256 square miles.
PERIOD OF RECORD.--May 1975 to September 2005.

REMARKS .-- Highly regulated after April 1975.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
10.8 5.17

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
9.55 8.70 23.1 30.2

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
8.74 21.0 22.6 51.8 494 37.2

07341500 Red River at Fulton, Ark.

LOCATION.--Lat 33°36°26”, long 93°48’56” in NE 1/4 SE 1/4 sec.20, T.13 S., R.26 W., Hempstead-Miller County line, Hydrologic Unit
11140201, near left bank on downstream side of bridge on U.S. Highway 67 at Fulton, 0.2 mi downstream from Missouri Pacific Railroad
Co. bridge, 2.5 mi downstream from Little River, and at mile 463.0.

DRAINAGE AREA .--52,336 square miles, of which 5,936 square miles are probably noncontributing.
PERIOD OF RECORD.--January 1966 to September 1981.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
2,200 1,120

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
1,380 1,390 2,250 2,680

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
1,500 2,060 2,240 3,040 2,970 2,740
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07349430 Bodcau Creek at Stamps, Ark.

LOCATION.--Lat 33°22°00”, long 93°31°20”, in NW 1/4 sec. 7, T.16 S., R.23 W., Lafayette County, Hydrologic Unit 11140205, near center
of span on downstream side of bridge on U.S. Highway 82, 0.1 mi upstream from Tatum Branch, and 1 mi west of Stamps.

DRAINAGE AREA.--234 square miles.
PERIOD OF RECORD.-- October 1958 to September 1970.

REMARKS .-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.08 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.64 0.64 325 32.1

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.64 7.11 30.9 63.5 84.4 32.1

07356000 Ouachita River near Mount Ida, Ark.

LOCATION.--Lat 34°36°35.8”, long 93°41°50.5” referenced to North American Datum of 1983, in SE 1/4 SW 1/4 sec.32, T.1 S., R.25 W.,
Montgomery County, Ark., Hydrologic Unit 08040101, on right bank, 350 ft upstream from bridge on U.S. Highway 270, 3.1 mi upstream
from Fiddler’s Creek, 5.2 mi northwest of Mount Ida, and at mile 553.4.

DRAINAGE AREA .--414 square miles.

PERIOD OF RECORD.--October 1941 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval

2-year recurrence interval 10-year recurrence interval
223 8.39

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
315 30.7 85.8 123

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
30.8 67.8 91.0 147 175 135



110 Low-Flow Characteristics and Regionalization of Low-Flow Characteristics for Selected Streams in Arkansas

Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07356500 South Fork Quachita River at Mount Ida, Ark.

LOCATION.--Lat 33°34°37”, long 93°38°09”, in NE 1/4 sec. 23, T.2 S., R.25 W., Montgomery County, Hydrologic Unit 08040101, at bridge
on U.S. Highway 270 at Mount Ida.

DRAINAGE AREA .--61.0 square miles.
PERIOD OF RECORD.--July 1949 to September 1970.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
2.62 0.13

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
4.77 4.76 8.35 13.6

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
4.82 6.40 8.40 15.3 18.3 134

07359002 Ouachita River at Remmel Dam above Jones Mill, Ark.

LOCATION.--Lat 34°25°35”, long 92°53’27” referenced to North American Datum of 1927, in SW 1/4 NW 1/4 sec.36, T.3 S., R.18 W., Hot
Spring County, Ark., Hydrologic Unit 08040102, at right bank 1,000 ft downstream from Remmel Dam and 0.8 mi above Jones Mill.

DRAINAGE AREA .--1,550 square miles.
PERIOD OF RECORD.--April 1954 to September 2005.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
406 271

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
290 335 399 332

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
417 394 444 546 424 353
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07359610 Caddo River near Caddo Gap, Ark.

LOCATION.--Lat 34°22°58.7”, long 93°36°20.6” referenced to North American Datum of 1983, in SW 1/4 NE 1/4 sec.19, T.4 S., R.24 W,
Montgomery County, Ark., Hydrologic Unit 08040102, on downstream side of bridge on State Highway 240, 1.3 mi southeast of Caddo
Gap, Arkansas.

DRAINAGE AREA .--136 square miles.
PERIOD OF RECORD.--October 1988 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
334 26.4

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
46.5 44.7 59.4 79.2

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
43.6 59.2 62.2 69.7 96.7 79.2

07357501 Ouachita River at Blakely Mountain Dam near Hot Springs, Ark.

LOCATION.--Lat 34°34°18”, long 93°11°37” in SE 1/4 sec.12, T.2 S., R.21 W., Garland County, Hydrologic Unit 08040101, on outlet of
power tunnel at Blakely Mountain Dam, 2.3 mi upstream from Glazypeau Creek, 10.0 mi northwest of Hot Springs, and at mile 486.9.

DRAINAGE AREA .--1,105 square miles.
PERIOD OF RECORD.--October 1952 to September 1977.

REMARKS.-- Highly regulated (highly altered).
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
34.0 6.51

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
10.8 46.6 123 15.6

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
125 64.1 322 16.8 22.6 21.8
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07359800 Caddo River near Alpine, Ark.

LOCATION.--Lat 34°16°00”, long 93°22°00”, in SW 1/4 SE 1/4 sec. 28, T.5 S., R.22 W., Clark County, Hydrologic Unit 08040102, at Ru-
nyan Bridge, 2.8 mi northeast of Alpine.

DRAINAGE AREA .--301 square miles.
PERIOD OF RECORD.--October 1938 to September 1970.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
27.3 12.6

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
34.2 33.6 65.4 83.7

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
37.5 41.8 66.5 101 111 91.6

07360000 Ouachita River at Arkadelphia, Ark.

LOCATION.--Lat 34°07°16”, long 93°02°46” in sec.17, T.7 S., R.19 W., Clark County, Hydrologic Unit 08040102, on downstream side of
bridge on State Highway 7 at Arkadelphia, 5.4 mi downstream from Caddo River, and at mile 420.6.

DRAINAGE AREA .--2,311 square miles.
PERIOD OF RECORD.--October 1952 to September 1977.
REMARKS.-- Highly regulated (highly altered).
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval

2-year recurrence interval 10-year recurrence interval
442 255

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
286 326 472 462

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
412 462 522 790 653 439



Table 4 113

Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07360501 Little Missouri River at Narrows Dam near Murfreeshoro, Ark.

LOCATION.--Lat 34°08°54”, long 93°42°54” in NW 1/4 sec.18, T.7 S., R.25 W., Pike County, Hydrologic Unit 08040103, in powerhouse at
Narrows Dam, 6.5 mi northwest of Murfreesboro, 9.7 mi upstream from Muddy Fork, and at mile 105.5.

DRAINAGE AREA .--237 square miles.
PERIOD OF RECORD.--January 1951 to September 1977.

REMARKS .-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
11.9 6.63

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
5.90 7.13 8.84 9.20

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
14.4 9.65 12.6 133 12.3 10.8

07361000 Little Missouri River near Murfreeshoro, Ark.

LOCATION.--Lat 34°02°55”, long 93°43”12”, in NE 1/4 NE 1/4 sec. 24, T.8 S., R.26 W., Pike County, Hydrologic Unit 08040103, near right
bank on downstream side of bridge on State Highway 27, 1.8 mi downstream from Muddy Fork Creek, 2.0 mi southwest of Murfreesboro,
4.6 mi upstream from Prairie Creek, 11.4 mi downstream from Lake Greeson, and at mile 94.1.

DRAINAGE AREA .--380 square miles.
PERIOD OF RECORD.--April 1928 to March 1950.

REMARKS .-- Highly regulated after March 1950.
Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
7.57 3.68

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
15.6 134 65.5 78.5

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
15.4 27.8 71.2 77.3 81.5 126
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07361000 Little Missouri River near Murfreeshoro, Ark.

LOCATION.--Lat 34°02°55”, long 93°43°12”, in NE 1/4 NE 1/4 sec. 24, T.8 S., R.26 W., Pike County, Hydrologic Unit 08040103, near right
bank on downstream side of bridge on State Highway 27, 1.8 mi downstream from Muddy Fork Creek, 2.0 mi southwest of Murfreesboro,
4.6 mi upstream from Prairie Creek, 11.4 mi downstream from Lake Greeson, and at mile 94.1.

DRAINAGE AREA .--380 square miles.
PERIOD OF RECORD.--April 1950 to September 1977.

REMARKS .-- Highly regulated after March 1950.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
21.6 9.59

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
11.7 13.3 20.1 27.0

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
20.7 222 222 55.1 59.6 24.8

07361500 Antoine River at Antoine, Ark.

LOCATION.--Lat 34°02°20”, long 93°25°05” referenced to North American Datum of 1927, in NW 1/4 NW 1/4 sec.24, T.8 S., R.23 W., Pike
County, Ark., Hydrologic Unit 08040103, near right bank on downstream side of bridge on State Highway 26 at Antoine, 1.6 mi down-
stream from Brushy Creek, 1.9 mi downstream from Suck Creek, and at mile 8.5.

DRAINAGE AREA .--178 square miles.
PERIOD OF RECORD.--October 1954 to September 2005.
REMARKS .-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.40 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.76 0.72 18.0 26.2

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.71 7.96 19.1 50.0 553 27.5
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07361600 Little Missouri River near Boughton, Ark.

LOCATION.--Lat 33°52°41”, long 93°18’16” in NE 1/4 sec.13, T.10 S., R.22 W., Nevada County, Hydrologic Unit 08040103, on downstream
side of bridge on U.S. Highway 67, 1.5 mi northeast of Boughton, 5.9 mi downstream from Howard Creek, 10.2 mi downstream from An-
toine River, and at mile 46.8.

DRAINAGE AREA .--1,068 square miles.
PERIOD OF RECORD.--January 1951 to September 1977.

REMARKS.-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
64.0 27.8

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
37.1 354 83.7 122

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
42.7 68.7 87.4 248 252 119

07362000 Ouachita River at Camden, Ark.

LOCATION.--Lat 33°35°47”, long 92°49°05” referenced to North American Datum of 1927, in SE 1/4 sec.14, T.13 S., R.17 W., Ouachita
County, Ark., Hydrologic Unit 08040102, at bridge on U.S. Highway 79B at Camden, 3.4 mi downstream from Ecore Fabre Bayou, 6.2 mi
upstream from Two Bayou Creek, and at mile 354.1.

DRAINAGE AREA .--5,357 square miles.
PERIOD OF RECORD.--October 1928 to July 1969.

REMARKS.-- Regulated by a series of dams and lakes August 1969 - March 1985. Regulated by additional dams after March 1985.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
469 200

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
403 408 1,000 1,260

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
426 695 1,120 1,510 1,960 1,300
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07362000 Ouachita River at Camden, Ark.

LOCATION.--Lat 33°35°47”, long 92°49°05” referenced to North American Datum of 1927, in SE 1/4 sec.14, T.13 S., R.17 W., Ouachita
County, Ark., Hydrologic Unit 08040102, at bridge on U.S. Highway 79B at Camden, 3.4 mi downstream from Ecore Fabre Bayou, 6.2 mi
upstream from Two Bayou Creek, and at mile 354.1.

DRAINAGE AREA .--5,357 square miles.
PERIOD OF RECORD.--August 1969 to March 1985.

REMARKS .-- Regulated by a series of dams and lakes August 1969 - March 1985. Regulated by additional dams after March 1985.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
858 584

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
903 864 1,830 1,340

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
831 1,580 1,830 3,290 2,400 1,320

07362000 Ouachita River at Camden, Ark.

LOCATION.--Lat 33°35°47”, long 92°49°05” referenced to North American Datum of 1927, in SE 1/4 sec.14, T.13 S., R.17 W., Ouachita
County, Ark., Hydrologic Unit 08040102, at bridge on U.S. Highway 79B at Camden, 3.4 mi downstream from Ecore Fabre Bayou, 6.2 mi
upstream from Two Bayou Creek, and at mile 354.1.

DRAINAGE AREA .--5,357 square miles.
PERIOD OF RECORD.--April 1985 to September 2005.

REMARKS.-- Regulated by a series of dams and lakes August 1969 - March 1985. Regulated by additional dams after March 1985.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
952 708

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
891 907 1,590 1,470

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
956 1,250 1,730 2,120 1,930 1,880
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07362100 Smackover Creek near Smackover, Ark.

LOCATION.--Lat 33°22°33”, long 92°46°37” referenced to North American Datum of 1927, in NW 1/4 SE 1/4 sec.32, T.15S.,R.16 W.,
Union County, Ark., Hydrologic Unit 08040201, near right bank on downstream side of bridge on State Highway 7, 0.1 mi downstream
from Camp Creek, 3.3 mi northwest of Smackover, and at mile 22.0.

DRAINAGE AREA .--385 square miles.
PERIOD OF RECORD.--October 1961 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
3.83 0.34

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
4.55 4.45 39.9 49.5

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
442 224 39.1 77.4 86.2 50.9

07362500 Moro Creek near Fordyce, Ark.

LOCATION.--Lat 33°47°32”, long 92°20’00” referenced to North American Datum of 1983, in NW 1/4 NW 1/4 sec.3, T.11 S.,,R.12 W.,
Calhoun County, Ark., Hydrologic Unit 08040201, on downstream side of bridge on State Highway 8, 5.0 mi southeast of Fordyce.

DRAINAGE AREA .--240 square miles.
PERIOD OF RECORD.--October 1951 to September 1983 , October 2001 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 1.30 10.8

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 0.17 1.26 20.7 28.2 10.6
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07362587 Alum Fork Saline River near Reform, Ark.

LOCATION.--Lat 34°47°51”, long 92°56°00” referenced to North American Datum of 1927, in NW 1/4 NE 1/4 sec.29, T2 N., R.18 W.,
Saline County, Ark., Hydrologic Unit 08040203, on left bank 100 ft above low-water bridge on forest road, 5.7 mi west of Reform.

DRAINAGE AREA .--27.0 square miles.
PERIOD OF RECORD.--October 1989 to September 2005.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.29 0.26 2.86 4.38

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.26 1.66 3.36 3.53 7.51 4.32

07363000 Saline River at Benton, Ark.

LOCATION.--Lat 34°34°05”, long 92°36°38” referenced to North American Datum of 1927, in SW 1/4 NE 1/4 sec.9, T.2 S., R.15 W., Saline
County, Ark., Hydrologic Unit 08040203, on left bank three-quarters of a mile west of Benton, 3.0 mi downstream from confluence of
North Fork and Alum Fork, and at mile 198.1.

DRAINAGE AREA .--550 square miles.
PERIOD OF RECORD.--October 1950 to September 1979, October 1983 to September 1984, and October 2000 to September 2005.

REMARKS.-- Highly regulated (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
22.5 2.67

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
293 29.1 93.5 124

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
28.4 67.9 94.6 172 205 120
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07363200 Saline River near Sheridan, Ark.

LOCATION.--Lat 34°06°56”, long 92°24°21” referenced to North American Datum of 1927, in NE 1/4 NW 1/4 sec.15, T.7 S., R.13 W., Grant
County, Ark., Hydrologic Unit 08040203, on downstream side of bridge on U.S. Highway 167, 13.5 mi south of Sheridan.

DRAINAGE AREA .--1,123 square miles.
PERIOD OF RECORD.--October 1970 to September 1982 and October 2000 to September 2005.

REMARKS .-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
37.2 14.1

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
58.5 559 264 290

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
52.1 214 263 476 455 262

07363400 Hurricane Creek below Sheridan, Ark.

LOCATION.--Lat 34°13°42”, long 92°22°21” referenced to North American Datum of 1927, in SW 1/4 NW 1/4 sec.1, T.6 S., R.13 W., Grant
County, Ark., Hydrologic Unit 08040203, on downstream side of bridge on State Highway 35, 6.0 mi south of Sheridan.

DRAINAGE AREA .--261 square miles.
PERIOD OF RECORD.--October 1995 to September 2005.
REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.00 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.00 0.00 10.6 27.8

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.00 5.00 11.4 15.1 57.8 26.9
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07363500 Saline River near Rye, Ark.

LOCATION.--Lat 33°42°03”, long 92°01°33” referenced to North American Datum of 1927, in SW 1/4 NE 1/4 sec.3, T.12 S., R.9 W., Brad-
ley County, Ark., Hydrologic Unit 08040204, near left bank on downstream side of bridge on U.S. Highway 63, 3.6 mi southwest of Rye,
5.8 mi upstream from Hudgin Creek, and at mile 71.0.

DRAINAGE AREA .--2,102 square miles, (revised 1979).
PERIOD OF RECORD.--October 1937 to September 2005.

REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
39.2 13.1

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
42.8 41.7 231 406

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
41.7 126 242 433 663 442

07364133 Bayou Bartholomew at Garrett Bridge, Ark.

LOCATION.--Lat 33°51°59”, long 91°39°22” referenced to North American Datum of 1983, in SE 1/4 SW 1/4 sec.6, T.12 S., R.3 W., Lincoln
County, Ark., Hydrologic Unit 08040205, on downstream side of bridge on State Highway 54, 1.9 mi upstream from Flat Creek at Garrett
Bridge.

DRAINAGE AREA .--380 square miles.
PERIOD OF RECORD.--October 1987 to September 2005.

REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
4.96 0.36

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
2.49 2.49 43.6 49.5

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
2.51 13.1 44.6 80.0 108 51.0
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07364150 Bayou Bartholomew near McGehee, Ark.

LOCATION.--Lat 33°37°40”, long 91°26’45” referenced to North American Datum of 1983, in NE 1/4 SW 1/4 sec.30, T.12S.,R.3 W,
Desha County, Ark., Hydrologic Unit 08040205, near center of stream on downstream side of bridge on State Highway 278, 2.7 mi west of
McGehee, 17.5 mi downstream from Ables Creek, at mile 200.5.

DRAINAGE AREA .--576 square miles.
PERIOD OF RECORD.--October 1938 to September 1942 and October 1945 to September 2005.

REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
26.2 5.49

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
154 15.2 60.1 102

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
15.5 27.4 65.9 124 191 106

07365800 Cornie Bayou near Three Creeks, Ark.

LOCATION.--Lat 33°02°21”, long 92°56°15”, in SW 1/4 NW 1/4 sec. 36, T.19 S., R.18 W., Union County, Hydrologic Unit 08040206, on
left bank at downstream side of bridge on State Highway 15, 3.4 mi downstream from Pigeon Creek, and 6.0 mi southwest of town of Three
Creeks.

DRAINAGE AREA .--180 square miles.
PERIOD OF RECORD.--April 1956 to September 1987.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.20 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.26 0.26 11.3 12.0

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.27 4.88 11.0 22.3 25.6 11.6
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Table 4. Low-flow characteristics for continuous streamflow-record gaging stations having 10 or more years of
streamflow record.—Continued

07365900 Three Creeks near Three Creeks, Ark.

LOCATION.--Lat 33°04°01”, long 92°53°02”, in NW 1/4 sec. 20, T.19 N., R.7 W., Union County, Hydrologic Unit 08040206, at bridge on
State Highway 15, 2.2 mi southwest of the town of Three Creeks.

DRAINAGE AREA .--50.4 square miles.
PERIOD OF RECORD.--October 1957 to September 1971.

REMARKS.-- None.

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
0.26 0.00

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
0.58 0.59 3.14 241

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
0.59 0.82 3.10 5.25 4.39 2.48

07369680 Bayou Macon at Eudora, Ark.

LOCATION.--Lat 33°06°09”, long 91°15°08” referenced to North American Datum of 1927, SESES25T18SR02W, Chicot County, Ark.,
Hydrologic Unit 08050002, near left bank on downstream side of bridge on U.S. Highway 65, 0.6 mi south of Eudora.

DRAINAGE AREA .--500 square miles.
PERIOD OF RECORD.--October 1988 to September 2005.

REMARKS.-- Numerous anthropogenic alterations within basin (highly altered).

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and indicated recurrence interval
2-year recurrence interval 10-year recurrence interval
474 34.8

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November-April November-December January-February March-April
329 424 48.3 36.2

Averaged consecutive seven-day minimum discharge, in cubic feet per second, and 10-year recurrence interval
November December January February March April
41.8 48.7 51.0 51.0 493 38.9




123

Table 5

€20 9TL 61°0 W'Y 91°0 68t 80°0 0¥'9 80°0 8¢'¢ L9°0 UOSI[[Y 18 921D AIOWE[AS (INOS  00LO90LO

€00 7’01 €00 688 00 88'8 10°0 8L'6 10°0 0L'L 9L°0 }o0y 001[e) Teau YaaI) Aould  0TS090LO
oqezilg

0€0 €01 9¢°0 90 8C°0 650 61°0 40! 61°0 620 SL0 Teou yo1) 81 0SH6S0L0

0€0 LST 0L0 12! 1€°0 68°0 91°0 6£C 91°0 850 9L°0 ONOPIA Je JOATY spauteyg  (0868S0L0

80°0 8¢'L 0ro ev's LO0 SN 00 1L 00 L9¢ €9°0 Jel Srg Teau o1 S1g 001LSOLO
[TeysIeN

S1'0 143 00 80°¢ €10 8T°¢ S0'0 06°¢ S0'0 96°'1 68°0 Tedu year) reaqg  OI1S9S0LO
[TTYISATES

61°0 90°¢ §To 811 LT°0 0Tl 80°0 ¥9°1 80°0 00'1 160 Teau oI Jled  €68SS0L0
1odser 1eou

8C0 IS LEO 14 Y20 19°C (N0 69°¢ (N0 €e'l ¥8°0 ToArg oregng oMMIT  00LSSOLO

SL0 8¢'1 86°0 0€0 §9'0 €0 0€°0 750 0€0 600 L8°0 Korxog Ieau 1oy Ofelng  9¥9SS0L0

(40 L91 LT0 9L'6 61°0 69°6 01°0 91 01’0 0¢'s 9L°0 nekq e Yyoa1D) payoord  009SS0LO

€10 or'L €0 cey €10 0g'e S0'0 9L’S S0'0 09°C ¢80 BUEWQ Teau jooI) reoq  OT+#S0LO

I1°0 L 620 ¥9'v I1°0 19°¢ 00 109 00 6T 60 ToAud(] Je joa1) SUoT  LOTESOLO

€r'o 60C ¥T0 6C'1 91°0 43! 91°0 S 91°0 €6°0 68°0 euady e jea1) Suo T 0TESOLO
O[[IAAL

6£°0 86'C IL°0 86°0 8%°0 €01 L¥'0 811 L¥'0 IT°0 96°0 -19g JO 1SOMIINOS JAAI) 93esQ  06£0S0LO
Aa[eA Juesea[q

0€0 001 8¢°0 (U149 430 19°¢ (430 LS (430 €9'1 0L°0 Teau J0ATY STULS]  0$TOSOLO

LT0 109 8%°0 Ly'T €e0 ¥$°C (40 6T €0 010 060 UOISTULY Tedu JOARY SSULY  GTTOSOLO

8L°0 89°0 60 620 8L°0 8C°0 1L°0 90 IL°0 S00 6L°0 S[[IASIUNY IBOU YOOID) d[TeH 1A\ 0968+0L0

w0 (2! S0 L80 (440 ¥8°0 LEO L6'T LEO 1T0 88°0 UaYso Je jaaId PUue[ydry  0088+%0L0
J[1AaNAeq

0€0 LTy 90 0S'1 LEO o'l 61°0 €91 61°0 070 68°0 JO 1580 JOATY SMYM FIOJ ISP 0SS8T0LO
J[[1AneKe

€8°0 19°0 LT'T 1°0 L6°0 €ro 650 00 650 00 80 TeoU JOATY AMYM IO S[PPIN  S86LY0LO

geo ¥9°¢ S0 000 8¢°0 000 0€0 6¢'1 0€0 €10 L8°0 SUD[H 18 JOATY YM 086L10L0

60 16C ¥8°0 89°0 L9°0 §9°0 €0 690 €0 01°0 6L°0 SQUIOD) Je JALRY SUYM.  9L6LY0LO

aoue (S/:4) aojue (S/:4) aoue (s/:H) aoue (s/cH) ajue (s/ch) A aweu Jaquinu
-1ep *0 -Uep "0 -uep  “pudy  -uep “0 -Lep "0 uonels uoneis
laquaoaq Jaquianop -laquianop |enuuy |enuuy

[mor1} mo] 1894-7 ‘Kep-/,

L

0 ¢puooas 10d 100 21qND “s/1] :m0[] MO 18ak-0] ‘Kep-£ D]

~sISA|EUB SIY1 JO S} NSl 8y} pue $a13S1Ia1oeIRYD MOJJ-MO| 40} pazAjeue suoiels Buibed pioaal-|eiued G ajqel



Low-Flow Characteristics and Regionalization of Low-Flow Characteristics for Selected Streams in Arkansas

90 Ly'e €90 81°0 LSO LT°0 LSO 80°0 LSO 000 18°0 Touren) 1edu o1y so(f nokeg  0089L0L0

8C0 er'e 90 8C°0 LSO §To LSO €10 LSO 000 080 BUOJOTT JedU Y1) 51 0€S9L0LO
wnq3ued

18°0 ¢so 0’1 LO0 66°0 90°0 660 €00 660 000 IS4 Teou yo21) 81 01S9L0L0

020 98°6 0¥°0 9¢'1 €e0 LS'T 0€0 8¢°0 0€0 000 60 uout) Je yoa1) AdYory  06ESLOLO
J[IASUMOIg

6¢°0 Sre 89°0 €0 ¥9°0 0€0 ¥9°0 00 90 000 L9°0 JeQU JQALL Py S[NIT YI0] S[TAd 00TSLOLO
NIEMAN

71°0 ISY cro £e'e 01°0 Iee S0'0 Iy S0'0 6v'C 8L°0 Teduyoarn vlod  OSPYLOLO

600 €59 80°0 LO'S 900 LO'S €00 ¥6'S €00 % £€8°0 Apmo( 1eou YoaI) BLIND  00FFLOLO

620 LT S0 [N 00 or'r 01°0 8Y'1 01°0 L0 9L°0 O[IIAIIWS Teau joa1) 19d00)  09THLOLO

S00 [44! c0'0 101 700 101 200 811 00 6¢'8 Lo A11ogMeng Teau Y21 SpAdY  0STHLOLO
K119q

00 €'CC €00 €81 00 781 100 ¥'0¢ 100 06l ¥8°0 -MEIG 123U 221D S YOS 8HTHLOLO
9peyS

cro 001 01°0 1L LO0 IS°L 200 L¥'8 00 819 96°0 SuruaAg Teau A1) S1g YMON  S66£L0LO

000 8¢l 000 el 000 el 000 Lel 000 ¥l §9°0 opeyS SUIUGAT 1B YOAID [N 009ELOLO

9’0 LEY 10 08¢ 910 L8'T 00 LEE 00 e 96°0 UIPURL] TeoU JOATY ALIGMENS  006CLOLO
s3uridg uopuaaey

€L’0 VL1 €9°0 68°0 50 €60 LT0 8I'1 LT0 €9°0 0¥'0 je eI sauef  00¥690L0
PIOJIIIM

Sr'o €Sy €ro 8C'¢ 0ro LTce €00 €0y €00 we 8L°0 Teau Yoar) sunrejN  0S€690L0
wores

LT°0 £e'6 ¥1°0 €99 I1°0 SL9 00 ¥9°L 00 (o 88°0 Teaul IOATY SuLIdg Y104 YINoS  0LT690L0

050 8CC 750 14! 8¢°0 8¢'1 €C0 L9'1 €C0 10°T L9°0 wofeg Ieau Y1) NeAI  $97690L0

£e0 1'0¢ LT0 or'ct 00 ! S0'0 49! S0'0 S6'8 ¥6°0 SEIUOYEI0 JeIAU JOAR Y20 (006890L0

71°0 0've cro 9'LI 0ro L'L1 00 ¥'1c 00 Lel 98°0 SEJUOYEI0] 2A0QER JOATY 2UdIN0  068890L0

860 S6°0 90 6¥°0 9¢°0 050 010 €90 01°0 (430 ¥6°0 weISu] 1eau YooI) PN 088890L0

S0'0 g'6¢ 700 8'C¢ €00 0¢e 100 09¢ 100 8'8C ¢80 oiasajeq e nokeg jjod  006090L0
UOSIIV

81°0 68V 81°0 69°¢ 170 9¢'¢ 900 Ice 90°0 891 €8°0 TeaU Y2210 PIOWER[AS YMON  0TL090LO

aoue (S/:4) aojue (S/:4) aoue (s/:H) aoue (s/cH) ajue (s/ch) A aweu Jaquinu
-1ep *0 -Uep "0 -uep  “pudy  -uep “0 -Lep "0 uonels uoneis
laquaoaq Jaquianop -laquianop |enuuy |enuuy

L

124

[so[] mo] 18ak-7 ‘Kep-£ Q) spu0oss 10d 100] O1qNO “s/,1J :MO[J MmO] 1eaK-0] ‘Kep-£ QO]

panunuo)—sisAjeue sy} Jo SynsaJ 8yl pue SI1IS1IB1ILIBYI MOJ4-MO| S0} pazAjeue suoneis Huibeh piooal-jeiued ' ajqel



125

Table 5

9%°0 £6'¢C 60’1 ¢1o 160 S1'0 0T'1 €10 0T'1 000 88°0 UBUIEH Je 321D PeAYesIO  00T9STLO

18°0 LY'0 ! 700 6l'1 700 €6°0 900 €6°0 000 €L’0 SIBZQ Jedu jooID JeQ AMYM  00€TSTLO
Iy KrRqny

00T LT0 08’1 100 (49! 10°0 LT'T 200 LT'T 000 6L°0 Teau yoa1) AL OIT  001TSTLO

6¥'0 wL 660 89°0 18°0 89°0 650 LLO 650 000 ¥6°0 SSBD) Teau oA ALRQINAL  0061STLO

Sv'0 861 060 LT°0 L0 LT°0 ¢s’o 00 ¢so 000 €6°0 yIeQ Teal yoa1) ALLqIA OMIT  0081STLO

IS0 70 16°0 00 9L°0 200 190 LO0 190 000 18°0 Apny reou 221D 1Ppa)  OOFISTLO

6¢'1 00 86T 000 y1I'e 000 L9'1 000 L9'1 000 €90 Adrjuipy Jeou oa1d OB $L60STLO
KQ1jurpy

LSO 10°1 [N 00 16°0 00 0L0 0ro 0L0 000 80 Teou nokeq 5011 $960STLO

650 €0 (44! 00 001 200 €L’0 200 €L’0 000 €80 Konyuipy 18 21D seuor  GE60STLO

88°0 91°0 8¢'1 000 0Tl 000 00°1 €00 00'1 000 69°0 BOBART JeoU Yo2I7) 9SSBID 9UdBA  0090STLO

LSO 80°¢ [A! LO0 160 L00 0L0 1€°0 0L0 000 €6°0 BP0 WOYS 1B YRID T (0086¥TLO
we(

080 0L0 YTl 10°0 160 10°0 0L0 010 0L0 000 LLO [eIMIEN 1€ Yo2ID) 0 UTBIUNOIN  00L6VCLO

010 LTE L0 LT°0 09°0 LT°0 8¥°0 09°0 8¥°0 000 €6°0 wed [eImeN 18 32215 99T 0096¥CLO

¢so 600 9L°0 €00 ¥5°0 €00 geo €00 geo 000 €80 10 oelq Teau joor) smeH  00ELYTLO

S6'1 01ro 16T 00 [ 10°0 o'l 200 w1 000 1S°0 PIEMOH J& YO2ID 81 00TLYTLO

IL'T 10 60T 00 L9'1 00 SI'1 200 ST'1 000 18°0 "BPO ‘5B 1vAU IO Yo 001LHTLO

L9°0 €0C [MN! €00 8L°0 200 860 0 860 000 60 sejed Jedu JoARj neajod  0TOLYCTLO
UOIPTBAA

99°0 8¢°0 660 100 L0 10°0 650 c0'0 650 000 98°0 Teau Yool sauof  0L69YCLO

10 o 150 €r'o 50 cro LY'0 ¥T0 LY'0 000 650 S[[TASUBAY J& a1 I[[IASUBAY  (S6961L0
s3urdg
weoyIs Ieau 91 AemySry

€0°0 SOl 00 Y01 200 [ 00 LOT 00 8'69 L9°0 e IoATY sIoul[[l  00¥S61L0
surdg

S0'0 8¢l c0'0 1T c0'0 [AN! 700 €SI 700 YTL L8°0 Sul[eay Ieou Y1) 95eSQ XMIT  0S6¥61L0
Koaeg

S1'o 144 LT°0 €9'1 ¢ro (A €10 ¢Te €10 9L°0 LLO TeaU IOATY SIOUI[] Y104 APPNIN  06LF61L0

aoue (S/:4) aojue (S/:4) aoue (s/:H) aoue (s/cH) ajue (s/ch) A aweu Jaquinu
-uep Mo wep M -uep "gudy  -uep -uep "0 uonels uonels
laquaoaq Jaquianop -laquianop |enuuy |enuuy

[mor1} mo] 1894-7 ‘Kep-/,

L

0 ¢puooas 10d 100 21qND “s/1] :m0[] MO 18ak-0] ‘Kep-£ D]

panunuog)—sisAjeue sy} Jo SynsaJ 8yl pue SI1S1IB1ILRIBYI MOJJ-MO| J0} pazAjeue suonels Huibeh piogal-jeiued ' ajqel



0J0QSOIJINIA]

8C0 wo LT0 €0 §To 620 9%°0 ¥¥°0 9%°0 100 €L0 Teau yooI) aLreld  STOI9ELO
K9[3ue

00 09C LO0 €Ll 00 I'LT 200 LS 200 (490 €60 Teau JOALY LINOSSIIAL 9[NI'] 00209¢L0

S10 69T €10 LOC 11°0 6’1 SN0 0L'1 SN0 600 6L°0 ssuudg JoH Tedu yoar) eydiny  00L8SELO
sSundg joH

170 170 00 91°0 81°0 S1°0 Se0 61°0 Se0 100 850 Teau oa1) odno v Yoo O108SELO
surd

LO0O yS'e LO0 96'C 90°0 8LC S10 €LT S1°0 0¥°0 90 UreyunojAl 18 yoaI) neadAze[y  O1LLSELO

S0 9¢'1 99°0 LEO 870 Se0 170 620 170 €00 9L’0 BUQA] JeAU IQARY BjIyoen  018SSELO

800 L'8¢C 01°0 VLI LO0 I'LT 90°0 6°C1 90°0 L89 LLO axduup) IeaU JIOARY 10JESS0D) 00¥0v€LO
SIuueID)

(SN0 €90 1S°0 81°0 S0 LT°0 €€0 §To €€0 ¥0°0 650 Teau Y104 SUI[[0Y  00T6EELO

Se0 86’8 70 LEE €0 0ce 870 LT 870 €50 6L°0 PIPLIeH JTeau jI0 UIIUNOIN  (OTL8EELO

o 01'¢c 91°0 801 110 LO'T 600 60 600 €€0 60 PIeIjIeH Jeou Yoa1) o[IuoM],  00L8EELO

620 SLO 6£0 (4 €€0 170 LT0 (44 LT0 000 €L0 UBWIRIO] Teou noAed NUEA  0069€EL0

8170 €e0 160 000 8L°0 000 19°0 ¥0°0 19°0 000 80 uoygnig reau yoo1) plogen  00919L0

91’1 §To 9¢'T 000 00T 000 4! 100 (43! 000 ¢80 So[0g TeAU NAID [N 00¥19CLO
ejoug

§S0 (AN} €0l 900 960 900 96°0 €00 960 000 €L’0 Tedu 3I2ID) uoIpe) Y0415t  00TI9CLO
uo)[LI

990 611 Il £€9°0 860 $9°0 611 0S°0 611 000 LTO -IOJAl JEQU YOI AOWRY JUI0d  00L09CTLO
S[[IASIEY Jeau

S0 eLe 060 0€0 6L°0 6C0 L6°0 LY'0 L6°0 000 G680 O0ID) SAOWRY JUIOd FI0J 1S9 €£909TLO

€€0 (4 870 000 6£0 000 w0 000 wo 000 €80 2A01D) 1B3NG IeAU Y1) IeSng  00L8STLO
J[[1ASNOS

8C0 9I'¢ wo 61°0 LEO 00 90 790 970 100 80 Teau nOAeg SIOUI[[] Y104 YMON  08%LSTLO
J0J09H

950 Wl 86°0 00 €80 200 050 LT°0 050 000 66°0 Tedu nokeq SIOUI[[] IO A[PPIA  OLYLSTLO
aurerg

98°0 (4 081 000 €Sl 000 L6'1 000 L6'T 000 8L0 MON Teau a1 [eoyS S 00L9STLO

aoue (S/:4) aojue (S/:4) aoue (S/:4) aoue (s/cH) aojue (s/cl) A aweu Jaquinu
uepn "o wepn M -uep “pudy  -uepn g -uep "0 uonelg uonelg
laquiaosag JaquianoN -13quIdA0N |enuuy |enuuy

Low-Flow Characteristics and Regionalization of Low-Flow Characteristics for Selected Streams in Arkansas

126

[so[] mo] 18ak-7 ‘Kep-£ Q) spu0oss 10d 100] O1qNO “s/,1J :MO[J MmO] 1eaK-0] ‘Kep-£ QO]

panunuo)—sisAjeue sy} Jo SynsaJ 8yl pue SI1IS1IB1ILIBYI MOJ4-MO| S0} pazAjeue suoneis Huibeh piooal-jeiued ' ajqel



127

Table 5

170 €L'T €10 080 €10 08°0 ¥1°0 050 ¥1°0 S00 9L'0 Suong Je oidenokeg  090%9€L0

w0 188 2 d0) (SS9 LEO 19C 8L°0 LT'T 8L°0 000 0¥'0 OJ] JBAU 32217 QUBILLINH  9/TE9¢L0
uepLyg

$9°0 87°0 99°0 170 860 170 ST'1 $0°0 SI'l 000 060 Teau J2I) IS0 O81€9€L0

17°0 Y1I'8L wo 961 €0 1'0¢C 170 €8I 170 19% S6'0 B[OJTT JBaU JOARY dulleS  091¢€9¢L0

€0 L80 1€°0 IL°0 1€°0 790 8¢°0 1 8¢€°0 LO0 S 40 udkod 1 221D 81 OI1£9€L0
uojueg

€0 SAY 6C0 99 920 $5°9 690 LOE 690 LO0O 170 Jeou IOATY QuI[eS Y0 YHON  00629¢L0
sSundg joHg

¥0°0 §SC ¥0°0 81°C €00 11°C 170 €8l 170 €0 SLO Teau IOATY Qulfes }I104 oS 008TIELO
SMOID)

01°0 L0l 600 w98 80°0 608 170 €SL 170 SLO 19°0 Je IOALY QuI[eS Y10 J[PPIAN  00LTIELO
SMOID)

170 €8y 01’0 89°¢ 800 0S¢ €0 394 €0 ST0 8L°0 Je IOARY QulfeS jIo4 WY 00979€LO

$0'1 160 901 000 160 000 9¢0 000 9¢0 000 SLo Syueq Jeau 321 OI0]N  0SSTIELO

LT°0 98°0 0 61°0 170 L1T°0 0¢°0 (44 0¢0 100 0L0 Toaoyorwg Teou yoar) dwe)  06079€LO

170 89% o SeT cro see €10 w91 €10 810 L0 uopInD Ieau }o917) AIMON 9LI8L,  008T9¢L0

800 6L'S 600 98'C 600 98T 01°0 18°1 01°0 970 8L°0 109521 TedU YOOI 9FNOY ALJL  0S919ELO
Jowwyg

€10 0€T S1°0 98°0 S1°0 98°0 LT°0 LEO LT°0 90°0 6L°0 Tedu YOoI1D) 93n0Y ALAL AMIT  O¥919€L0
uIojuy

81°0 81 91°0 ¢ ¥1°0 0C'1 0¥'0 €60 0¥°0 ¥0°0 650 Tedu 3A2ID JIOM  0FST9€L0
IIPISEDON

0L0 €9°C LSO 4! €ro 1T1 17T §T0 7T 000 60 Teau yaaI) uezQ o4 YION  09119€L0

aoue (S/:4) aojue (S/:4) aoue (s/:H) aoue (s/cH) ajue (s/ch) A aweu Jaquinu
uepn "o wepn " -uep “pudy  -uepn g -uep "0 uonelg uonels
laquiaosaq JaquanoN -13quIdA0N |enuuy |enuuy

[mor1} mo] 1894-7 ‘Kep-/,

L

0 ¢puooas 10d 100 J1qND “s/1] :m0[] MO 18ak-0] ‘Kep-£ D]

panunuo)—sisAjeue sy} Jo SynsaJ 8yl pue SI1IS1IB1ILIBYI MOJ4-MO| S0} pazAjeue suoneis Huibeh piooal-jeiued ' ajqel



S0°0 el L00 89'8 800 8E'S S0°0 9901 900 ¥vl 900 811 L00 806 1ol S1g Teau year) Sig 001LS0LO

[eysIeN

LO0 €¢I 170 0¢'L SIo  ¥I'e L00 (e 600 TLI 600 44! [4N0) SLL Teau yoar) Ieaq 015950L0
[[TYIRATIS

IT°0 009 1°0 8T 610 611 01°0 188 cro 089 €10 08'v 91°0 10°¢ Teau Y1) Jed £68SS0LO
Iadser 1eau

S10 v'6l 0C0 SSL 8C0 8ST ¥1°0 Tle LT0  97TC 81°0 91 €T0 618 IoATY oeggng ST 00LSSO0LO
Korxog

w0 el 950 60°¢ 9L0 TE0 8¢°0 6'CC 90  8¢CI 6¥°0 re 290 6¢°¢ Teau ALY ofeggng 9+95S0L0

€10 6'9% LT°0 ¥'Te o TL6 cro ¢'89 yI'o  t'es S1o 6'LE 8T°0 't NeAd 18 YOaI) payoo1) 0095500

€10 Il 1°0 0¥'9 SI'o 6¢t ¥1°0 6°¢l 10 87Tl 81°0 69°L 800 (an! BUEW() T8aU Y1) Jeay 0T++S0L0

110 €1l cro 999 €ro oLty cro 9°¢l 8I'0 9l Sro 88°L LO0 011 ToAUR(] JE YOaI1D) Fuo] LOTESOLO

80°0 €9 170 ¢8'C 810 ¥¢'1 800 (SN0 600 108 01°0 eLy €10 S6'C euad]y 18 Yoa1D) Suo| 00T€S0L0
J[Iakieg

20 44! €0 €6’y S¢S0 101 ¥T0 6'SC 90 8Ll 620 701 8¢€°0 8C¢ J0 180MINOS A1) 25esQ 06€0S0L0
K9[[eA IUBSEI[d

90 6'¢C 620 el €0 ¥S'S 97’0 0¢g LTO0 69T LT0 0°0¢ 0€0 L'el Teau JoARY ST 0S20S0L0
uo3ssury

LT°0 I'1c €T0 66’8 LEO TST LT°0 a4 610 1+'SC 020 91 92°0 56 Teau JOATY STy §TT0S0LO
J[[IAsUNy

50 S LLO S6'0 6L°0 6T0 LSO €11 $S0  ITL 89°0 LTE 80 (40! Teau Yoo1) 9[SeH Iep 0968t0L0
udy

LT0 0S°L I¥°0 11T €r’'0 980 8C0 gel LTO0  $T6 9¢°0 0TS S Al T -SOD) JE Y1) PUBYOTY 0088+0L0
J[[1AeN4e,] JO IS8

S10 Tl 00 Y 0r'o IS ro o6l 91’0 S¥I LT°0 ¢or1 €C0 g6’ TOARY MY IO ISOM 0SS8+0L0
J[[1aaNRAe
Jeau

050 6S°C 7290 160 Y01 €10 SV L6t $S°0  TYE ¥S°0 e L9°0 S6°0 JOALY SNMYM F10] SIPPIA S86L¥0L0

1°0 81T 0 11°8 wo TIo ¥1°0 8'6¢ ST'0  TI'SC 91°0 (4 Y20 758 SUD[H & JOARY Y 086L170L0

LT0 Syl 9¢°0 6v'v €L0 890 0 (Sé 0€0 661 0€0 o1 70 09t SQUIOD) 1B JOALY YA 9L6LY0LO

aoue (s/ay) aoue (s/4) adue (s/aw) ague  (s/l§) @oue  (s/d) aoue (s/4) aoue (s/a4) aweu laqunu
-uep " -uep  “‘phe -uep “pueq  -uep "o -uep "9 e M -uep M uonels uonels
Judy -niqaq -wagaQ Judy yatep henigaq Aenuep
-yale -hie -19q
-nuep -wanop

Low-Flow Characteristics and Regionalization of Low-Flow Characteristics for Selected Streams in Arkansas

128

[so[] mo] 18ak-7 ‘Kep-£ Q) spu0oss 10d 100] O1qNO “s/,1J :MO[J MmO] 1eaK-0] ‘Kep-£ QO]

panuiuog—sisAjeue sy} jo Synsal 8y} pue sd1sIIBBIRYI MO|}-Mo| Joj pazAjeue suoiiels Buibeb piodal-|eiled G ajqer



129

Table 5

A1rqmens

100 L'ce 00 61T 00 €8I 100 SLE 100 T¥¢ 00 co¢e 00 §'scT Teau yoa1) Sig YInog 8¥T¥LOLO
opeys 3uruoayg

900 6'CC 01°0 €Cl 800 ¥¥L 800 8'LC 800 VLT 01°0 961 o 0°¢l Teau yoa1) 31g YMON S66€L0LO
opeys

000 8¢Sl 000 (| 000 el 000 791 000 +9I 000 §SI 000 Syl SuruaAd Je YOI [[IA 009€L0L0
urpuesy

¥1°0 (Y (4 S6'S 610 T8T 81°0 661 81'0 S6l o 811 LT0 6€9 Teau 1oARy ALragmeng 006CL0LO
s3undg

870 01T ¥9°0 9LT LSO 060 §S0 L91 6§60 T9I1 $9°0 S9'L SLO LOE USPUDABY JE JI2I)) sauef 00¥690L0
PIOJIIIIM

01°0 ol €10 0SS o 9T¢ 110 9Tl 110 ¥'C1 €10 16'8 S1°0 06'S Teau 21D sunIejy 0S£690L0
WwReS Jedu

01°0 ove ¥1°0 811 o 999 1o 8'6C o €6c ¥1°0 00T LT°0 Sl ToAry Suudg y10] ypnog 0LT690L0

geo S6'6 90 6T¢ 0y'0  S¢1 6£°0 6'¢l 6€0 9¢I S 4] S 050 65°¢ Wo[eS Teall }oa1) NeAN $92690L0
sejuoy

81°0 L'8L LTO 8T €0 Tl o 801 (4 901 8C0 909 ¥€0 Log €00 13U I9ALY YdINO] 006890L0
SejuoyedI0q

600 (%Y o ¥'6C 1o 9LI 01°0 I'L9 01’0 69 o 'Ly S1o Tle QAOQE ISATY AYDINO 068890L0

1€°0 LS LY'0 871 70  6¥°0 8€0 6L8 8¢0 0S8 810 80'% 650 991 welguy 1eau Yoo1) pujy 088890L0

€00 919 700 9 €00 8'C¢ €00 8CL €00 ICL ¥0°0 068 S00 1’9t o[[iasareq Je nokeg jjod 006090L0
UuosI[[y Jeau

81°0 LO6 ¥1°0 LY'S ¥I'0 0S¢ 00 I'¢l o TOol 91°0 S8 LT°0 oLs Yoa1) dIouwe[Kg YION 02L090L0
UOSIV e

¢1'0 col 00 9T°6 LTO 88% LT°0 0'sc LTO  ¥¥C 020 ¥'91 €C0 66°6 yoa1) arouwe[AS yInog 00L090L0
Yooy

00 49! €00 a8 €00 L8'8 €00 I'L1 €00 691 €00 a4 ¥0°0 811 021[e)) Teau Yoar1) Koutd 02S090L0
yeqezig

o YL'C Al el 0€0 090 170 10¥ €C0  Sl'e Y20 §TC LT0 Sl Tedu yea1) 31 0S¥650L0

1€°0 S6'v €e0 e P€0  SE1 €0 8¢9 9%'0 009 0¥°0 16'C (4] 6v'y SNIPIA Je IOATY spauudg 0868S0L0

aoue (s/ay) aoue (s/4) @due (s/aw) ague  (s/l§) @oue  (s/d) ajue (s/4) aoue (s/a4) aweu laqunu
-uep "p -uep  "phe -uep "pueq  -mepn "o -uepn M9 -uep "0 -uep "0 uones uonels
[udy -niqa4 -wasa( Judy yaley Aieniqaq Aienuep
-yale -hie -19q
-nuep -wanop

panuniuog—sisAjeue sy} jo synsal ay}

[mor1} mo] 1894-7 ‘Kep-/,

0 ¢puooas 10d 100 21qND “s/1] :m0[] MO 18ak-0] ‘Kep-£ D]

pue s913S1I810eIRYD MOJJ-MO| 10} pazAjeue suolels Buibed piosal-jerued 'G ajqel



Low-Flow Characteristics and Regionalization of Low-Flow Characteristics for Selected Streams in Arkansas

130

9¢'1 LET yTe 910 9I'c 200 'l 99°C YL SPE OL'T (43! 8¥'C 0C0 PIEMOH JE Yoa1)) S 00CLYCLO
R (0)

60’1 L6'1 10C 00 ' 00 £6°0 L0V LTT 6LV 1A 181 9T'C §To ‘a5 1eou Y104 Yor[g 00TL¥CTLO

0€0 144! 960 So'¢ L6'0 200 Seo 781 LEO  6'¢C 8¢°0 9Ll ¥9°0 L8'¢ sojed Jeal 9AlY neojod 0T0LYCLO
UOIpIeA

6€°0 LTT LSO $9°'0 88°0 100 wo LLT €0 S¥e 1440 ¥9°C 90 L9°0 Teau Yoar) sauof 0L69t7CLO
J[[IASUBAY

9¢°0 6¢°0 170 ¥T0 Ly'0  CI'0 9¢°0 6¥°0 LEO  8¥0 LEO LEO €v'0 9C°0 Je Yool o[[iasueAy 0S6961L0
s3urdg weoyig
Ieou 9] AemySry

€00 0cI1 €00 801 00 $'96 €00 9¢l1 €00 o€t €00 811 €00 48! Je JOALY STOUT[] 00%7S61L0
sSundg Sureoy

€00 0ce ¥0°0 0°ST S0°0 1l €0°0 §'9C €00 S'EC ¥0°0 86l €00 (9! Teau yoa1) 23S AMI'] 0S6161L0
KOARS 18U JOATY

01°0 g9'¢ ¥1°0 0L'c ST'0  ¥9'1 [AN0) oL’L oro 29 €10 6v'v S1'0 8L'T SIoul[] 3104 Appnjy 06L¥761L0
Jouren)

91°0 0€9 81°0 9y 190 LT°O 91°0 SL9 o0  8%'8 LT°0 98°L 61°0 08'v Teau o1y s3(] noKegq 0089L0L0

8T°0 7S°8 00 619 190 ST0 61°0 01’6 610 ¥'TI 61°0 901 120 ¥5°9 BUOJO Tedu joa1) Sig 0€S9L0L0
wnqSued

SLo €Sl 9L°0 00'1 0T 900 SL0 12! SLO L8] 9L°0 L8'1 LLO 801 Teau yoa1) S1g 0159L0L0

0r°o (¢ Y1°0 el 9¢'0  9¢'1 7o 6'LT o ¢oc <ro L'ce ¢ro 6'¢l uout[) Je yoaI) Koyory 06€SL0LO
J[IASUMOIY
TeaU JOATY

1€°0 €9°L 430 Ly'S L9°0  1€0 €0 v6'L €0 <96 430 0¢'6 €e’0 18°S PoY oI 30 s[iaeq 00TSLOLO

600 L9°6 cro s 7o 1¢€¢ 01°0 611 oro LI cro ¥6'8 ¥1°0 6L'S JTemoN Teau yoaId) ejo( 0S+LOLO

900 (4l 80°0 S9'L LO'0O  SO'S LO0 871 LOO  9YI 80°0 [1! 01°0 LO8 Apmo(q reau yoar) eLIND 00%L0LO
Q[[iapIug

61°0 9C’¢ S0 LTT o 0I'l 1T0 crL 10 €69 §co or'y 620 0S¢ Teau ypa1) 10doo) 09¢LOLO
A1oqmens

700 1’6l S0'0 9'¢l 700 1'01 ¥0°0 L'1T ¥00  S'IC S0'0 8'LI 900 Tyl Teau Y9217 Spady 0STrLOLO

aoue (s/y) aoue (s/e4)  @due (s/:y) aoue (s/;4) @oue  (s/) aoue (s/:4) aoue (s/:y) aweu laqunu
-uep "p -uep "phe -uep "pueq  -wey "o -uepn M9 -uep "0 -uep "0 uones uonels
[udy -niqa4 -wasa( Judy yaley Aieniqaq Aienuep
-yale -hie -19q
-nuep -wanoN

panuniuog—sisAjeue sy} jo synsal ay}

[ao[) mo] 18ak-7 ‘Kep-£ Q) spu0oss 10d 100] o1qND “s/,1J :MO[J MO] 1eak-0] ‘Kep-£ QO]

pue s913S1I810eIRYD MOJJ-MO| 10} pazAjeue suolels Buibed piosal-jerued 'G ajqel



131

Table 5

QA0ID)

00 w7 LTO 090 9%'0 000 120 08T 00 20 o 6L'C 620 ¥9°0 IeSng Teou yoor) Iesng 00L8STLO
J[[IASNI0DS Iedu

Y10 6C°6 610 8¢ or'0 020 71°0 901 SI'0 €11 91°0 96°L 0c0 ¥6'¢ noAeg SIOUI[] 0] YHON 08¥7LSCLO
10J09H Jeau nokeg

ro L91 LTO oL’¢ 060 200 ¥1°0 8°0¢ PI'0 1°€C 61°0 6C1 620 w6'e SIOUI[T Y10 S[PPIA 0LYLSTLO
urerg MaN

050 0s'1 L9°0 €0 €9l 000 870 £€8°C g0  o607C 1$°0 4! L0 €0 Teau yoa1) [eOYS 1y 00L9€CLO
uewx

170 8'0¢ €e0 IS L6'0  ST°0 00 9t¢e §T0  99¢ €C0 ¢8I 8€°0 s -MEH Je Y92ID peayasioy 0029SCLO
JrezO

90 19'C 290 080 8Tl ¥00 70 €LY LYo 9¢¢ LY0 LY'C $9°0 880 Tedu 321D YeQ AMYM 00€£TSTLO
K119q[nJA Teau

1S°0 10T L0 050 $9°'T 100 90 86'¢ $S0  L9T (SS0) 881 08°0 950 Yoo AuaqnA oIy 001¢TSTLO

81°0 6'8¢ €e0 (4! 680 690 91°0 699 1T0 8Ly 170 79¢ 9¢°0 6CI SSED) JBOU JOARY ALIDQINIA 0061STLO
YIeQ Ieau

81°0 €8'L 1€°0 €9°C 180 810 S10 I'¢l 00 SS6 00 PEL €0 08°C Yoar) ALaqniy oIy 0081SCLO

€T0 S94 9¢°0 6L°0 180 700 170 ere §T0 88T §T0 L6'T 0¥°0 ¥8°0 Apny Teau yoa1) 18P 00¥1STLO

€S0 €50 60 LOO 8C'C 000 810 LO'T 650  9L0 09°0 8¢'0 SOl 800 Konyuip reau 3217 yorf ¥L60STLO
KQIjuIpy

61°0 0T8 9¢°0 11°C L6'0 200 LT0 0¢l o TOoIl o $S°9 w0 17T Teou nokeq Fo1] $960STLO

10 091 0¥'0 w0 or'’T 200 81°0 L6'C Y0 T0C ¥T0 871 70 S 40 Karuip 1e yea1) souof §€60STLO
BORAR]

50 60 89°0 6C0 STr 000 050 6€1 $S°0 LTI ¥$°0 9L°0 €L0 €0 Teau 32217 ISSBID AYILA 0090SCLO

61°0 0S¢ 9¢°0 S¥'9 L6'0  LOO 91°0 ¥'6¢ IT0 60¢ 170 661 w0 €L9 B[O “MOYS T 321D 3] 0086¥CLO
we(] [ermeN e

70 LY 89°0 ¥l 60’1 100 80 9 050 66L 160 ¥8°¢ LLO Se'l 391D Y10 UrejunoN 00L6¥CLO
wed

LT°0 L'yl LTO 949 $9°0  LTO ST0 8°0¢ 810 9Ll 81°0 §cl 1€°0 oLs [eIEN 18 I 997 0096¥CLO
310

€€0 £r'o 99°0 11°0 €90 €00 8C0 L90 0r'0  TLO 9%°0 0¥'0 SLO cro 3oe[g Teau Yoa1) smeH 00€LYCTLO

aoue (s/ay) aoue (s/4) @due (s/aw) ague  (s/l§) @oue  (s/d) ajue (s/4) aoue (s/a4) aweu laqunu
-uep "p -uep  "phe -uep "pueq  -mepn "o -uepn M9 -uep "0 -uep "0 uones uonels
Judy -niqaq -wagaQ Judy yarep henigaq Aenuep
-yasep -hse -19q
-nuep -wanop

[ao[) mo] 18k~ ‘Kep-£ Q) spu0oss 10d 100] o1qND “s/,1J :MO[J MO] 1eaK-0] ‘Kep-£ QO]

panuiuog—sisAjeue sy} jo Synsal 8y} pue sdNsIIBBIBYI MO|}-MO| Joj pazAjeue suoiiels Buibef piodal-|eiled G ajqel



Low-Flow Characteristics and Regionalization of Low-Flow Characteristics for Selected Streams in Arkansas

132

0J0QSOIJINIA

90 8L°0 8C0 150 9C0 0¢0 8T°0 €80 LTO0 €01 LTO L80 8T0 w0 Teau YaoID) auield ST019€L0
Kor3ue

€00 01¢ $0°0 €9¢ S00 €Ll ¥0°0 6'1e ¥00  6'LE ¥0°0 'S¢ S00 €L JeoU IOATY LINOSSIAL 9[NI] 00209¢L0

s3undg joH

cro  ors ¥1°0 Pee <o 861 14%0) LTS €0 9.9 14%0) oL'S ¥1°0 or'e Teau yoa1) eydng 00L8S€LO

s3uridg joy Ieou

61°0 LEO 00 §To 610 910 10 6€°0 00 80 00 I¥'0 170 90 Yoa1D) 2dnoT v oydIN0g 0T08S€LO

Juld UIBIUNOIN
900 SY LO0 LO¥ 900 98T L00 €66 LOO  LY9 LO0 8¢S LO0 iy 1e yoar) neadAzern OTLLSELO
BUIIN

€0 Ie¢ LEO 08’1 860 9¢0 8€0 1484 9¢'0  €€9 9¢0 LSy w0 01'¢c Tedu JoATY eiydenQ 018SSELO

andwn

S00 9°0F 900 1'ce 600  TLI 900 Thy S00 07CS S00 6'SY 900 ove TeqU IOATY J03eSSO)) 0070¥€L0

STuuRID)

870 L91 0€°0 111 LYo LT°O 0€°0 691 8C0 tvT LTO LET 1€°0 SI'1 Teau Y10, SUI[[0y 00T6£€L0

pleIeH

€T0 8Ll 9T0 1l 6€0 STE 9T0 I'1e §T0 06C §To 9'Ce 8T0 gel Jeau Y10 urejunoN 0TL8EELO

pleyIEH

LO0 8¢'¢ 800 8¥'C PI°0 901 800 eLe 800 ¥9Y 800 96'¢ 600 §9C Teau 3217 J[IOM], 00L8€€LO

uewa

020 1 o 660 LEO 1T0 170 11 0T0 91 020 S €T0 90°1 -010, Teau nokeq Jnuresm 0069€€L0

uoygnig

§To LS'T LEO 50 #8°0 000 970 €6'1 LTO0  €TT 1€0 o1 0¥°0 950 Teau a1y piogen 009192L0

0S°0 IS¢ L80 ¥S°0 L1 000 960 06 LSO  ST9 L9°0 we ¥6°0 190 $3[0g Teau 31D [[IA 00¥19TLO

e[oUy Jeou

wo  ove S0 9T 10T 900 €ro 09°¢ er'o 9t £ro LEY 9%°0 £v'e O0ID UOIpED) IO 15y 00C192L0

UO)[LLIOJA Jedu
870 886 LSO 691 €0l ¥9°0 LY0 T IS0 TIL 6v°0 (S4S 090 I'LT 3[ARID) SAOWIY JuI0d 00L09TLO
J[[TASMIBH Jeau Y1)

LEO LTl 90 1494 €80 6C0 9¢°0 L'LT 6€0 91 LEO 801 LY'0 6Lt QAOWIY JUIO] 10 ISOM €L909CL0
aoue (s/ay) aoue (s/4) @due (s/aw) ague  (s/l§) @oue  (s/d) ajue (s/4) aaue (/) aweu laqunu
-uep "p -uep "phe -uep "pueq  -wey "o -uepn M9 -uep "0 -uep "0 uones uonels

[udy -niqa4 -wasa( Judy yaley Aieniqaq Aienuep
-yale -hie -19q
-nuep -WanoN

panuniuog—sisAjeue sy} jo synsal ay}

[ao[) mo] 18ak-7 ‘Kep-£ Q) spu0oss 10d 100] o1qND “s/,1J :MO[J MO] 1eak-0] ‘Kep-£ QO]

pue s913S1I810eIRYD MOJJ-MO| 10} pazAjeue suolels Buibed piosal-jerued 'G ajqel



133

Table 5

60°0 L9C 0ro 0L'C e1'o 080 600 L9CT 600 L9¢ 600 6T'¢ 010 18°C Suong Je dide] nokeq 090%9€L0
0T0 I'1¢ 8C°0 661 0’0 95T sS4l PIE 610 1709 o 09 €0 9°0¢ 03] TeaU }I2I7) SULILLINE 9LTE9ELO
UepLayg
€0 e Y0 STl 190 110 10 yI'C €0 08Y 9¢0 LEE 150 0¢'T Teau Y31 1807 081€9€L0
ST°0 6C¢ 870 S91 00 961 20 0LE 8T°0 019 8C°0 9¢ €€0 OLI B[O TBIU IOATY dUI[eS 091€9€L0
€0 Il 1€°0 001 1€0 .90 €0 43! €0 SL'1 €0 4! €0 [0 uakod e yoa1) 3ig 011€9€L0
LT0 €T 0€°0 el LTO 1S9 1€°0 0tC 620 9°S¢ 0€°0 ¥'8¢C 1€°0 ¢l Uuojudg Ieau Y10 YLON 006T9€L0
s3undg
€00 [ 00 16C €00 VIT 700 6L°¢ 700 Ov'¥ 700 10V 00 €6'C JOH Ieau Y104 yInog 00879¢€L0
800 L'LT 600 LTl 800 TE'8 01°0 €81 600 TTC 600 g6l 600 8Tl SMOID) 18 IO S[PPIA 00LT9€L0
600 LE6 110 809 600 LS'E 110 956 010 ¢StI 01°0 901 11°0 919 SMOID) 18 NI0] wn[y 00929€L0
€50 S6l 18°0 4% 860 000 950 ol S0 v6g SS0 PIE 88°0 w0y SyuB{ ILAU Y1) OION 0SST9€L0
JOAO
€10 11 €10 0C'1 o 810 170 14! o 9Ll €10 891 ¢1o 9Tl -YorwS Iedu yoax) duwe) 06029€L0
uopInn
600 069 600 869 1o sec 600 169 600 8I'6 600 7€'8 010 LTL TeaU 33917 QION SR, 008T19€L0
102sald
900 ¥9'8 900 L8 600 98°C 900 ¥9'8 900 911 900 oI LO0 006 Teau Y1) 93N0Y LI 0S919€L0
jowwy Jedu
I1°0 LTV I1°0 6T SI'0 980 I1°0 LTV [0 +€9 010 79°C o 0C'vy Yoa1D) 93N0Y MY, ANI] 0¥919¢€L0
¢1o 18°¢ LT0 cee S0 STI LT0 oWy 91’0 9¢¢ 91°0 o'y LT°0 0¥'¢ QUIOIUY 183U Y31D) JOM 0¥S19€L0
[ISeDIIN Teau
0S0 6l €90 «©s 6’0 0TI 690 981 8¢°0 8Ty 90 L'9T 89°0 I¥'S NP1 ULz IO YioN 091T19€L0
aoue (s/ay) aoue (s/4) @due (s/aw) aoue (s/4) o@oue  (s/) asue (s/) aoue (/) aweu laqunu
-uepn " -uep “‘phe -uep “‘preq  -mep "o -wen "o -wep " -uep "p uonejs uonels
Judy -niqaq -wagaQ Judy yarep henigaq Aenuep
-yale -hie -19q
-nuep -Wanop

[ao[) mo] 18k~ ‘Kep-£ Q) spu0oss 10d 100] o1qND “s/,1J :MO[J MO] 1eaK-0] ‘Kep-£ QO]

panuiuog—sisAjeue sy} jo Synsal 8y} pue sdNsIIBBIBYI MO|}-MO| Joj pazAjeue suoiiels Buibef piodal-|eiled G ajqel



Appendixes 1-4




136

Low-Flow Characteristics and Regionalization of Low-Flow Characteristics for Selected Streams in Arkansas

Appendix 1. Description of Base-Flow Correlation Method

The Stedinger and Thomas (1985) method, or base-flow
correlation method, estimates low-flow characteristics by
using the mean and standard deviation of the time series of
7-day low flows at the partial-record station given by

logy, (Q7,10) =4, +Ko,
(1-1)

where

't:t)

is the estimate of the mean of the time series
of the 7-day low flows at the partial record
gage,

»  is the estimate of the standard deviation of the
time series of the 7-day low flows at the
partial-record gage, and

K s the log-Pearson Type III standard deviate

for a recurrence interval of T-years at the

partial-record gage.

Q>

By assuming that the time series of the 7-day low flows are
log-Pearson Type III distributed at both the index and partial-
record gages with equal skew coefficients, the K is estimated
by the log-Pearson Type III standard deviate at the index gage,
K. The /}p and G are

ﬂp:ﬂr)+ﬂlmi

(1-2)
s? s
oA'p = ﬂ,zs[z +s: l-—— .
(n, =1)s; (1-3)
where
m, is the mean of the time series of the 7-day low
g2 flows at the index gage,
I is the variance of the time series of the 7-day
§? low flows at the index gage,

¢ is the variance of the concurrent base flows at
the index gages,
n is the number of base-flow measurements at
the partial-record gage,
are the constant and coefficient of a
regression among concurrent flows at the
2 partial-record and index gages, and
¢ is the squared standard error from the
regression among concurrent flows.

This approach is dependent on the number of available
base-flow discharge measurements at the partial-record gage.
Having anything less than about 10 base-flow discharge
measurements (U.S. Geological Survey, 1985) at the partial-
record gage will result in unreliable estimates of 3, 3, and

Sj , because they are calculated from a regression model. In
this study, the base-flow correlation approach was not applied
when less than 10 base-flow measurements were available at
the partial-record station.
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The parameters of the logistic regression model are esti-
mated by maximizing the log likelihood function given by:

L(B) =] < [+(1-y)m|1-—S—| @D
- 1+e" ! 14

and

g(x) = :éo +:81 loglo (x1)+

[32 log,, (x2)+...+,5’k log,, (xk) (2-2)

where

n is the total number of annual events at all
sites,

Y, is equal to one if an observed annual d-day
low flow is not zero in year i, and

Y, is equal to zero if an observed annual d-day
low flow is zero,

by is the value of the k™ basin attribute.

The treatment of partial-record gaging stations in the
logistic regression models was to assign a value of y, (in equa-
tion 2-1) equal to one if the date of the measured base-flow
value fell within the time period of interest for every climatic
year, i (April 1 to March 31). Otherwise, the value of y was
zero for partial-record sites that did not have measurements
during the period of interest in every climatic year, i. For every
climatic year, the value of y, was set equal to one. The assump-
tion was that the measured base-flow values were the lowest
for the period of interest for every climatic year considered.

If the total number of zero events for any chosen
annual series was less than 5 percent of the observed events
equal to zero, then a logistic regression was not formed. For
regions that did not meet the 5 percent criteria, the statewide
regression (see Low-Flow Characteristics at Ungaged Basins
section of the report for explanation) was used for the region
specific logistic regression model if at least 5 percent of
observed events equaled zero.

The general relation between the logarithmic (base 10)
transforms of the peak discharges and basin attributes in the
regression model can be given by

logl() (Qd—day,T—year) = ﬂo + ﬂ] logl() (xl)

+..+ B log, (x, )+ (2-3)

where
0 is the d-day, T-year low flow,

is the number of basin attributes, and

) is the model error with mean equal to zero

. 2
and variance equal to O .

d-day,T-year

The streamflow record at continuous-record streamflow
gaging stations can be used to estimate log, (Q, . +.,) Values
for use in equation (2-3), referr.ed to as log, (O, dayﬁrjm), .
The difference between the estimated and log,, (Q, . - T_)_W) is
known as the time sampling error, 7, given as

n= loglo (Qdfduy,rfycw') - loglo (Qd—day,T—year) (2-4)
Substituting equation (2-4) into equation (2-3) give
77 = logl(J (Qdfday.T—yfar) = ﬁO + ﬂl 1OgIO (xk) (2_5)

+...+ B, log, (x,)+v

where v isotn.
Unlike generalized least squares parameter fitting (Stedinger
and Tasker, 1985; Tasker and Stedinger, 1989), for weighted
least squares (WLS) parameter fit, the time-sampling errors
from basins close together are assumed not to be correlated
(Tasker, 1980).

The estimates of the parameters in equation (2-5) were
calculated using a WLS method. A vector of these parameter
estimates, ﬁl, calculated by the WLS method, is given as

B=(X'W'X) X'W'Y (2-6)

where

X is a (n x (k +1)) matrix augmented by a
column of ones (n is equal to the number

A of basins in the regression model,

Y isa(nx1)vectorof (Q, ., ., ) values, and

W is a matrix containing the estimates of the
weights on the main diagonal, while the off
diagonal elements are all zero.

The weights contain a part associated with ¢ and 7. Following
Tasker (1980), W is given as

A 1
i _Jare (—)(Fq)

POR
0 (p#9q

(2-7)

prq
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and
¢, =max| 0, 6 o ~> —— 2-8)
‘ n“Z POR,
EZ
& =max| 0, 5| 1+—22(1+0.758° )+ K,,.7 | | &
2
where

POR is the number of complete climatic years
(March 31 to April 1) of streamflow record
at both types (continuous-streamflow
record and partial-record) of gaged basins,

n is the number of basins used in the regression
model,

is the observed standard error of estimate

= using OLS fitting,

Lp3 is the arithmetic average of the log-Pearson
Type III deviates for all continuous-
streamflow record gaging stations used in
the regression model,

is the arithmetic average of the station skews
for all continuous-streamflow record
gaging stations used in the regression
model, and

is the arithmetic average of standard deviation
of the annual series of low flows estimated
by a sigma regression (Tasker and
Stedinger, 1989).

The sigma regression was formed from the standard devia-
tions at continuous-streamflow record gaging stations and
partial-record gaging stations and their associated basin attri-

butes that were found to be statistically significant (p < 0.05).

The use of the weights given by equation (2-7) is valid
only for continuous-streamflow record gaging stations. When
including partial-record gaging stations into the regression
model, the weights computed must be modified. As described
earlier, this study used the base-flow correlation method by

Stedinger and Thomas (1985) to estimate the low-flow charac-

teristics at the partial-record gaging stations. From this analy-

sis, only an estimate of the variance was computed for each

partial-record gaging station (table 5). In this method, the K,

and g values at the partial-record gaging station are assumed

to be the same as those at the index station selected. These
assumptions also are extended to the graphical method. As can
be seen from table 2-1, certain index stations were selected
often while others were not selected at all. It is unwise to use
the repeated K, ,; and g values from the partial-record gaging

stations to compute the K, ,. and g values in equation (2-9),

so only the continuous-streamflow record gaging stations were

used to compute I?m and g (table 2-1).

~2
Oors

il

“|
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Low-Flow Characteristics and Regionalization of Low-Flow Characteristics for Selected Streams in Arkansas

For the sigma regression, the standard deviation of the
annual series of low flows from the continuous-streamflow
record gaging stations and those from the partial-record sta-
tions were used. A simple approach was used in this study to
estimate the POR for the partial-record stations. A value of
1 year was assigned for every year that base-flow discharge
measurements were measured regardless of the number of
discharge measurements observed that year. These values of
one were summed and the total number was assumed to be
the entire POR for each partial-record gaging station. This
approach for partial-record stations was consistent with how
the continuous-streamflow record gaging stations were treated,
which assigned a value of one for each complete year of
streamflow record.

The amount of variability accounted for by regression
models is usually moderate, nearly 50 percent, so the model
error typically tends to be much larger than the time-sampling
error. This result suggests that an exact estimate of POR values
for the partial-record stations will improve the estimation
of the coefficients marginally. A previous study by Ries and
Friesz (2000) concluded that the use of equivalent years of
record for partial-record stations (Hardison and Moss, 1972)
to determine a weight was a poor surrogate for the true value
of the POR at a partial-record station. Ries and Friesz (2000)
also considered that a year (counted within the POR) can be
assigned a value of greater than one for every year where mul-
tiple base-flow discharge measurements were observed, which
was not explored in this study nor is it explained in this report.
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Table 2-1. Statistical summary of the coefficient values used in the regression models for each low-flow characteristics of

interest.

[Q7.1 ” 7-day, 10-year low flow; Q7 » 7-day, 2-year low flow; **, Insufficient data for individual equation for region. The statewide equation is used for this
calculation. --, no continuous streamflow-record gaging stations were compared from this model]

139

. Number of Continuous-
Standard error Final number Leverage
Low-flow L . large streamflow
. of the model of points in threshold .
characteristic (percent) rearession (d.h ) leverage record gaging
P g ! limit points’ stations removed
Region 1
Annual Q,, 101.2 53 0.15 4 07195800, 07073500
Annual O, |, 216.6 50 0.16 3 07195430, 07073500
November-April O, |, 123.7 52 0.11 7 07055875
November-December O, , 123.6 52 0.11 7 07055875
January-February 0, |, 78.4 52 0.11 6 07055875
March-April 0; ;, 51.8 51 0.15 6 07055875, 07195800
November 0, |, 126.9 52 0.11 7 07055875
December O, |, 92.7 52 0.11 7 07055875
January O, |, 77.9 52 0.11 7 07055875
February QO , 512 52 0.15 7 07195800
March 0, |, 554 52 0.11 7 07195800
April 0, 525 52 0.11 7 07195800
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Table 2-1. Statistical summary of the coefficient values used in the regression models for each low-flow characteristics of
interest—Continued

[Q7.1 ” 7-day, 10-year low flow; Q7 » 7-day, 2-year low flow; **, Insufficient data for individual equation for region. The statewide equation is used for this
calculation. --, no continuous streamflow-record gaging stations were compared from this model]

. Number of Continuous-
Standard error Final number Leverage
Low-flow L . large streamflow
. of the model of points in threshold .
characteristic (percent) rearession (d.h ) leverage record gaging
P g ! limit points’ stations removed
Region 2
Annual Q| 79.8 52 0.12 5 -
07356500, 07047980
**A l ’ ’
nnual O, 316.9 81 0.10 4 07069265
November-April O, |, 69.2 46 0.12 7 07247000, 07260500
November-December O, , 763 47 0.12 6 07260500
**January-February 0, |, 28.7 145 0.05 15 07195800, 07360200
**March-April 0510 46.8 147 0.05 11 -
November 0 |, 77.4 46 0.17 7 07247000, 07362100
**December QO |, 76.5 145 0.05 13 07068880, 07069400
**January O |, 49.7 147 0.05 11 -
**February 0, 163 146 0.05 17 07195800
**March 0, |, 31.2 136 0.05 15 07195800

April 0, 437 60 0.07 9 -



Appendix 2. Regional Regression Models M

Table 2-1. Statistical summary of the coefficient values used in the regression models for each low-flow characteristics of
interest—Continued

[Q7.1 ” 7-day, 10-year low flow; Q7 » 7-day, 2-year low flow; **, Insufficient data for individual equation for region. The statewide equation is used for this
calculation. --, no continuous streamflow-record gaging stations were compared from this model]

. Number of Continuous-
Standard error Final number Leverage
Low-flow L . large streamflow
. of the model of points in threshold .
characteristic (percent) rearession (d.h ) leverage record gaging
P g ! limit points’ stations removed
Region 3
Annual Q| 104.4 30 0.26 3 -
Annual 0, |, 121.0 28 0.29 2 -
November-April O, |, 87.4 31 0.25 4 07359800
November-December O, ,  97.5 31 0.25 4 07359800
January-February O, |, 43.6 32 0.12 3 -
March-April 0, |, 34.2 31 0.19 2 07360200
November Q; |, 101.2 31 0.25 4 07359800
**December O, |, 76.5 145 0.05 13 07068880, 07069400
January Q, |, 50.4 32 0.12 3 --
February 0, 48.5 32 0.12 3 -
March 0, 61.0 32 0.12 2 -
April O 1, 68.7 32 0.12 1 -

! See equations (7 and 8) on page 34 for information on leverage thresholds and leverage points.
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Appendix 3. Basin Attributes Tested for Significance in the

Regression Analysis

Average basin slope, in percent, is the length of the basin
measured along a line areally centered through the drainage
divide from the basin outlet (at the point of interest) to where
the main channel of the basin extended meets the basin divide
(top of basin) divided by the change in elevation from the
basin divide to the basin outlet.

Average overland flow distance, in miles, is the average of
distances traveled from the centroid of each response unit in
the basin to the nearest stream as computed by the Watershed
Modeling System (WMS) software (WMS 7.1, Brigham
Young University, 2005).

Basin length, in miles, is the length of the basin measured
along a line areally centered through the delineated basin from
the basin outlet (at the point of interest) to where the main
channel of the basin extended meets the basin divide (top of
basin).

Basin perimeter, in miles, is the length as measured along the
entire drainage-basin boundary.

Basin shape factor, dimensionless, is the ratio of the total
drainage area to the basin length.

Basin sinuosity factor, dimensionless, is the ratio of the
maximum stream length to the basin length as computed by
WMS software.

Coniferous forest, in percent, is the percent of the basin that
is coniferous. Defined in 1992 National Land Cover Dataset
(NLCD) metadata as areas dominated by trees where 75 per-
cent or more of the tree species maintain their leaves all year.
Canopy is never without green foliage.

Deciduous forest, in percent, is the percent of the basin that is
deciduous. Defined in NLCD metadata as areas dominated by
trees where 75 percent or more of the tree species shed foliage
simultaneously in response to seasonal change.

Drainage area, in square miles, is the area measured in a hori-
zontal plane that is enclosed by a drainage divide.

Effective basin width, in miles, is the ratio of the total drain-
age area to the basin length.

Forest coverage, in percent, calculated from the NLCD as the
percent of the basin that is mixed forested.

Maximum flow distance, in miles, is the maximum flow
distance within a basin from the start of overland flow to the
basin outlet as computed by WMS software.

Maximum flow slope, in foot/foot, is the slope of the maxi-
mum flow distance from the start of overland flow to the basin
outlet as computed by WMS software.

Maximum stream length, in miles, is the maximum distance
from the highest point on a stream within the basin to the basin
outlet as computed by WMS software.

Mean annual and seasonal precipitation, in inches, as

a basin average along a stream channel is calculated from
PRISM average monthly and annual precipitation data for two
time periods: 1961 to 1990 and 1971 to 2000. It is based on
2-kilometer grid data. Twenty-two parameters were deter-
mined for the two time periods (table 3) based on these data:

e annual at the precipitation gage
 seasonal at the precipitation gage (November — April)
* monthly at the precipitation gage (November — April)

* bimonthly at the precipitation gage (November —
December; January — February; March — April)

Mean basin elevation, in feet, is the mean basin elevation in
the drainage basin calculated from digital elevation models of
the basin of interest.

Mixed coniferous/deciduous forest, in percent, is the percent
of the basin that is mixed coniferous and deciduous. Defined
in NLCD metadata as areas dominated by trees where neither
deciduous nor evergreen species represent more than 75 per-
cent of the cover present.

Mean permeability, in inches per hour, is the mean perme-
ability in each basin as determined from STATSGO (State Soil
Geographic) (Schwarz and Alexander, 1995 and U.S. Depart-
ment of Agriculture, 2001) data.

Pasture/hay, in percent, is the percent of the basin that is pas-
ture and hay. Defined in NLCD metadata as areas of grasses,
legumes, or grass-legume mixtures planted for livestock graz-
ing or the production of seed or hay crops.

Percent facing north, in percent, is the percentage of the
basin with an aspect that is directed north as computed by
Watershed Modeling System (WMS) software (see Brigham
Young University (2005) for further explanation).
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Percent facing south, in percent, is the percentage of the
basin with an aspect that is directed south as computed by
WMS software (see Brigham and Young (2005) for further
explanation).

Percent Mississippian, in percent, is the percent of the basin
that has surficial geology that is of Mississippian age as
defined by the Geologic Map of Arkansas (Haley and others,
1976).

Percent Ordovician, in percent, is the percent of the basin
that has surficial geology that is of Ordovician age as defined
by the Geologic Map of Arkansas (Haley and others, 1976).

Percent Mississippian, Ordovician, Kn, Kt, Kto, and Tw,
in percent, is the percent of the basin that has surficial geol-
ogy that is of Mississippian, Ordovician, select Cretaceous
(Kn — Nacatoch Sand; Kt —Trinity Formation; and Kto — Tokio
Formation) and select Tertiary (Tw — Wilcox Group) age as
defined by the Geologic Map of Arkansas (Haley and others,
1976).

Row crops, in percent, is the percent of the basin that is used
for row crops. Defined in NLCD metadata as areas used for
the production of crops, such as corn, soybeans, vegetables,
tobacco, and cotton.

Soil drainage, in percent, is the percentage of drainage basin
that is well drained as determined from STATSGO (State Soil
Geographic) (Schwarz and Alexander, 1995 and U.S. Depart-
ment of Agriculture, 2001) data.

Soil hydrologic group, dimensionless, is a single value
numeric code identifying a composite of the hydrologic char-
acteristics of the soil in the basin. As defined from STATSGO
(State Soil Geographic) data, numeric codes are as follows:

1 — high infiltration, deep soils, well drained to excessively
drained sands and gravels, 2 - moderate infiltration rates, deep
and moderately deep, moderately well and well drained soils
with moderately coarse textures, 3 - slow infiltration rates,
soils with layers impeding downward movement of water, or
soils with moderately fine or fine textures, and 4 - very slow
infiltration rates, soils are clayey, have a high water table, or
are shallow to an impervious layer (Schwarz and Alexander,
1995; U.S. Department of Agriculture, 1991).
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Appendix 4. Basin Attribute Selection

Before the determination of the best set of basin attri-
butes (table 3) to use as predictor variables in multiple linear
regression models, two dimensional plots of the different
combinations of basin attributes were examined, and a Pearson
correlation value was computed. For two paired basin attri-
butes, if their Pearson correlation value was greater than 0.5,
then one of these two attributes was eliminated from consider-
ation in the study. To decide which basin attribute to eliminate,
additional Pearson correlation values were computed for
each basin attribute to the low-flow characteristic of interest,
and the attribute having the highest correlation was retained
in the analysis. When two different precipitation attributes
were considered, the plots and Pearson correlations were not
examined because precipitation attributes tend to be highly
correlated with one another (p > 0.7). Instead, each of the 42
precipitation variables, one at a time, was allowed into the
selection analysis with the remaining 22 basin attributes not
related to precipitation. This procedure was done to minimize
the amount of redundant information or multicollinearity
among the basin attributes that would be used in the regression
models. Table 4-1 lists the basin attributes removed from this
procedure leaving 64 out of the original 75 basin attributes.

Table 4-1. Basin attributes removed from regression analysis
after two-dimensional plots indicated moderate correlation.

[Moderate correlation indicated when Pearson’s correlation rho was
greater than 0.5]

Percent of the basin facing north, in percent
Percent of the basin facing south, in percent
Maximum flow distance, in feet

Maximum stream slope, in foot per foot
Maximum flow slope, in foot per foot
Maximum stream length, in feet

Effective basin width, in feet

Basin perimeter, in feet

Total forest, in percent

Soil drainage, in percent

Basin length, in feet

Low-Flow Characteristics and Regionalization of Low-Flow Characteristics for Selected Streams in Arkansas

Basin attributes were selected individually for each
regression. Selection of a set of statistically significant basin
attributes was done by four methods (best subsets, forward-
selection, backward-elimination, and stepwise selection using
OLS parameter fits; Montgomery and others, 2001) within
each physiographic region of Arkansas. A set of basin attri-
butes was selected when they were found to be statistically
significant (p < 0.05) and overlapped in all four methods. An
additional criterion was that the final set of basin attributes
was to have no more than three basin attributes to reduce over-
fitting of the regression model and minimize the amount of
multicollinearity. The three basin attributes were selected from
a list of ranked basin attributes based on their p-values.

The metric used to measure the amount of multicollinear-
ity that is present in the regression model is the VIF statistic
(Montgomery and others, 2001):

1
VIF, = ——
1-R
where
k is the k™ predictor variable in a regression
model, and

R; is the coefficient of determination obtained
from regressing the kth basin attribute on
all the remaining basin attributes in the
regression model.

A VIF, value greater than 5-10 generally indicates that multi-
collinearity is a serious problem in the regression model, and
the highly correlated variables were removed from the regres-
sion model. The attribues with a VIF value less than five were
chosen as the final set of predictor variables to form a regres-
sion model.

A constant of 1 percent was added to any basin attribute
reported as a percentage, and if several basin attribute values
for individual basins were equal to one, the constant of one
was not optimized to linearize the regression model. This
nonoptimization treated the basin attribute as a pseudo-binary
response variable. This basin-attribute selection procedure
was repeated for all of the regression models presented in
this report, resulting in 15 unique basin attributes used in the
regression models (table 4-2).
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Basin Attribute Selection

Appendix 4.
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Appendix 4. Basin Attribute Selection
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Appendix 4. Basin Attribute Selection
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