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Streamflow-Characteristic Estimation Methods for
Unregulated Streams of Tennessee

By George S. Law, Gary D. Tasker, and David E. Ladd

Abstract

Streamflow-characteristic estimation methods for
unregulated rivers and streams of Tennessee were devel-
oped by the U.S. Geological Survey in cooperation with the
Tennessee Department of Environment and Conservation.
Streamflow estimates are provided for 1,224 stream sites.
Streamflow characteristics include the 7-consecutive-day,
10-year recurrence-interval low flow, the 30-consecutive-day,
5-year recurrence-interval low flow, the mean annual and
mean summer flows, and the 99.5-, 99-, 98-, 95-, 90-, 80-, 70-,
60-, 50-, 40-, 30-, 20-, and 10-percent flow durations. Estima-
tion methods include regional regression (RRE) equations
and the region-of-influence (ROI) method. Both methods use
zero-flow probability screening to estimate zero-flow quan-
tiles. A low flow and flow duration (LFFD) computer program
(TDECv301) performs zero-flow screening and calculation of
nonzero-streamflow characteristics using the RRE equations
and ROI method and provides quality measures including the
90-percent prediction interval and equivalent years of record.
The U.S. Geological Survey StreamStats geographic informa-
tion system automates the calculation of basin characteristics
and streamflow characteristics. In addition, basin character-
istics can be manually input to the stand-alone version of
the computer program (TDECv301) to calculate streamflow
characteristics in Tennessee.

The RRE equations were computed using multivariable
regression analysis. The two regions used for this study, the
western part of the State (West) and the central and eastern
part of the State (Central+East), are separated by the Ten-
nessee River as it flows south to north from Hardin County
to Stewart County. The West region uses data from 124 of
the 1,224 streamflow sites, and the Central+East region uses
data from 893 of the 1,224 streamflow sites. The study area
also includes parts of the adjacent States of Georgia, North
Carolina, Virginia, Alabama, Kentucky, and Mississippi.
Total drainage area, a geology factor, a climate factor, and
two soil factors were used as explanatory variables in the
RRE equations. Average deleted-residual prediction errors
for the West-region RRE equations were 18 and 123 per-
cent for the 10-percent flow duration and 7-consecutive-day,
10-year recurrence-interval low flow, respectively. Average
deleted-residual prediction errors for RRE equations were
21 and 89 percent for the same respective flow quantiles in the
Central+East region.

The ROI method calculates unique multivariable regres-
sion equations for a site of interest using the flow and basin
characteristics of 45 similar streamflow-data sites selected
from the same region. These 45 sites are selected using a
metric that measures similarity between the site of interest and
the streamflow-data sites based on total drainage area, geology
factor, and climate factor. The ROI method estimates stream-
flow characteristics using total drainage area, geology factor,
and a soil factor as explanatory variables.

Average deleted-residual prediction errors for the
West-region ROI equations were 18 and 125 percent for
the 10-percent duration and 7-consecutive-day, 10-year
recurrence-interval low flow, respectively. Average deleted-
residual prediction errors for ROI equations were 20 and 85 per-
cent for the same respective flow quantiles in the Central+East
region. In general, when compared to the RRE equations, the
ROI method performs similarly in the West region and reduces
streamflow-characteristic prediction errors by an average of
about 7 percent in the Central+East region of Tennessee.

Introduction

Rivers and streams are the primary sources of drinking
water and receptors for wastewater for citizens, businesses,
and industries in the State of Tennessee. Improvement, protec-
tion, and sustainability of the flow and quality of these water
resources are essential for the health of the people and envi-
ronment of Tennessee.

Scientists, engineers, and water-resource managers rely
on accurate and up-to-date streamflow data and estimates to
characterize the natural flow of rivers and streams. Streamflow
characteristics including low-flow frequencies, mean annual
and mean summer flows, flow-duration characteristics of riv-
ers and streams, and others are used in the design and mainte-
nance of water-related structures and the study and protection
of aquatic environments and ecosystems (U.S. Department
of Agriculture, Forest Service, 2000; U.S. Department of
Agriculture, Natural Resources Conservation Service, 2001;
Tennessee Valley Authority, 2004; U.S. Fish and Wildlife Ser-
vice, 2005; Association of Fish and Wildlife Agencies, 2006;
National Park Service, 2006; U.S. Army Corps of Engineers,
2008, 2009). Water-quality management plans and regulatory
programs need effective techniques for estimating streamflow
characteristics to protect the public interest (Cleland, 2007;
U.S. Environmental Protection Agency, 2008).
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Estimates of low streamflow characteristics at ungaged
sites are susceptible to error because of their dependence on
geology and evapotranspiration, which are difficult to describe
by indices (Riggs, 1972). One persistant source of error has
been the variability in precision among cartographic data
sources and the difficulty of reconciling data collected at a
variety of scales. Advances in computer technology, geo-
graphic information systems, and regression techniques, how-
ever, provide new means to investigate more accurate methods
for statewide regionalization of low-flow characteristics at
ungaged sites (Ries and others, 2004, 2007).

The U.S. Geological Survey (USGS), in cooperation with
the Tennessee Department of Environment and Conservation
(TDEC), assembled a low-flow frequency and flow-duration
(LFFD) dataset from partial record and continuous gaging
sites and developed a computer program that uses the region-
of-influence (ROI) method and regional regression (RRE)
equations to estimate low-flow frequencies, mean annual
and mean summer flow, and flow-duration characteristics
for unregulated rivers and streams in Tennessee. The overall
dataset includes statistics from 1,224 stream sites, of which
1,017 sites were included in the computational program
(TDECv301).

All of the 1,224 stream sites presented in Appendix A are
located in rural to lightly developed areas of Tennessee and the
adjacent States of Georgia, North Carolina, Virginia, Alabama,
Kentucky, and Mississippi (fig. 1). Hydrologic data were col-
lected at these sites by many Federal, State, and local govern-
ment agencies including the USGS, National Park Service,
U.S. Army Corps of Engineers, Tennessee Valley Authority,
U.S. Forest Service, National Weather Service, TDEC, Ten-
nessee Department of Transportation, Metropolitan Govern-
ment of Nashville and Davidson County, cities of Mempbhis,
Knoxville, Chattanooga, and others.

Purpose and Scope

This report provides basin and streamflow characteristics
for 1,224 gaged sites in watersheds contributing to streams in
Tennessee and documents an automated computer program
that estimates streamflow characteristics for unregulated rivers
and streams in Tennessee based on data from many of these
sites. The program estimates nonzero streamflow characteris-
tics using both the ROI method and an updated version of the
previously published RRE method. Results of the two methods
and their relative accuracy are compared. The computational
algorithms used in this program deal with zero-flow character-
istics using logistic-probability screening (Tasker, 1989).

Though the data included in this analysis are drawn
from watersheds in other states, the estimation methods and
equations presented in this report were developed explicitly
for streams in Tennessee and have only been validated for Ten-
nessee streams. Statistics for the 158 gaging stations located
in other surrounding states were used solely to supplement
the data available for watersheds that cross state boundaries.

Estimates of streamflow characteristics for streams located
outside of Tennessee may differ from other published informa-
tion for those states and should be used with caution. Compli-
mentary estimates for other States can best be obtained from
the following reports: Alabama (Atkins and Pearman, 1994),
Georgia (Carter and Putnam, 1978; Carter and Fanning, 1982),
North Carolina (Giese and Mason, 1991), Virginia (Hayes,
1991; Nelms and others, 1997), Kentucky (Ruhl and Martin,
1991; Martin and Ruhl, 1993; Ruhl and others, 1995; Martin,
2002), and Mississippi (Telis, 1991, 1992).

Previous Studies

Eaton (1958) computed low-flow and flow-duration
statistics at 125 continuous-record streamgages using data
collected through 1956. Wood and Johnson (1965) analyzed
flow-duration and various consecutive-day mean-discharge
characteristics for 190 continuous-record streamgages using
data collected through 1960. May and others (1970) developed
multivariable ordinary-least-squares estimation equations for
various low-flow, high-flow, and runoff-volume characteristics
at ungaged sites in Tennessee, based on data collected from
167 streamgages through the late 1960s. During this period,
the Tennessee Valley Authority conducted research to correlate
hydrologic conditions in watersheds with physical charac-
teristics using factor analysis (Tennessee Valley Authority,
1965a, 1965Db).

Gold (1981) produced a comprehensive report of flow-
duration and low-flow statistics for 204 continuous-record
stations and 651 low-flow partial-record stations using data
collected through 1975. Bingham (1985) updated the work
of Gold (1981) by analyzing data collected through 1981 at
201 continuous-record stations and 769 low-flow partial-
record sites. Bingham (1986a, 1986b) performed two regional
regression analyses using data compiled in the previously
published low-flow report (Bingham, 1985) and presented two
sets of regionalized low-flow equations. One set of equations
applied to streams located west of the Tennessee River in the
western part of the State and the other set of equations to areas
east of the Tennessee River. A limitation of Bingham’s regres-
sion method was the lack of a zero-streamflow characteristic
testing process; consequently, Bingham’s equations commonly
overpredict low-flow frequencies for streams with a high prob-
ability of zero flow. Bingham (1986b) developed regression
equations for estimating winter (December—April) low-flow
characteristics in Tennessee.

Wetzel and Bettandorff (1986) presented techniques
for estimating streamflow characteristics in the Eastern and
Interior Coal Provinces, which include parts of Kentucky,
Virginia, Tennessee, and Alabama. Lowery and Connell
(1990) documented the regional drought that occurred across
large areas of Tennessee during the period 1986—88. Their
report presented discharge measurements made at more than
250 sites across the State during the summer of 1988. Many
of those measurements represented low-flow conditions with a
20-year recurrence interval.
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4 Streamflow-Characteristic Estimation Methods for Unregulated Streams of Tennessee

Outlaw and Weaver (1996) presented estimates of flow-
duration and low-flow characteristics for 215 continuous-
record and 1,216 low-flow partial-record stations in Tennes-
see using data collected through 1992. This study was an
update of Bingham’s (1985) report using low-flow estimation
methods developed by Bingham (1986a, 1986b) or Wetzel and
Bettandorft (1986).

Description of Study Area

The physiography of Tennessee can be represented by
a transect from the Mississippi River alluvial plain to the
crest of the Blue Ridge. The topography of West Tennessee
includes periodically flooded valley bottoms, an extensive
loess (wind-deposited silt) plateau, and deeply gullied sand
hills (Fenneman, 1938, 1946; Miller, 1974; Luther, 1977).
Middle Tennessee lies primarily within the Interior Low Pla-
teau physiographic province and includes the sinkhole plains
of the Nashville Basin and the rolling to dissected uplands of
the Highland Rim (Fenneman, 1938, 1946). East Tennessee
includes the nearly flat Cumberland Plateau, incised at its mar-
gins by numerous coves and gorges, the aptly named Valley
and Ridge physiographic province, and Tennessee’s highest
mountains, the Unaka Range of the Blue Ridge physiographic
province (fig. 2) (Fenneman, 1938, 1947; U.S. Geologi-
cal Survey, 1970; Miller, 1974; Luther, 1977). Land-surface
elevations in Tennessee range from about 250 feet (ft) above
NGVD 29 along the Mississippi River in West Tennessee to
more than 6,600 ft in the Unaka Range.

The generalized geology of Tennessee can be described
by the dominant stratigraphy and structure in the physio-
graphic regions (Wilson, 1981). The geology of the Missis-
sippi River Valley region is dominated by alluvial deposits
of sand, silt, clay, and gravel. The Coastal Plain region is
characterized by unconsolidated beds of loess, silt, clay, sand,
gravel, and alluvial deposits along the major river valleys. The

geology of the Western Valley region includes alluvial deposits
of sand, silt, clay, and gravel on the valley floor. The adjacent
uplands and ridges consist of sands and clays underlain by
limestone and shale.

The geology of the Highland Rim and Central Basin
physiographic regions is dominated by gently dipping beds
of limestone, interbedded with minor formations of dolomite,
shale, and chert, with heterogeneous alluvium along major riv-
ers and valley floors (Wilson, 1981). The Cumberland Plateau
physiographic region is a tableland, on average about 500
to 1,000 ft higher than adjacent regions, capped by layered
sandstone, shale, and conglomerate. The Sequatchie Valley
physiographic region consists of a 1,000-ft deep, 4-mile (mi)
wide valley where the Sequatchie River has cut through the
Cumberland Plateau caprock into the underlying limestone.

The Valley and Ridge physiographic region in Tennes-
see is a 30- to 100-mi-wide region of elongated ridges and
intervening valleys trending in a northeast-southwest direc-
tion. Geology of the region is characterized by folded and
fractured beds of limestone, shale, and sandstone. Folding and
fracturing that occurred 230 to 260 million years ago resulted
in the northeast-southwest orientation of ridges and interven-
ing valleys (K.E. Smith, Middle Tennessee State University,
written commun., 1993). The Blue Ridge, or Unaka Range,
physiographic region of East Tennessee includes the mountain
ranges, valleys, and coves of the Cherokee National Forest and
the Great Smoky Mountains National Park. Geology of the
northern part of the region is characterized by limestone, dolo-
mites, and shale with exposures of igneous and metamorphic
rocks such as tuff, rhyolite, granite, schist, and quartzite. The
mountains to the south are mainly composed of sedimentary
and metamorphic rocks, including sandstone, conglomerate,
arkose, and siltstone (Wilson, 1981).

The climate of Tennessee is humid subtropical. The
average annual temperature for Tennessee is about 57 degrees
Fahrenheit (°F), ranging from 63 °F in Memphis to 43 °F
in the mountains of East Tennessee (National Oceanic and
Atmospheric Administration, 2006). Normal monthly mean

Mississippi
River
Valley

Highland
Rim

Central

Coastal Plain Basin

Valley and Ridge
Cumberland

Plateau

Unaka Range
(Blue Ridge)

Western Valley
of the
Tennessee River

Sequatchie Valley

Figure 2. Generalized physiographic regions of Tennessee (modified from Fenneman, 1938, 1946;
U.S. Geological Survey, 1970; Miller, 1974; and Luther, 1977).



temperatures range from January lows of 40 to 27 °F to July
highs of 83 to 59 °F in Memphis and the mountains of East
Tennessee, respectively. Rainfall is plentiful across the State.
The average annual rainfall amount for Tennessee is about
52 inches (in.) (National Oceanic and Atmospheric Admin-
istration, 2006). Annual rainfall amounts vary across the
State from about 40 in. to about 80 in. (Daly, 2000). Most of
Tennessee receives average annual rainfall of 50 in. to 60 in.
Rainfall minima for the State occur in the northern part of
the Valley and Ridge and Blue Ridge physiographic regions
where average annual rainfall is about 45 in. Maxima for the
State occur on the highest parts of the Cumberland Plateau and
along the foothills and peaks of the Unaka Mountains where
average annual rainfall totals range from 60 to 80 in.
Typically, the low-flow season in Tennessee occurs from
late summer through fall. The months with the lowest flow
are usually September and October (U.S. Geological Survey,
1986). Rivers and streams in the Coastal Plain physiographic
region generally have sustained baseflows during dry periods
whereas those on the Cumberland Plateau commonly go dry.
Many streams in the Central Basin physiographic region also
go dry during long periods of little or no rainfall. Streams in
the Highland Rim, Valley and Ridge, and Blue Ridge physio-
graphic regions have sustained baseflows that vary between
these extremes (Tennessee Department of Conservation and
Commerce, 1961; Alexander and others, 1984). Average
annual runoff for Tennessee varies from approximately 18 in.
to 40 in. (U.S. Geological Survey, 1986) and evapotranspira-
tion averages about 30 inches per year (in/yr) (Tennessee
Department of Conservation and Commerce, 1961).

Streamflow Characteristics

Unregulated rivers and streams flow in predictable
seasonal patterns. Free-flowing rivers and streams in Ten-
nessee typically have their highest flows in winter and early
spring and their lowest flows in late summer and fall. Many
streams in Tennessee, especially the smaller streams, go
dry many times throughout the year. For rivers and streams
without streamgages, natural streamflow characteristics can
be estimated using streamflow recorded on nearby, hydrologi-
cally similar rivers and streams as the dependent or response
variable and basin characteristics at the sites as independent
or explanatory variables (Riggs, 1973). The most commonly
used basin characteristics for estimating low flows and flow
durations are watershed drainage area and geology. Other
commonly used basin characteristics include those describing
watershed climate and soils.

The streamflow characteristics presented in this report are
flow rates, typically given in cubic feet per second or million
gallons per day, which are used to describe how much water
can be expected in an unregulated river or stream under differ-
ent conditions. These characteristics include selected low-flow
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frequencies, mean annual and mean summer flows, and flow
durations (table 1).

Streamflow records used to compute flow characteristics
at sites presented in this report represent unregulated-flow con-
ditions free of the effects of large dams and reservoirs. Stream-
flow characteristics representing unregulated-flow conditions
can be computed for continuous-record stations with at least
5 years of record using the ANNIE software package (Flynn
and others, 1995). Streamflow characteristics representing
unregulated-flow conditions for short-term continuous-record
gages with less than 5 years of record and for low-flow partial-
record (LFPR) stations can be computed using graphical cor-
relation techniques that relate the short-term or LFPR site to
a nearby, hydrologically similar long-term continuous-record
gaging station (Searcy, 1959, 1960; Riggs, 1972). For this
study, only continuous-record gages having at least 10 years
of record were used as long-term gages to transfer streamflow
characteristics to a short-term or LFPR site.

Streamflow characteristics are typically needed at sites
where no streamflow information is available. The usual
method for obtaining these estimates is through regional
regression analysis relating streamflow characteristics at many
sites to basin characteristics such as drainage area, geology,
climate, and soils at those sites.

Table 1. Descriptions of relevant streamflow characteristics for
streams in Tennessee.

Streamflow

characteristic Description

7Q10 Lowest 7-day average flow with a 10-percent

probability of occurring in any given year

30Q5 Lowest 30-day average flow with a 20-percent
probability of occurring in any given year
MA Mean-annual streamflow, October through September
MS Mean-summer streamflow, June through August
q99.5 Daily mean streamflow exceeded 99.5 percent of
the time
q99 Daily mean streamflow exceeded 99 percent of the time
q98 Daily mean streamflow exceeded 98 percent of the time
q95 Daily mean streamflow exceeded 95 percent of the time
q90 Daily mean streamflow exceeded 90 percent of the time
q80 Daily mean streamflow exceeded 80 percent of the time
q70 Daily mean streamflow exceeded 70 percent of the time
q60 Daily mean streamflow exceeded 60 percent of the time
q50 Daily mean streamflow exceeded 50 percent of the time
q40 Daily mean streamflow exceeded 40 percent of the time
q30 Daily mean streamflow exceeded 30 percent of the time
q20 Daily mean streamflow exceeded 20 percent of the time
ql0 Daily mean streamflow exceeded 10 percent of the time
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Low-Flow Frequency

Low-flow frequency characteristics of unregulated rivers
and streams are used in planning and design of water supplies,
analyzing environmental and economic impacts, modeling
stream-water quality, regulating instream uses, and improving
the general level of understanding of the natural and regu-
lated stream systems (Tasker, 1987; Smakhtin, 2001). Low
flow at a site is often characterized by an index of low flow
computed using an adaptation of the log-Pearson Type III
flood-frequency program described in Bulletin 17B of the
Hydrology Subcommittee (Interagency Advisory Committee
on Water Data, 1982) and implemented in the USGS computer
program SWSTAT (Flynn and others, 1995).

The most widely used index of low flow in the United
States is the 7-day, 10-year low flow (7Q10), which is the
lowest average flow for 7 consecutive days that occurs on
average once every 10 years (Riggs, 1980). Low-flow frequen-
cies are applicable to a 1-year period. In addition to the 7Q10,
the 30-day, 5-year low flow (30Q5) is presented in this report
(table 1). Low-flow frequency calculations are based on daily-
mean flows from complete climatic years of record. For this
report, a climatic year is defined as the 12-month period from
April 1 to March 31 and is designated by the ending year.

Mean Annual and Mean Summer Flows

Mean annual and mean summer flows are useful for
general planning and in water-quality models, such as the
SPARROW model (Schwarz and others, 2006). Total maxi-
mum daily loading regulations for many waterbodies and
water-quality constituents are based on the mean annual flow
or mean summer flow. Mean annual and mean summer flows
are determined by computing the mean of the individual daily
mean discharges from the streamgage record for the specified
period. Mean-annual flow is based on the water year from
October 1 through September 30; mean summer flow is based
on the period June 1 through August 31. Each of these stream-
flow characteristics represents the entire period of record from
which it was computed.

Flow Duration

Flow-duration curves have been used for water-power
studies and for preliminary investigations of water supply,
location of industrial plants, water-quality and pollution stud-
ies, and many other purposes (Searcy, 1959; Studley, 2000,
2001). Flow-duration characteristics describe the cumulative
distribution of daily mean discharges recorded at a streamgage
and show the percentage of time each daily mean discharge
was equaled or exceeded. Typically, a minimum of 5 com-
plete water years of record is used to compute flow-duration
characteristics using methods described by Searcy (1959,
1960) and Riggs (1972). Commonly used flow-duration char-
acteristics include the 99.5-, 99-, 98-, 95-, 90-, 80-, 70-, 60-,

50-, 40-, 30-, 20-, and 10-percent exceedence values (table 1).
For example, the 99.5-percent flow duration is the flow rate
exceeded 99.5 percent of the time.

Zero Flows

Zero-flow observations are commonly recorded at many
unregulated rivers and streams in Tennessee. These observa-
tions assist scientists and planners studying ecological char-
acteristics of ephemeral, intermittent, and perennial streams.
Ephemeral streams are usually dry and flow only during and
immediately after rain events. An intermittent stream flows
more often than it is dry. These streams will commonly have
unconnected pools during summer and fall months. A peren-
nial stream normally has flowing water in its channel at all
times. Previous low flow and flow duration reports for Tennes-
see (Gold, 1981; Bingham, 1985; Outlaw and Weaver, 1996)
did not incorporate zero-flow estimation. Such estimation is
useful because of the importance of very low flows for water
supply and environmental planning.

Basin Characteristics

Basin characteristics (table 2) for each site in appended
tables A1, A2, and A3 are quantities that describe the physical
and climatic attributes of a watershed. Because differences in
basin characteristics can be used to account for differences in
streamflow characteristics of unregulated streams, these fac-
tors are used as explanatory variables in similar-group selec-
tion processes, streamflow-characteristic estimation equations,
and hydrologic models. Automated techniques for measuring
basin characteristics using remotely-sensed data have been
used to improve estimates of streamflow characteristics since
the early 1970s (Hollyday and Pluhowski, 1976).

The conceptual model (fig. 3) used for this study has
five explanatory variables: (1) the 2-year recurrence-interval
climate factor (CF); (2) the total drainage area (DA) of the
watershed at the site of interest along a river or stream; (3) the
area-weighted geology factor (GF) that describes the rate of
baseflow recession of the river or stream; (4) the percentage
of area underlain by soil permeability of at least 2 inches per
hour (in/hr) (SF); and (5) the area-weighted average perme-
ability of soil (SP).

Manual procedures used to delineate basin characteris-
tics are subject to interpretation of topography, geology, and
soils descriptions, and often suffer from a lack of adequate
information for precise positioning of the basin characteristic
boundaries and should only be used if justified. Other than DA
and CF, the basin characteristics used as explanatory variables
were not readily available for all of the sites used in the study.
Automated geographic information system (GIS) methods
were used to calculate basin characteristics for all of the sites.
Although DA and CF values were available from previous
analyses, these characteristics were recalculated using GIS



Basin Characteristics

Table 2. Basin characteristics describing physical and climatic attributes of watersheds.

[dd mm ss, degrees, minutes, seconds; mi?, square miles; in/hr, inches per hour; ---, dimensionless characteristic]

Basin

.. Unit of measure Definition
characteristic

Physical characteristics

LAT dd mm ss Latitude, in degrees, minutes, and seconds, at a site of interest.

LNG dd mm ss Longitude, in degrees, minutes, and seconds, at a site of interest.

DA mi? Drainage area of the watershed, includes noncontributing areas.

GF days per log cycle Area-weighted geology factor describes streamflow-recession potential or the number of days for a
of declining river or stream in baseflow recession to go through one log cycle of flow. GF is an expression of the
baseflow baseflow-recharge potential of the underlying aquifers in the watershed.

SF percent Based on the maximum of the range of permeability within each soil horizon, the soil factor is the

percentage of area underlain by a soil permeability of at least 2 in/hr.

SP in/hr Area-weighted average of soil permeability, computed as a layer-thickness-weighted average across
component horizons, and as an area-weighted average across map unit components.

Climatic characteristic

CF - 2-year recurrence-interval climate factor integrates long-term rainfall and pan evaporation information
and represents the effect of these climatic influences on streamflow.

Evaporation

B

)

(

Figure 3. Conceptual model of the relation of streamflow in a watershed
with climate, drainage area, geology, and soil characteristics (modified
from Bingham, 1986a).
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techniques to provide a consistent method for subsequent GIS-

based calculations. Differences in DA are shown in appended
tables A1, A2, and A3 at the back of this report.

Use of GIS technology to provide streamflow statistics,
basin characteristics, and other information for gaged and
ungaged sites can save substantial effort and offers potentially
greater precision and consistency than can be obtained by use
of manual methods. The USGS, in cooperation with Environ-
mental Systems Research Institute (ESRI), has developed a
Web-enabled GIS application called StreamStats (Ries and
others, 2004; Kolton and others, 2006; Ladd and Law, 2007;
Ries and others, 2007), which automates the process of cal-
culating streamflow statistics, basin characteristics, and other
information for gaged and ungaged sites.

Currently, Tennessee StreamStats uses regression equa-
tions in the National Streamflow Statistics (NSS) program to
calculate streamflow statistics, but it also can be used to com-
pute the basin charactersitics for manual entry to the low-flow
frequency and flow-duration computer program. Information
about StreamStats and its current status is available on the
World Wide Web at: http://water.usgs.gov/osw/streamstats/
ssonline.html.

Climate Factor

The primary climatic characteristics relevant to stream-
flow in a watershed are the intensity, duration, and amount
of rainfall, as well as other meteorologic inputs that control
evaporation and transpiration. Lichty and Liscum (1978) sug-
gested the use of dimensionless regional climate factors (CFs)
for multiple recurrence intervals (2, 25, and 100 year). The
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245
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EXPLANATION
2.50 — TWO-YEAR RECURRENCE-INTERVAL
CLIMATE FACTOR

Figure 4. The 2-year recurrence-interval climate factor
(modified from Lichty and Karlinger, 1990).

climate factor integrates long-term rainfall and pan evapora-
tion information and represents the effect of these climatic
influences on streamflow. Point values for CF were computed
for 1,224 sites from isolines presented in Lichty and Karlinger
(1990) (fig. 4) using a computational approach applied by Law
and Tasker (2003). The point values for CF were interpolated
to produce a uniform grid. CF values for these sites ranged
from 2.307 to 2.445 for the West region and 2.056 to 2.460
for the Central+East region. Climate factors for each site
presented in this study (fig. 1; plate 1) are given in appended
tables A1, A2, and A3 at the back of this report.

Drainage Area

The drainage area (DA) (fig. 5) of a watershed at any
given point along a river or stream is the total land area from
which water drains into the river or stream above the site of
interest. In the past, all drainage areas were delineated and
computed using manual methods. Manually computed DA
values can be input to TDECv301 if justified; however, DA
values used in this study were computed by GIS methods
incorporated in StreamStats and may differ from manually
computed DA values.

Tennessee’s flow-duration and low-flow frequency
computer program includes stream sites with drainage arecas
ranging from approximately 1 to 14,400 mi*. DA for each site
used in the study was calculated using the Arc Hydro Tools
extension of ArcGIS applied to the 10-meter Digital Elevation
Models (DEMs) from the National Elevation Dataset (NED),
the hydrologic unit code (HUC) boundary polygon feature

Watershed drainage area
atthe outlet.

Outlet

Topographic
boundary

Figure 5. Schematic of watershed drainage area.



classes (U.S. Department of Agriculture, Natural Resources
Conservation Service and others, 2007), and stream-feature
classes from the National Hydrography Dataset (NHD) and
Tennessee Department of Transportation (TDOT). Both
manually and GIS-produced drainage areas are given for each
stream site for comparison to previous publications. Only the
GIS-produced values, however, are used in the low-flow fre-
quency and flow-duration dataset in this report. DA values for
these sites ranged from 2 to 2,405 mi? for the West region and
1.3 to 14,441 mi? for the Central+East region. Drainage areas
for each stream site used in this study (fig. 1; plate 1) are given
in appended tables A1, A2, and A3 at the back of this report.

Geology Factor

Geology factor (GF) is an area-weighted streamflow-
recession index (Smakhtin, 2001; Konrad, 2006), in days per
log cycle of declining flow (flows reduced by a factor of 10)
at baseflow conditions, at a point of interest along a river or
stream. For continuous-record gages having at least 10 years
of record, a graphical computation method is used to compute
GF. Streamflow-recession curves for each gaging station are
plotted on a semilog scale (Bingham, 1986a). The baseflow
recession of the hydrograph is nearly straight on a semilog
plot. A large GF value represents slow depletion of water from
the formations and a large capacity to release water, whereas a
small value represents fast depletion of water from the forma-
tions and a small capacity to release water.

GF integrates effects of different geologic factors in a
watershed. Bingham (1986a) gives a detailed description of
the theory and development of the geology factor and general-
ized geology factor map. Bingham mapped geology-factor
regions for Tennessee based on streamflow hydrographs,
contacts between geologic formations, and the types of geo-
logic formations at land surface. Graphically-determined GF
values for 109 continuous gaging stations were compared with
geologic and mineral-resources maps (Hardeman and others,
1966; Tennessee Valley Authority, 1970) to delineate general-
ized GF boundaries. Streamflow data were not available for
all of the formations contributing water to streamflow within
the State; however, the entire State was mapped based on the
assumptions that similar types of formations contribute similar
amounts of water to streamflow and that groundwater divides
on the shallow aquifers correspond to topographic divides.

The updated generalized geology-factor map used for
this study (fig. 6; plate 1) was based primarily on the map
developed by Bingham (1986a). Published geology maps for
adjacent States (Bicker, 1969 [reprint 1985]; North Carolina
Geological Survey, 1985; Noger, 1988; Mancini, 1989; Vir-
ginia Division of Mineral Resources, 1993; Lawton and oth-
ers, 1976 [reprint 1997]) were used to extend GF regions for
the updated map beyond Tennessee. GF regions were refined
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for the updated map in a few areas of Central+East Tennessee
based on additional streamflow data not used by Bingham.
For development and application of the low-flow
frequency and flow-duration computer program, GF' is
determined using GIS methods and the generalized GF map
(fig. 6; plate 1). The GF map was scanned, georeferenced,
digitized, and converted to a grid. For stream sites with
watersheds that drain multiple GF areas, GF is determined
as the area-weighted average of the sub-area GF values. GF
values for these sites ranged from 32 to 350 days per log cycle
for the West region and 32 to 175 days per log cycle for the
Central+East region. GF values for each site presented in this
study are provided in appended tables A1, A2, and A3 at the
back of this report.

Soil Factor

The soil factor (SF) of a drainage basin is the percentage
of area underlain by soil with a permeability of at least 2 in/hr.
Spatial and tabular data from the U.S. General Soil Map
(U.S. Department of Agriculture, Natural Resources Conser-
vation Service, 2006) were used to derive soil permeability
values. The U.S. General Soil Map consists of georeferenced
vector digital data and tabular digital data. The vector digital
data are divided into map unit polygons. The tabular data
include map unit subdivisions and various soil properties that
can be related to the vector data. Tabular subdivisions of the
map units include map unit components and map unit com-
ponent horizons not shown in the vector data. The saturated
hydraulic conductivity, or permeability, is reported as a range,
consisting of low, representative, and high values for each
component horizon.

For each component, the horizon with the lowest perme-
ability was selected. Based on the high end of the reported
permeability range, a subset of horizons with a permeability of
at least 2 in/hr was selected from the set of lowest permeabil-
ity horizons. Map-unit component percentages were summed
for this horizon subset to calculate SF’ for each map unit. SF/
values for map units in the study area range from 0 to 100 per-
cent (fig. 7). The algorithm used to calculate SF in this study
is mathematically equivalent to that used by Greene and Wolfe
(1998) for “restrictive permeability.” The map-unit vector
polygons in the study area were converted to a grid with SF'
values, and drainage area-weighted SF values were computed
for each site used in the study. SF’ values for these sites ranged
from 2 to 98 percent for the West region and 2 to 100 percent
for the Central+East region. SF' values for each site presented
in this study are provided in appended tables A1, A2, and A3
at the back of this report.
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Soil Permeability

Soil permeability (SP), in inches per hour, was derived
from the USSOILS coverage (Schwartz and Alexander, 1995).
The USSOILS coverage was developed from STATSGO
data (U.S. Department of Agriculture, 1994). The USSOILS
coverage includes, among other soil properties, a soil perme-
ability value for each map unit vector polygon, which was
incorporated directly into this study as SP. SP was computed
as a layer-thickness-weighted average across component
horizons, and as an area-weighted average across map-unit
components. SP values for map units in the study area range
from 0.15 to 9.72 in/hr (fig. 8). The map-unit vector polygons
in the study area were converted to a grid with SP values, and
drainage arca-weighted SP values were computed for each site
used in the study. SP values for these sites ranged from 0.97
to 2.44 in/hr for the West region and 0.45 to 9.72 in/hr for the
Central+East region. SP values for each site presented in this
study are provided in appended tables A1, A2, and A3 at the
back of this report.

Development of Streamflow-
Characteristic Datasets

Streamflow characteristics for unregulated rivers and
streams were computed for two types of sites: (1) continuous-
record gaging stations with 5 or more years of record and
(2) low-flow partial record sites (LFPR) and continuous-record
sites with less than 5 years of record. At continuous-record
sites with a minimum of 5 years of record, streamflow sta-
tistics were computed using standard USGS methods (Flynn
and others, 1995). At LFPR and continuous-record sites with
less than 5 years of record, streamflow characteristics were
computed using the graphical correlation method described by
Searcy (1959, 1960).

Continuous-Record Sites

Continuous streamflow records have been collected
in the Tennessee River and Cumberland River basins since
the late 1800s. Over the years, many streamflow gages were
operated for a period of time and then discontinued. In this
study, 354 continuous-record gaging stations with at least
5 years of record, of which 314 gages have 10 or more years
of record, were identified. The median watershed area for
the continuous-record gages used in this study was 125 mi2.
These gages are located in Tennessee and surrounding states
and are listed in appended tables A1 and A3 at the back of this
report. Of these sites, 196 are located in Tennessee and 158 are
located in the States of Kentucky, Virginia, North Carolina,
Georgia, Alabama, and Mississippi.

In general, low-flow frequency statistics at continuous-
record sites are computed using daily mean flows for all
complete climatic years of record (fig. 9). Flow-duration

characteristics at continuous-record gages are generally com-
puted using daily-mean flows for all complete water years of
record (fig. 10). Using the climatic year ensures that the annual
low-flow period is not divided. With regard to flow-duration
characteristics, the distinction among calendar, water, and
climatic years is typically negligible for long records (Searcy,
1959, 1960).

The USGS has developed computer programs for
computing flow-duration (Searcy, 1959, 1960) and low-flow
frequency characteristics (Jennings and Benson, 1969; Riggs,
1972) for continuous-record gaging stations. The computer
programs IOWDM, ANNIE, and SWSTAT (Flynn and others,
1995) were used in this study to format input data, manage
and display data, and compute flow-duration and low-flow
frequency characteristics at gaged sites with 5 or more years
of continuous-discharge record. All of these programs and user
documentation can be downloaded from the World Wide Web
at http://water.usgs.gov/software/surface_water.html.

Low-Flow Partial-Record Sites

During the past 100 years, non-flood discharge measure-
ments on unregulated rivers and streams in Tennessee and
the surrounding states have been made at many sites without
continuous-record streamgages. Low-flow partial-record
(LFPR) sites are locations on unregulated rivers and streams
where a consistent program to obtain non-flood discharge
measurements, ranging from low to high baseflow, has been
conducted (Gold, 1980). The median watershed area for LFPR
and short-term continuous-record gages used in this study was
25 mi®. These sites are located in Tennessee and are listed in
appended table A2 at the back of this report.

Techniques for extending short-term and periodic records
to produce long-term statistics from long-term continuous-
record streamgages generally involve calibrating the observed
discharges at LFPR sites with at least 10 instantaneous-
discharge measurements (QM) to a suitable long-term gage
(Searcy, 1959, 1960; Hardison, 1971; Hardison and Moss,
1972; Riggs, 1972; Tasker, 1975, 1987; Stedinger and Thomas,
1985). For LFPR sites with fewer than 10 QM, graphical
methods can be used to estimate streamflow characteristics
(Searcy, 1959, 1960; Hardison and Moss, 1972; Riggs, 1972).
The number of years of record for low-flow frequency esti-
mates at an LFPR site is equal to the number of climatic years
in which at least one baseflow discharge measurement was
obtained at the site.

Graphical correlation (Searcy, 1959, 1960; Hardison and
Moss, 1972; Riggs, 1972) and equal-yield lines were used to
estimate flow-duration values and low-flow frequency values
at 870 LFPR sites presented in appended table A2 at the back
of this report. Graphical correlation involves plotting QM at
LFPR sites with daily-mean discharges at a long-term contin-
uous-record gage and interpolating a straight line that inter-
sects the equal-yield line near the average flow at the long-
term gage (fig. 11). These lines are then used to determine



13

Development of Streamflow-Characteristic Datasets

(G661 9PUEX3|Y PUB ZLEMYIS

woJy paiyipow) iddississiy pue ‘Ayaniuay| ‘eluibiip ‘eweqely ‘euljoie) yuop ‘eifioan jo sped pue aassauua) 10j Anjiqeswad |10s Jo uonnquisip pazijesauas  °g ainbiy

we-€Ty _H_
w98t I
487-6L1 _H_
8L1-50'L _H_
b0'L - 610 I

4NO0H ¥3d
SIHONI NI ‘ALITIGYIINY3 T10S

NOILYNV1dX3

F

SHILINOT 001

S

L

[
S3NN 0oL

S

L

o—— o

.98 UBIpUBW [B1UBD ' GZ g€ pue G| GE s|a|jesed piepuels
‘uonaafold 21U0Y [ewlojuo) HagueT ‘dew [eul
‘a|eas payoadsun’ /007 ‘se|yadeys aur/43o|| Woy eseg
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Log-Pearson Type III Statistics
SWSTAT 4.1
(based on USGS Program Al193)

03455000 FRENCH BROAD RIVER NEAR NEWPORT, TN
April 1 - start of season
March 31 - end of season
1904 - 2001 - time period
7-day low - parameter

78 - non-zero values
0 - zero values
20 - negative values (ignored)
854.286 495.000 1072.571 843.571 930.143
883.143 275.714 539.571 724.429 1615.714
913.857 570.857 568.857 695.143 847.857
1397.143 863.143 970.286 1261.429 853.857
662.000 1059.714 541.429 1228.571 852.857
730.429 1094.571 933.857 657.857 954 .571
2035.714 1274.286 671.000 611.714 578.714
400.000 627.429 499.000 742 .429 860.143
1174.286 1165.714 1297.143 939.571 640.429
1158.571 1021.000 995.000 1474.286 897.429
1448.571 556.429 1164.286 1006.714 1150.000
1370.000 1261.429 1065.857 1025.000 755.143
1344.286 779.857 474.000 765.000 777.857
996.000 839.571 645.286 520.857 1714.286
875.714 1100.000 1197.143 644.429 865.286
500.571 384.571 520.429

The following 7 statistics are based on non-zero values:

Mean (logs) 2.928
Variance (logs) 0.026
Standard Deviation (logs) 0.163
Skewness (logs) -0.326
Standard Error of Skewness (logs) 0.272
Serial Correlation Coefficient (logs) 0.259
Coefficient of Variation (logs) 0.056

Non-exceedance Recurrence Parameter
Probability Interval Value

0.0100 100.00 324.777

0.0200 50.00 368.713

0.0500 20.00 443.297

0.1000 10.00 518.973

0.2000 5.00 623.384

0.3333 3.00 733.158

0.5000 2.00 865.501

0.8000 1.25 1167.551

0.9000 1.11 1350.236

0.9600 1.04 1563.810

0.9800 1.02 1711.885

0.9900 1.01 1851.652

Figure 9. Output from computation of 7-day low-flow frequency estimates at a continuous-record gage using
U.S. Geological Survey program SWSTAT.



Development of Streamflow-Characteristic Datasets

03455000 FRENCH BROAD RIVER NEAR NEWPORT,

5815 values were tagged missing and excluded from analysis.

Flow duration curve
1921-2000

Cases equal or
exceeding lower
limit and less
than upper limit

Cases Percent Case
0 0.00 3
8 0.03 3
9 0.03 3
8 0.03 3
20 0.07 3
71 0.23 3
122 0.40 3
249 0.82 3
519 1.71 2
668 2.20 2
1038 3.42 2
1548 5.10 2
992 3.27 2
2070 6.82 2
1981 6.53 2
2727 8.99 2
2612 8.601 1
2349 7.74 1
2087 6.88 1
2836 9.35 1
2061 6.79
1477 4,87
1303 4.29
899 2.96
691 2.28
546 1.80
391 1.29
308 1.01
755 2.49

Percent time value was exceeded

% Flow %

99 1744 .97 65
98 1912.40 60
95 2086.67 55
90. 2267.75 50.
85. 2461.53 45.
80. 2674.80 40.
75. 2913.94 35.
70. 3181.44 30.

TN

Cases equal or
exceeding lower
class limit

10625.
11905.

Figure 10. Output from computation of flow duration at a continuous-record gage using U.S. Geological Survey

program SWSTAT.
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an equivalent flow at an LFPR site for a given flow at the
long-term gage. The equal-yield line assumes that flows at the
LFPR site and long-term gage are proportional to drainage
area (Searcy, 1959, 1960) and is applied above the intersection
of the low-flow line. Although multiple long-term gages can
be used in LFPR correlations, in all cases for this study, only
one long-term gage was used to compute equivalent stream-
flow characteristics at an LFPR site.

Estimation at Ungaged Sites

A site of interest is often located on an unregulated river
or stream where no streamflow data are available. Streamflow
characteristics at these sites in Tennessee have been estimated
using multivariable ordinary least-squares regression equa-
tions developed for the West region of Tennessee and the
Central+East region of Tennessee (Bingham, 1985, 1986).
More recently, a procedure suggested by Tasker (1989) and
applied in Arkansas uses logistic-probability equations to
screen for zero-flow characteristics and multivariable ordi-
nary least-squares regression to compute nonzero-streamflow
characteristics for different regions in the State (Ludwig and
Tasker, 1993; Funkhouser and others, 2008). A newer estima-
tion method, which has been applied to flood frequency (Law
and Tasker, 2003) but not to low-flow frequency and flow
durations is the region-of-influence method. In this report,
logistic-probability equations are used to screen for zero-flow
characteristics, and both the region-of-influence method and
regional regression equations are used to estimate nonzero-
streamflow characteristics. Using StreamStats and the low-
flow frequency and flow-duration (LFFD) computer program
TDECv301, there is no difference in the amount of user effort
required to apply either the region-of-influence method or the
regional regression equations.

Zero Flow Estimation

Zero flows at continuous-record gages are included in
streamflow characteristics estimated by the USGS computer
program SWSTAT (Flynn and others, 1995). SWSTAT uses
a conditional-probability adjustment in which only nonzero
flows are included in the log-Pearson Type III frequency fit
(Interagency Advisory Committee on Water Data, 1982). The
frequency fit is then adjusted downward based on the number
of years with one or more zero-flow days. Zero-flow observa-
tions at low-flow partial-record (LFPR) sites are accounted
for in manual computations using hydrologic comparison and
judgment (Thomas and Stedinger, 1991).

Zero-flow observations are accomodated in the flow-
duration and low-flow frequency (LFFD) computer program
for Tennessee using logistic equations that compute the prob-
ability of a zero-flow occurrence for a given streamflow char-
acteristic at a site of interest (Ludwig and Tasker, 1993; Helsel
and Hirsch, 2002). For each gage, the number of days with
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zero flow is computed, and a logistic regression is performed.
The logistic regression is based on the observed probability

of zero flow at the site and applies to the 7Q10, 30Q5, and
99.5- to 10-percent flow durations. Logistic regression was not
applied to the mean-annual and mean-summer flows because
no zero flows were observed in the streamflow data for those
streamflow characteristics. The resulting equations are:

z,7Q10 = 5.73545 — 1.52553(logDA) — 3.42930(logGF),  (3)

2,30Q5 = 6.34833 — 1.56109(logDA) — 4.46114(logGF), and (4)

z,duration = 0.73705 — 1.53054(logDA) — 1.64762(logGF), (5)

where
z is the odds ratio of obtaining a zero flow for
the streamflow characteristic of interest,
DA is the drainage area of the site, and
GF  is the area-weighted geology factor of
the site.
The odds ratio (z) is used to estimate the probability (P)
of a zero flow for a given streamflow characteristic as follows:

P =exp(2)/[1+exp(2)], (6)

where
z is defined in eqgs. 3, 4, and 5.

For stream sites anywhere in the study area, zero-flow
screening is omitted for drainage areas greater than 2.5 mi’
with geology factors greater than 60. For sites in the West
region, zero-flow screening is omitted for drainage areas
greater than 50 mi* with geology factors greater than 40. For
sites in the Central+East region, zero-flow screening is omitted
for drainage areas greater than 100 mi? with geology factors
greater than 40. In any case, if the basin does not meet the
second condition (GF), the region-of-influence method and
applicable regional regression equation are used to estimate
nonzero-streamflow characteristics. A zero flow or nonzero
flow is assigned to a given streamflow characteristic if:
P,7010>0.10 (apply zero flow);

P,7010 < 0.10 (compute nonzero flow);
P3005 > 0.20 (apply zero flow);
P.3005 < 0.20 (compute nonzero flow);
P99.5>0.005 (apply zero flow);
P.99.5 <0.005 (compute nonzero flow);
P99>0.01 (apply zero flow);

P99 <0.01 (compute nonzero flow);
P98 >0.02 (apply zero flow);

P98 <0.02 (compute nonzero flow);
P95 >0.05 (apply zero flow);

P95 <0.05 (compute nonzero flow);
P90 >0.10 (apply zero flow);
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P90 < 0.10 (compute nonzero flow);
P.80>0.20 (apply zero flow);
P80 <0.20 (compute nonzero flow);
P,70>0.30 (apply zero flow);
P70 <0.30 (compute nonzero flow);
P60 > 0.40 (apply zero flow);
P,60 < 0.40 (compute nonzero flow);
P.50>0.50 (apply zero flow);
P50 < 0.50 (compute nonzero flow);
P40 > 0.60 (apply zero flow);
P40 < 0.60 (compute nonzero flow);
P.30>0.70 (apply zero flow);
P30 <0.70 (compute nonzero flow);
P20 > 0.80 (apply zero flow);
P20 <0.80 (compute nonzero flow);
P,10>0.90 (apply zero flow);
P10 <0.90 (compute nonzero flow);

where
P,(stat) is the calculated probability of zero flow for a

given streamflow characteristic (stat).

Region-of-Influence Method

The region-of-influence (ROI) method computes unique
estimation equations for a site of interest by using streamflow
and basin characteristics from a group of similar gaged sites
selected from all the gaged sites in the same region (fig. 1;
Appendix A). This group of sites, selected for similarity to the
site of interest, is called the “region-of-influence” (Acreman
and Wiltshire, 1987; Burn, 1990a,b). The similarity of a gaged
site (i) to the site of interest (f) is based on basin characteristics
rather than geographic distance. The mathematical formula for
the similarity between sites i and j is defined by the Euclidean
distance metric:

P 2 yz
3 { () 15 (X, )

k=1

()

where
is the Euclidian distance between sites i and j
in terms of basin characteristics,
p is the number of basin characteristics used to
calculate d,./.,
X, is the value of X at the ith site,
X, is the kth basin characteristic, and
sd(X) is the sample standard deviation for X,.

An important distinction exists between the two sets of
basin characteristics. The first set is used to define a region-of-
influence for a site of interest; the second set serves as explan-
atory variables in the predictive equations that are developed
for the site. These two sets of basin characteristics may or may

i

not be identical. In this study, the set of basin characteristics
used to define the region-of-influence (D4, GF, and CF) is dif-
ferent from the set of characteristics (DA, GF, and SF) used to
estimate streamflow characteristics at the site of interest.

Using DA, GF, and CF, the Euclidian distances or dis-
similarities (dij) between a given site of interest and all the
gaged sites are computed and ranked. The group of gaging
stations () with the smallest d,-,- composes the region-of-
influence for the site of interest. Once the region-of-influence
is determined, multivariable ordinary-least-squares regression
is used to develop the predictive relations between the stream-
flow characteristic and the basin characteristics DA, GF, and
SF, and estimates of the streamflow characteristics at the site
of interest are computed.

The number (p) and identity of basin characteristics that
are used to compute dl.j and the N gaged sites that compose the
region-of-influence are specific to a given set of streamflow
and basin characteristics. In addition to p and N, a set of basin
characteristics also must be chosen for use as explanatory
variables in the least-squares regression equations.

The number of gaging stations () and the basin char-
acteristics that are used to define the region-of-influence for
unregulated sites in Tennessee were selected by a computer
program that computes prediction error for various combina-
tions of NV and basin characteristics. A measure of the quality
of a regression equation is the prediction-error sum of squares
(PRESS) statistic (Helsel and Hirsch, 2002). PRESS is an
estimator of uncertainty in a regression model. The PRESS sta-
tistic uses N—1 observations to develop the equation, then esti-
mates the value of the observation left out. The PRESS statistic
then changes the observation left out, and repeats the process
for each observation. The prediction errors are squared and
summed. Minimizing PRESS means that the regression equa-
tion produces the least error when making new predictions.

The PRESS statistic was used to determine the quality of
the region-of-influence estimates. Various combinations of N
(20 to 70 by increments of 5) and basin characteristics (DA,
GF, CF, SF, SP) were compared to select the optimal number
for inclusion in the ROI method as implemented in the LFFD
computer program for Tennessee. For a given site of interest,
the ROI method compares basin characteristics for 124 sites
in the West region or 891 sites in the Central+East region and
selects 45 sites having basin characteristics closest in similar-
ity to the site of interest.

The accuracy of a streamflow-characteristic estimate,
in equivalent years of record, is calculated by using its mean
standard deviation from the sites in the LFFD dataset. For the
7Q10 and 30Q5 low-flow frequencies, mean standard devia-
tions are computed from individual site standard deviations
derived from daily-mean discharges at continuous-record sites
and instantaneous discharge measurements (QM) at LFPR
sites. The individual site low-flow frequency standard devia-
tions are included in the LFFD computer program data input
files. For the flow-duration, mean-annual flow, and mean-
summer flow estimates, the mean standard deviations are
computed from regression equations (table 3) based on data



from 317 continuous-record gages having at least 10 years
of record. The mean standard-deviation estimation equa-
tions for mean annual flow, mean summer flow, and flow
durations are included in the LFFD computer program for
Tennessee.

Equivalent years of record for a streamflow char-
acteristic at a site of interest (£Y)), are estimated with
the equation:

EY,=b * asig? /sep/, (®)

where
b is a constant that is equal to 1.8211 for

the 7Q10; 1.3542 for the 30Q5; 1.0 for
the mean summer and mean annual
flows, and 1.57076 for each flow-
duration characteristic;

asig, is the observed or estimated mean
standard deviation for the streamflow
characteristic from the region-of-
influence sites; and

sep, is the standard error of prediction for a
streamflow characteristic at a site of
interest from OLS regression applied
to the region-of-influence sites.

The flow-duration characteristics apply to the entire
period of record and are approximately equal to the
median of the annual duration points. The formula for the
standard error of the median (SE ), assuming normality, is
given by Stuart and Ord (1987):

SE =(1.2533 0) / (n)", 9)

where
o is the standard deviation of the annual
observations of a streamflow
characteristic, and
n is the equivalent years of record.

Regional Regression Equations

Multivariable ordinary-least-squares regional
regression equations are the standard method for estimat-
ing streamflow characteristics and were first applied to
low-flow characteristics of Tennessee streams by May and
others (1970) and Bingham (1985, 1986a,b). A regional
regression equation is used throughout a region to estimate
a given streamflow characteristic. To evaluate the consis-
tency of the region-of-influence (ROI) method with previous
methods, new regional regression equations were developed
for Tennessee using the same general form of the equations
as in the past but using the regions, streamflow records, and
descriptive basin characteristics used for the ROI analysis.

Bingham (1986a) established two regions in Tennes-
see for the development of low-flow frequency estimation
equations. The regions established by Bingham (1986a) are
the West region and Central+East region of Tennessee and

Estimation at Ungaged Sites

Table 3. Mean standard-deviation estimation equations for mean
annual flow, mean summer flow, and flow durations at short-term
gages and low-flow partial-record sites.

[See tables 1 and 2 for explanation of terms]
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Streamflow

L Mean standard-deviation estimation equation
characteristic

West region

MA 1.0015 — 1.760(logCF) — 0.072(logGF)
MS 1.5387 — 2.500(logCF) — 0.156(logGF)
q99.5  0.7030 - 0.056(logDA) — 0.194(logGF)
q99 0.5983 — 0.206(logGF)

q98 0.5958 — 0.206(logGF)

q95 0.5626 — 0.191(logGF)

q90 0.5360 — 0.179(logGF)

q80 0.4741 — 0.151(logGF)

q70 0.4410 — 0.134(logGF)

q60 0.4352 — 0.128(logGF)

q50 0.4270 - 0.119(logGF)

q40 0.4173 — 0.110(logGF)

930 0.3068 — 0.097(logGF) + 0.040(logDA)
q20 1.3412 — 0.063(logGF) + 0.038(logDA) — 2.90(logCF)
q10 2.0610 — 4.800(logCF)

Central+East region

MA 0.0220 — 0.0457(logGF) + 0.561(logCF)
MS 0.6005 — 0.2720(logGF) + 0.530(logCF) — 0.0111(logDA)
q99.5  0.6154—0.0156(logDA) — 0.211(logGF)
q99 0.5580 — 0.2010(logGF)
q98 0.5502 — 0.1980(logGF)
q95 0.5619 — 0.2050(logGF)
q90 0.5760 — 0.2100(logGF)
q80 0.5891 — 0.2130(logGF)
q70 0.5847 — 0.2090(logGF)
q60 0.4526 — 0.2020(logGF) + 0.340(logCF)
q50 0.3248 — 0.1671(logGF) + 0.480(logCF)
q40 0.1683 — 0.1131(logGF) + 0.580(logCF)
930 0.0352 — 0.0818(logGF) + 0.750(logCF)
q20 ~0.0178 — 0.0610(logGF) + 0.770(logCF)
q10 ~0.0400 — 0.0485(1ogGF) + 0.770(logCF)

are generally separated by the Tennessee River as it flows
south to north from Hardin County to Stewart County. The
new West-region equations (table 4) were developed using
streamflow and basin characteristics from 124 data sites. The
new Central+East-region equations (table 5) were developed
using streamflow and basin characteristics from 891 data sites.
Both sets of equations include statistically significant (a=0.95)
explanatory variables selected from DA, GF, CF, SP, and SF.
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Table 4. Regional regression equations for the West region of Tennessee.

[See tables 1 and 2 for explanation of terms]

Streamflow

characteristic

Regional regression equation

7Q10 ~6.5090 + 1.1490(logDA) + 0.5950(log(GF-30)) + 2.1800(logSF)
30Q5 ~5.0830 + 1.1080(logDA) + 0.5430(log(GF-30)) + 1.5700(logSF)
MA ~0.9615 + 1.0052(logDA) + 0.0233(log(GF-30)) + 2.0400(logCF) + 0.1560(logSF)
MS ~2.0017 + 1.0600(logDA) + 0.1130(log(GF-30)) + 0.7800(logSF)
q99.5 ~6.5290 + 1.1520(logDA) + 0.5950(log(GF-30)) + 2.1700(logSF)
q99 ~5.9000 + 1.1340(logDA) + 0.5710(log(GF-30)) + 1.9000(logSF)
q98 ~5.4330 + 1.1200(logDA) + 0.5560(log(GF-30)) + 1.7000(logSF)
q95 —4.9590 + 1.1040(logDA) + 0.5470(log(GF-30)) + 1.5100(logSF)
990 —4.5262 + 1.0930(logDA) + 0.5390(log(GF-30)) + 1.3300(logSF)
q80 —4.0625 + 1.0880(logDA) + 0.5070(log(GF-30)) + 1.1800(logSF)
q70 ~3.4450 + 1.0780(logDA) + 0.4880(log(GF-30)) + 0.9300(logSF)
q60 —4.4100 + 1.0870(logDA) + 0.3910(log(GF-30)) + 7.2000(logCF) + 0.9100(logSP)
q50 ~1.4200 + 1.0740(logDA) + 0.3490(log(GF-30)) + 0.7900(logSP)
q40 ~3.6500 + 1.0640(logDA) + 0.2750(log(GF-30)) + 6.8000(logCF) + 0.6200(logSP)
930 ~3.5107 + 1.0310(logDA) + 0.2470(log(GF-30)) + 7.7000(logCF)
q20 2.5300 + 1.0270(logDA) + 0.0920(log(GF-30)) + 6.6000(logCF)
q10 +0.3266 + 1.0340(logDA) + 0.0540(log(GF-30))

Table 5. Regional regression equations for the Central+East region of Tennessee.

[See tables 1 and 2 for explanation of terms]

Streamﬂ?m{ Regional regression equation
characteristic
7Q10 —2.5017 + 1.0360(logDA) + 1.0660(log(GF-30)) — 2.6700(logCF) + 0.2740(logSP) + 0.2760(logSF)
30Q5 ~1.9755 + 1.0310(logDA) + 0.8700(log(GF-30)) — 2.3200(logCF) + 0.2990(logSP) + 0.1950(logSF)
MA —0.7733 + 1.0142(logDA) + 2.5400(logCF) + 0.1650(logSP)
MS +0.1420 + 1.0448(logDA) + 0.2120(log(GF-30)) — 2.1400(logCF) + 0.2320(logSP)
q99.5 ~2.6200 + 1.0360(logDA) + 1.0490(log(GF-30)) —2.2600(logCF) + 0.2780(logSP) + 0.2660(logSF)
q99 —2.3088 + 1.0360(logDA) + 0.9800(log(GF-30)) — 2.4200(logCF) + 0.2560(logSP) + 0.2240(logSF)
q98 —2.1383 + 1.0350(logDA) + 0.9180(log(GF-30)) —2.3600(logCF) + 0.2660(logSP) + 0.2130(logSF)
q95 —1.8705 + 1.0400(logDA) + 0.8290(log(GF-30)) — 2.2300(logCF) + 0.3030(logSP) + 0.1660(logSF)
q90 ~1.6084 + 1.0450(logDA) + 0.7270(log(GF-30)) — 2.0500(logCF) + 0.3390(logSP) + 0.1300(logSF)
q80 —0.9644 + 1.0510(logDA) + 0.5810(log(GF-30)) —2.1200(logCF) + 0.3360(logSP)
q70 ~0.6203 + 1.0530(logDA) + 0.4420(log(GF-30)) — 2.0400(logCF) + 0.3310(logSP)
q60 —0.3668 + 1.0510(logDA) + 0.3190(log(GF-30)) — 1.7600(logCF) + 0.3140(logSP)
q50 ~0.2626 + 1.0477(logDA) + 0.2110(log(GF-30)) — 1.0800(logCF) + 0.2820(logSP)
q40 ~0.3341 + 1.0394(logDA4) + 0.1230(log(GF-30)) + 0.2720(logSP)
q30 —0.3031 + 1.0274(logDA) + 0.0671(log(GF-30)) + 0.8600(logCF) + 0.2430(logSP) — 0.0390(logSF)
q20 —0.1389 + 1.0145(logDA) + 1.2900(logCF) + 0.2060(logSP) — 0.0480(logSF)
ql0 ~0.0624 + 1.0131(logDA) — 0.0364(log(GF-30)) + 1.9600(logCF) + 0.1410(logSP) — 0.0610(logSF)




Comparison of Estimation by
Different Methods

The relative accuracy of the ROI method and the regional
regression (RRE) equations was evaluated using the deleted-
residual standard error (S.)- S, for a regression method is
the square root of the average prediction error sum of squares,
(PRESS=N)"2, where N is the number of residuals summed to
produce the PRESS statistic. S _ is used to compare the predic-
tive ability of regression methods with differing degrees of
freedom. The deleted-residual standard error for a regression
method in percent (%S(i)) is computed as follows:

%S(,) — 100((65A3026(PRESS+N) _ 1)%) (10)

The PRESS statistic was previously described in the
“Region-of-Influence Method” section of this report. Compari-
son of the %S(i) values indicates that, overall, the ROI method
is similar in accuracy to the RRE equations in the West region
and substantially more accurate in the Central+East region
(table 6). The number of sites is much less in the West region
than in the Central+East region. Moreover, the degree of
regional variation is less in the West region, so the advantages
of a sliding “region” with N equal to 45 are reduced. The total
variation encompassed by 840 sites in the larger Central+East

Table 6.
to the West region and Central+East region of Tennessee.
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region of the State is more than the variation encompassed by
140 sites in the West region of the State, so region-of-influence
groupings may be more important and significant in the
Central+East region.

Application of Estimation Methods

Suggested procedures for obtaining low-flow frequencies
and flow durations at sites of interest on unregulated streams
and rivers in Tennessee are as follows.

» Determine the latitude (LAT) and longitude (LNG), in
degrees, minutes, and seconds, of the site of interest.

» Be aware of the suggested and required ranges for
basin characteristics input to the low-flow and flow-
duration computer program (table 7).

* Go to the World Wide Web at http://water.usgs.gov/
osw/streamstats/index.html and determine basin char-
acteristics DA, GE, CF, SP, and SF at the site of interest
using StreamStats, or manually if justified.

 Use either StreamStats or the stand-alone version of
the low-flow frequency and flow-duration computer
program (TDECv301) to compute streamflow statis-
tics. Detailed instructions for the use of TDECv301 are
given in Appendix B.

Deleted-residual standard errors for the region-of-influence method and regional regression equations applied

[Number of sites in the region-of-influence for both regions is 45; number of sites in West region is 124; number of sites in Central+East region
is 891; Stat, streamflow characteristics, defined in table 1; %S( » deleted-residual standard error in percent; ROI, region-of-influence method,
RRE, regional-regression equations; ROl CHANGE, the percent error change when comparing the ROI method to the RRE equations]

West Tennessee region

Central+East Tennessee region

Stat ROI RRE ROI change Stat ROI RRE ROI change
%S, %S, (percent) %S, %S, (percent)
7Q10 124.8 123.0 -1.53 7Q10 84.6 89.0 +4.90
30Q5 94.4 93.5 -.87 30Q5 67.7 70.2 +3.55
MA 12.6 13.1 +3.85 MA 223 25.6 +12.84
MS 38.5 383 -.50 MS 37.1 43.1 +13.90
q99.5 122.6 121.5 -93 q99.5 83.4 86.4 +3.52
q99 105.7 104.7 -90 q99 74.9 78.0 +3.97
q98 97.5 96.4 -1.15 q98 69.4 72.2 +3.79
q95 91.4 90.5 -1.00 q95 63.9 66.3 +3.62
q90 86.5 85.8 —-.86 q90 57.6 60.2 +4.82
q80 80.8 79.6 -1.43 q80 50.1 54.0 +7.25
q70 75.9 75.0 -1.19 q70 459 50.7 +9.54
q60 70.0 69.2 -1.25 q60 43.5 48.7 +10.58
q50 58.2 57.0 217 q50 37.8 42.9 +11.82
q40 47.9 46.9 -2.12 q40 32.1 36.1 +11.14
q30 36.9 36.6 -90 q30 25.6 28.3 +9.52
q20 27.2 27.4 +.61 q20 223 233 +4.30
qlo 17.8 17.7 -70 ql0 19.8 20.8 +4.56
Average =77 Average +7.24
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Table 7. Suggested and required regional ranges for basin
characteristic inputs to the low-flow frequency and flow-duration
computer program for Tennessee.

[See table 2 for description of basin characteristics]

West-region Central+East-region
Basin ranges ranges
characteristic
Lower Upper Lower Upper
Suggested ranges
DA 2.00 2,405 1.30 14,441
Required ranges
GF 32 350 32 175
CF 2.307 2.455 2.056 2.460
SP .97 2.44 A5 9.72
SF 2 98 2 100
Basin characteristic units

DA square miles, mi?
GF days per log cycle of declining baseflow
CF dimensionless
SP inches per hour, in/hr
SF percent

The low-flow frequency and flow-duration computer
program can be applied to ungaged sites or continuous-record
gages. Equivalent years of record for the regression estimate
is weighted by the number of years of record at the gage to

improve the accuracy of streamflow characteristics at the gage.

Equivalent years of record is the number of years of gage
record at a site needed to achieve an estimate of equal accu-
racy to the regression estimate. However, the equivalent years
of record for regression estimates at a gage is usually small in
comparison to the years of observed streamflow record at the
gage, making the adjustment small in most cases.

Several points to consider when estimating flow dura-
tions, mean annual and mean summer flows, and low-flow
frequencies of rivers and streams in Tennessee are as follows.

» Determine that the stream or river is not regulated by
large dams and reservoirs. If regulated by large dams
and reservoirs, streamflow-characteristic estimation
methods presented in this report should not be used to
make estimates of current conditions.

» Search for streamgage information at the site of inter-
est. If present, this information should be weighted
with the regression estimates.

* Search for streamgage information for nearby gages
on the same stream. If present, this information should
be combined with the regression estimate using the
methods presented in this section.

Streamflow characteristic estimates suitable for design
purposes at gaged sites can best be determined by a combined
use of gaging-station data and regression estimates. The sug-
gested procedure is to compute the desired streamflow char-
acteristic by weighting the regression estimate with the gage
estimate. The weighted value is based on the years of record
at a continuous-record gage or LFPR site and the equivalent
years of record for the regression estimate for the gaged site.
The years of record at a gaged site and the equivalent years of
record for the regression estimate at the gaged sites in Ten-
nessee (Appendix A) are combined to compute the weighted
streamflow value at the gaged site (eq. 11).

O(w) = (Q(@)YR+ O(NEY) + (YR+EY),  (11)
where

Ow) is the weighted discharge at the gaging
station or LFPR site for a given
streamflow characteristic;

0(9) is the streamflow characteristic determined
from the streamflow record at the gaging
station or LFPR site;

YR is the number of years of record at the
gaging station or the number of years that
discharge measurements were made at an
LFPR site (appendix table A2);

o(r is the streamflow characteristic determined
using the region-of-influence method at the
gaging station or LFPR site; and

EY  is the equivalent years of record for the
regression estimate (see Appendix A if
at a gaging station or LFPR site), or the
computer-program (TDECv301) output
(see examples provided in Appendix C).

Streamflow-characteristic estimates at an ungaged site
that is on the same stream as a gaging station or LFPR site
can be determined by using a combination of the regression
estimate for the ungaged site and the station estimate for the
nearby gaging station or LFPR site. In order to make the
appropriate adjustment, first compute the ratio

R=0w)+ O(r) (12)
for the gaged site or LFPR site by using O (w) and Q (r) as
defined for equation 11. Next, a correction factor, R', is com-
puted as follows:

R'=R—(ADA(R-1) = 0.5DA), (13)
where

ADA is the absolute value of the difference

between the total drainage areas of the
gaging station or LFPR site and the
ungaged site, and

is the total drainage area of the gaging station
or LFPR site.

DA
g



IfADA +DA, is less than 0.5, then the corrected discharge
for the ungaged site, Q(corr), can be computed by multiply-
ing the correction factor, R', by the regression estimate for the
ungaged site (Q(r)) determined by the region-of-influence
method. If ADA=DA, is greater than 0.5, or no streamflow
data are available, then use the regression estimates from the
computer program without correction.

At times, streamflow-characteristic estimates may be
needed for an ungaged site that is between two gaging sta-
tions, two LFPR sites, or a gaging station and LFPR site on the
same stream. In these cases, select the gaging station or LFPR
site for which ADA+DAg is less than 0.5, compute R', and
apply as described in the previous paragraph. If ADA=DA, is
less than 0.5 for the gaging station and the LFPR site, compute
R' for each. If both correction factors are greater than 1.0, use
the larger R'; if both correction factors are less than 1.0, use
the smaller R'". If one correction factor is greater than 1.0 and
the other smaller than 1.0, an average of the two correction
factors should be used.

Summary and Conclusions

Streamflow characteristics of unregulated rivers and
streams are used by Federal, State, regional, and local agencies
for a variety of purposes. Streamflow information is required
for the design and day-to-day operations of river-basin
management districts, water-supply facilities, wastewater-
treatment plants, and environmental planning and regulatory
activities. Water-resources managers, engineers, and scientists
often are called upon to estimate flow-duration, mean annual
flow, mean summer flow, and low-flow frequency characteris-
tics of unregulated rivers and streams. Commonly, the stream-
flow characteristics are needed at sites where streamflow has
not been measured. For these sites, streamflow characteristics
must be estimated using regional-regression methods or dis-
charge measurements collected during a selected period.

A low flow and flow duration (LFFD) computer pro-
gram that uses the region-of-influence (ROI) method and
regional-regression (RRE) equations to estimate low-flow
frequency characteristics, mean annual flow, mean summer
flow, and flow-duration characteristics of unregulated riv-
ers and streams in Tennessee has been developed by the U.S.
Geological Survey, in cooperation with the Tennessee Depart-
ment of Environment and Conservation. The LFFD computer
program provides estimates of the 7-consecutive-day, 10-year
recurrence-interval and 30-consecutive-day, S-year recurrence-
interval low-flow frequencies, mean-annual and mean-summer
flows, and the 99.5-, 99-, 98-, 95-, 90-, 80-, 70-, 60-, 50-, 40-,
30-, 20-, and 10-percent flow durations for a site of interest.
The LFFD computer program includes zero-flow probability
screening and adjustment procedures for these streamflow
characteristics. Methods for weighting regression estimates
with gaging-station and low-flow partial-record site estimates
are provided. The computer program was developed using
hydrologic and basin characteristics from 1,224 sites in and
near a two-region study area.
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Zero-flow observations are included in the LFFD com-
puter program for Tennessee using logistic equations that
compute the probability of a zero-flow occurrence for a given
streamflow characteristic at a site of interest. The logistic
equations were computed using data from 102 continuous-
record streamgages with at least 10 years of record, a drainage
area less than 320 square miles (mi?), and a geology factor less
than or equal to 65. The zero-flow adjustment procedure is
applied in the West region of Tennessee if drainage area is less
than 50 mi?and geology factor is less than 40 or if drainage
area is less than 2.5 mi’and geology factor is less than 60. The
low-flow adjustment procedure is applied in the Central+East
region of Tennessee if drainage area is less than 100 and geol-
ogy factor is less than 40 or if drainage area is less than 2.5
and geology factor is less than 60. If the zero-flow probability
and conditions for a given streamflow site and characteristic
are not met, then the region-of-influence method and appli-
cable regional regression equation are used to estimate the
nonzero-streamflow characteristic.

The ROI method calculates unique multivariable regres-
sion equations for a site of interest using the flow and basin
characteristics of 45 similar streamflow-data sites selected
from the same region. These 45 sites are selected using a
metric that measures similarity between the site of interest and
the streamflow-data sites based on total drainage area, geology
factor, and climate factor. The ROI method estimates stream-
flow characteristics using total drainage area, geology factor,
and a soil factor as explanatory variables.

The RRE equations were computed using multivariable
regression analysis. The two regions used for this study are
separated by the Tennessee River as it flows south to north
from Hardin County to Stewart County. The West region
west of the Tennessee River uses data from 124 of the 1,224
streamflow sites, and the Central+East region uses data from
893 of the 1,224 streamflow sites. The study area also includes
parts of the adjacent States of Georgia, North Carolina,
Virginia, Alabama, Kentucky, and Mississippi. Total drainage
area, a geology factor, a climate factor, and two soil factors
are basin characteristics used as explanatory variables in the
RRE equations. Average deleted-residual prediction errors
for the West-region RRE equations were 18 and 123 per-
cent for the 10-percent flow duration and 7-consecutive-day,
10-year recurrence-interval low flow, respectively. Average
deleted-residual prediction errors for RRE equations were 21
and 89 percent for the same respective flow quantiles in the
Central+East region.

Average deleted-residual prediction errors for the
West-region ROI equations were 18 and 125 percent for
the 10-percent duration and 7-consecutive-day, 10-year
recurrence-interval low flow, respectively. Average deleted-
residual prediction errors for ROI equations were 20 and
85 percent for the same respective flow quantiles in the
Central+East region. In general, when compared to the RRE
equations, the ROI method performs similarly in the West
region and reduces prediction errors by an average of about
7 percent in the Central+East region of Tennessee.
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Appendix A. Basin and Streamflow Characteristics for Sites in This Report

Basin and streamflow characteristics for sites given in this report are presented in this appendix. This appendix contains
three tables containing selected groupings of sites. The first table (table A1) presents basin and streamflow characteristics for
196 continuous-record gaging stations in Tennessee. The second table (table A2) presents basin and streamflow characteristics
for 870 low-flow partial-record and short-term gaging stations in Tennessee. The third table in this appendix (table A3) presents
basin and streamflow characteristics for 158 continuous-record gaging stations in adjacent states.

Abbreviations used in tables A1-A3

DA

GIS
GIS.CF
GIS.DA
GIS.GF
GIS.SF

GIS.SP
LAT
LNG

MA
MNO

MS
STANAM
STANO
YR

7Q10
30Q5

Drainage area in square miles, includes noncontributing areas in a watershed

Geographic information system

GIS-computed climate factor having a 2-year recurrence interval, dimensionless
GIS-computed drainage area in square miles, includes noncontributing areas

GIS-computed geology factor in days per log-cycle of declining baseflow, a watershed-weighted value
GIS-computed soil factor, percentage of area underlain by a soil permeability greater than or
equal to 2 inches per hour

GIS-computed soil permeability in inches per hour, a watershed-weighted value

Latitude

Longitude

Mean annual streamflow, October through September

Map number of gaged site on Plate 1

Mean summer streamflow, June through August

Station name of a gaged site

Station number of a gaged site

Years of streamflow record

Lowest 7-day average flow with a 10-percent probability of occurring in any given year
Lowest 30-day average flow with a 20-percent probability of occurring in any given year
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Basin and Streamflow Characteristics for Sites in This Report

Appendix A.
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Basin and Streamflow Characteristics for Sites in This Report

Appendix A.
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Basin and Streamflow Characteristics for Sites in This Report

Appendix A.
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Basin and Streamflow Characteristics for Sites in This Report

Appendix A.
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Basin and Streamflow Characteristics for Sites in This Report

Appendix A.
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Basin and Streamflow Characteristics for Sites in This Report

Appendix A.
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Basin and Streamflow Characteristics for Sites in This Report
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Basin and Streamflow Characteristics for Sites in This Report

Appendix A.
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Basin and Streamflow Characteristics for Sites in This Report

Appendix A.
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Basin and Streamflow Characteristics for Sites in This Report

Appendix A.

1€ 809 £0°¢ o'l o'l 80°1 760 LL0 #9°0 980 €0 670 650 8¢°1 9¢°1 cco £6°0
L9t LSl 0l €L €8y 6C¢ 9¢'C Ll 8Tl €0'1 §8°0 €L0 $9°0 (44 6Tl 86°0 L9°0
1’6 'Ll S'Hl 09°L TS €9°¢ IS¢ S8l Pe'l LO'1 98°0 SLO L9°0 1es 9¢l 660 0,0
- - ! Ty 8 0vee 08 1e8 €68 (0) HLLOTIVHD VAN HONVIE NMOL  .SL8ToL8  uFh01.9€  0T9FEPED  ILS
9¢'¢ 99°€ £9°¢c 86°1 161 &Ll 09°1 Lrl scl ert 01 a0l 90°1 724 453 760 §6°0
981 011 9'SL ces 6'9¢ L'ST 881 8¢l €01 6C'8 $89 €6'S 6C'S v'LE 06 8L'L 81'S
€61 48! 8'SL 6'1¢ 8¢ L'€T S'Ll 6°Cl 340 6S°L 609 LTS 89% 09¢ 8'68 00°L 8Ly
091 §'te ¥'29 (%44 I'ee L'€T 6°L1 8¢l 901 G388 ov'L 89 06°'S £9¢ 878 9T'8 88
008IEPE0 9 14 volr 6L OvET 98 £9¢ 98 (1) dLIOTIVHD YVAN NTTID SANOL  41S9ToL8 481609  009VEVED  OLS
889 §9°¢ ce 97l vl re'l 0cl L6°0 6L°0 690 £9°0 090 690 18°1 [ £9°0 £9°0
6Ty (44 691 911 L8L LES s8¢ 6L'C 80°C L9l 8¢'1 81'1 SOl 008 8°0C 8S°1 80°1
Sov 0°LT L'LT 911 S8'L LY'S SL'e vL'T 66’1 65°1 9Tl 60°1 960 €8°L L'1T 'l 001
6'LE 6'1C evl 97’8 s 67°¢ SI'e Sl L6°0 vL0 950 00 0¥'0 879 1'0C ¥9°0 8€0
0081€v€0 6 L 0Tl I8 T 08 €l el () SNYING VAN JNTTID SANOL  4S0,61oL8  4S1.90:9€  06SYEFED 695
182 9.9 6C°¢ 9€°1 s o'l 980 1L°0 650 €0 Y40 ro £6°0 191 &re 970 1340
91 056 8C9 9Ty L8T S6'1 or'l o'l 9L’0 19°0 170 70 6¢°0 €6'C WL 650 0¥'0
SLT 6£01 ¥9'9 €'y €0°¢ 60'C 01 9I'l L8°0 0L0 850 10 9%'0 80°¢ L 99°0 8170
- - I 1Tl 18 Tree 08 90°S SO (0) NOSOIA AVAN NITID SANOL  uTS/1Tel8  49TS0.9€  S8SPEVED 89S
91 601 0L'8 17’z 80°L 629 §89 129 £0°¢ 66°¢ 6C°¢ L0°€ 44 rol 96 143 98¢
¥89¢ €651 €011 9LL 8¢S 333 1444 991 oLl 608 ¥'19 els 6'cy s cLel 6'1L 61y
129t 1143 £€01 669 0Ly 90¢ 14%4 8yl 001 8'8L 679 0SS 0'6¥ [4:14 gell S'IL 008
0LYT 941 0L6 189 9sY 0r¢ LOT 94! 001 oL 19 €S ()4 S6€ Sell 018 0°€s
00Sveve0 8 9 691 19 6££7T €9 8CL LTL (1) AVMLAd ¥VAN JHARI HLAdIVH  .70.0T0L8  4EET11.9€  08SPEVED LIS
£l r8's r8'€ 4y vIl L8°0 290 LP0 9€°0 €0 620 80 8€0 68’1 0c 620 0€0
€C9 0L€ LY'T 691 9’1 80 190 LY'0 LEO €0 LT0 €C0 170 6Ll SO 0€0 o
¥$9 86'¢ LL'T o'l wl €0°1 6L°0 €9°0 LY'0 8¢€0 [4%0) 8C0 970 Sl y0'€ 8¢°0 LT0
- - ! Ty @8 e 00l 00T 66'1 (00 ANT ALTHM IVAN TIIID HOVIL  u611ToL8  490,.L0c9€  09SPEFEOD 996
ri'6 LIS e 9€'C 9I'c 06°1 91 r9°l sr'l crl vyl 6E°1 vl L0°€ 9Ly art vl
G8¢ £€C S91 611 968 L'19 89 L'SE L'LT LT I'el 891 €6l 868 061 y1c 6°G1
Y6¢ 8¢€C IL1 Yl 698 9 S'Ly §9¢ 8'LT 1'€C v'6l YLl 8¢l 6°68 881 8'1¢C S9l
16¢ 1€¢ [43! 611 7’06 €69 9'¢s Ty 6'1¢ LT L'ce ¥'0C 881 6’18 8LI1 L'ST 1’6l
00s¥EPE0 vl 9 Il 6L  €vET 01 SIT SII (1) SONIEAS NOLSONIY IV 4D TINANINL DI .9€.L06L8 4709009  000FEYE0  S9S
panuniuoo--uoifal 9assauUa) 1Se pue |elua)
%01 %0¢ %0€ %0% %08 %09 %0L %08 %06 %56 %86 %66 %566 SN VIN G00e 010
J9v91T WO HA  dS'SI9  4S'SI9 40°S19 4919 vd'SI9 va (Buluaaios mojj-osaz ul pasn =g ‘welboid ur pasn = | ‘pasniou =0) WYNVLS  9NT v ONVLS ONIN
[pouruiaiop j0u ‘--- {Spu0odIs ¢, fsoynurw ¢, s32139p ¢, A[oA10adsa ‘p10321 Jo (AH) S1dAK Jud[eAInba pue ‘sojewnse uonenbs uoISs2I5I-[BUOISAI ‘SAILWINSI IUSNJUI-JO-UOISIT 918 SMOI YY1 PUuB ‘YHNnoJ ‘pIry) ‘udAIs J

*pI0921 2383 WOIJ SOIISLIAJORIEYD MO[JUIBALS OJe UOTJE)S [OR I0J SON[BA JO MOI PUOJDS “SOIISLIA)ORIEYO UISEq 1B UOTIE)S OB 10J SAN[BA JO MOI JSIT] "SULIR) JO uoneue[dXa I0J 7 pue [ sd[qe) pue SUONEIAIQQY PRJ0d]aS 22S]

panunuo)—aassauua] ul suonels buibeh wisl-Loys pue piosal-jenied mojj-mo| (/8 10} SIIISLIBIIRIRYD MOJJWEAIIS pUBR UISeg gy d|qel



Streamflow-Characteristic Estimation Methods for Unregulated Streams of Tennessee

LY'6 6r'S 98°€ 8’ 6CC s0¢C 8t 860 £2°0 650 9¢°0 660 LE0 r8'€ 1433 §9°0 660
Y9 I'Le 9'€C LSl 001 99 €0y LST L9l 'l €60 9L0 €9°0 €01 0°0¢€ Il ¥9°0
L'Y9 €LE a7e S9l1 601 6¢°L ers [43 LTT SL'1 6Tl SOl w60 [ 6'6C 4! L6°0
899 £t yve 651 Pl 96°'L €L'S cLe 9CC 0L'1 0T'1 1670 18°0 a4 ¥'6c 6¢'1 06°0
0LLSEVED T ¥ 1Tl 8 80€°C 0s 861 0°0¢ (1) SNIVTd SSO¥MD MOTHL MHTID NNY AANOH ¥ LTHe98  LIETE9E  EITISEVED  8LS
£6°6 0s's 98°€ §r'c 6C'C ?0°C L'l 60 £L0 650 970 660 LEO 18°€ 8¢ 99°0 660
059 Y'LE 8'¢C 861 101 1€9 90y 09°C 69'1 €Tl ¥6°0 9L°0 €9°0 vol [4u3 19! §9°0
059 9'LE 9T 991 011 6v'L 1cs 65°¢ 1€C 8L'1 1e1 90°1 €60 1! 6'6C vSl 86°0
ey 98¢ 0ve 0°S1 05°6 'S 1453 LTT 2! 601 w60 08°0 Lo 1l ¥'LT 10°1 LLO
0019¢v€0 6 9 1Tl 78 80€°C 0s 661 L6l (1) SNIVTd SSO¥D IV YIATI Y IOJ HLNOS  4TEIH:98  L0EEE9E  OTISEVED  LLS
11 L9°L 69 44 6Cr 0s'1 £l $6°0 780 £L°0 £9°0 650 L850 108 988 780 19°0
(4 0ST $'86 699 0y 8¢ 981 [t l6'L €8¢ 1484 S9°¢ So'¢ 'Sy 0cl 9T’s ere
9LT 9¢1 101 L9 €0y e §Sl €01 L99 LO'S IL'e SO¢ L9T 6Ty vCl 6Ev SLT
(44 €51 01 009 09¢ ¢lc 611 9TL LEY 8¢ ¥9°C 9C'C wcT ey 601 I6'c SI'C
0019¢ve0 € € vel IL 90€C vS 9LL ¥'8L (1) VANITIO AVAN YHATI AT .9%.0e98  L9E€8E.9E  POSEVED  9LS
rr9 009 90°¢ 91 &1 1.7 49 44 60 Lo #$0 Lr0 490 8E€T 8C'€ 890 670
9'9¢ €1c 8¢l 176 009 68°¢ w7 LLT €'l ¥6°0 L0 w90 €50 4% VLI L8O v$0
6¢€ §'Cce €yl 60°6 oro 80'% €LT 981 60’1 10°1 8L°0 99°0 850 909 6'L1 68°0 090
6'1¢ P81 eyl 0r'8 8IS 8T'¢ SI'e Sl L6°0 L0 950 0s°0 0¥°0 §T9 691 ¥9°0 8¢°0
0081¢v€0 8 9 vl €8 1€€°C 09 [ [ (1) WATVS AVAN MaTID ANVOIRIINH  .20.610L8  uFESTIOE  LOOSEVED  SLS
LT6 099 ar r8'c L9°C 611 L0°1 10’1 880 LL0 £L°0 Lo 8L°0 IS¢ 6r°S 80 980
8¢ vol cel 6 979 (44 9'6C L0c Lyl ! ¥0°6 SOL 699 €9 8S1 S0l 689
333 €61 o€l ['v8 L'ES €0¢ 1'e 9l 00l €8°L 0r9 61's 9y 8°LS (49! $6'9 65y
SLT 651 43! S'L9 €y I'Le 081 €Cl €68 179 Yo'y 8¢ 4% L0S Syl £9°¢ ov'e
0081€r€0 11 9 Il €8 yeee 69 $96 ¥'96 (1) HAISHLNOS ¥N YD ASINOT AV ¥D SNOLIVE  ,0S91oL8  ,91,1T9€  8TO0SEFED  ¥LS
08 ars 8y 143 8c 6r'C vLl 601 080 £9°0 L0 070 €0 (4 98¢ 6L0 870
€76 9'Cs gee 0ce 6°¢l L9'8 LSS 9¢°¢ LTT S9'1 YTl 10°1 £8°0 ol 8Ty ov'l $80
¥'€6 &%Y re v'ce Lag! [43¢ ve9 0Ty 65°C €6'1 LE1 (Ut S6°0 96l 8Ty L9l 660
8'LL 6ty L'1e Ll 9L’6 ILs 8¥'¢ 61'C LET 00°1 €L°0 €9°0 6v'0 et ly §80 9’0
0081€re0 L S wl L (4344 0s €LT €LT (1) VLLARINGH YVAN MHYD ANOd A TVH  LITII6L8  .8S.TT9E€  TOOSEPED  €LS
0Ll LIl 06 0c'L 8L°9 98°¢ 99 SL§ 98r 0r 8E€ £CE 9T 001 6L6 4% rL'T
LTIE 9981 90¢€1 86 6¢9 1434 Y0¢ 0l¢ wl 901 v'18 $'89 €65 £€9 (14! L'v6 809
70€ 1081 0zel [4%:} CLS 8LE 0Lt 061 1€l S0l L'¥8 9YL 699 98¢ 9tel L'S6 ¥'89
06T vILL €LTT 0S8 065 9y 88¢C 60C 671 i[9} €56 L8 6°¢EL 81§ el SIT S'SL
00s¥EveEd v 4 891 ¥9 LEET L9 668 143 () 9LIS WVA SANVTIST 999HL IV ¥ HIAdIVH  .9T1ToL8  .FT.STe9€  00LPEFEOD  TLS
panunuoo--uoifal 8assauua] }Se pue |eaua’)
%01 %0¢ %0€ %0% %08 %09 %0L %08 %06 %56 %86 %66 %566 SN VIN G00E 0L0L
39v911 WD HA  dS'SI9  4S'SI9 40819 49819 VOSI9  va (Buiusaias molj-0187 U pasn = z ‘weiboid uj pasn = | pasnou =0) WYNVLS N1 1V ONVIS  ONW
[pauruiop jou ‘--- {Spu0das ¢, ‘saynuIu ¢, {s39139p ¢, A[2A1102dsa1 ‘p10921 JO (A ) S1LAA Jud[eAIND pue ‘sojewns? uorenba uoIssaI3aI-[BUOISAT ‘SAILWIS IUINJUI-JO-UOISII dI8 SMOI YY1 Pue ‘Yunoj ‘pary) ‘udAis J

*pI0921 2383 WOIJ SONSLIAJORIEYD MOJJUWEI)S OTE UOTIE)S OB I0J SON[BA JO MOI PUOJDS “SONISLIA)ORIEYO UISEq 218 UONE)S OB I0J SIN[BA JO MOI JSII] "SULIR) JO uoneue[dXa I0J 7 pue [ Sd]qe) pue SUONERIAIQQY PA02[aS 92S]

panunuo)—-aassauua] ui suonels buibed wisl-Loys pue piosal-jeiued Mo-mo| 0/8 10} SIIISLIBIIRIBYD MOJJWEAIS PUB UISeq

"¢V 3|qeL



89

Basin and Streamflow Characteristics for Sites in This Report

Appendix A.

LLI €l 6r°€ 91 L8] &1 19°1 vl vl 760 LL0 L0 6,0 §9°¢C £I'c 120 L850
€66 89S €6°¢ 8CC &'l 68°0 LS0 LEO vZo 810 [AN0) o 600 ov'l 8SY 910 60°0
'L 99 9I'y 6L'C S0C 81’1 60°1 6L°0 ¥$0 €0 ve0 670 STo 8¢€'C wry 0¥°0 LTO
- =" 1 0’1 9L 60¢°C 0s ore 60°¢ (00 MAIAIMVT AVAN gL YHTAD WVA YIAVHL  w0.LFo98  u6S,1€.9€  LTLSEPEO  S8S
£C°6 6E¢ ar s9°¢C rLT al #6°0 00 L850 Lr0 80 €0 €0 97 659 90 070
691 L'66 §'s9 L'vy T6C 881 vl 908 1es 88'¢ ¥6'C 0r'c €0'C g6t 9°6L e 80°C
691 096 €19 €0y 9t 611 L86 w9 S6'¢ (X4 90T ¥9'1 vl £6¢ 9°SL LY'C (4!
91 996 6'6S 6¢ 08¢ S6l I'vl €le S99 8y 96°C §Te 861 se TTL Iv'e §Te
0LLSEYED  OI € S9'1 I8 0ree €5 L'ev ey (1) JF3I0 WVA YIAVAL 9V I AT I0J INHITNS 49705098 4€S.0€.9€  00LSEPED 8
ir'e 9I's SLE 87’ 1 %4 81°C Y r0°l LL0 190 970 070 LE0 (Uad 8¢ 080 #r0
(44! 9CL 0°8% 8°C¢ S'lc 0¥l yE'6 91’9 Iy €0°¢ 1€C 681 19'1 L'1T 8'LS 9L'T SOl
911 L9 8T €8T €6l 0¢l 00°6 19 [4:5% 68°C [4%4 ILT [4! e L'1S Is¢ 91
LTI 989 9 8'LT 661 6°¢l 001 6v'9 ¥6'¢ L6'C ore 091 ¥l 0°sc els e LST
0LLSEVED €l 4 8l I8 01€e 99 [4%* 6'v¢ () gArINTTID YVAN 498 AOL INHATNS  4E€LPo98  4S0.6T-9€  LEISERED €8S
906 cr9 S0r 8C'€ 66°€ 1z 01 #6°0 180 120 £9°0 890 120 433 Ly 870 S0
S6¢ VL1 611 'e8 LS 'e6¢ 8'LT L'61 0¥l 01T L8'8 LS'L 099 98¢ 14} ol €89
Cle 181 (44! Ges 98 re 0ve L91 Sl $6'8 $6°9 w's vTs 809 44! 008 1es
143 LLT OL1 1'69 (14 L'ee LvT 181 el 801 68°L 9¢9 LY'S 414 8¢l 06 6v'S
0009¢v€0 6 L 61l €L 61€C YL 0°06 086 (D TTASYITIAVS YVAN IO N TH  4THS0oL8  46S9€.9€  00FSEFED  TSS
9cI 0c6 8¢, rZ9 179 1249 09°¢ 88 s8¢ £0°€ e ri'c 61 4% r9°L e 60°C
€00¢ 8LIIT 818 4339 0¥ VLT €61 Sel ¥'€6 8 1L L9S (414 L'y Iy s6 619 ey
¥90C [414! [4%:} 09¢ G8¢ 1s¢ 8LI §cl 98 89 6'vS 6Ly 8Ty 801 £68 619 vy
9061 €911 06L iy L6T 11c Il 901 0'9L 0729 8¢ 9'6v 1'9% pee LT8 085 €Ly
0019¢ve0 €l 9 81°1 1L 61¢€C 0L €65 v6S () SINVAV IV YIATY AI¥  4€E€00L8  uLESEIE  OTESEVED 18¢
8l LL [ sI9 0c9 LS £6°¢ ars 00 Sre 1§ LCT 961 06 8L 08¢ 1rc
1681 0601 SSL LES €LE 1354 8LI vl 23] ¥'S9 9'1s 8'ey 8'LE 08¢ 8L8 1'6S 0'6¢
S061 LETI oL 1S 8¢ 9tc 091 8! YL 1'09 0'8¥ 81y Y'LE CLE €8 Sys 8'LE
SSL1 1,01 8CL 08 6¢¢ 9cc 94! 66 L9 LTS 9y Sov I'LE 68¢ 9L 0°0S 8'8¢
0019¢v€0 81 € 811 IL 1484 69 (USS LYS (1) SEANIVId NIIIVE AVAN JHARI AHd  .8%,85098  .9T.8E9E  00€SEFE0  08S
£01 1972 1v9 6LY £y Lyl 61°1 60 180 690 090 980 #$0 10§ 8 780 09°0
6CC €€l 698 1’6 8'8¢ 61T ¥91 L0l 80°L oS (44 1ee 8LC 8'6¢ LOT SLY S8'¢
474 9¢l 0°L8 49 [443 Sol 6°Cl €5°8 949 Iy 00°€ ¥'C 60T TLE 601 €6 e
1€C 9¢l Y8 Sys SLE I'se VLl 801 LT9 ov'v 90°¢ §Te 96'1 '8y [{ut e YTe
0LLSEVED 01 8 171 08 LOET ¥s €69 69 (1) VANITIO IVAN JIATI AFd IOd HLNOS  4€S.57.98  WFESE9E  OTISERED  6LS
panunuoo--uoifal 8assauua] }Se pue |eaua’)
%01 %0¢ %0€ %0v %08 %09 %0L %08 %06 %56 %86 %66 %566 SN VIN G00¢E 0L0L
39v911 WD HA  dS'SI9  4S'SI9 40819 4919 VOSI9  va (Buuais mojj-0187 Ui pasn =z ‘weiboid uj pasn = | pasnou =0) WYNVLS N1 V1 ONVIS  ONW
[paururiaiop jou ‘--- Spu0odas ¢, fsonurw ¢, $32139p ¢, (A[ANIadsAI ‘P10921 JO (A ) STedA Judreanba pue ‘sejewin}so uonenbs UOISSAIZAI-[RUOITI ‘SIJBWIIISD SIUINPUI-JO-UOISAI I8 SMOI Y}JJ PUL ‘YMNOJ ‘PIIY} ‘UIAIS J]

"PI0921 23.3 WOIJ SONSLIA)ORIEYD MOJJUWEI)S I8 UONE)S OB I0J SIN[BA JO MOI PUOJAS “SONISLIAORIEYD UISRq 218 UONE)S OB I0J SIN[BA JO MOI JSII] “SULIR) JO Uoneue[dXd I0J 7 pue [ S9]qe) pue SUONRIAIQQY PA02[S 92S]

panuniuo)—-aassauua] ui suonels buibed wial-Loys pue piosal-jeried Mo-mo| 0/8 10} SOIISLIBIIRIBYD MOJJWIRAILS PUB UIseq

¢V 9lqeL



Streamflow-Characteristic Estimation Methods for Unregulated Streams of Tennessee

90

LLI vl €8 999 r9 I£¢ L9°¢ 8I'¢ vy 8L°€ 8C'€ sre §9°¢C 8E'§ LEG 283 LT
6vre 620C Syl 0r1ot1 00L YLy £€¢ (444 091 [14! 6°S6 v'18 oL LOL LY91 (U8 LTl
Svve 1L0T iyl 996 189 i (43 6CC 651 Lcl €01 L06 L'18 90L YOST 911 9'C8
LItE veel €1cl 1oL 61¢ 18¢ 1444 P91 I 198 €69 L'€9 0709 129 ceel 8'¢8 919
00sseve0 S € wl €L 8CET 69 2001 9001 () TTASMAVIO 87 ® €1 AMH HIVIS IV AHY  460.0ToL8  46€T€.9€  OFI9EHED  T6S
LLS 617 e 19°1 091 Ll 861 el 9gr'l 90°1 001 670 80°1 9r'c 0re 07 660
6'L9 L'6¢ 99T 8l ¥l 81’8 909 LEY e LY'T 10°C Ll ov'l 877l |43 1€¢ vl
€9L 8y 98¢ S8l Sl 0L'8 4% wy 81°¢ €5°C 10T eL’1 (4! 8°CI 8¢ [4%4 091
€59 (444 061 STL 9¢°¢ 0v e 9¢°C 81T L6'1 8L'1 [ 861 ers 0°€C €81 0s'1
00L9€vE€0 8 9 0r'1 9 §TeT 8L 0'1¢ §0T (1) OONVS IVAN JTTID IAONASSVA  40S/1ToL8  4L0TEIE  OETIEVED  16S
€57 9 se 0s'1 191 61 erl 760 £L°0 090 50 870 290 91c SL'l Lr0 ro
Is°L 0€y SL'T 8L'1 81°1 8L°0 ¥$0 8¢€0 970 020 910 €ro 1o €Tl e 61°0 cro
098 8¢S e 81'C 851 18! §8°0 §9°0 8¥°0 6£°0 (430 8C°0 §T0 69°1 e 9¢0 90
- - ! 660 gy TCET 0L LET 0v'c (0) SINVAV YVAN HONVYL DNIUAS SYHIINVHD  46€.£00L8  4SETEIE  066SEVE0 06
98, 8¢ LT el 91 91 0r'l re'l 660 080 99°0 19°0 1L°0 44 el L8°0 870
(44 0€¢ 1! 060 950 Se0 o v1'0 600 000 000 000 000 850 98’1 L00 000
9EY 124 €L'T 8C'1 00°1 Lo ¥$'0 0¥°0 8C°0 000 000 000 000 L1 60°C o 000
- - I 1Tl 8 €1ee 0s LTl (41 (00 NMOLIAIOO0D LV MHTID SYATTIN  4£7.85098  uLS.STOE  0S6SEVED 685
8LF 8¢ 881 i vl 9l 901 $60 640 690 99°0 90 120 181 £l 90 90
SO1 S'e9 9ty 8°0¢ ¥'1c 6vl 801 8L°L LS IS4 0L¢ LT'E 18°¢ L1T 6°0S LTV w6'C
Il [4%) Sy €8¢ 66l 8¢l €66 LT'L 80°S €0y we 9L'T T §'le 8'6¥ e 65T
SO1 9°LS 8'6¢ L'Te 4! ve'6 Se9 wy 86'C LTT PS1 8I'1 860 9l 6'vy v6'l 660
0009¢v€0  SI I 8S°1 18 1ee 6L L'1€ 0ce (1) QTAIIONIYAS VAN NIHYD AUVD  4$7.55098  uFS.8T9E  006SEVED  88S
r'rr rl6 L8 9 9¢°¢ 81 al L60 rLO 19°0 4% 050 4% 80'8 0r'8 790 60
68¢ 691 L1 8°SL L6y 6'1¢€ 0'1¢ 9¢l 06'8 059 €6’ €0y 8¢°¢ §os Sel 98¢ LY'E
86C 691 LOT 999 Vv €¢ee ISl 686 £€9 6Ly 16°¢ €8¢ LY'T 8'Sy vel 60y 1494
T8¢ 991 €01 v'L9 8y Lee e L'S1 956 0T’L 60°S L8'€E we 909 vCl 81°¢S 8C¢
0LLSEVED 11 ¥ vyl LL 0r¢e €5 918 918 () ATAIDONIAAS VAN ¥ AHI IO MNHATNS  u61:7S098  L00,1€.9€  0I8SEFED LSS
ce 8¢ rr€ §sce £0c 6l 9l 10’7 6L°0 §9°0 50 rr0 7o LEE €Y £L°0 70
L9y L9t 691 I'Il 90°L (Va4 €8°C 181 9I'l S80 ¥9°0 0 €70 6TL S'le LLO v¥'0
€8y 08¢ S8l €Cl 0r's 8¢S lo'¢ 9LT P81 el (Ut 1670 18°0 LL'S 1'ce 9Tl ¥8°0
'Ly 6'LC €Ll €1l 0rs8 §9°S L0V ¥9°C 09°1 171 98°0 §9°0 LSO ol 6°0C 860 ¥9°0
O0LLSEVED 6 € 9’1 €L 60€°C 0s €l 44! (1) QTATIONTIAS VAN MFTID WVA JIAVAL  4€€.0S0:98  JTEIEIE  OSLSEVED  98S
panunuod--uoifal 8assauua] 1Se pue |eua)
%01 %0¢ %0€ %0v %08 %09 %0L %08 %06 %56 %86 %66 %566 SN VIN G00e 0L0L
39v911 WD HA  dS'SI9  4S'SI9 40819 49819 VOSI9  va (Buusaias mojj-0187 Ui pasn = z ‘weiboid uj pasn = | pasnou =0) WYNVLS ~ ONT 1V ONVIS  ONW
[pouruiop j0u ‘--- {Spu0das ¢, fsaynuru ¢, s39139p ¢, A[9A1302dsa1 ‘p10921 JO (A ) S1AA Jud[eAIND pue ‘sojews? uorenba uoISsaIZaI-[BUOISAT ‘SAILWISS IUINJUI-JO-UOISIT 918 SMOI YY1 Pue ‘Yunoj ‘pIry) ‘udAis J

*pI0921 2383 WOIJ SONSLIAJORIEYD MO[JUWEAI)S OI8 UOTIE)S OB I0J SON[BA JO MOI PUOJAS “SONISLIA)ORIEYO UISEq 218 UONE)S OB 10J SAN[BA JO MOI JSII] "SWLIR) JO uoneue[dXa I0J 7 pue [ Sd]qe) pue SUONRIAIQQY PAJ02[as 32S]

panunuo)—-aassauua] ul suonels buibeh wisl-Loys pue piosal-jenied mojj-mo| (/8 10} SOIISLIBIIRIRYD MOJJWEAIIS pUe UIseg gy d|qel



91

Basin and Streamflow Characteristics for Sites in This Report

Appendix A.

I2%4 9€6 90, a9¢ 949 1494 00 8LV &r ar L6°E 66°€ rE€ c9 r89 1423 gee
900$ 9r6c 1L0T L8Y1 0v0T1 0IL ¥0S £33 Yy 881 8yl 9¢l OL1 1501 06¢£C 691 €1l
S861 £90¢ [44v4 sl YOIl 8SL 09¢ €01 €8¢ 9T¢ P81 €91 Svl 9611 0€ce 80¢ 14!
86LY 8LT PSLI 24l 0sL 90% 8¢¢ LET 091 ¥Cl 001 126 898 668 L6l 0cl €L8
00sseve0 91 I 8’1 0L 8CET L 294! 594! (D THASYYVIO IV YHATI AAd  .90.TTeL8  uOETEHE  06F9EVED 66
08¢ 6r'€ 8E€C €6l ac ?6°1 81 SLl r9°l L8 rSl 91 89°1 ¥6°C 00°¢ 1zl r9°l
v6S 943 LET P91 48! S8L §9¢ 8°0¥ 9'LT 9'1C €L 8l LTl L11 9LT L6l I'el
8L9 oy LT [4:21 (44} 1's8 '19 'Sy 8°C¢ L9T S'le L'81 L91 ¥Cl €0¢ yve 9Ll
129 69¢ 8¢€C 9s1 7’68 £6S 6°LE 9'6¢ 9Ll 9¢l $86 1’8 10°L €01 09¢ 0cI 08°L
0008€v€0 91 0l 001 Sy LTET 08 8LI 6L1 (1) HONAAIAOY MAN YN ¥ QHY Md LSHM ATLLIT  4ETETL8  J1ESE9E  09P9EHE0 865
789 607 §9°¢C r0'C ac 06°1 081 0Ll el Lyl vl 08’1 11 68°C 9r'€ 1€71 sl
1394 €9¢ 081 ¥Cl 98 €65 LTy 8°0¢ 0'1¢ S9l1 el €11 9L6 9'88 e I'sl 1ot
€cs e 344 a4} 9'¢6 I'v9 85y Gee I'vc v'6l Y} €€l L1 0°¢6 1474 9Ll €Cl
185% 89¢C 81¢C 181 LI1 9'8L 80§ 9ve 0vc 981 9¢l €1l L6 0€l 681 991 801
0008€v€0 9 4 101 Ly 8CeC 08 9¢l L€l (1) TTH9dNVD 1404 IV ¥ A3d Md LSAM ATLIIT  4LS.9T0L8  uLTOEIE  OSFIEHED LGS
SI'L (U4 9LC 9Ie ri'c 00°c 88°1 SL 8¢°1 0s'1 vl €7 4y £0°¢ 6r'€ rEl 4y
X474 R4 891 9l €08 ¢SS L'6€ 98¢ Sol €Sl €7l S0l €06 v'z8 L6l 0wl 1€°6
L6y 6T Lol [43! 8'L8 109 0er v1e 9'cc 8l Syl Sl 01T 0°L8 61¢C 91 !
847 (14 691 Il L'L9 I'vi S'LT [ €Cl 9¢'6 899 LY'S L9Y 9'6L S8l 9T'8 ves
0008£v€0 6 4 00°1 9 8CeC 08 Lcl LTl () TTHEdNVD 104 VAN ¥ A9 M4 LSHM TLLIT  411.8TcL8  4LEIEIE  9THIELED 96§
L6F 9re 61°¢C 08I r81 i vl ge€r L0°1 060 80 LL0 80 r6'C 0Lc 060 980
LET 6¢l 876 659 9y vIe 9'ce €91 911 176 8Y'L wo 19°¢ 991 ell €68 08°S
19¢ [43! €01 vIL S8y 6°C¢ §'ee 891 811 €66 8TL LT9 (423 0°0s 611 w8 19°¢
yeC 9¢l G'e8 LSS §9¢ 86l S9l 911 6L'L L09 88 ov'y €&y 8y 6'€6 99°¢ iy
00sSEVE0 L ¥ (U} €9 6CEC 08 €TL 6°0L (1) TT9dNVD 1404 LV HONVYE ONIIAS SHVON  LF.0€L8  u0TLEDE  00F9EFED  S6
90°¢ 6C°€ gce 87 881 ST 091 or'l orr 16°0 £8°0 LL0 80 00°¢ 69°C £6°0 L8°0
09¢ €51 Y01 el L0S 6'1¢ 'S¢ 8l el vol 6v'8 0€°L Iv'9 8'1¢ vl 896 ¥9°9
§8¢ L91 48! 9'6L (9% §9¢ 09¢ v81 6°Cl 10l S6'L L89 909 9'9¢ 0¢l L1'6 €19
6CC €€l 6'C8 v1s 0ce 191 el [4:3] 89°¢ 6Ty 9¢¢ 90°¢ 98°C T6¢ 816 L0V 68°C
00sSeEve0 L ¥ crl 0L LTET 08 S'6L €69 (1) WHHATHLAL ‘LS VAN YIIAD ONIADS  4€0,1ToL8  uSS.SEHE  00E9EVED 165
r9°¢ 1943 ge€cC L81 10c 961 06°1 081 89°1 651 L8 91 1.l £0°¢ s6°¢C crl &9l
96¢ [433 £ve CL1 611 1'C8 8'8¢ I'ey £0¢ 6'€C gol S9l1 Syl IC1 98¢ 0ce 0°Sl
1€9 LLE (414 081 0cl1 9'8L 6°SS L'6¢ L'LT 8'1¢C YLl 'St el Lel L8T 661 Sel
029 65¢ 6vC S91 Ort1 019 1S ¥'9¢ 6'1C 961 6C1 Lyl 6°¢l 1€l 6vC L'81 6°¢l
00SSEVED 6 S 601 9L LTET LL 081 981 (1) 9ONAAIAOYd MAN VAN JIALI AT Md LSAM  F0.CTeL8  4TE9E.9E  00TIEVED €65
panunuoo--uolfal 8assauua] 1Se pue |eua’)
%01 %0¢ %0€ %0v %08 %09 %0L %08 %06 %56 %86 %66 %566 SN VIN G00e 0L0L
39v911 WD HA  dS'SI9  4S'SI9 40819 49819 VOSI9  va (Buusaias mojj-0187 Ui pasn = z ‘weiboid uj pasn = | pasnou =0) WYNVLS ~ ONT 1V ONVIS  ONW
[pouruiop j0u ‘--- {Spuodas ¢, fsoynuIu ¢, s39139p ¢, A[9A1102dsa1 ‘p10921 JO (A ) S1LAA Jud[eAINDS pue ‘sojews? uonenba uoISsaIZaI-[BUOISAT ‘SAILWIS UINJUI-JO-UOISII 918 SMOI YY1 Pue ‘Yunoj ‘pary) ‘udAis Jj

*pI0921 2383 WOIJ SONISLIAJORIEYD MO[JUIEAI)S OT8 UOTJE)S OB I0J SON[BA JO MOI PUOJAS “SONISLIA)ORIEYO UISEq 218 UOTE)S OB 10J SAN[BA JO MOI JSII] "SWLIR) JO uoneue[dXa I0J 7 pue [ Sd]qe) pue SUONRIAIQQY PAo2[as 92S]

panunuo)—-aassauua] ul suonels buibeh wisl-Loys pue piosal-jenied mojj-mo| (/8 10} SOIISLIBIIRIRYD MOJJWEAIIS pUe UIseg gy d|qel



Streamflow-Characteristic Estimation Methods for Unregulated Streams of Tennessee

92

6E°L r6°S 3 &l &l 434 rO'l 080 #9°0 cco L0 rr0 L8°0 LIC 10¢ rr0 170
001 179 0Ty 16'C 86'1 8¢l 001 €L0 S €0 Se0 0€0 LT0 S6'1 wr w0 8C0
w6 98°'S ¥8'€ €9°C 161 LE'L €0°1 80 w90 160 wo LEO €€0 66’1 o€y 8170 9¢°0
- - ! 09C 18  6CET 08 L8'T S8'C (0) IMOdODDVEOL ‘SOUdS AGTHHS gV YD AGTHHS  L0€.TSoL8  uTTOEIE  961LEFED 909
0L ar9 Ere 8ET1 0r'l oc't 760 870 090 67°0 #r0 170 980 981 197 cro 660
LO'S ere 0re vyl L6°0 89°0 60 9¢'0 LT0 10 LT°0 S1o €10 960 6v'C 1T0 10
L6V 06T LOT ov'l 901 SLO 950 wo 0€0 vo 61°0 91°0 v1o 9I'l Iv'c €C0 91'0
- - ! 09C I8  TEET 08 Il Sl (0) D0 DI VAN NAHUD MU0 SHAVH ~ uSE6VoL8  uP1FE9E  TFILEFED  S09
96°¢ £€r £9°¢ 81°C Lyl 00°1 Lo 290 Lr0 660 90 £€°0 970 #6°1 or'c rr0 170
9’9 60'% 98°C S0 'l 80°1 ¥8°0 L9°0 950 LY'0 0v'0 Se0 20) vyl STe 90 Se0
4% LL'E 0L'e vo'l 7'l 860 SLO 860 144\ 9¢'0 0€0 LT0 STo 8¢'1 96'C 9¢'0 90
- - I ¥9C 88 1€€C 0t 06'1 S6'1 (0) IIVHL IVAN HONVIE MOTTOH YHHOLNYUD  uSF.SSoL8  w6€.9€:9€  060LEVED  $09
19 LYy 8E¢ £0c 1€°7 60 890 650 970 8E0 cE0 430 Y40 91 1£C 70 170
18 1489 19°¢ 86T S8l LET LO'1 S80 0.0 650 170 S 40 wo [4:31 60'% 850 70
99°'L EL'Y se'e 8¢€C 0L'T 81°1 160 1L°0 7S°0 1440 8¢°0 r€0 1€°0 89°1 L9¢ 70 [4%0)
- - I ¥9C 88 1€€¢ 0cl1 8¢€C LET (0) dAVHL IVAN MFHID HTTUAIN  JFT9SoL8  481.9€.9€  080LEFED €09
1'9¢ 291 [4%3 434 17 86°0 80 LL0 ¥9°0 Y c0 670 090 L9°1 (Y4 60 4%
L'ty 69T ol 0¥l 1ol IS°L 98°¢ €9y 6L'¢ LI'E 69'C 8¢€'C ¥e S6'6 s'lic LOE €€'C
S'6¢ 9'€C €91 011 LLL €8¢ 9y 99'¢ 96'C €5°C LT o'l LL'T 608 €6l e 16’1
ey SYe 861 0°€l [€6 Y0'L 61's 86'¢ 80°¢ 8S°C L0C [4:3! S 901 €Ll ov'c LL'1
0008ev€0 ¢ € 8€C 98  SEET 0cl &9 611 () dIAOQ YVAN JMHTID JADIT  WS16¥oL8  u67.8T9€  0L69EFE0  TO9
14%4 g6l 062 %4 I€°7 £6°0 80 6,0 890 £9°0 £9°0 190 0,0 L1 %Y1 970 €0
611 vyl 9'¢s €6t §'8¢ clc 991 el L0l €6'8 09°L SL9 €9 (414 009 658 099
[48! 8'89 €Ly 43 6'CC 'Ll 9¢l L0l 67’8 6l°L 819 9¢°S 1489 %4 I'vS €0°L (3
011 9°L9 L8y yee 9'¢C 691 LTl 10l 0v'8 8L 899 0¥'9 18°¢ gee 9'Cs €L'9 se's
00L9€v€0 9 € €I'c 06 8T 0cl1 43 Sye (1) NI¥H AVAN METUD STTHM  46S,6€0L8  49S.61:9€  0069€FE0 109
81c 9ri £66 rr€ 881 LET s £0°1 060 780 780 080 980 0L¢c €l 860 §9°0
v81 SIl 1'¢8 809 hy 0°¢e L'ST £0¢ 191 yel €1l 866 8C'6 9ty 6'16 8¢l L96
€L1 Y01 TeL 6°0S 8'¢¢ ¥'9C 8°0C 891 Sel LTI ol ¥T'6 €9'8 6'9¢ 47 €1l 90°6
991 [0 L'EL Sos L'se 9'¢C 6l €¢I LTl €11 1ol 896 088 0ve 9'6L 901 €78
00L9€vE0 L 9 yI'c SL 0¥ETC 0cl ges TS (1) NDISOE AVAN JITID MOTTIA W9 T€L8  LOETIOE  SS99EVED 009
panunuod--uoifal 9assauUa] 1587 pue [BUdY)
%01 %0¢ %0€ %0% %08 %09 %0L %08 %06 %56 %86 %66 %566 SN VIN G00¢ 0loL
J9v9 1T WO HA  dS'SI9  4S'SI9 42°SI9  49°SI9  va'SI9 va (Buiuaaios mojj-01az ul pasn =g ‘wetBboid ul pasn = | ‘pasniou =0) NYNVLS 9N 1v1 ONVLS ONIN
[pauruwiaiop jou ‘--- Spu0ds ¢, fsoynurwl ¢, s32139p ¢, {A[oANdadsaI ‘P109a1 JO (A ) S1eaK JudreaInba pue ‘sojewin)so uonenbs UOISSAIZAI-[RUOITAI ‘SIJBWIS SIUINPUI-JO-UOISAT I8 SMOI Y)JJ PUB YMNOJ ‘PIIY} ‘UIAIS J]

"PI0921 93e3 WOIJ SONSLIAORIEYO MOJWEAS I8 UONEIS OB I0J SIN[BA JO MOI PUOIIS "SONISLINIBILYD UISEq I8 UONE)S OB I0J SIN[BA JO MOI JSII] "SULI) JO Uoneur[dXd I0J 7 pue [ S9]qe) pue SUONRIAIQQY PA)I2[os 29S]

panuiuo)—-aassauua] ui suonels buibed wisl-Loys pue piosal-jeried Moj-mo| 0/8 10} SOISLIBIIRIBYD MOJJWIEAI]S pue uIseg gy alqeL



93

Basin and Streamflow Characteristics for Sites in This Report

Appendix A.

0€'T S0'1 a €81 L9 a L[ w0 0 80 080 07 997 L 00'1 0T
6Ll L LER 019 pSP pr'e 59T pOT  LFT LUT ¥60 180 TLO  89% se'g 11 920
9Ll al 998 599 s £6°€ L6 0T €T €T 860 S80  LLO  9F'S 988 911 LLO
€8¢ p61 €11 0zL €€ LY 61 9 8T1 060 €90 IS0 PO OIS 088 p8°0 o
00TI9vE0 S ¥ I€E TP PITT 001 8TS ws (1) ASSOO LV MAHUD AENVO .81 FIoE8  ,6087oSE  09TIOPED €19
[z 901 0r'1 P [ 5sT ' PCT S50 080 080 L0 0T LT 901 €1 €07
801 8€°L 8€°S 66°€ 86°C 1€T 08'1 61 10T 6L0  TO0 €50 850 96T s SL0 150
918 8€°S €0 1 8€°C 181 LET 10T 100 80 6Y0 b0 0v0 ST 6t 650 650
61 601 0zL sz ST 8€€ $9'C p1 €l I80 650 80 0 £S5 018 SL0 0v'0
00TI9YE0 61 9 10L b PITT 001 88T p6T (1) ASSOD TAOEY NTTUD ONIAUD 410,168 L HSIPeSE  9661197€0  T19
980 £9°0 L0 £6°0 £0'1 S0'T 2l 107 s60 680 /80 180 S60  0¢T 950 ST €1
Tep 0Lz 1’61 Tyl 801 908 w9 Py I8€ €€ 6LT  LbT  STT L S0z €re 6£
6vh 6L 01z 191 1zl 606 p6'9 67S  ¥8'E EI'E 8ST  9TT 0T el I L6 e
eLl pTl 166 €8'L 80°9 58P 98 e 6Tz €T oyl LT 0T 99 006 €81 pe'l
8TTO9YE0 6 € PT1 8L €0TT 601 TSI L06 () STTASLLOYIVA IV IITAD UVATD  4Sh.S06E8  ,9E00:9€  0SOSSPE0 119
960 820 L8 107 0T so'1 001 P60 €80 S0 €0 690  #80  LFT 290 PIT So'1
69€ 042 SLI el L66 99 109 Ly €€ 00 0ST  0TT 10T b0l 9Ll 887 €1e
89€ 042 781 I'pl L01 608 019 ssp o ITE ST S0T  8LT 091 Sl $'81 we 99'1
b€9 9ep 092 0Ll 0z6 ST'L €' s9¢ €T 81 €T 80 70 STl s0z 0€'1 890
00TIovE0  ZI 8  0ST T vozT Tl 9 L (1) ORI TAQWVAN MATID ONOT  LELEOES  LES9SoSE  OS8HSYED 019
1£7 60'l 860 60’1 oIl Sl ort ' L60 L6007 00T SOT 1L £9°0 al 1€
9.7 081 €€l 001 s9L €88 TSy Sve  SvT €61 vSL pEl 61 06L 671 6L1 ST
6LT sL1 Tl w01 £6L 509 9'sp €YE vvT 961 8ST €l pd 198 pel €81 LT
0£T 91 096 019 1'6¢ 1€ Lt Tl €¥l LTl 96 9Y8 €L 09 068 0l 058
000SYE0 v v L8T T SOTT 001 808 018 () O TAAIVNTTID DI L6E106E8  ,bO,SSoSE  008YSPEO 609
6L 60'1 §6°0 660 S0'1 oIl ar scroI€T pET wrT IFL 8T IF 050 ol 80°C
601 80L LS 98¢ €62 £ Tu TEL TS6 9L 809 LTS It £0¢ 805 o1 86°F
676 69 vTy Tee 8's 661 1's1 STl vT8 S99 0€S LSt 80 ¥'87 sty 979 1€y
LL1 171 008 09 I'1e 6 €1z 091 601 O0F8 69  £5S 20 et 0p9 06 98
00TI9YE0 01 s 16T 9% SOTT 001  TTE 9E (1) ONITad LIV ATUD DIE SO TIVIL 9T 106E8  uLTHSSE  06LYSYED 809
68°0 520 98°0 orr £ 6 £ sIT S0T 10T 660  £60  0IT  6L1 290 o€ 08T
SLE 942 gL 1€l 686 €L €8s 'y ere TT T v SST o1 yLl 86 b9l
pe L 9Ll L€l 801 158 L¥'9 8Ly 9TE  ¥ST  S61 9T op1 911 €Ll 6£ €1
968 0l 9E S'61 0l LL6 199 ore ST YOl TO0  SPO LEO s'sl £t 60 S€°0
00TI9vE0 L 9 €€€ O0F  €0TT 001 Ol 01l (1) MHYO T0M LV MHTUD ITOM  bhi9SoT8  L0TSSeSE  SSLYSPEO  L09
panunuoa--uoiba 8assauus) 1B pue [BudY
%L %0C %08 %00 %08 %09 %0L %08 %06 %S6 %86 %66 %G SW VI §00g 0L0L
9v901 WD ¥A  dSSI9  4SSI9 40819 4919 VASI9  vE (Buuaaios moy-o1ez u pasn =z ‘weiBoid ut pasn = | ‘pasn1ou =0) WYNVLS ~ ONT Y1 ONVIS  ONW

[pouruiIolop Jou ‘--- {SpU0dIS ¢, SANUIW ¢, £599139p *,, (A[OAI09dSAI ‘P10 JO (A F) STeak jud[ealnba pue ‘sojewr}so uonenbo uoIssaISaI-[eUOISAI ‘SAJBUWINSI JOUINJUI-JO-UOISAI A8 SMOI Y PUB ‘YIINOJ ‘PIIY) ‘USAIS JT
"PI0921 9313 WOIJ SONSLIANORIEYD MOJFUWIEI)S ATB UONE)S OB J0J SON[BA JO MOI PUOJIS "SONISIIONOBIBYD UISEq AI8 UONE)S (OB JOJ SON[BA JO MOI JSII] "SULId) Jo uoneue[dxa I0J 7 pue | S9[qe) Pue SUONEIAAIQQY PA)I9[os 99S]

panunuo)—-aassauua) ui suonels buibeb wial-Loys pue plodal-jenied Mojy-mo| /g 104 SINSIIBLORIRYD MOJIRAIS puR UIseyg  "Zy a]qel



Streamflow-Characteristic Estimation Methods for Unregulated Streams of Tennessee

99

06°1 86°0 LL0 L8°0 76°0 [ 001 960 160 880 L8°0 80 S0 o'l 970 rO'l [N
L81 scl eo6 0CL 198 S'ey 6'¢e 09T rel sl €¢I L0l 96 0°6S L'L8 €vl €01
191 €01 oL 8'8¢ 9y 8'6¢ L'LT €le 961 8Tl €01 688 6L'L 98y 8'CL I'cl 8
S81 el 9YL €8¢ L9y 8'9¢ G'8¢ S'le 8¥l Pl £8'8 Is°L SL9 1'9% 989 S0l 069
00SS9t7€0 91 ¥ er'e ss  191C 001 €LS LS (1) NIMYE LV Y934 NVIANI HIMON  .90,ST6T8  .T0.6009€  0TIS9PE0 09
00°c 90°'1 980 001 i 81 LIl erl sl 81°1 Ll vl 90°1 el 050 9l 8§61
89¢ 6L1 Pel €01 908 §'9 L8y €LE 6'9C €le 0°L1 8l el S8 scl 661 'yl
8¢C [43! ell 798 999 L'1S L6 [4U3 8'1¢C SLT 0¥l 1'Cl L0l 9'1L 011 ¥91 1l
19¢ 981 Lyl 8L 6’19 (414 6'9¢ ¥'LT ¢81 I'vl 801 60°6 €18 019 8'C6 0°€¢l 08°L
00559¥€0  1I¢ 6 8I'e 8  €91T 001 018 018 (1) NIMYE IVAN YFTIO NVIANT HLNOS  4S$7.97.T8  48€.L0.9€  SISPIFE0 619
L1 811 ert 811 20 L0°1 107 680 180 LL70 8L°0 #L0 650 r0’l 980 1z £l
SLOT ¥44! 6¢11 ) 06L 959 (499 oSy CLE 1483 89¢ 344 0¢€c 4 [4101 86¢ 8¥C
(4414 9051 81¢C1 €201 998 L 865 414 89¢ 96¢ See £0¢ 181 606 6111 L8C ¥0¢
850C 6971 OLTT 086 vL8 L 06S ILy 6v¢ ¥8¢ 1€¢ £0¢ L81 S98 00T1 08¢ <6l
00ss9v€0 8 9 yle T €91C SSl1 6£9 6£9 (1) NIMYE VAN YTAR AMONHOIION  4L£:9ToT8  u¥TLO9E  0S9¥9FE0 819
s6°C 681 61’1 60°1 Lyl 9¢°1 91 681 9l so'1 L8°0 SL°0 1L°0 66°1 970 180 60
sy 6'8C v'6l Sel 454 4% L0y €9°C 8S°1 60'1 8L°0 w90 10 LT6 £0¢ 860 £5°0
vy e sl 68°6 16’s 99°¢ Sv'e S9'l 901 18°0 €9°0 ¥$°0 9%°0 8L9 S'Ll SLO LY0
L'LY S9v §'8¢ ol 911 856 08°L 6L'S L8'E ¥6'C §Te 061 Ll Syl €€e 0LT S9'1
00T19v€0 ¢ 4 wy v 90TT 0s €cl sel (1) IMOdMEN ¥VEAN JNITYO ONDINIS  48T,T10€8  LEL6SoSE  80SIOPED LI
760 80 060 80°1 Yl 434 Ll Y 9r'r 60°1 90°1 660 611 0Ll £9°0 el €7
9'¢e 9'ce 791 €Cl 816 969 (XY €0y €0°¢ 8¢€'C 06'1 ¥9'1 67’1 0€'6 [ LTT LS'1
§0¢ 06l 9¢l 886 IcL 9T’s 06'¢ 98°C 86'I 651 6C'1 el 00°1 v8'L I'vl ISl o'l
8'CS £9¢ 9'1c 0¥l 068 8I'L 69°S 90y LST 681 6¢'1 STl o'l 001 691 08'1 L6°0
00T19v€0 0T 9 w“y L9  60TT 6 $9°6 vL'6 (1) TMOdMEN YVAN NHIYD HSITONH  uTHTIo€8  uLti¥SoSE  0SPIFED 919
86°1 L0°'1 88°0 060 art 17 vl vl 1zl LI 1zl 6’1l €7 6r'l Y40 6C'1 9r'l
Sic ol 601 0c8 L19 'Ly 09¢ 6'9¢C P81 8¢l 01 988 68°L I'19 101 97l ST'8
CLl €01 I'eL 8¢S sov ¥'0¢€ 9'ce 691 LTl Sv'6 L 159 8L'S hy 0°SL 068 66'S
[4:11 811 9°L8 8'L9 &%Y L1y I'ee L'€T 861 1'Cl LL'8 wL 8¢9 §09 ¥'68 1l 189
0000L7€0 81 4! 79 6¢ 1ee L8 4% 199 (1) A9S0D MOTAL NTTID ADSOD  .9TEToE8  LETLTSSE  00ETIHED  SI9
0€'1 01 7'l Ll a9l vl LTl art £6°0 #8°0 £8°0 180 POl L8C art 66°0 10’1
sol yEl 886 8T'L 'S STy [4 %3 96T LL'T Se'l €0'1 880 6L°0 6¢°S €16 LT £8°0
L9l 801 6’8 8¢9 66'% L8€E 96'C 61°C [ 1Tl $6°0 80 €L0 ws 9¢'8 ell ¥L0
69T S8l vel 001 €9°L 119 18v 6¢°¢ e ¥S'1 [40! w60 80 0¢'8 611 o'l 6L°0
00C19¥€0 LI L L I vITT 66 10°¢ 96t (1) AGSOD 1V JMAH¥D YAIIANTTAD  LISH1oE8  LIL8PSE  99TI9HE0  +19
panuniuoa--uoifal 9assauUa] 1SBT pue |elua)
%01 %0¢ %0€ %0% %08 %09 %0L %08 %06 %56 %86 %66 %566 SN VIN G00¢E 0l0L
J9v9 1T WO HA  dS'SI9  4S'SI9 42°SI9  49°SI9  va'SI9 va (Buiuaaios mojj-01az ul pasn =g ‘wetBboid ul pasn = | Jpasniou =0) NYNVLS 9N 1v1 ONVLS ONIN
[pauruwiaiop jou ‘--- Spu0ods ¢, fsoynurw ¢, $32139p ¢, {A[oANdadsaI ‘P10921 JO (A ) STedA JudreaInba pue ‘sojewin)so uonenbs UOISSAIZAI-[RUOITAI ‘SIJBWIIIS SIUINPUI-JO-UOISAT I8 SMOI YIJJ PUB YMNOJ ‘PIIY) ‘UIAIS J]

"PI0921 93.3 WOIJ SONSLIAORIEYD MOJWEI)S I8 UONE)S OB I0J SIN[BA JO MOI PUOIIS "SONISLINIBILYD UISEq I8 UONE)S OB I0J SON[BA JO MOI JSII] “SULI) JO Uoneur[dXd I0J 7 pue | S2][qe) pue SUONRIAIQQY PA)I2[oS 99S]

panunuo)—-aassauua] ui suonels buibed wisl-Loys pue piosal-jenied Moj-mo| 0/8 10} SOIISIIBIIRIBYD MOJJWIBAI]S pUB uIseg gy aqeL



95

Basin and Streamflow Characteristics for Sites in This Report

Appendix A.

£8°0 £9°0 690 L8°0 00°1 0’1 001 #6°0 £8°0 ¥L0 0,0 990 S0 6C'l £6°0 9’1 9I'r
615 6°CE 8'€C 181 I'vl 801 67’8 L9 1489 0Ly 'y 69°¢ LEE 42! LvT 85y €9°¢
6'81 0°ce 9'€C (]! 6°¢l 901 818 8C9 LSV ILe 10°¢ 19°C 8C'C (47! (414 pSe [4
o€ 1'9¢ 10T LSl 0Cl 0v'6 8¢L 68°S 1494 yee 1T L0T 6L'1 el ¢8Il ov'e 0¥'c
8TT99¥€0  ¥I STl S8 9LIT 0cl1 881 061 (1) ANOLSHAIT IV JMIHYD ATMOOL  .90.8€0C8  LIEE19E  66099F€0  LT9
?LO 19°0 19°0 SL0 L8°0 $6°0 £60 £6°0 80 £L°0 690 #9°0 LL70 cr 170 rIl orr
§9c 0Ll €Cl LY'6 WL vL'S 1454 09°¢ L6'C 65°C 60T S0C 88'1 ST'8 9Tl S 0T
6'¢€C 091 el LT6 STL €L'S €Sy ¥9'€ (444 6¢°C 00T SL'1 [ 98'L LTI 60T IL1
881 Sel Sor LT'8 9¢9 w’s L6E 6l'¢ 1€7C €81 6¢'1 STl 00°1 969 SS'6 0L'1 0€'1
8TT99¥7C€0 6 ¢l 96 LylT 0l S6'6 98'6 (1) MAIAIIVE IV 1404 AN 48€.T€C8  4TS8To9€  008S9YE0 979
?LO 19°0 19°0 SL0 L8°0 $6°0 860 £6°0 £8°0 #L0 690 79°0 LL0 e 170 vl or'l
08¢ 081 0°€l 001 98'L 809 8% 18°¢ SI'e YL'C we L1'T 661 €L'8 yel 69°C 9I'e
€¢e 691 8°CI 86 L9L 909 8Ly S8'¢ 86'C [44 e S8l 19'1 €€'8 &9t we 181
00T ad! 6v'9 L6V e L8'T 1ce vL'1 'l S6°0 69°0 960 810 Iy [£:33 S6'0 $9°0
8CC99¥E0 Tl ¢l 96 Lyl 0cl Sol1 S0l (1) MAIAIIVA VAN U0 AVATD  uLVi€€oT8  4EE61.9€  08LSIPED  ST9
?L0 090 980 690 8L°0 980 060 L8°0 LL0 0,0 99°0 290 LL0 801 £€°0 crl or'r
011 LO'L 90°¢ S8'¢ 00°¢ 1€°C (401 Sl 0Tl SOl €60 ¥8°0 LLO yee sTs v0'l £8°0
L0l SO'L 6¢'S 1494 Sv'e LLT 9I'c Ll €l STl 860 98°0 SLO S9°¢ w's 60°1 08°0
€0I1 €0°S 09v (4 0y SI'e LY'C 10T L9l 6’1 vel 0Tl 601 00% 06'% or'l 0Lt
000L9v€0 9 [4 3 SR 4 ¢ ocr el Iy (1) 09OdSANOr MOTHL YD ANOLSHNITHATLLIT 4706268  400.L1o9€  T1€9S9¥E0 79
880 €90 120 680 a0l 60°1 L0°1 001 880 8L°0 £2°0 690 S0 el 4% 81 6r'l
699 334 8'1¢ 9¥C ol 87l L1 ¥T'6 SS'L 79 65°S 66'% 09'% L'0T (443 LT9 S6'Y
€65 8¢ '8¢ 9'1¢ 991 LTl 8L6 09°L §9°S Yo'y €8¢ (433 68°C €81 9'LT &y 61°¢
8'0L 6°0S gee 0ce 961 6°Cl 901 SL'8 889 ¥8'S €6’y 1484 'y 0°L1 ¥'8C 009 0Ty
00sS8¥€0 8 L1 S6  ILIC L11 y'ee 1'€C (1) HOYNHD LNHONIA LV 98D HAMOYIHD  .9T6ToC8  4TLTI9E  019S9%€0 €79
0,0 090 £9°0 180 £6°0 o1 o'l 001 L8°0 LL0 Lo £9°0 080 €7 170 0c'1 err
¥'ST 891 €Cl §S6 Sv'L 18'S 09y €9°¢ 96'C 1T SI'C 16’1 LL'T 008 el i 06'1
I're <yl 901 I8 0€9 S6'Y 88'¢ 80°¢ yeT 961 ¥9'1 wl 1Tl SL9 ol 88’1 8¢l
991 Syl el Sl LL'8 989 9¢'¢ 9Ty SO°¢ 6¢°C 6L'1 LYl LT ¥9'6 9! 0€C 0L'1
8TT99¥¢€0 8 LET T6  LSIT STl 998 €L'8 (1) ¥FgYVD LV AFHID INOYIHD ATLLIT  .£0.8ToT8  49S.TI.9€  €09S9¥E0  TTY
#LO 19°0 19°0 9,0 680 86°0 001 $6°0 £8°0 $LO 00 §9°0 LL0 611 070 ert L0°1
L'StT S9l 6’11 LO'6 90°L (349 8Ty 8¢¢ 6L'C we €re 16°1 SL'1 8L €cl 8¢C 68'1
9'ce 'St €11 19°8 0L9 LTS Si'y e 96T 91'C 18°1 8S°1 LE'T €L 601 LOC Ps1
L'6T ¥'1c 8l 676 99°'L 979 So's 60'% vli'e €9°C 61°C S6'l 081 v6'L 0Cl 09T 081
00ss8¥€0 11 ¢l 96 9SI'T 811 LS'6 0L'6 (1) OYOdSANOL YVAN AT dINOYTHD  ,0S.LToT8  wTLHFT9E  009S9¥E0 129
panuniuoa--uoifal 9assauUa] 1SBT pue |elua)
%01 %0¢ %0€ %0% %08 %09 %0L %08 %06 %56 %86 %66 %566 SN VIN G00¢E 0l0L
J9v9 1T WO HA  dS'SI9  4S'SI9 42°SI9  49°SI9  va'SI9 va (Buiuaaios mojj-01az ul pasn =g ‘wetBboid ul pasn = | Jpasniou =0) NYNVLS 9N 1v1 ONVLS ONIN
[pauruwiaiop jou ‘--- Spu0odas ¢, fsoynurw ¢, $32139p ¢, {A[oANdadsaI ‘P10921 JO (A ) STedA JudreaInba pue ‘sojewin)so uonenbs UOISSAIZAI-[RUOITI ‘SIJBWIIIS DIUINPUI-JO-UOISAT I8 SMOI YIJJ PUB YMNOJ ‘PIIY} ‘UIAIS J]

"PI0921 93.3 WOIJ SONSLIAORIEYO MOJWEI)S I8 UONE)S OB I0J SIN[BA JO MOI PUOIIS "SONISLINIBILYD UISEq I8 UONE)S OB I0J SIN[BA JO MOI JSII] “SULI) JO Uoneur[dXd I0J 7 puk | S9]qe) pue SUONRIAIQQY PA)I2[oS 99S]

panunuo)—-aassauua] ui suonels buibed wisl-Loys pue piosal-jenied Moj-mo| 0/8 10} SOIISIIBIIRIBYD MOJJWIBAI]S pUB uIseg gy aqeL



Streamflow-Characteristic Estimation Methods for Unregulated Streams of Tennessee

96

1670 90 Lo 80 60 L60 §60 1670 980 180 180 SLO 880 9’1 4% a1 611
009 L'8¢ '8¢ ¢le €91 9Tl 686 6L'L 66'S 867 0Ty Le LEE L1 ¥'8C 8Ly 65°¢
T6S L'8¢ S0 €Y ol ISl 911 w68 LY'9 TS 0Ty ¥9°€ 0€'€ 9'0C £0¢ 16’y Iv'e
6'Ly %4 [\ 8Ll 8¢l w66 SI'L 'S €&y €9°¢ LT'E LT 6£C I'LL 9'ce ov'e 0sC
000L9¥€0 S ¥ 661 65 961°C 9l S6l 961 (D) E9YD AVAID AVEAN MHTID MOAVEAN  41H:#Sol8  uPEE£0.9€  01S997€0  #€9
6,0 £9°0 99°0 640 880 60 680 980 080 S0 #L0 690 £8°0 9gr'l 970 &l 81
0°0r £se 8l 8¢l 901 80'8 9¢'9 €0°S ey LS€E yI'e 18°¢C 65°C Sl gol 0S¢ 8L'C
¢8¢ £6e 6'81 Lyl (! 9’8 (4] ors €8¢ 81°¢ ¥9°C yee €1e 811 681 SO'¢ 60T
7'9¢ c6C §'se L0T 81 601 L0O8 §T9 S6'7 0y 6L'¢ Iee w'C roc 6'LT 00y 00°¢
000L9¥€0  vI 6 0€'1 €6 €61°C i[9} €l 671 (D) TTAINATYD VAN JATAD ANVTHOITL  460,15678  4TS.S0:9€  0LEIIPED  €€9
£8°0 £L°0 80 r0'l L] ¢l 611 ert 66°0 680 £8°0 LL0 60 09°1 L850 crl el
(443 S'ie 8¢l et (434 9T'L vL'S (44 86°¢ S6'C LY'T LT 00T 696 96l 98°C 1494
'8¢ o6l oyl 601 618 w9 oLy we 65T ore 691 'l 8C'1 £8'8 6'¢l 10°C 6¢'1
€EL 8'CS Loy L'1g e 06l 61l 611 658 9L'9 80°S s8Iy we 9°9¢ 8'9¢ 0T9 0sv
8CC99¥€0 ol 9 €ee YL 061°C ell 00l 66'6 () ETID JIAVO IV NFTID AINVD  WLESHOTS  u6ES0.9E  S6TIIVED  TE9
880 £L°0 80 4 60°1 r0°1 10°1 $6°0 080 Lo 69°0 99°0 880 681 650 ert or1
6v°6 109 STy 8¢ we S8l vl SI'T 96°0 €80 L0 99°0 19°0 §9¢C oSy £8°0 $9°0
05°6 66'S €9 69°¢ 96°C 0€C 9L'1 8¢'1 90°1 w60 08°0 Lo 99°0 we 66’1 880 990
€99 8Ly 89°¢ L8'T we €1'e 88'I L9'1 7'l YTl LO'1 L6°0 060 44 €e'e 0Tl 00°1
8CC99v€0 L € el 96 981°C 0¢l 8Y'¢ 8¢ (1) WNTNDSNL LV YAFID ADATTI0D  wL1SPol8  4SS60:9€  9ST99¥€0 1€9
760 890 L0 760 L0°1 Il 901 00’1 60 80 £8°0 8L°0 L8°0 i) L850 0€1 'l
99 8'er 443 0S¢ 6l sl 611 €6 VL 91’9 0T’s 65V €&y ¥'0C 0ce S6'S €Sy
0vS 8¢ 8'SC 66l sl LTl €16 0T’L ws 0s'v €L'e LTE w6’ $9l1 9'6¢ wy vl'e
1'cs gse 0ce L8l 891 LTI 618 909 09v 06'¢ 9¢'¢ 98°C LY'T €81 Sve 0S¢ 0s'C
000L9%€0 6 6 69C 08 ¥81°C ell cle €le (D WNTNDSNL AVAN NFTAD ASYOH W ¥0.THeT8  uER60.9E  SPTIIPED  0€9
L80 £9°0 £2°0 060 660 0’1l 10°1 96°0 980 60 9L°0 120 £8°0 9¢°1 60 Yol 611
Sty ¥'LT L6l 6l Sl 8L'8 169 LY'S vy I8¢ e 66'C Lt 97l L0T ILe €6'C
L6 1'9¢ v'6l 'Sl LTl S6'8 v6'9 IS Iy e S8'¢ 0s'C €Tt vl Y61 0¢'e £
6'LE S8l 0°¢l LTl 0€'6 10°L 6T'S 81y LEE S6'C €9°C [4%4 90T €Cl S'le 08'C 01e
000L9¥€0  OI 9 wl 8 ¥81°C 0¢Cl L'S1 S¢Sl (1) NOLAV dVEN MHTUD ONDINIS  L0LEVoT8  .9T01.9€  ¥ETIIFED 679
87l 060 6L°0 680 160 060 980 180 080 180 680 80 S0 60°1 050 811 81
[4v4 Sel §'66 €LL 809 691 0°LE £6C 8'€C ¥'0C 8'LI 091 Lyl €99 01 L6l 8¢l
1414 wl 801 [ 8¢9 Sos (444 0ce 3 44 00T L91 8l el €L9 6°66 ol 6°¢l
Iel ¥'€6 008 €99 €65 Sy §0€ ree 6°L1 49! vel 911 ot LS9 016 Syl 001
000L9¥€0  vI 0l 0€'1 €6 LLT'C i[9} v'SL ['8L (1) ANOLSHNITLV JATID ANOLSANITOIE  4LT8ET8  uLOETo9E  00T99YE0 8T
panunuoo--uoifal 8assauua] }Se pue |eua)
%01 %0¢ %0€ %0v %08 %09 %0L %08 %06 %56 %86 %66 %566 SN VIN G00E 010
39v911 WD HA  dS'SI9  4S'SI9 40'SI9 49819 VOSI9  va (Buusaias molj-0187 Ui pasn = z ‘weiboid uj pasn = | pasnou =0) WYNVLS ~ ON1 1V ONVIS  ONW
[pauruiaop jou ‘--- {Spu0odas ¢, ‘sanuIu ¢, s39139p ., A[2A1102dsa1 ‘p10921 JO (A ) S1LAA Jud[eAIND pue ‘sojews? uorenba uoISSaI3aI-[BUOISAT ‘SAILWIS IUINJUI-JO-UOISII 918 SMOI YY1 Pue ‘Yunoj ‘pay) ‘udAis J

"pI0921 2383 WOIJ SONISLIAJORIEYD MO[JUWIEAI)S OT8 UOTJE)S OB I0J SON[BA JO MOI PUOJDS “SONISLIA)ORIEYO UISEq I8 UONE)S OB 10J SAN[BA JO MOI JSII] "SULI) JO uoneue[dXa I0J 7 pue [ Sd]qe) pue SUONRIAIQQY PAJ02[as 32S]

panunuo)—-=aassauua] ui suonels buibed wisl-Loys pue piosal-jeiued Mol-mo| 0/8 10} SINSLIBIIRIBYD MOJJWIEAIS pUB UIseq

¢V 3|qeL



97

Basin and Streamflow Characteristics for Sites in This Report

Appendix A.

%4 44 060 060 eIl 6C'1 6C'1 oc't 70l £6°0 980 £°0 99°0 09°1 (Y40} L8°0 090
8¢l L9L 4y 69¢ L9T L8l el €576 19 €8y €8¢ ST e 1'6T 9'9¢ 'y 98°C
9¢l1 9CL 8'Sy L'1€ LT 9l 811 0L'8 66'S 6Ly 6L'¢ STe [4:%4 0°6T €8y ISy 86'C
S'8L 0¥e 8l 'yl 801 we 859 ves SL'e S6'C 0T'C 181 9¢°1 811 91 00°€ 0r'e
8TC99¥E0 LI L €0’ 8¢ 86I'C €L 8Ty (484 (1) ITVADNIELS YVAN TITID INTD  4£5.600€8  JPLIT9E  06VL9PE0  T¥9
08'C 86°1 4 ¢l 0s'1 sl 87l 661 art 00°1 §8°0 ?LO £L°0 0re 60 Lo 50
%4 9¢l 89'8 I8¢ 68'¢ 0s°C €9°1 v0'l £9°0 90 Se0 8C0 €C0 6Ty 10l wo o
§'st 8l ¥T6 €C9 SO'Y €LT ¥8'1 9Tl €80 ¥9°0 10 ¥¥'0 9¢'0 9Ly 601 09°0 8¢°0
sol S0 0s°S we 80°C Sl 880 w90 S 40 LEO €0 ST0 10 6l'¢ 018 €60 o
000L9¥€0 6 6 or  8r  06lcC 0s L6'L 66'L (1) ANVETV IV ITID ASSVID  L6E7SoT8  uTEFTIE  S8899¥E0  OF9
s6°1 L0°1 9L°0 080 10°1 rIl 811 0c’l £l 0&'1 vl vl 97’1 el 660 61°1 8E1
611 6°69 V'L I'ee Tre 0Ll €Cl 8’8 L9'S LYy 8¢ 90°¢ 144 0°LT SIS or'y L9C
0¢l 6°L9 9ty €6t 8°0¢ 8l 601 80'8 65°S LYy 0S¢ 96'C 6T 8'CC 8Ty 1Ty 9L'T
7’88 0'0% L'€T 1'81 9¢l Sol 18 8¢9 0S¥ 6v'e LST 60'C 6L'1 06l clc 09°¢ 0¥'c
8CT99¥C0 61 8 9L'0 1€ 68I°C LL iy v'or (1) WIHHSOW ¥VAN IO ONIIVOY  4LEESoT8  48EHF19€  08899%€0  6€9
60 19°0 290 £L°0 80 060 060 680 680 680 680 780 £60 e 0r°0 or'r i
8¢ 8'C¢ 9'ce 191 0Cl ¥L'8 SS9 o'y 6v'€ 68°C we [4%4 43! yel SYe €LT ¥6'1
6'6S [A3 L'LT €le 91 LTl L6 8T'L So's 96'¢ 90°¢ 65T 0€C 8Ll I'LT SL'e L¥'T
€6¢ §0c 8¢l 901 96'L 9’9 LLY oL'e §9°¢C 90°C [43! vl 90°1 8L'8 ! 0re 0ov'1
8CT99¥E0 0T 6 9L'0 € 88IC S6 661 90T () ATTAINITYD VAN MUOd ONIIVOY  4S0.TSoT8  48L.EI.9E  0L899¥E0  8€9
9£°¢C 80°1 £8°0 86°0 80°1 vI'l or'r 90°1 L0°1 ert 0€'1 €7 9r'r LET 0¢0 St 6Ll
1ce Sel 1'96 LoL 0¥¢ 0'0% ¥'0€ 1'€e 791 yel (! 86 €68 S'6S L'66 9Tl LO'6
1€C 54! LO1 €18 979 0°8% £9¢ ¥'LT 961 661 0°€l €1l 886 $'89 801 6l ol
161 £¢6 069 0°LS 8y vle 0ce 91 sl 901 [4%9 8LL €L9 1849 0°68 0L'6 00°L
000L9v€0 S 4 860 ¥y €8IT 66 8'9L 0°8L (1) NOLAHTIVE VAN MAHYD MOIT  LLTSFT8  .87.81.9€  0¥899¥E0  LE9
vL'T 9’1 or'r L0°1 6E°1 8¢°1 8¢°1 vl er a0l L8°0 £2°0 §9°0 161 cco 80 Y
6¢l1 L'SL £0s 9ve €ve ¥l [ v9'L Ly S vL'T 8C'C 98'l L9t 0°9¢ Ice v6'1
0¢l 0CL €y SLe L8l 87l 168 LE9 0€y Iv'e ILC [4%4 10°C §oc L9% 61'¢ 80°C
Yl 0°0¥ 691 £8'8 €eL ¥0°9 16y 0¥ e wT 0T'C L6'1 43! 6L 8¢l 0s'C 08’1
00ss8¥€0 €1 ! w60 9¢  661T 19 ey v ov (1) DINASNIAIVM IV FFTAD AMONHD ATLLIT  LLESOE8  48TLOYE  00L99YED  9€9
66°1 art £8°0 080 00°1 SOl so'l 001 680 180 940 890 890 L€ 70 #L0 650
6'1L L'ty L'8T 00T eyl w66 €0’L 96y we 0s'C 661 89°1 or'1 8¢Sl 9'1¢€ 0€C Lyl
S'LL L'ey 8'LT 061 el 8C6 9L'9 wr 9¢'¢ 99'C e €8°1 19'1 91 1'6C (44 89°1
6Ty 0ce 0°€l 0S°L 119 80°S wy 9¢'¢ LLT 1€C 981 091 &'l 9¢9 011 0€'C 081
8CC99vE0 8 4 €60 6t  ¥ol'C 0L 9ve §'ce (1) Yaavy ‘aoardd MAND 19 4O AMONHD ATLLIT  wb€LSoT8  uLT60.9E  $6999%€0  SE€9
panunuod--uoifial 9assauUa] 1Se] pue [BJua?)
%01 %0¢ %0€ %0% %08 %09 %0L %08 %06 %56 %86 %66 %566 SN VIN G00¢ 0loL
J9v9 LT WD YA  dS'SI9  4S'SI9 d42°SI9 49°SI9 va'SI9 va (Buiuaaios moyj-0saz Ul pasn =z ‘welboud ul pasn = | ‘pasniou =0) INYNVLS  9N1 1v1 ONVLS ONI
[paurwalop jou ‘--- Spu0ds ¢, fsoInuIwl ¢, s32139p ¢, A[oANd2dsaI ‘p10921 JO (A ) S1eaK JudreAInba pue ‘sejewn)so uonenbs UOISSAIZAI-[RUOISAI ‘SIIRWIS QIUINPUI-JO-UOISAT 918 SMOI Y)JJ PUB ‘YMNOJ “PIIY) ‘UIAIS J]

"PI0921 93e3 WOIJ SONSLIAORIEYO MOJWEANS I8 UONL)S OB I0J SIN[BA JO MOI PUOIS "SONISLINIBIRYD UISEQ I8 UONE)S [IBS J0J SOIN[BA JO MOIJSII] "SULId) JO Uoneur[dxd I0J 7 pue | S9[qe) Ppue SUONRIAIQQY PI)I[os 29S]

panuiuo)—aassauua] ul suoneis buibeh wisl-Loys pue piosal-jenied mojj-mo| 078 10} SI1ISLIB1ORIRYD MOJJWEAIIS pue uiseg gy aqeL



Streamflow-Characteristic Estimation Methods for Unregulated Streams of Tennessee

98

0re §0°1 860 or el &7 LTl sl e e 0€1 LTl crl 91 1YY 09°'1 7
6l cel 966 6°¢€L ¥'9¢S (%44 8¢ L'9T Ll LTl 8€6 86'L v0'L 8YS S'L8 S1l €L
PSl L'66 09L 819 6'6% oy 6°0¢ 8'CC 42! 611 8’8 9¢'L 6v'9 I'vs €9L 011 ¥6'9
[43! 8¢l €11 001 068 669 €S €0y €L 0°1¢ 49! LTl el 0°S6 9l 061 611
0000L¥€0 LI Il 178 6l e 001 194 'ov (1) YAINID NVNLLId YN ¥ NOAOId ATLLIT  w6SHTo€8  40THPoSE  00169%€0 879
98°C 14 9€°1 9’1 981 &¢I 9’1 L8] ¢l £0°1 980 ?LO L0 e #6°0 180 S0
8¢ wye [ [ 9L ¥0°S yee 91'C €e'l €60 L9°0 ¥$°0 S 40 ILL €Ll ¥8°0 90
£9¢ clc 9¢l 606 s e eT LS'1 001 9L'0 650 0s°0 wo €59 191 10 £r'o
494 vl [4%] £9°¢ 18°¢ L9T S8l 891 vel i 6¢'1 el 9C'1 1489 01T 7l 8C'1
000L9v€0 ¥ 4 08¢ €5 e 0s 901 v0l () TTIH INNLSHHD ¥VAN NITID AVATO  WLEIToE8  481.9S0S€  0STSIVEOD L9
90°1 880 sl 1y 0€'1 arl 660 780 £9°0 50 50 1£°0 890 (Y4 66°0 160 §80
LL'6 S19 €y Ice we €81 vl 40! ¥6°0 80 Lo ¥9°0 650 (X4 Ly 18°0 €90
¥ol w9 Y8’y oLe 06C 1ce L9'1 LT1 £€6°0 LLO L90 19°0 §S0 86'C Se's 8L°0 §S°0
966 0S°L 109 wy §9°¢ €8¢ e 9Ll vel 81°1 SO'l L6°0 68°0 00'% 0.9 0T'1 L80
000S€S€0 8 € €el 16 80C'C 0cl 0S¢ 8¥'¢ (1) dDATYANVA ¥N 0L AMH LV YD JHNIATI  4TSEToE8  46€,10:9€  96189%€0  9+9
44 001 1670 001 vl Lrr &l (s £er LTl 91 ocr el 6r'l 0s0 s¢r 91
€06 6°SS S'6¢ 8'8¢C 9'1¢ 6°C1 0cI 106 €9 €S 6EY £8'¢ 9¢'¢ €€ 91y 10°¢ 9s°¢
es [4US ¥'9¢ 9'LT L0T 96l 811 $6'8 6£9 61'S 61y £9°¢ € 6°CC Le Yo'y 6¢°¢
€SL 8'9¢ gee 0vC S9l L11 678 w9 6Ly 60'% S v0'€ ¥9'C (414 0Ty 0oLe 0L'c
000L9v€0 91 4 el 13 10T°¢ v6 €0¢ 8°0¢ (1) INId ALIHM YVAN JMHTYD ONOT  u81:S1o€8  L0S.L0.9E  0S089%E0  S+9
880 90 860 6C’1 el 8E1 6C’1 al 601 7 7 860 scr §0¢C £2°0 0&r el
66l vl 19°8 o Sy 8¢¢ 86T L6'] LE] Il 060 8L0 89°0 68% w8 SOl Lo
1'ce 9l €1l 998 0L9 61's v6'€ 68'C 96’1 €51 81°1 00°1 68°0 9L 'Ll vl 16°0
el 9L'8 09 8’y ov'e 99°C L0T SOl 81°1 w60 690 9¢°0 6v°0 vL'E or's 96°0 $9°0
8CC99vE0 8 € 123! [43 e 001 99 8¢9 (1) INId ALIHM IV YHOd ONDINIS  W#FiL1o€8  1TLO09E  866L9¥E0  #79
o't §80 811 rET sl 660 L8°0 L0 650 50 g0 g0 8L°0 6L'1 160 £8°0 780
66'S 6L'¢ L9C 'l Sl Il L80 69°0 60 v¥0 LEO €€0 620 9¢°1 LLT €0 1€°0
96'S LS€E YL'C L1'T 8L'1 0r'1 80°1 18°0 LSO 9’0 0¥'0 Se0 o 6L'1 90°¢ 870 o
9¢v €T 6’1 LS'1 0€'1 801 88°0 €L°0 650 €0 Sv'0 0v'0 8¢°0 €e'l 144 0 9¢°0
00€T6¥E0 6 € 0Ll 94 e 0¢lI 10c 10C (1) 9NOH AT TIVA IVAN TITID IVATD  .LF.8To€8  4€0,.8009€  €66L9¥E0 €49
80 SL0 980 1 sl €1 re'l 611 80°1 101 660 £6°0 erl 06°1 790 1yl re'l
¥'LT I'LL 0Cl [ €59 98y ILe S8'C 60°C Ll izt 9Tl |3 v0'L 9Tl ¥9°1 81°1
6c o6l ovl [ 868 ¥9°9 ¥0°S L€ LS'T €0°C 8S°1 Se'l 6l'1 LE6 44! w6l STl
L'ce 1T 06'8 869 8Lv LEE 6£'C 6L'1 LET L1 10°1 L80 SLO SL9 L0l ort 8L°0
000L9v€0 €1 0l Il 0s 00TC 101 1c6 0€'6 (1) ANVIMOTAVANMHTID IVTL  ubhTle€8  40€6009€  S68L9YE0  TH9
panunuoo--uoibal 8assauua] 1seq pue |esua)
%01 %0¢ %0¢ %0t %05 %09 %0L %08 %06 %56 %86 %66 %566 SN VIA G00¢ 010L
J9v9 LT WD HA  dS'SI9 4S°'SI9 49°SI9 49819 va'si9 va (Buiuaaios mojj-04az Ul pasn = ‘welboud ul pasn = | jpasniou =0) NYNVLS  9N1 V1 ONVLS ONI
[paurualop jou ‘--- Spu0odIs ¢, fsonuIwl ¢, s92139p ‘. ‘A[oAndadsal ‘p102a1 Jo (X ) s1eak Judreamnbe pue ‘sojewin)so uonenbs UOISSAIZI-[BUOISAI ‘SOIRWIS QIUINJUI-JO-UOISAT 918 SMOI Y)JJ PUB ‘YMNOJ “PIIY} ‘USAIS J]

"PI0921 93eS WOIJ SONSLIAORIEYO MOJWEANS AT8 UONL)S (OB JOJ SIN[BA JO MOI PUOIDS "SONSLINIBILYD UISEq I8 UOTE)S (OB JOJ SONJEA JO MOIJSIT] "SULId) JO Uoneue[dxd I0J 7 pue | S9[qe) pue SUOTILIARIQQY PI)I2[os 29S]

panuiuo)—aassauua] ul suoneis buibeh wisl-Loys pue piosal-jenied moj-mo| 078 10} SI1ISLIBIORIRYD MOJJWRAIS pue uiseg gy aqeL



99

Basin and Streamflow Characteristics for Sites in This Report

Appendix A.

0’1 #8°0 160 80°1 arl or'r 001 06°0 LL0 0,0 690 £9°0 080 8¢l #9°0 980 §8°0
€LS 0'6¢ 8'8C ¢le 6°Sl1 vCl ¥9'6 wiL 90°S €8¢ (x4 6v'C €T 961 L9t s¢'e (454
16y Cle 06T ¥'0C S9l Sel ol vS'L 153 96'¢ 66'C IS¢ 44 8Ll 1's¢ 89°¢ yeT
8y 0'6C 9ve £ sol 6Ll L€el 1ol €L9 1453 ILe So'¢ 69'C §0c 0°sC oLy 06'C
0000L¥€0 € € 0L 8T  1€TC 00T ad! 9¢l (1) FINOD TININ Y NOIOId TONOUd M 4VE6T.E8  WFT1.8€0SE  STTOIYED SS9
6L°1 or’l 9l 1.7 L6 9Ll L81 Lyl 81 9r'l o'l 660 L0°'1 rEC 9r'l o't 107
SYe €91 €1l WL 9¢'S L8'¢ LL'T v6'l 'l 890 9’0 LEO 0€0 Ics €01 09°0 0€0
S'lc el 65°6 w9 0Ty 66'C 80°C wl 160 690 [43\ ¥¥'0 0¥'0 86’1 ol €9°0 0¥'0
€8¢ L6l 'Sl or'L 0T¢ 0€'C 8S°1 €0°1 090 7’0 8C0 €C0 61°0 or'e 0Tl LEO 170
00€L6vE0 11 4 6l'6 8 €CCT ¥9 Sv's LES (1) 9904 NOFDId VAN NFTID ITAAIN  .0T.TEE8  uST.8FoSE  S8T69E0 759
1€ &1 811 101 9’1 8270 6,0 8L°0 ?LO 0,0 890 890 ?LO 9°l 60 090 §9°0
89¢ 181 el ¥'S6 169 9°0¢ 8'9¢ 6'ST LSl 011 9L’L LE9 'S ¥'L9 Icl YL'6 09°¢
61¢ 9¢l 6’18 199 L'6€ Sog 6'1¢C 6°G1 L0l ST'8 679 Ses LL'Y ey 8'C8 So'L o'y
11e LEl (40! 0'89 0Ly 0'¢e ol ad! 18°6 WL 19°¢ L9y SI'y 0°sS ¥01 00°L or'y
0000Lv€0 11 8 L6’'L ST 8ITT L9 L€9 I'v9 (1) ATTIAAIALS N I NOAOId HTLLITXIOA d  wLL.6ToE8  4SSTISoSE  09169%€0 €59
sce 80°1 860 90°'1 vIl Lrl L0°1 00°1 £6°0 £6°0 10°1 o'l orr 1.7 290 i rl'l
[4%4 L1E 844 081 8¢l LOT 9'¢8 ¥'€9 €or ¥'6C 91T €81 091 vel 11e §9t L91
88¢ 0S¢ 781 (4! 801 L'es Te9 'Ly ¥'ce 44 s6l S9l Lyl 811 981 1 A%4 9°¢1
£9¢ S€C vLI 144! [14! 801 Se8 S'19 'y S'le 8'CC 881 991 el 8LI 0'6C L'L1
0000Lv€0 L 9 8¢80T  6lICT v6 601 OLI (1) ATTIAYHIALS AN JIARI NOIDId ATLLIT  LELOEES  48EISoSE  0EI69¥E0  TS9
980 §9°0 Lo L8°0 L£6°0 [ £60 60 980 180 180 90 680 el 60 001 $6°0
9¢L 8°0¢ 08¢ 1'8C €1e 991 {3 1ol S99 S6'v oL'e SI'e 6L'C L'0T 6'¢e 4 16C
S'L9 6y 0°6¢ 08¢ 9'ce L8l eyl ol 9¢9 L8V LY'€ €8¢ 6v'C 8¢ L'Ee LYy 09T
0°6S 8¢ ¥'8C 0ce €L 96l 1'Cl L8'8 w's €Sy 8C'¢ 0LC 8€C 961 0°6C o€y 0s'C
0000L¥€0 9 9 I8 ¢ 1Tee 00T 8Ll 8Ll (1) ¥HINED NVINLLID IV MHTYD €99M  48EETE8  4IESPoSE  61169¥€0 1S9
16°0 9,0 £8°0 00°1 o1 90°1 86°0 160 180 rL0 Lo 690 780 4y 650 860 10°7
6°Sy 9'1¢ §ee €Ll el ol 0’8 819 60y 90°¢ 60T S6'l €L'1 87l 1'1e (4% 081
'8¢ LvT 66l €91 9¢l 91 968 659 LEY [4%* we 66’1 SL'1 gt 06l 80°¢ L8]
69¢ S'Le £ee LLT €yl 1! 00°6 89 €LY ILe LLT [4%4 LOC 091 §'ce 0€'e 0TC
0000L¥€0 9 4 oL'8 ¢ 6lCt 00T [ (! (1) YIINID NVALLId VAN JTTIO 999M  0TIToE8  w6€ShoSE  TIT69¥E0 059
L'l 90°1 LET 91 494 &1 sl 660 LL0 99°0 £9°0 £9°0 980 134 80°1 880 §80
€vl L86 €L 9T's ¥6'¢€ LOE 0v'c 98'l vl ¥6°0 IL°0 090 €50 98¢ 659 L80 9¢°0
911 LTL LSS SEY 8¥'¢ €L'T e Sl SOl 80 99°0 960 10 L9¢ 18°S 80 10
el el 701 0L 0L's LTy or'e Sv'e LS'T 9I'l 98°0 Lo ¥9°0 079 08’8 0r'1 90
00CI9¥€0 S € w98 €T LITT 00T 9¢¢ e (1) AGSOD UVAN Md4AD d9dM 9781068  4IS.SPoSE  SOIG9PED 679
panuiuod--uoifal 8assauUUa] 1SB] pue [BIIUY
%01 %02 %0€ %0 %08 %09 %0L %08 %06 %56 %86 %66 %566 SN VIN G00€ 0loL
J9v9 LT WO YA  dS'SI9  4S'SI9 40°SI9 49°SI9 va'SI9 va (Buiuaaios mojj-osaz Ul pasn =g ‘welboud ul pasn = | ‘pasniou=0) INYNVLS  9N1 1v1 ONVLS ONI
[pauruaiop jou ‘--- Spu0ods ¢, fsoInuI ¢, s32139p ¢, A[oANd2dsal ‘p10921 Jo (X ) S1edK Jud[eAInba pue ‘sojewin)so uonenbs U0ISSAIZAI-[BUOISAI ‘SIIBWIS AIUINPJUI-JO-UOISAT o918 SMOI Y)J PUB ‘YMNOJ “PIIY) ‘UIAIS J]

"PI0921 93e3 WOIJ SONSLIAORIEYO MOJWEANS T8 UONL)S OB I0J SIN[BA JO MOI PUOIS "SONSLINIBILYD UISEQ I8 UONL)S [IBS J0OJ SIN[EA JO MOIJSII] "SULId) JO Uoneue[dxd I0J 7 pue | S9[qe) PuB SUONRIAIQQY PI)I[os 23G]

panunuo)—aassauua] ul suoneis buibeh wisl-Loys pue piosal-jenied mojj-mo| 078 10} SI1ISLIB1ORIRYD MOJJWRAIIS pue uiseg gy aqeL



Streamflow-Characteristic Estimation Methods for Unregulated Streams of Tennessee

100

181 811 0€'1 rEl 6C’1 Yo er'l £0°1 §60 r6°0 10’1 860 01 £6°l 704 6E1 €1
9c 181 6¢1 €01 108 €9 0°Cs ly 092 £ol (24! [ 801 V'LL 811 YLl (!
[4%4 091 st €01 (4% €0L 8¢ L0y 9'LT ¢le 861 vel 6’11 ¥'88 €Cl sol LTl
861 8¢I1 S01 0°c6 0°LL §'s9 0'1¢ '8¢ 6'ST 0°0C Lyl 4! 801 07C8 801 081 SIl
0000L¥€0 6 ¥ 06'8 €l 8CC'C LT1 09 6'6S () DINENITIVD LV ¥ NOFOId ATLLITUd M LELIEE8  L10bPoSE  00F69¥E0  T99
oc't 860 el 89°1 0s'1 Lol art o't 680 080 640 9,0 86°0 1£¢ or'r 60 §6°0
LI 811 658 L6'S LYy 6v'¢ €LT e 1Tl L80 w90 0 ¥°0 1494 YL 8L0 540
oyl 1€°6 S9L 819 9¢'¢ LYy 86°¢ L9C 8L'1 Se'l 860 08°0 IL°0 (U SI'L 4! SLO
8Tl €8 91’9 0y ore 9I'c 891 YTl ¥8°0 §9°0 Lv'0 6£0 Se0 0L€ 679 850 LEO
0000L¥€0 S € L6 L Yeee 001 06°¢ 68°¢ (1) DYNENITIVO IVAN JFTID ATTANA  4TOLToE8  487.EFoSE  06T69FED 199
el 60°1 el el 8E1 611 o'l £6°0 80 0L0 690 §9°0 180 £0c L] 780 80
I'e €le 961 1l £€'8 0s9 ors €6'¢ 6£C L1 9Tl 90°1 w60 808 8¢l 8S°1 S6°0
€LT 981 0°¢SI 811 0L'6 w08 9 197 66'C we 861 60’1 €'l S0l L'el wc 0T'1
8'€C 'Sl 9¢l Sl L11 801 €8 Y19 €'y LT'E 1ee 06°1 891 0cI 8¢l 06'C 081
0000L¥€0 91 Sl ST6 I 8CCT'C 001 61'L €L () DINEANITLVD IV Ivy AMH MO YOd ONTIVOA  417.0€.€8  410,£hoSE  T8TE9YEOD 099
&l a1 0€1 681 0zl 0c'l o'l £6°0 640 120 69°0 99°0 80 L1e Il 980 80
'L 881 8¢l LL'6 L IS vy e 0ore €51 Il €60 18°0 a3 et 6¢'1 £8°0
v 91 el vol 658 80°L LSS 90Y €9°C S6'1 6¢'1 €'l 00°1 §T6 [ LL1 90°1
8'0C Sel el [ 01 856 LY'L LSS 6L'¢ €6'C S1'e 6Ll 8S°1 601 €Cl 0LC 0Ll
0000L¥€0 € € 816 I LTTT 001 9¢9 0€9 () DINEANITIVD LV MYOd ONIIVOY  4116To€8  4ES.THoSE  08T6IVED 659
£1 060 60 $60 60 60 680 980 980 L8°0 L60 L60 9r'r Icr 690 £er 1yl
Yel 6'C6 0 1L (IR3Y cly cee 0°LT L'1T 44! 601 S8 €L 0r'9 0or 919 001 999
Icl e €LY 8'9¢ €8y €0y Sle §ee 091 vl 16 LLL w69 oy $99 P1l 1L
SO1 6°L9 0°SS 0'6¥ %4 L's¢E I'LT 96l 877l L96 889 09°S 16'v 0S¥ 0°LS 0’8 06’y
0000L¥€0 ¥ ¥ S8 Ll 0€T'C ¥Cl 6'1¢ 8'1¢ (1) 34Vd TLVN SNLN AGMONS U NOHOId TUd A 48T 1€0€8  uETLTHoSE  €STOIVED  8S9
81’1 080 £8°0 680 60 60 060 980 80 180 r80 180 r6°0 vl 860 601 er'l
001 169 1'es 98¢ g6t %4 L8l Lyl 08°6 6¢°L 8¢S 6Ly 8Ty L'8C £9v 089 o'y
9'C6 €9 s 0€r 6'S¢ L'6T 0°€C 0Ll ! IL'8 179 LES 6Ly SLE 6'6v v6'L w's
1'6L IS 0y 0°LE 0°1¢ L'LT 1'1e 141! ol €9°L 949 Sty l6'¢ 0¥¢ 0y 00°L 0Ty
0000L¥€0 <1 8 ¥0'8 0C 1€Te Cll e 0ve (1) DINENITLVD 9V YA NOIDId HTLLITAd M uL0.ZEE8  uSLIPoSE  8ETOIFED LS9
rI'l 080 80 60 90°1 nr o'l 10’7 £6°0 L8°0 980 080 60 LET 090 Lrr i
0°€8 8'9¢ 9Ty S'le 0ve 881 671 L1l L 06°S LYy €8¢ [4 43 €¢C €8¢ Sv's 9¢°¢
L'LL ces 34 8°6¢ 6'6C 8T el 8¢l L68 0L9 8Ly w'e 9r'e 6'1¢ Sy 019 09°¢
659 L'ty 0°Le 0¢e 0°0¢ §9C ¥'0C 0°S1 ot 89°L 9¢°¢ LSV Y0 0ce 08¢ 0L 0y
0000L¥€0 S € ILL ¢ e 801 £0¢C 0°0¢ (1) DYNANITIVO IN YIARI NOAOId HTLLITId M 46€1€.€8  49E0F.SE  0ETEIFED 959
panunuoo--uoifal 8assauua] }Se pue |eua)
%01 %0¢ %0€ %0v %08 %09 %0L %08 %06 %56 %86 %66 %566 SN VIN G00e 010L
39v911 WD HA  dS'SI9  4S'SI9 40819 49819 VOSI9  va (Buusaias molj-0187 U pasn = z ‘weiboid uj pasn = | pasn1ou =0) WYNVLS ~ ONT 1V ONVIS  ONW
[pouruiop j0u ‘--- {Spuodas ¢, fsaynuru ¢, s39139p ., {A[2A110adsa1 ‘p10921 JO (A ) S1LAA Jud[eAIND pue ‘sojewns? uonenba uoIssaI3aI-[BUOISAT ‘SAILWIS IUINJUI-JO-UOISII dI8 SMOI YY1 Pue ‘Yunoj ‘pay) ‘udAis J

*pI0921 2383 WOIJ SONSLIAJORIEYD MO[JIIEI)S OT8 UOTJE)S OB I0J SON[BA JO MOI PUOJDS “SONISLIA)ORIEYO UISEq 218 UONE)S OB 10J SAN[BA JO MOI JSII] "SWLIR) JO uoneue[dXa I0J 7 pue [ Sd]qe) pue SUONERIAIQQY PR02[aS 32S]

panunuo)—-aassauua] ul suonels buibed wisl-Loys pue piosal-jeiued Moj-mo| 0/8 10} SIIISLIBIIRIBYD MOJJWEAIS pUB UIseq

¢V 3|qel



101

Basin and Streamflow Characteristics for Sites in This Report

Appendix A.

681 vl T £8°1 861 061 L1 L9°1 e¢r vl LET 434 91 65°C er 81 9l
€yl €68 ILs 86'¢ ¥8'C 66'1 vl SOl SLO 19°0 0s°0 €0 LEO [453 059 850 6£°0
651 ¥8'6 969 80°S L9¢ 99'C 'l 6¢'l L6°0 6L°0 $9°0 LS0 160 ey YL'L SLO 0s°0
9l €L'8 8¢9 ILYy we 6v'C ¥8'1 8¢'1 860 ¥8°0 Lo $9°0 850 ¥8'¢ 'L 18°0 LSO
0005s€s€0 01 9 v6'0  9¢ €1CT 08 90°¢ s (1) "Od VA0 UN 99 AMH IV 4D HOHVIDNL  41+.9€.€8  .9€.65.S€  09TOLFED 699
0re 'l §6°0 SOl s &l 61°1 8I°1 el [ &7 81 Srl 09°'1 650 99°'1 r81
€el 6'C8 €65 6y I'ee LYC 06l Syl 801 w68 oL §¢9 ¥8'S y'se a9 v¥'8 619
ovl €8 L'€9 6'6% L'8¢ 0°6C L'1T ¥91 6’11 0L'6 €6'L €69 ¥To 0Ty L9 506 LE9
vl 6'C6 689 434 0y 8'C¢ 1Y 981 vl €576 069 89°C s 9Ly 0L 0L8 (Y
0000Lv€0  CI 0l ov'1 8¢ yice €01 6y ey (1) "OdMIVAON AN 99 AMH IV ID NI'TINNA ~ 4€TIE€E8  4SEBSSSE  LPTOLFED 899
€01 1L°0 LL0 60 a0l orl L0°1 o'l a0l 60 960 160 r0'l 61 980 €71 81
€89 9Ty coe e L91 &9t 8¥°6 LTL s iy L€ 8C'¢ w'T 6Ll 6'1¢ STy 60°¢
VIL Svy 6'¢E 9c 0°0¢ €Sl 911 LL8 9C9 So's €0y 8¥'€ cre £7C L've €LY vee
TSL L8y 1'9¢ 08¢ 0ce CLI el SL'6 [ 66V we 86°C €9°C 6'1C 69¢ 0€v ¥9°C
0000Lv€0 Tl 0l vl LS 1ee <01 8°CC 8'CC (1) LNOWAHAId dVAN MITID NI'TdNNA  WSTT€o€8  uLTO0.9E  0TTOLYED  L99
8¢°C 8r'l §6°0 £8°0 107 s 0cl vIl £6°0 640 0L0 290 19°0 6E°1 970 £9°0 670
'8 081 0ce 9'1¢ 'St €01 ITL 66V ¥6°C 81'C Yo'l 9¢'1 ort €91 9ve S6'1 40!
08 L'y 9'¢C 8yl 88'6 L69 8C¢S 90Y w'T S4 S8l €91 [4! 'T1 L'ce §TT €9°1
vel 091 1'e €01 0s°S ILc 60'C SS'1 SOl 18°0 90 ¥$°0 870 09°¢ Ll 8L0 10
00€L6vE0 8 8 1Tl | KA ) YA S9 I'sc 474 (1) ALID VO IVAN MHHID dONM  TE6EE8  49EHSoSE  0810LPE0 999
90°€ 941 9l 10’1 €1 8L°0 8L°0 9470 120 £9°0 90 790 120 rLl £6°0 980 090
e wl €01 €YL Ses re¢ ¥'8¢ 661 el 868 (Y 10°¢ 6CY 0cs 096 99°L wy
¥91 96 6°6S €0y 6T §'Ce €91 6’11 S1'8 8¢9 W'y wy SL'e vle I'19 66'S w'e
991 LOT S'6L 0°LS 01y L'8C 1'ce €91 601 8¢'8 809 10°S 'y 0Ly 0°8L 06'L 0Ly
0000L¥€0 & S w'L LT scee L9 oS oS (1) 4DY04 NOIOId VAN JMHIYD NHATVM.  uL1.SEE8  LE0.8oSE  0TI69YE0 S99
99°'1 el 19°1 891 Ay &€l crr 10’1 980 8L°0 8L°0 SLO 60 8c'c 9€°1 680 £6°0
L1 ¥'1T 961 911 868 6v'9 L6V SL'e 6LC 9IIe IL1 Il €'l 87’8 42! S0¢C or'l
0°6C P81 yEl SL'6 L6'9 wry 86°¢ LST SL'1 6¢'l ell 660 680 €S°L 0¥l 1€l 88°0
6°¢l el 1l €01 €6'8 L 98¢ €Sy LTE 09°C 80°C P81 89°1 106 801 0r'c 0L'T
00€L6¥E0 61 9 S6'S €9 €€CC 16 LS8 ¥9°C (1) NMOLIHHOLVH IV MHTUD HAOD  uEWLEE8  ulbiEhoSE  01969%€0  $99
881 cr el 07’1l el el 0cl 60°1 10’7 66°0 SOl a0l 90°1 10¢ s Ll 'l
€ee 0€c LLT el €01 9'C8 999 LTS cee 9vC ['81 Sl Lel ¥'66 0S1 1'ce oyl
00¢ LOT 091 0¢l 901 698 L'L9 Sos vye ¥'9C 861 891 (Y Il 9¢1 1'vC 8¢l
184 €91 0€l 601 068 Tyl v'LS vy §'8¢C 6'1¢C 6°C1 el 911 086 €el 0°0¢ €Cl
0000L¥€0 91 0l €88 €l §TTT 9l 99L 9L (1) 99904 NOFOId IN ¥ NOIDId HTLLITONOId M 48TYEE8  4ITSPSE  00S69¥E0 €99
panunuoo--uoifal 8assauua] }Se pue |eua)
%01 %0¢ %0€ %0v %08 %09 %0L %08 %06 %56 %86 %66 %566 SN VIN G00e 010L
39v911 WD HA  dS'SI9  4S'SI9 40819 49819 VOSI9  va (Buusaias molj-0187 U pasn = z ‘weiboid uj pasn = | pasn1ou =0) WYNVLS ~ ONT 1V ONVIS  ONW
[pauruiop j0u ‘--- {Spu0das ¢, fsaynuIu ¢, s39139p ., A[2A130adsa1 ‘p10921 JO (A ) S1AA Jud[eAIND2 pue ‘sojews? uonenba uoISsaIZaI-[BUOISAT ‘SAILWIS IUINJUI-JO-UOISII 918 SMOI YY1 Pue ‘Yunoj ‘pay) ‘udAis Jj

*pI0921 2383 WOIJ SONSLIAJORIEYD MO[JUIEI)S OT8 UOTIE)S OB I0J SON[BA JO MOI PUOJAS “SONISLIA)ORIEYO UISEq 218 UONE)S OB 10J SAN[BA JO MOI JSII] "SULIR) JO uoneue[dXa I0J 7 pue [ Sd]qe) pue SUONLRIAIQQY PA02[aS 32S]

panunuo)—-aassauua] ul suonels buibed wisl-Loys pue piosal-jeiued Moj-mo| 0/8 10} SIIISLIBIIRIBYD MOJJWEAIS pUB UIseq

¢V 3|qel



Streamflow-Characteristic Estimation Methods for Unregulated Streams of Tennessee

102

Icc s0¢c 0’1 880 660 LIl Ll Icr 0l 880 80 8L°0 940 LET YV 801 £0°1
96 £¢9 0Ly €L o€ L'€T 881 8vl LTl 866 198 L9L L6'9 LEe 0S¥ $9°6 6S°L
6'88 §e9 oS 8'6¢ ¥'0€ I've 061l 'Sl S'Il §S'6 L6'L €0°L L9 Cle 8'Sy L1'6 L99
8'1L 49 ey 9ve 9'9¢ e YLl €yl 4! 601 9’6 w06 IL8 9'9¢ ¥'9¢ 001 0S8
00SLLYEO0  O1 ¥ €91 4 wlre 48! §se 1433 (1) TOLSIME “ANITHIVLS NL-VA T 4D YHAVAL  .TLI11.C8  .8€.S€.9¢  08F8LFED  9L9
re 66°1 0r'l rIl LET 891 81 6L°1 91 &l 671 vyl &l r0'C 50 art 90°'1
oy £0¢ 8°0¢C 67l 'Ll 108 08'S Si'y €9°C S0 19°1 LE] ell LTl 0'1¢c 88'1 0Tl
(44 9T 6Tl 86'L 019 (44 vee e L1 vl SI'1 960 9L0 909 6’11 LE'] w0
798 9°0v LT LSE w'C 9¢'C 681 Is'1 SI'T $6°0 6L°0 0L°0 ¥9°0 €0°¢ 0s°L ¥6°0 $9°0
00ss8¥€0 0T 91 I 0¢ SII'C €L S'LT 81 (1) AL J4NTA IVAN JITID NVIANT  4LTSToT8  40ELT9E  0869LFE0  SLY
£8°C 14 el 90°1 £l 07’1 rrl 49 ert £0°1 96°0 £6°0 80°1 [ S0 80 080
661 €cl 8¢'8 88'S sey e vee 65°1 L6°0 L0 LS0 8%°0 6¢£°0 681 LES 89°0 I¥'0
49! 9¢'6 1454 LT €0°C 6v'1 80°1 08°0 850 8¥°0 0¥°0 €0 8C°0 60°C ov'v Sv'0 (434
891 011 0ty L6'1 oyl I 80 09°0 wo Se0 0€°0 ¥T0 SI°0 Il 0s'v E0 o
0SSL8YE0 11 ¥ vl €C 811'C 0L 9L9 6L9 (1) SSHYATIHD IV MITID NVIANI ., +S,SToT8  48EST9E  0969LVE0  +L9
e 1.7 L6°0 080 680 o'l erl L0°1 £6°0 180 LL0 Lo Lo Ll €0 £0°1 86°0
699 ey L'Te 9vC 661 9°¢l1 ¥l 98°6 6S°L 6v'9 09°¢ 10°S 8v'v §'TT §0¢ 9C'9 L8V
09 8y ele I've €81 I'vl 011 €68 6v'9 6v'S 99v wv 1ce L8l 9'6C €C’s €LE
8'L9 0°SS 09 6'0% Cle 9'¢C L'LT el €6 I8'L IL9 'S IS¢ L0€ 0Ly 0ov'L 06'%
0SSL8YED 6T I 8Tl 6S v01'C 0¢l I's¢c VLT (1) @404 AOOMAVD YVHN JNIIYD NVIWATAIAE  4€5.L00T8  48TIEIE  SISILYED  €L9
se€¢C &1 $6°0 8L°0 L80 001 L0°1 860 £8°0 Lo 890 r9°0 90 vl 670 1670 80
€65 '8¢ 8¢ 8'1¢C 9Ll 6'¢l 't LL8 SL9 LL'S 861 vy 66'¢ 0°0c I'Le LSS 1494
Cls 0°LE L9T L0T 861 &9 L96 19°L ¥8'S 061 'y 86°¢ S6'C €91 474 89y 6¢°¢
Tss L'6¢ 8'l¢ 0°sC 881 01 ol €L ¥0°S 88'¢ S6'C 0s'C Ice 86l £6¢ 08¢ 0€C
00SS87€0 L S el 6S wre 0¢l £7CC 081 (1) NOLHLNY ¥VAN NIHYD ATTAIAIVd  467.L06T8  46%.TE9E  60SILYEOD  TLY
68C 61°¢C 90°1 880 a0l 811 Yo 704 960 80 080 rLO LL0 ST 670 980 80
'ty £0¢ 9t L'L1 'yl [ LL'8 9L9 10°S €0y 8C'¢ S8'¢ 9¢C €<l 0T §8'¢ 9L'T
gee 1'ec 42! €11 L8 189 s 1494 60°¢ LST [4%4 (43 0S°1 88’8 6°¢l LY'C LL']
8'ey Sle €se 6°0C 191 €cl S1'e L89 8% 8L'¢ ¥6'C T 9tc 691 £ee oLe 0€C
00ss8¥€0 8 9 €9°¢ 9¢ 960°C 001 ad! €l (1) ATIVA AQVHS LV JITID WVAITAVAL  4SS.SSoT8  WFTIE9€  009TLYFE0  TL9
sl 960 80 680 L0°1 orr art ert SOl 00°'1 00°'1 86°0 arl 9r'l ro so'l ert
'8 €8y 6'CE cee 991 LTl '8 Y19 1434 (a3 98°C 9r'C [4%4 6Ll €L 9T'e €CC
98 018 8's¢ 09¢ €81 8Tl 676 LL9 L9y LLE 80°¢ LT Iv'C 0°0C 443 LS'E 0s'C
018 €8y L'1e 9'¢C CLI 9Cl1 Iv'6 a3 80°S 9¢v LLE €'e LO€ €6l 69¢ 0Ty 00°¢
000s€s€0 01 9 960 8¢ LETT 08 §'LT €8T () TTIN SYALAd LV Y30 HOHVIONL  4L0.THo€8  4T0.8S0SE  0CE0LFE0  OL9
panunuod--uoifal 8assauua] 1Se pue |esua)
%01 %0¢ %0€ %0v %08 %09 %0L %08 %06 %56 %86 %66 %566 SN VIN G00e 010
39v911 WD HA  dS'SI9  4S'SI9 40819 49819 VOSI9  va (Bulusaias molj-0187 Ui pasn = z ‘wesboid uy pasn = | pasnjou=0) WYNVLS  ON1 V1 ONVIS  ONW
[pouruiiop jou ‘--- {Spu0odIs ¢, fsanuIw ¢, s39139p ¢, A[2A10dsal ‘p10921 JO (A ) S1AA Jud[eAINb? pue ‘sojewn)s? uorenba uoIssaI3a1-[BUOISAI ‘SAILWISI IUINJUI-JO-UOISII 918 SMOI YY1 Pue ‘Yunoj ‘pIry) ‘udAIls J

*pI0921 2383 WOIJ SONSLIANORIEYD MO[JUWIEAIS dI8 UOTJE)S (OB I0J SON[BA JO MOI PUOJDS “SONISLIA)ORIEYO UISEq I8 UOTE)S OB 10J SAN[BA JO MOI JSIT] "SWLIR) JO uoneue[dXa I0J 7 pue [ Sd]qe) pue SUONERIAIQQY P02[aS 92S]

panunuo)—-aassauua] ul suonels buibeh wisl-Loys pue piosal-jenied mojj-mo| 0/8 10} SIIISLIBIIRIRYD MOJJWEAIIS pUe uIseg gy d|qel



103

Basin and Streamflow Characteristics for Sites in This Report

Appendix A.

I L80 99°0 0L0 80 £6°0 §60 60 L8°0 180 8L°0 Lo £9°0 601 €0 L80 £8°0
961 [43! 8'86 S'LL 8'6S 8'Sy 0S¢ £9¢ 10T 6°Gl 6Tl [ 1ol ¥'79 Y'v6 'St 801
081 911 0°68 6°L9 8'1s 0°6€ §'6¢ £7CC 6°Sl1 [ $9°6 we YS'L 8IS €8 Sl 69°L
S8l S1l 1'08 ¥'S9 9'¢s Sty 8¢ 6'LT €1e L'LT 91 0°€l 6’11 9°¢¢ 9€L €Ll el
00ss8¥€0 01 9 0L¢ 06 LST'C 68 ¥'09 09 (D STIIA MTH YVAN YHARI AT 48685018 .9SH1.9€  00FI8FED €89
Sr'l 611 L8°0 9,0 $6°0 i 1 arl 96°0 680 80 080 £6°0 LET 8€0 960 £6°0
6’11 SEL ors e L8'T SI'e v9'l 9Tl 060 SLO €90 950 870 Ie¢ 0TS Lo [43\
YL'6 w9 Iy 96'C 0€C 8L'1 Se'l SOl 08°0 89°0 LS0 6v°0 0¥°0 8¥'C 10'% $9°0 8¥°0
819 90y $6'C §Te Ll 0¢'1 860 Lo 0 €0 LEO 0€°0 610 691 00°¢ ¥'0 870
0SSL8YE0 11 ¥ €6°0 h% [484 66 8§V 0s°C (1) TIAINNOTE IVAN JMITID SNVAT  ,TL.8ToT8  46LTE9E  STISLYED  T89
6r'C 9Ll Lyl [ 181 98°1 0Ll 97l 1zl £6°0 640 #L0 69°0 e 060 a0l L8°0
99¢ CLl 8¢I1 001 08 129 S8y v'LE ¥'8¢C 9'¢C 00T L'LT 8¢l L'68 €Cl yee 'Ll
¥9¢C LLT vel 01 (e 619 (89 rov 9°0¢ §'se 9'1¢ €6l €L 4% 9Tl 74 8l
€61 8! 8'68 S'IL 88 6ty 8'6¢E £6C 6'1C Iee €6l ¥81 L'L1 8S €SL €0¢C 'Ll
00SLLYED 6l L vyl 89 ¢Ire SOl 096 0°S6 (1) ALID 44NT4 UN 90d1¥E SYWOHL D YHAVAE  4STOToT8  49T0E9E  0T98LYE0 189
61°¢ 19°¢ al 86°0 sl 9€°1 er'l 0€'1 60°1 86°0 60 L8°0 06°0 vLl 4% 980 180
0¢e L0T Syl 901 9I'8 S09 (454 9¢'¢ €€C 681 9¢'1 Se'l SI'T 606 ad! 6L'1 vl
1'6c 6l SII €08 9C'9 08'v 69'¢ 18°C 90°C It wl 0’1 960 §T9 01 S9'1 L1
8'LT S'lc 9¢l vCl LE6 69 se's 66'¢ ¥8'C [4 %4 081 ISl LE] LT'6 6’11 0TC L9'1
00¥8LYE0 6l Sl STl 144 0r1'e 98 [ [ (1) AL ANTE VAN MTHID MOVE  WLP.SToT8  W9TIEIE  0098LYED 089
8l al 980 £2°0 r80 £6°0 r0’'l 960 80 L0 120 890 940 sl 170 080 940
Y L'ST el LS8 €L9 SIS 66'¢ LO€ SN4 L6'1 691 8v'1 [4 ! 19°L [ 16'1 'l
9'1c Ead! 901 808 LE9 S6'7 98¢ e LTT 68’1 9¢'1 €e'l (Ut ¥$9 6L°6 181 el
691 'yl €1l €06 L6'9 19°¢ 09y 6L'¢ €Ce 88'C T 0r'c [4%4 L6'9 05°6 $9°C vee
00SLLYED Tl S ov'1 89 LOT'C [0 y1I'6 (4% () TOLSINE AVAN MHHID UVATD  WJFEET.C8  L9TTEHE  06S8LFED  6L9
€T 91 6C’1 80°1 [ Il 9l 9¢°1 811 16°0 £8°0 640 080 89°1 €70 arl r0°'l
0¢l G'e8 L€9 §os 8'0% 1'ee ¥'ST 00T 8¢l vel Sl €01 [4 39 9y 809 6Cl ot
vCl €18 89 I'ss 0¢y re I'Le 9'1C 891 €yl 1'Cl 801 856 8y 929 Lel ol
¥'L6 09 'S 8'0v ylie £6C L0T 0Ll Syl 6°Cl €11 801 ¥ol vl 6Ty 6’11 1ol
00SLLYEO0 ST L 091 08 901°¢ 48! L'Ly 081 (1) TOLSIME LV dLMM gV MFTYD YHAVAL 4 ITEToT8  4ECLEE9E  0SSSLYED  8LY
el 801 970 790 Lo £8°0 060 £8°0 120 §9°0 £9°0 09°0 90 90°1 LE0 6,0 L0
See 42! €1l 6L'8 €0°L 1SS LEY Sv'e LLT LET 90'C P81 L9l 16'L 0'L1 [4%4 (43
€0t 6°¢l 601 98 089 s LTy 0€'€ 0s'C 60'C Ll 8Y'1 YTl L ol 00T 8¥'1
6°L1 9¢l 08°L 8SV Is¢ (444 0€¢C 681 191 vl YTl 611 SI'T Is°¢ 0€'s or'1 or't
00SLLYEO0 €1 S €91 8 wle SIT €88 €88 (1) TOLSTIE IV ITID ATLLIT  WLTIToZ8  uFESE9E  96V8LYE0D  LLO
panunuod--uoifal 8assauua] 1Se pue |esua)
%01 %0¢ %0€ %0v %08 %09 %0L %08 %06 %56 %86 %66 %566 SN VIN G00e 010
39v911 WD HA  dS'SI9  4S'SI9 40819 49819 VOSI9  va (Bulusaias molj-0187 Ui pasn = z ‘wesboid uy pasn = | pasnjou=0) WYNVLS  ON1 V1 ONVIS  ONW
[pouruiop jou ‘--- {Spu0das ¢, fsaynuIw ¢, s39139p ¢, A[2A10adsal ‘p10921 Jo (A ) S1edA Jud[eAInba pue ‘sojewns? uorenbs uoIssaI3aI-[BUOISAI ‘SAILWISI IUINJUI-JO-UOISIT 918 SMOI YY1 Pue ‘Yunoj ‘pIry) ‘udAIs J

*pI0921 2383 WOIJ SONSLIANORIEYD MO[JUWIEAIS OI8 UOTJE)S (OB I0J SON[BA JO MOI PUOJAS “SONISLIA)ORIEYO UISkq 218 UOTE)S OB 10J SAN[BA JO MOI JSIT] "SWLIR) JO uoneue[dXa I0J 7 pue | Sd]qe) pue SUONERIAIQQY PJ02[as 92S]

panunuo)—-aassauua] ul suonels buibeh wisl-Loys pue piosal-jenied mojj-moj 078 10} SIIISLIBIIRIRYD MOJJWEAIIS pUe UIseg gy d|qel



Streamflow-Characteristic Estimation Methods for Unregulated Streams of Tennessee

104

re L 07’1l 1zl €1 L8°1 81 'l [ 96°0 r8°0 8L°0 rL0 8l SL°0 orr 860
181 [14! 9'C6 €L 0°6S 89 0°LE 8'8¢ ¥1T V'Ll [ad! sl €1l 8'€9 6'¢8 ¥91 1'Cl
4! 986 €0L 9'¢s 81y I'ee 092 §oc 8¢Sl Sel LTl 01 ¥8'8 8'¢ey 959 0°€l 856
LLT LTl 08 0°LS 08¢ 8°0¢ 9v¢C 861 061 Sl €01 SI'6 0v'8 0°0r 0CL Sl 098
005S87€0 91 4! L6'C LS e 901 8'8¢ 8'LS (1) YHINNH LV 994D ANOLS 46160028  uL1,ZT9€  00TH8FE0 069
8¢°C £0c LL1 6r'l 69°1 161 961 081 981 'l £0°1 £6°0 060 (34 970 r0'l 880
011 9CL 8'CS €0y y1e L'€T 6Ll I'el 00°6 00°L (39 ELY 60% 343 oy (4] 8¢
) 129 SLe 9'9¢ 10T 'St €11 £v'8 109 8y 16°¢ €ee LL'T 00T L'se 85y So'¢
08 0vL 089 0°€9 9°LS 6'9% v'6¢ 43 9'¢C £7e L81 991 96l 8'9¢ 029 §ee L'81
00¥8L¥E0  vI Il LST 9% 10I'C I8 09¢ 09¢ (1) gTIAFOA IV IATID 0d  4€0.85018  46EE€T9E  00TT8YED 689
LLT sce r81 Ll L0¢C 9 Src 81°C rL'l 9’1 00°1 160 L8°0 9LC 160 £0'1 780
LIT Lyl 801 'S8 €99 oS SLe LT ol 67l 811 001 8’8 L'1L 6°66 6°¢l LY'6
¥0¢ €€l 866 0CL 1949 01y 6°0¢ [a%4 991 {3 01 90°6 S6'L (2% 9'C6 ! 9¢8
ol 001 6'9L €8¢ Svy 8¢ Y4 ol el 896 veL €59 709 6'0% VL 0€'6 06°S
000T8¥€0 ¥ 4 €ee 0L S60°C 9L 6'69 0°0L (1) ALID NIVINNOW ¥VAN JMHTID NVOA  46€8t0l8  uLF.STOE  SISISYED 889
6r'C rl'C 681 0€'1 49 181 o'l 6Ll el 9l 60°1 660 $6°0 ric 99°0 10°1 980
6'CL 1'8% L'yeE €9t £0¢ €6l 1! £€'8 L9'S (184 LY'E 96'C ¥$'C e 43 0r'y €L'T
S¥9 0y 8%¢C 691 8Tl 7S'6 yI'L 1es oL'e €0°¢ T 60T (A 9l S'ee 68°C €6'1
8L 0S¢ §'le L91 4! L6 99 18y €Ce Iw'C 981 LST 8¢l el 1’81 0TC 0€'1
00sS8v€0 ¥l €l IS 9%  ¥60°C 8L (a4 Y've (1) ALID NIVINNOW LV YHHID NMOL  .SL8Hol8 410,879  00818¥€0  L89
0re 444 cr'l 60°1 6C'1 €7 19°1 Lyl &1 or'r a0l 860 40 S6°1 #E0 06°0 980
9'0C 8¢l 886 'L 69°S 8T 81°¢ 1€C 651 €Tl 96°0 [4:30) L0 09 LT6 9I'l 9L'0
Ll 801 969 w6y 69°¢ €LT [40xe sl 80°1 68°0 €L0 90 0s°0 69'¢ 169 ¥8°0 650
42! 0r'6 ILs 09y vL'E 66'C LY'C 86'1 ySl (4 601 960 68°0 89°¢ 87’y o'l 0’1
00¥8LYE0 & 4 e ¢s  €60C SL 0L9 LL9 (1) ALID NIVINNOW LV I HOVNYUNA  uSSiLyol8  4€0,67.9€  00LI8FED 989
18¢C 17 err $6°0 orr 81 €1 LT 80°1 860 60 L8°0 60 91 870 180 8L°0
9'9¢ 6'€C 0Ll LTl 086 9¢'L 0s°S Y0y ILC e L9l wl 'l 601 191 L6'] 0€'1
¥'0€ 661 (U8 6¢°L SL'S LEY [4 %3 16°¢ (431 0s°'1 STl SOl £8°0 69°S 866 Sl 10°1
L'8C 0°Sl S1'8 999 81'S &y oLe we LET 90T Ll [ wl (U 6v'9 0re 0L'1
00¥8L¥E€0 €1 €l 0cc 8¢  ¥60°C 08 1! 9Cl (1) ALID NIVINNOW ¥VHAN 9D HS00D  .TE8Yo18  L11,6T.9€  STII8FED  $89
£6°C 9cc el 107 sl 671 L8°T el 9l a0l £6°0 680 701 s6°1 050 60 780
961 €01 YL 0s°S €&y 0T¢ Iv'c 6L'1 4! 860 6L°0 L9°0 850 69v L6'9 €60 €9°0
et 08'L [4:04 9¢'¢ 124 06'1 wl 80°1 08°0 L9°0 9¢°0 LY'0 8¢€0 96T wy €90 940
el 059 99°¢ S9C 76’1 8¢'1 €0°1 ¥L'0 10 0¥'0 0€0 ST0 o 681 144 0¥'0 0€°0
00¥8L¥€0  OI 4 8¥'C Sy 60T €8 (4323 145 (1) ALID NIVINNOW IV YHTID NMOD  4TS.8%18  4ET6T9€  00918F€0  #89
panunuod--uoifal 9assauUa] 1587 pue [BIud?)
%01 %0¢ %0€ %0% %08 %09 %0L %08 %06 %56 %86 %66 %566 SN VIN G00¢E 0loL
J9v9 1T WO HA  dS'SI9  4S'SI9 42°SI9 49°SI9 va'SI9 va (Buiuaaios mojj-01az ul pasn =g ‘welBoid ul pasn = | jpasniou =0) NYNVLS 9N 1v1 ONVLS ONIN
[pauruwiaiop jou ‘--- Spu0ds ¢, fsoynurwl ¢, $32139p ¢, (A[oANd2dsaI ‘P10921 JO (X ) ST8AA JuSreAInbo pue ‘sejewin)so uonenbs UOISSAIZAI-[RUOITI ‘SIJBWIIS SIUINPUI-JO-UOISAT I8 SMOI YIJJ PUB ‘YMNOJ ‘PIIY) ‘UIAIS J]

"PI0921 23.3 WOIJ SONSLIA)ORIEYO MOJWEI)S I8 UONE)S OB I0J SIN[BA JO MOI PUOIIS "SONISLINIBILYD UISEq I8 UONE)S OB I0J SON[BA JO MOI JSII] "SULI) JO Uoneur[dXd I0J 7 puk | S9]qe) Pue SUONRIAIQQY PA)I2[os 99S]

panunuo)—-aassauua] ui suonels buibed wiasl-Loys pue piosal-jenied Moj-mo| 0/8 10} SOIISIIBIORIBYD MOJJWIBAI]S pUe uIseg gy aqeL



105

Basin and Streamflow Characteristics for Sites in This Report

Appendix A.

6Ll 8’1 rO'l 90°1 'l 1.7 6Ll 081 691 el I 6C’l 0s'1 e 50 171 Yo
€Le 0Ll LTl w98 (4 0S¥ sTe €e'e Ll 6¢'1 STl 860 980 669 LTl €'l 60
§'6¢ I'el Syl Pl w8 619 85y or'e 0¥'c v6'l 651 9¢'1 erl 198 €Sl €8°1 LTl
gse L91 €11 w98 LS9 96y IL¢ YL'T S6'l €9°1 (Ut erl Lo LY'9 Sl (4! [0
0SSL8¥€0 vl €l 96 €SIC €L 06°6 €01 (1) ALID NOSNHOI LV YHID HSOME 4650068  uTTOIYE  00S98YE0  L69
cel 60 80 80 81 el &7 o0&l 9’1 Lol 81 [ £l 691 ?r 0 $6°0 001
911 0T'L €8y 8¢ 6v'C Ll 1Tl ¥8°0 090 8170 6£°0 €€0 8C0 LL'T ve's 97’0 0€°0
Sl 189 (453 8SY 8¢ 86°C 98’1 LE'T 10°1 £8°0 €L0 €9°0 10 68°¢ L9 1870 LS0
891 011 10°8 119 L9y €6 $9°C 961 or'1 LT'1 00°1 18°0 (40 65y 4% 60°1 L0
0sSL8¥€0 €1 ¢l 9% LvlIT ¥9 9TY 8L9 (1) ALID NOSNHO( “FAV FASSANNAL IO HSNII  .THTTol8  480.8109€  88+98YE0 969
SL0 19°0 190 SL0 880 960 L6°0 £6°0 §80 080 LL0 Lo 780 e 170 60°1 L0