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CONVERSION FACTORS

For those readers who may prefer to use metric units rather than inch-pound units,
conversion factors for the terms used in this report are listed below:

Multiply inch-pound units By
acre-foot (acre-ft) 1,234
foot (ft) 0.3048
mile (mi) 1.609
square mile (mi?) 2.590
pound (1b) 0.4536
ton, short 0.9078

cubic foot per second (ft¥/s) 0.02832

v

To obtain metric units

cubic meter (m )

meter (m)

kilometer (km)

square kilometer (km?)
kilogram (kg)

megagrams (Mg)

cubic meter per second (m?/s)



HISTORY OF SUSPENDED-SEDIMENT DATA
COLLECTION AND INVENTORY
OF AVAILABLE DATA FOR THE TENNESSEE
AND CUMBERLAND RIVER BASINS

by William P. Carey, Russell T. Brown, and Carrie G. Chatham

ABSTRACT

Since the early 1930’s, a considerable
amount of suspended-sediment data has been
collected in the Tennessee and Cumberland
River basins, primarily by the Tennessee Valley
Authority and the U.S. Geogical Survey. These
datasets cover awide range of drainage areas and
sampling frequencies. The most valuable data
sets are those where the frequency of sampling
was sufficient to compute daily sediment records.

In 1934 and 1935, the Tennessee Valley
Authority established 51 daily record suspended-
sediment stations on the Tennessee River and its
major tributaries. Most of these stations were
operated for 3 to 4 years, but nine of the stations
were operated for 8 years. From 1962 to 1965,
the Tennessee Valley Authority again collected
daily sediment record at 10 of the original 51 sta-
tions. In addition to the data sets collected on
the major rivers, the Tennessee Valley Authority
has conducted several intensive studies of small
watersheds throughout the Tennessee River
Basin.

In the Cumberland River basin, daily sedi-
ment records have been collected primarily by
the Survey. Daily stations have been operated

for various periods on 17 basins ranging in size
from 0.67 to 1,977 square miles, with the earliest
date of daily record being October 1953. All of
these daily stations are located in the upper Cum-
berland River basin upstream of any major im-
poundments.

Periodicsediment data have been collected
by the U.S. Geological Survey at 194 stations in
the Tennessee River basin and at 106 stations in
the Cumberland River basin, however, the num-
ber of samples per station is quite low. Eighty-
six percent of the periodic stations in the
Tennessee River basin and 91 percent of the pe-
riodic stations in the Cumberland River basin
have 30 samples or less.

INTRODUCTION

Documented attempts to determine the
concentration of suspended solids in water
samples obtained from the Cumberland and
Tennessee River basins date back to an investiga-
tion of water quality in the eastern United States
by the U.S. Geological Survey in 1905 and 1906
(Dole, 1909). Since that time, a considerable
amount of suspended-sediment data has been
collected in these two basins primarily by the



Tennessee Valley Authority (TVA) and the
Geological Survey. In a study of sediment yields
in these basins, Trimble and Carey (1984) found
that data collected since 1960 had not been
inventoried and that a vast amount of data col-
lected by TVA was not readily available in com-
puter storage. In 1985, the Geological Survey, in
cooperation with the Tennessee Technological
University, began an effort to document the his-
tory of suspended-sediment data collection in
these basins and to enter most of the TVA data
into computer storage on the Geological
Survey’s National Water Data Storage and
Retrieval System (WATSTORE).

The description of previous data-collection
efforts not only provides necessary information
for the proper use and interpretation of the data,
but it also helps preserve valuable information
pertaining to the history of hydrology in general
and to sediment studies in particular. This
report presents a descriptive history of
suspended-sediment data collection in the Ten-
nessee and Cumberland River basins, but is
restricted to data which are considered to be rep-
resentative of cross-section mean concentra-
tions, and which are readily available in the
WATSTORE system. In recent years, the num-
ber of federal, state, and local agencies, plus
universities and private consultants that have
been collecting data on suspended solids has
been constantly increasing. This was particular-
ly true in the late seventies and early eighties
when many agencies, universities, consultants,
and individual companies were collecting water-
quality data including suspended solids in the
coal-mining areas of the Tennessee and Cumber-
land River basins. To attempt an inventory of all
of these data would be a monumental task of
questionable merit, because a variety of samplers
and sampling schemes were employed in collect-
ing these data; the data are generally not avail-

able in machine-readable format; the number of
observations is generally low; some lack cor-
responding water-discharge data; and some of
the data are proprietary. Therefore, it was
decided that this history and inventory would be
limited to data that had been collected and
analyzed by generally accepted procedures as
described by Guy and Norman (1970), and that
are readily available on the Geological Survey
WATSTORE data base. These provisions essen-
tially restricted consideration to the Geological
Survey and TVA data sets.

HISTORY OF SUSPENDED-
SEDIMENT DATA COLLECTION

TENNESSEE RIVER BASIN

TVA Data

In 1933, when the TVA was created and
began planning the development of the Ten-
nessee Valley (the Valley), there was very little
information available on the sediment loads of
rivers and streams in the Valley. The only data
readily available were from single vertical dip
samples at two stations published in 1909 by
Dole, and from sedimentation surveys of four
existing reservoirs. It was generally known that
sediment loads in the Valley were relatively low,
particularly when compared to some western
streams. However, more comprehensive data
were needed for TVA to estimate the useful lives
of the reservoirs being planned for the Valley.

Realizing this need for information on
sediment loads, TVA began an investigation to
determine the amount of sediment transported
by the Tennessee River and its major tributaries.
During 1934 and 1935, 51 suspended-sediment
sampling stations were established on rivers and



streams in the Tennessee Valley (fig. 1). These
stations were located at or near the proposed
sites of major reservoirs and on the larger
tributaries above proposed reservoirs. Where
possible, the stations were located at or near
Geological Survey stream-gaging stations.
Samples were collected primarily during runoff
events, but a sufficient number of samples were
collected between runoff events to allow TVA to
compute daily sediment discharge. The periods
of record for the sediment-sampling stations
varied from 6 months at two stations to approx-
imately 8 years at nine key stations. Most sta-
tions were operated for 3 to 4 years during the
interval from 1934 to 1942. During the period
from 1934 to 1938, some stations were moved,
some were discontinued, and some had sampling
start after 1935. Ultimately, different locations
were sampled during this time period. The
suspended-sediment sampling program was ter-
minated in 1942, mainly because of curtailments
in personnel and travel resulting from the
United States’ entry into World War IL

An unpublished manuscript found in the
TVA archives states that there were 11 long-
term stations within this group of 51 stations, but
does not provide a list of these stations. Evi-
dence of only nine long-term stations has been
found in previous inventories or in the TVA
archived data. Two of these long-term stations
had to be moved during the period of data collec-
tion in order to escape backwater from newly
completed reservoirs that were in the process of
filling. Sampling was started at Clinch River near
Tazewell, Tenn. (drainage area (DA) = 1,482
mi’) in June 1934 and was moved to Clinch River
above Tazewell, Tenn. (DA =1,474 mi®) in
January 1937, where it continued until May 1942.
At Hiwassee River at Murphy, N.C. (DA =421
mi’), regular sampling began in August 1934
(some samples were collected in February,

March, and June 1934) and was moved to Hiwas-
see River above Murphy, N.C. (DA =406 mi’) in
May 1940, where it continued until May 1942,
The remaining seven long-term stations are
Powell River near Arthur, Tenn., Valley River at
Tomotla, N.C., Nottely River near Ranger, N.C,,
Tennessee River at Chattanooga, Tenn., Ten-
nessee River at Hales Bar, Tenn., Tennessee
River at Savannah, Tenn., and Tennessee River
near Johnsonville, Tenn.

Several of these long-term stations were
operated to study the sediment-trapping charac-
teristics of the reservoirs. Clinch River above
Tazewell and Powell River near Arthur provided
a measure of sediment inflow to Norris Lake
after it reached minimum pool elevation in
March 1936. Hiwassee River above Murphy,
Valley River at Tomotla, and Nottely River near
Ranger provided a measure of sediment inflow
to Hiwassee Lake after it reached minimum pool
elevation in February 1940. Shorter term sta-
tions were established downstream from both of
these reservoirs to measure sediment outflow.
Clinch River below Norris Dam was sampled
from December 1937 to April 1942, and Hiwas-
see River at Hiwassee Dam was sampled from
September 1940 to December 1941. On the Ten-
nessee River, the long-term stations at Chat-
tanooga and at Hales Bar were used to measure
the sediment-trapping characteristics of the
Hales Bar Reservoir which had been in existence
since 1913.

Three shorter term stations, Tennessee
river at Decatur, Ala., Elk River near Rogers-
ville, Ala., and Tennessee River at Florence,
Ala., were used to study the sediment-trapping
characteristics of Wilson Reservoir which had
been in existence since 1924. Construction of a
new dam, Wheeler Dam, upstream of Wilson
reservoir but downstream of Decatur and the Elk



Figure 1.--Location of daily sediment-sampling sta
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River, began during the period of sediment-data
collection at Decatur, Rogersville, and Florence.
There is no mention in the unpublished TVA
manuscript of how sediment contributions from
the construction site were being accounted for,
but it does state that the Elk River had a high
sediment load. Apparently sediment contribu-
tions from the construction site were considered
negligible in comparison to the combined loads
of the Elk and Tennessee Rivers.

The unpublished TVA manuscript states,
"From the results of suspended sediment load
determinations above and below Hales Bar, Wil-
son, Norris, and Hiwassee Reservoirs, the
sedimentation efficiencies of these reservoirs for
various discharges and pool levels were deter-
mined." While actual station names are not men-
tioned in the TVA manuscript, the periods of
record and station locations make the stations
given above the only choices for the sediment-
load determinations above and below the reser-
voirs listed. The TVA manuscript goes on to
state, "These data were all correlated into one
relationship by the use of which it has been pos-
sible to estimate future rates of sedimentation of
all Tennessee River and tributary reservoirs."
This "relationship” is the same one published by
Churchill (1948).

At the time sediment sampling began on
the larger streams in the Tennessee Valley, the
TVA also began a program of intensive data col-
lection on small watersheds. The original pur-
pose of the watershed research program was to
study the effects of reclamation practices that
TVA was implementing on badly eroded lands
throughout the basin. These watershed research
projects continued from 1934 through the mid-
1970’s, and during this time period, the purpose
of these projects evolved from studying the ef-
fects of reclamation practices to studying the im-

pacts of various basin management and resource
development strategies. A summary of these
projects was prepared by TVA in 1968, and more
detailed descriptions of some projects are
presented by Betson (1979), and in TVA publi-
cations (1961a, 1961b, 1962a, 1962b, 1963a,
1963b, 1964a, 1964b, 1965, 1970, and 1972).

In addition to the references cited above,
information concerning sediment sampling at.
some of these watershed stations is given in
Federal Inter-Agency River Basin Commission
(1949 and 1952) and Harris (1962). The period
of record for many stations listed in Harris
(1962) as terminating in September 1960 actual-
ly continues beyond that date. The September
1960 date merely reflects the end of the period
inventoried by Harris. The sediment data col-
lected by TV A at the watershed research stations
have notbeen entered into the WATSTORE sys-
tem. Most of the data were collected at stations
for which' no water-discharge data have been
stored, and some cannot be considered as being
representative of the cross section mean con-
centration.

In December 1962, a 3-year sediment-
sampling program was initiated at 10 of the sta-
tions sampled in the earlier program (fig. 1).
These stations were selected partly because they
were on unregulated streams. The purpose of
this sampling effort was to provide a more cur-
rent index to suspended-sediment transport in
the Tennessee Valley, and to make a comparison
with the results of the earlier study. As in the
earlier study, samples were collected at a fre-
quency that would allow for the computation of
daily sediment loads. The 10 stations selected
for this study were: French Broad River at Bent
Creek, N.C., Nolichucky River at Embreeville,
Tenn., North Fork Holston River near Gate City,
Va,, Clinch River at Speers Ferry, Va., Emory



River at Oakdale, Tenn., Valley River at
Tomotla, N.C., Sequatchie River near Whitwell,
Tenn., Elk River near Prospect, Tenn., Bear
Creek at Bishop, Ala., and the Duck River above
Hurricane Mills, Tenn. The actual sampling site
on the Duck River was "near Hurricane Mills,
Tenn." (DA =2,571 mi?), from November 1934
to January 1938. In 1951, this station was discon-
tinued and moved to "above Hurricane Mills,
Tenn." (DA =2,557 mi®). All other sampling
sites were the same for both periods. Of these 10
stations, only Valley River at Tomotla, N.C., was
one of the original long-term stations with 8
years of daily record from August 1934 to May
1942.

The selection of Elk River near Prospect
(DA =1,784 mi®) for this comparison study is
somewhat misleading because Woods Reservoir
(DA =263 mi’®) on the Elk River began im-
pounding water in May 1952. Since the comple-
tion of the comparison study, additional
reservoirs have been constructed in the Bear
Creek, Elk River, and Duck River basins. If a
third comparison study were initiated, only 7 of
the 10 stations sampled in 1963-65 would be on
unregulated streams. Several of the other
original 51 stations are on unregulated streams.
Resampling at these sites would provide a cur-
rent assessment of suspended-sediment yields
which could be compared to the original sam-
pling period.

During the process of entering the daily
data from the 1962-65 sampling effort into the
WATSTORE files, it was noticed that many days
were listed as having zero concentration. This
problem was not encountered in the earlier data,
and the treatment of these alleged zero con-
centration days was the cause of some concern.
Obviously, conditions in these basins are not so
pristine that in the absence of rainfall the

suspended-sediment concentration falls to zero.
Therefore, these zero values were considered as
completely erroneous and were not stored in
WATSTORE. It was beyond the scope of this
project to undertake the analysis required to es-
timate values for these zero concentration days
from the measured data. However, any valid
comparison of sediment yields for the two
periods will have to address this problem of zero
value days.

Since 1965, suspended-sediment data col-
lection by the TVA has been concentrated on re-
search watershed studies and specific project
needs. These data have not been included in this
inventory for the reasons discussed above.

Geological Survey Data

The Survey has collected suspended-
sediment data at 196 stations throughout the
Tennessee River basin. The period of record for
sediment at most of these stations begins in the
mid-seventies with only two stations having data
from the sixties and none with data earlier than
1960. All but 2 of the 196 stations have been
sampled periodically, which means that samples
have been collected infrequently and daily
record cannot be computed. The two daily sta-
tions are special purpose stations designed to
monitor suspended-sediment concentration for
the Tennessee-Tombigbee Waterway and daily
sediment discharge is not computed at these two
stations. These two stations are not shown on
figure 1.

The number of samples collected at each of
the periodic stations is generally low. Sixty-four
percent (124 stations) have 10 samples or less
and 86 percent (167 stations) have 30 samples or
less (fig. 2). Most of the stations with short
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Figure 2.--Frequency distribution of the number of
suspended-sediment samples collected at U.S.
Geological Survey stations in the Tennessee'
River basin.




periods of record and low numbers of samples
were operated during the U.S. Geological Survey
Coal Hydrology Program from 1979 to 1981. As
of 1985, only 10 of the 196 periodic stations were
stillbeing sampled. Eight of these 10stations are
part of the U.S. Geological Survey National
Stream Quality Accounting Network
(NASQAN), and 2 are part of the U.S. Geologi-
cal Survey Benchmark Network.

CUMBERLAND RIVER BASIN

Suspended-sediment data in the Cumber-
land River basin have been collected primarily
by the Survey. Several daily-record stations have
been operated in the upper Cumberland River
basin upstream of any major impoundments
(fig. 1). Drainage areas for these daily stations
range from 0.67 to 1,977 mi’>. Periods of daily
record at these stations are variable and some-
times discontinuous due to the vagaries of fund-
ing. The earliest daily station began operating in
October 1953. As of September 1985, four daily
stations were operating on the main stem of the
Cumberland River. Many of the stations have
been operated to monitor suspended-sediment
yields from coal-mining areas in the upper Cum-
berland and South Fork Cumberland River
basins; however, no basin-wide sediment-
sampling program, similar to the TVA effort, has
occurred in the Cumberland River basin.

The Survey has collected periodic sediment
data at 106 stations in the Cumberland River
basin. Most of these stations were sampled in the
late seventies and early eighties during the Coal
Hydrology Project. The number of samples at
these stations is generally low. Seventy-one per-
cent (75 stations) have 10 samples or less, and 91
percent (97 stations) have 30 samples or less
(fig. 3). As of September 1985, two of these sta-

tions were still being sampled as part of the
NASQAN program.

SAMPLING METHODS AND
SAMPLERS USED

Prior to 1943, no uniformity or stand-
ardization of suspended-sediment samplers or
sampling methods existed. Agencies with a need
for suspended-sediment data had to fabricate
their own samplers and develop their own field
procedures. At the beginning of the sediment
study in 1933, TVA designed a horizontal-tube
sampler that could collect an instantaneous
sample from any point in the river cross section.
The sampler consists of a horizontal cylinder
with a flap valve hinged just above the opening at
each end. The cylinder was suspended about a
horizontal axis normal to the streamflow which
permitted the cylinder to be aligned parallel with
the flow regardless of downstream drift. The
open sampler was lowered to the desired depth
and then the cylinder was closed by triggering a
spring-activated flap valve. Several models, all
of the same basic type, were built and used at
some time, but the model shown in figure 4 was
used throughout most of the TVA sampling
program. Although the sampler has sufficient
weight for ordinary conditions in shallow rivers,
additional weights were usually attached below
the sampler as shown in figure 4. A lighter
weight version of the sampler without the
attached weight was particularly advantageous in
shallow streams and for sampling near the
streambed (Federal Inter-Agency River Basin
Commission, 1940).

The method of sampling used by TVA was
an approximation of the equal discharge incre-
ment method (Guy and Norman, 1970), with
several points being sampled in each vertical to
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Figure 4.
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approximate depth integration. Sampling was
usually done from highway bridges at or near
selected Survey or TVA stream-gaging stations.
To account for the variation in sediment con-
centration that might exist between one side of
the channel and the other, samples were or-
dinarily collected from three to five verticals.
On small streams, sometimes less than three ver-
ticals were sampled and, on large streams, oc-
casionally up to seven verticals were sampled.
An attempt was made to locate the sampling ver-
ticals in the centers of equal increments of water
discharge to obtain approximately equal weights
for determining the cross-section mean con-
centration. In order to account for the variation
in sediment concentration that might exist be-
tween the water surface and the streambed, one
sample was collected from each of three points
in each vertical. The first sample in a vertical was
collected about 0.5 foot below the water surface,
but may have varied between 0.3 and 1.0 foot
depending upon depth, wave action, drift, and
similar factors. The second sample was taken
with the center of the cylinder about 0.5 foot
above the stream bed, and the third sample was
obtained from mid-depth. The results of each set
of three samples were averaged, giving the mid-
dle sample double weight to obtain a mean con-
centration for the vertical (TVA, written
commun., 1987). The practice of giving double
weight to the mid-depth sample is based on the
assumption that the average of the surface and
mid-depth samples represents the upper half of
the discharge in the vertical and the average of
the bottom and mid-depth samples represents
the lower half (Federal Inter-Agency River
Basin Commission, 1940, p. 62).

The frequency of sampling at any one sta-
tion varied, depending upon the size of the
stream and flow conditions. During base-flow
conditions, one set of samples per week was suf-
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ficient, but during runoff events, an attempt was
made to collect two sets of samples during the
rise of the hydrograph, one at the peak of the
hydrograph (or close to the peak on smaller
streams), and at least one other set about halfway
down the receding limb of the hydrograph (TVA,
written comm., 1987).

The major disadvantages of the TVA
sampler and sampling method were that depth
integration had to be approximated, and that the
sample had to be transferred from the cylinder
to another container. TVA personnel observed
that transferring the sample seemed to be a
problem only when sand was in suspension.
These difficulties were solved in 1943 with the
introduction of standardized depth-integrating
samplers and sampling methods by the Federal
Inter-Agency River Basin Committee (1952).
TVA conducted comparison tests between the
three-point sampling procedure and depth inte-
gration according to an unpublished summary of
sediment investigations prepared by TVA. The
results of this comparison indicated that sedi-
ment concentrations obtained by the three-point
method were consistently lower, and averaged 10
percent lower than concentrations obtained by
depth integration. Although the details of these
comparison tests were not given, the use of dif-
ferent samplers and methods during the two
TVA sampling programs is a factor that must be
kept in mind when attempting to compare the
results of the two sampling periods.

Descriptions of depth-integrating sam-
plers and sampling techniques are not included
here because they are widely available (for ex-
ample, see Guy and Norman, 1970). All Survey
data and the 1962-65 TVA data have been col-
lected using these standardized samplers and
techniques.



HISTORY OF RESERVOIR
CONSTRUCTION

In order to properly interpret the available
data, particularly the data from the Tennessee
River basin, it is important to know the location
of reservoirs that were in place and the ones that
were being constructed during the period of data
collection. Table 1 provides a list of reservoirs,
in chronological order, by the date that storage
began. In addition, the downstream order num-
ber for the reservoir is given so that the reservoir
can be located with respect to the sampling sta-
tions inventoried in this report.

In 1934, when TVA began its initial
sediment-sampling effort, there were 10 reser-
voirs already in the basin, 2 of which were on the
Tennessee River. Hales Bar was little more than
a run-of-river reservoir and, in fact, during a
period of high flow in the first 4 months of 1936,
more sediment was measured coming out of
Hales Bar than going into it. Wilson, however,
is a major impoundment with a storage capacity
of 687,000 acre-feet as measured in 1928 (Dendy
and Champion, 1978), and a total drainage area
of 30,750 mi’, which represents 75 percent of the
total Tennessee River drainage area. Wilson
Reservoir has a trap efficiency of between 60 and
75 percent (Trimble and Carey, 1984). There-
fore, during the initial TVA sampling program,
suspended-sediment data obtained at Tennessee
River at Florence, Ala., at Savannah, Tenn., near
Johnsonville, Tenn., and near Buchanan, Tenn.,
were influenced by the presence of Wilson
Reservoir.

The Tennessee River at Savannah and near
Johnsonville are two of the nine long-term sta-
tions. Other long-term stations affected by con-
struction or closure of upstream reservoirs at
some point during their data-collection period
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include Tennessee River at Chattanooga, and at
Hales Bar, Nottely River near Ranger, and
Hiwassee River above Murphy.

DATA INVENTORY
PREVIOUS INVENTORIES

A comprehensive inventory of published
and unpublished sediment data in the United
States up to 1960 is available (Federal Inter-
Agency River Basin Committee, 1949; 1952;
Harris, 1962). These references list all known
data sources regardless of the sampler or sam-
pling methodology used, or the availability of the
data. Many of the data-collection efforts listed
in these previous inventories consisted of little
more than dipping a bottle into a stream at a
single location in the stream cross section. This
type of sampling does not account for vertical
and horizontal variations in suspended-
sediment concentration (Guy, 1970, and Guy and
Norman, 1970) and the concentration data
resulting from these samples cannot be inter-
preted as representing the cross-section mean
concentration. References cited in these pre-
vious inventories indicate that many of the data
sets are not readily available in machine readable
format.

The following list of data for the Tennessee
and Cumberland River basins is restricted to
data that are assumed to be representative of
cross-section mean values. Most of the data are
available on the WATSTORE system, however
some stations have peculiarities that restricted
the use of some or all of their available data.
These stations could not be easily identified in
the inventory tables, therefore it is important
that the comment section be consulted before
attempting to retrieve or use the data.



Table 1.--Chronological listing of reservoirs constructed in the Tennessee River basin

Downstream
Name of Date River order
reservoir began name number

Ocoee #1 1911 Ocoee 03564000
Wilbur 1912 Watauga 03483970
Nolichucky 1913 Nolichucky 03466400
Hales Bar 10/13/13 Tennessee Demolished
Cheoah 12/08/18 Little Tennessee 03515152
Wilson 04/14/24 Tennessee 03589000
Santeetlah 12/07/27 Cheoah 03516500
Waterville 10/29 Pigeon 03460242
Calderwood 1930 Little Tennessee 03517900
Biue Ridge 12/06/30 Toccoa 03558500
Norris 03/04/36 Clinch 03532500
Wheeler 10/03/36 Tennessee 03586000
Pickwick 02/08/38 Tennessee 03593000
Guntersville 01/16/39 Tennessee 03574000
Hiwassee 04/13/39 Hiwassee 03554500
Chickamauga 02/06/40 Tennessee 03566500
Thorpe 02/12/41 W. Fork Tuckasegee 03507500
Cherokee 12/05/41 Holston 03493500
Watts Bar 12/12/41 Tennessee 03543000
Nantahala 01/30/42 Nantahala 03504500
Chatuge 02/12/42 Hiwassee 03546500
Ocoee #3 08/15/42 Ocoee 03562500
Nottely 12/24/42 Nottely 03553000
Appalachia 02/14/43 Hiwassee 03555500
Douglas 02/19/43 French Broad 03468500
Fort Loudoun 08/02/43 Tennessee 03499500
Kentucky 08/16/44 Tennessee 03609000
Fontana 11/07/44 Little Tennessee 03514500
Watauga 12/01/48 Watauga 03483500
South Holston 11/20/50 S. Fork Holston 03476000
Woods 05/01/52 Elk 03579000
Boone 12/16/52 S. Fork Holston 03486800
Fort Patrick Henry 12/16/52 S. Fork Holston 03487000
Chilhowee 06/09/57 Little Tennessee 03518200
Meiton Hill 05/01/63 Clinch 03535900
Nickajack 12/14/67 Tennessee 03570520
Tims Ford 12/01/70 Elk 03580740
Normandy 12/05/76 Duck 03596460
Tellico 11/29/79 Little Tennessee 03519800
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INVENTORY TABLES

Available suspended-sediment data for the
Tennessee and Cumberland River basins are
listed in tables 2 and 3, respectively. Each table
is arranged by an eight-digit downstream order
number shown in the first column. Drainage
area is given in square miles, except for stations
where the drainage area has not been deter-
mined (ND). No ending date under sediment
period of record indicates that the station was
still being sampled as of September 1985. Simi-
larly, the number of samples in parentheses indi-
cates the number of samples as of September
1985. A daily record station is indicated in the
number of samples columnby D and an event sta-
tion is indicated by E. An event station is one
where samples are collected only during runoff
events and sufficient data are not available to
compute daily record between events. The num-
ber of samples collected at each station during
the first TVA sampling effort was obtained from
the Federal Inter-Agency River Basin Commit-
tee 1949 inventory. The number of samples is
listed because the information is available and
because it increases the information content of
the table. It should be noted that most of these
stations have daily record available even though
the station is not labelled with a D in table 2. The
"Individual Station Comments" section should be
consulted to determine the period of daily record
for these stations. The number of samples col-
lected at each station during the second TVA
effort have not been tallied, so these stations are
listed as daily stations. An indication of the type
of sampler used only appears in table 2, because
some data were collected using the sampler de-
veloped by TVA and some data were collected
using the standardized depth-integrating sam-
pler (USD). All data listed in table 3 were col-
lected using the standardized sampler.
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The type of water-discharge data available
is indicated in the flow period of record column.
Stations should be considered as continuous-
record gaging stations for the dates shown unless
otherwise noted. "Misc" indicates a miscel-
laneous station at which there is no continuous
record and only miscellaneous measurements of
water-discharge are available. Water-discharge
data from TVA gaging stations are indicated by
the letters TVA, otherwise all water discharge
data are from the Survey. The letters CSPR indi-
cates that the station is a crest-gage partial-
record station, and LFPR indicates a low-flow
partial-record station. Missing ending dates in
this column indicate that as of September 1985,
the station was still in operation. The period and
type of water-discharge data pertains to the per-
iod of sediment-data collection, other periods
and types of water-discharge data may be avail-
able for some of these stations. The phrase "GH
only" indicates that only gage height data are
available and water discharge has not been com-
puted.

INDIVIDUAL STATION COMMENTS

Some stations listed in tables 2 and 3 re-
quire a more detailed explanation of their data-
collection and data-storage history. This addi-
tional information is given below. The entire
period of sampling is given for the TVA stations
operated in the earlier sampling effort. This
allows a comparison between the sampling per-
iod and the period of daily record. At some of
these stations, the period of daily record is
slightly longer than the sampling period, because
the period of daily record was extended by esti-
mating daily values from the sample data. For the
Survey daily stations, no extrapolation beyond
the period of daily data collection has been done.
Numbers listed to the right of the station name
correspond to the numbers on figure 1.



-29/01 ZS/60~€£/01 asn (vei) -€./60 Z°6v "O°N ‘®Lyd00(®3IE) JRU X}BBuD @,Yyd00(BIL) (O009PED

-LZ/L0 asn  6s 28/80-LL/%0 0se *J°N ‘oddeH Jweu JdALY uodBid (00SESPED
-8Z/0L 60/90-L0/S0 asn  Le r8/S0-LL/EQ s} "IN ‘uojuB) JBOU JIALY U0EBLd | BBISPED
-¥S/€0 asn  ve ¥8/S0-LL/EO S°LS ‘3°N ‘uojue) JBBU JBALY U0BBLd Y404 3ISVI 0OSOSYED
-18/10 asn 1 +8/S0 v°8S "O°N ‘l9yjeq Jeeu JBALY u0BBid %JO4 1SOM 00L9SYED
"O°N ‘9| |iAsSouiem JeBu
08/21L-vS/€0 asn  Le 6L/60-LL/€0 €°GS UBBO7 2387 MO(8Q J4BALY U0BBLd %JOJ ISOM 0009SYE0
"IN ‘poOMm | 92N JWBU
-#S/20 asn ez 6L/€0~-LL/EO 9°LZ uB60T] axeT 8A0QR JBALY UOBBLd %JOJ 3sem 00SSSYED
~-0Z/01 VAL LLS 8E/L0~-PE/LO B8S8"' L ‘uuel ‘3jJodMeN JEBU JBALY pROJSG YOURJy 000SSPED
-Z¥/01 asn (96) -€£L/60 ZEE'L "O°N ‘llBysJen 3@ JaaiY pwroug yduedd QOSESPEOD
-G681 /01 asn 9z 8L/0L-LL/EO
-868L/01 VAL 101 8£/60-8€/10
~G681/01 VAL 0§ SE/E0-vE/01L Sv6 “O°N ‘®litABYSY 3@ JaALy prOJg YIduUBLd (Q0SLSPED
~-v€/80 92/60-0Z/01 asn ze 6L/LL-LL/EO
-¥£/50 92/60-0Z/01 VAL vivb LE/ZL-PE/ZI o€l 0N ‘eJowliig 3R JBALY BOUBUUEBMS (000LSPED
08/60-6L/0L GL./60-92/20 asn LS L8/E€E0-LL/EO 0°Ss "IN ‘eouRuUBMS JeBBU Yeeu) 9843299 0000SHED
"IN ‘utejunon ¥oe|g Jeeu
LL/60-9L/80 asNn S LL/8BO-LL/PO 1°zz J10AJBSDY 338UJNG MO1BQ JBALY BOUBUUEMS 3JO0d4 YIJON (968vVED
LL/60-Z¥/01L asn 9 LL/0OL-LL/P0 8°6L 3N ‘Jepue) 3 %98J4) AULWON (Q0SBYYEOD
-£€/01 asn 9z 6L/ L-LL/E0
-€€/01 asn a S9/Z1-29/21
-E€/01 VAL 2vtv LE/ZL-SE/ED 9L9 ‘3TN ‘¥%@eu) jueg e JudALY peOJg YDUBJd (00BYYEOD
-€€/0L 92/60-vZ/60 asn Lz 6L/€0-LL/EO L°99 "IN ‘JOALY SILIN JBBU JBALY SILIN  0009vYE0
8L-LL61 "ISLKW asn ¢ 8L/80-LL/€0 9°81l "IN ‘JeAty S|ILW 8A0Qge JUBALY S| LN %404 YIJON 9LESYYED
-0Z/01 asn ze 6L/€0-LL/EQ 962 *O°N ‘®JAjueig 3B J8ALY peOJg YdUdJLd (QOOEVPED
-29/01 asn i LL/LO 8°9Z "J°N ‘ULBIUNOW JBPB) JEBU S|{Bj YBLH BAOQR JBALY 91313 Ovvivred
-0Z/01 asn ez 6L/€0-LL/EO I/ A¢) 4 “O°N ‘PJdBABIgG JBBU JBALY UOSPLABA  000LPPED
-S£/01 60/90-L0/S0 asn 1e 6L/E0-LL/EO 6°L9 *O°N ‘uBWSOy 1B uBALY peOJg YdUBJY QQ06EVED
pPJ40d8a jo J9|d sa|dues pJoJaJd ﬁNmEv “ON
poraad mo| 4 -wes 40 40 potaad esJe sweu uoLjels uoL3e3s
Jaquny juswpas abauieug

ULSBQ JaALy 98SSBUUS| BY} UL BIBP JUBWLPBS-PAPUBASNS 4O AJBWWNS--'Z B|QE)

16



2S/v0-1€/L0 VAL 0S SE/80-vE€/Z1 Z61 ‘uuPl ‘pueB|BM JEBU JBALY @133LTT 00086YVED
-£9/01 asn  ve Z8/60-S9/¢€0 901 TUUP] ‘PuUBSUMO}] dA0QE JBALY @|33LTT 00ELEVED
S3juswwod 8ses VAL €61 Zv/v0-8£/01 €96°8 TUUBL ‘Bl LAXOUY MOL@Q JBALY 88SSIaUUd)  Q0LLEPED
-84/10 9L/90-0£/01 asn (6s) -8L/10 LrL'e ‘uUBl ‘8| | LAXOUY JeBU JBALY UO3ISIOH 00SS6VED
8v/60-0€/01 VAL VLY LE/60-VE/90 9z9°'¢ ‘uusjl ‘sutield AJi9QMBJU3IS 3B JBALY UOISIOH 006V6YED
v,£/90-9€/01 VAL EtlL 8€/0L-LE/60 ezv‘e ‘UUBL ‘A3L) UOSUBJIBM JBOU JBALY UOISIOH 000PEYED
18/ZL-1€/0! asn v 9L/20-vL/S0
18/21-1€/01 asn a §9/21-29/21
18/ZL-1E/0L VAL 06¢% 8€/L0-SE/10 ZL9 ceA ‘A3ED ®31EH JBAU JBALY UOIS{OMW XJOd YIJON Q0006VEOD
-£9/01 asn 62 Z8/80-6L/80 €°9¢€ ‘uudl ‘YueBqeJQ Jeau xeed) Apesyd (SSLBYED
£€5/60-S2/60 VAL 80v 8€/L0-vE/2Z1L 2€6° L ‘uuad| ‘juodsBuLy 3e J8ALY U03IS|OH %RJO4 YINOS QOPLBYED
Z28/20-€S/L0 6v/L0~-SZ/0L VAL St SE/90-vE/ZH 269 ‘uuel ‘uolyzaqez} |3l IV JBALY BENEIBM  Q0098VED
Z8/€£0-0Z/01 91/60-11/01 asn é6z 28/80-6L/80 LEL ‘uue) ‘uojylaqeziil 3v J9ALY B0Q 00SS8YED
-6£/01 asn ze 08/v0-LL/EO 1726 "IN ‘®Ao0uyn JeBng Jeeu JoAry ebBneiem  0006LYED
£€9/50-00/40 VAL LY SE/90-vE/Z1 €i8 ‘uu®] ‘A3LD 44N1QG I JIALY UOISIOH AJOd YINOS 000LLVED
-Sv/01 asn (96) -rL/LL 10L'S ‘uuB) ‘Al IAXOUY JBOU JOALY pROJg yIOuddd (00SOLYED
Z8/20-02/01 asn 8z 28/60-6L4/60 154°1> ‘UUBL ‘8| LAJBLABS 3B JBAYy uoaBid 91337 0000LPED
Zvy/60-81/01L VAL 96S 8€/0L-vE/L0 orv'v cuue) ‘efpiJpueq 3B JOALY PpeROJg Ydued4 (Q0ZB9YED
Zy/60-02/11 VAL 99S 8E€/90-vE/LO 2989° 1L ‘UUDB] ‘UMO3}SLJJOW JeBU JBALY AMDNYDLION 009.9vE0
-61/0L 10/S50-00/60 asn L2 Z8/80-6L/80
-61/0L 10/S50-00/60 asn a §9/21-29/21
-61/0L 10/S0-00/60 VAL ¥vEZ LE/ZL-PE/OL S08 "uuBl ‘B | ABeJqWT 3B JBALY AMONYDLION 00SS9VED
-LS/L0 asn vy Z8/10-LL/EOD E°EV "O°N ‘03D Jedu JeALy 9801 Yyinos QO0EEIVED
8L-LL6Ll OSIN asn 2z 8L/€0-LL/01L 81 "O°N ‘0(@) JBeau 834D 3ISNO0T  ZEZEI9PED
Z28-8L61 IJStN asn 2zl 6L/¥0-8L/10 1148 *O°N ‘PuBU3d 3B J4BALY 901 YIJION LZ0EIPEQ
Z8-9L61 ISiNW asn 2zt 6L/v0-8L/10 1°"vL *O°N ‘s{|EBBuUl Jeau JBALY 901 YIJON 9L6L9PED
8t/60-52/60 VAL €0S 8€/L0-PE/LO 999 ‘uua) ‘jJodmaN 3B J8ALY uoebid 00SL9PED
P1098J 3O 19|d se|dues pJi0294d nwrﬂq “ON
poiJed moi4 -wes 40 40 potdaed eaue aweu uolL3jeis uotjeyg
J8QuNN juswyipes abeuiBaq

PBNUL3IU0)--ULSBY JBALY 98SS8uUUd)l 8y} Ui BIEBP judwipes-pepusdsns 40 Asewwng--°Z 3(gel

17



08-6461 OSINW asn 08/¢0 Z20°8 ‘BA ‘(Ned °3S JBOU 388J) ||8sSSNY 090VZSEOD
L8-6.L61 ISINW asn ¢ 18/80-08/€0 S°82 ‘BA ‘iNed °3S 1B 3@8J4) %2} 0SOPZSEOD
18-6L61 OSIN asn ¢ 18/80-08/€0 S0°9 "BA ‘PL®LJIUIULLD YINOS Jweu weeds) Aeusyd QE0VZSE0
08-6.61 IStW asn it 08/¢0 €71l TBA ‘PL®13YdUL 1) YINOS JEBU 3JO4 BUBILIINH OZOPZSED
LB-6L61 ISIW asn ¢ 18/80-6L/90 66°9 ‘BA ‘PL8EIYOUL D yinos Jeau weesd) sdung Qi 0vZSE0
-0Z/01 asn 0l 18/80-08/20 8Zs "BA ‘PUR([BAB(D IR J8ALN YOULLID 00OVZSED
08-6L61 OSIN asn 1 08/€0 1 8t ‘BA ‘diJ3dy 3B 3eeu) Jenmem (Q0LEZSEOD
08-6.61 ISIWN 6S/60-ZS/01 asn 64/90 S°LS ‘BA ‘uoueqen JBAU 3eeJ) 4epe) B33 (Q00EZSED
L8-6L61 9StW asn 2z 18/80-18/.0 v6°i "BA ‘LLE4Q JBRU Ne8J) NJ0J4IW|4 (OSSZZSED
18-6L61 98LWN 08/60-6L/1L1 asn ¢ L8/80-18/S0 SE°L ‘BA ‘URJOQ 3B %88JD) AILIPNW  00LIZSED
L8-8L61 JSiW asn 2z 1L8/80-18/7L0 16°S ‘BA ‘UBJOQ IW ¥994D | LIH UMOL (0S9LZSED
-Sv/01 asn s L8/80-6L/60 LEL ‘BA ‘SPURIUDLY I® JBALY YDULLD O0O0SLZSEOD
§6/60-2Z/01 VAL OV 8E/0L-tE/ZIL coz‘zt ‘uuel ‘Uopnon 3B JBALY B8sSS8UUe)l  0000ZSED
69/60-v0/01 VAL 6Z¢ LE/ZL-pE/ZL 1534 24 ‘uuel ‘8BYDINW I8 JBALY B8SSBUUBY B13}3IL  00S6LSED
28/20-SZ/L0 asn 8z 28/60-6./80 gLt ‘uuBL ‘sutE|d 0241{8L 3B JBALY 02| (9L 00S8iSE0
-€8/01L 1L8/ZL-L68L/0! asn oe Z28/10-LL/€E0

-€8/0L 18/ZL-L68L/0¢ VAL £Z€ 8€/90-9€/¥0 SS9 *O°N 'A31D uosAug 3B Jaaly @aBesendny QQ0ELSEO
-8t/L0 9¥/60-St/L0 asn  Le 28/10-LL/€0 ret ‘.u.z ‘UMO3pPJig 39 JBALY @83 4NIBUOD0  Q00ZLSED
8L-LL6L OSIK asn 2z 8L/€0-LL/01 L'y "O°N ‘pJojsSueAmy 1R %884) SNBULN GLBOLSED
L8/21-82/90 asn iz Z28/10-LL/€0 LYE ‘O°N ‘'0J40QS|1tQ 3@ JOALY BBBasewdIn) QOSOLSED
Sv/10-9681 /90 VAL LIE 8€/90-S€/v0 r99 DN ‘uoSPNr 3R JBALY 88Sseuus)] 213341 000LOSEO
18/21~-2v/S0 asn ez 08/90-LL/%0 i "IN ‘B{BYRIURN IR JBALY W (RYBRIUBN 00SS0SE0
-€8/01 L8/21-Ev/0L asn €9 08/€0-LL/€0 9ev *O°N ‘aJowpseN 1B JeALy @esseuue]l 8t33L7 000E0SE0
-19/90 asn Lz 6L/v0-LL/€0 L°LS "IN ‘upiduedy Jesu 3e8u) 8/AeyoeBooide) (OvZ00SE0
LE/ZL-9E/E0 VAL VAL 892 LE/ZL-SE/90 ZG€ ‘uuel ‘pJo4%I0Y JBAU JBALY O1313LT 0L LEEYED
-1S/7L0 asn 1z 28/90-6L/80 692 ‘uusy ‘e | pAAJRN JEBU JBALY B133LT  00SE6PED

PJ0938d 40 Jo|d sedues [NELN] AN*EV “ON
potsad motg -wes 30 40 potded -1- M- aweu uoL3ie3ls uoj}3e3s

Jaqunp jusuw|pes abevuieuq

Pa8NuUL3u0)-~UlSeq JOALY 9OSSIUUSL BY} UL BIBP IUBWLPES-PEPUBISNS O AJBUWNG--°Z B(qQE)

18



08-6L61 ISINW asn 2 08/£0-6L/90 Si'8 ‘eA ‘de9 8UO3IS 3ISVI 3V JO4 JBUDING (0B6ZSED

08-6.L61 IOStW asn i 08/£0 z° Lz ‘den 3u03S 3ISBI IV JOALY | [9MOd %JOd 4INOos (0B6ZSED

18/60-8L/01 6G/60-t¥/0i asn < 18/80-6L/90 Zit ‘ep ‘deg auo3s Big 3@ JBALY | 19M0d 00S6ZSEO

08-6L61 OSLW asn t 08/€0 8S°1 ‘ep ‘dep suols 6ig 3w youeug Bujueoy SLYEZSED

L8-6L61 OSLW asn ¢ 18/80~-6L/90 L6°S ‘eA ‘@iyow|wddy 3w Weeu) APuooT QSYEZSED

18-6.61 IStW asn 2z 08/€£0-6L4/90 L0l ‘eA ‘eB3U0}S JEBU %88J) It PNW  0LPEZSED

08-6.61 ISIW asn 2 08/€0-6L/90 65°6 ‘eA ‘eBsu03§ JeBU Xa8u) ueye||®D Q0Y6ZSEOD

08-6.61 9SINW asn 2 08/€0-6L/90 L2 L ‘BA ‘Jequng 3w 3404 dwedjod SLEBZSED

L8-6L61 ISIW asn € 18/80-08/€0 oL°8 ‘BA ‘Jequng 1w X404 Buiawoy (OLEBZSED

08-8.6Ll OSIW asn 1 64/90 S LT "BA ‘UO3JJON JBBU JBALY | 19MO4d 00EBZSED

Sjuswwod 8es VAL 291 SE/L0-PE/EQ 208" 1L ‘uu@]l ‘u03}SA0T JRBU JBALY YIULLD 0IYBISED

9€/21-L2/80 VAL 2S¢ 9e/Z1-¥£/90 zeptL' ‘uueyl ‘| 18emezE| JEBU J8ALY YIOUL (D 0Z0BZSED

-GE€/L0 \<>h v8s Z¥/S0-LE/LO viv' L ‘uud] ‘(9mBzZe) 3A0GEB JAALY YIULLD 0008ZSED

08-6.L6L ISiW asn 08/€0 vZ'v "BA ‘PLOt43Nng swBU youwdg AJQ  06YLZSED

08-6.61 OStNW asn 08/€0 L°9l ‘BA ‘PLBLJING JBOU JBALY YIULID X404 YIJON 0BPLZSEQD
18/60/8L/01 9./60-02/01 asn Lz 18/80-6L/¥0
18/60-8L/01 9L/60-0Z/01L asn 6 9L./01-¥L/S0
18/60-8,/0t 9L/60-0Z/01 asn a §9/Z1-29/21

18/60~-8L/01 9./60-02/01 VAL VLY 8€/L0-VE/ZL 9zi‘l ‘A ‘Audeg sJaads 3B J9ALY YOUL LD 000LZSEO

08-6.61 ISiWN asn | 08/€0 Z°Le ‘BA ‘3J0dydul D 3B X8dJ) XNI03IS 06VSZSED

08-6L61 IOStK asn 1 08/€0 G €z ‘BA ‘UMO3}AB|URIS JBBU %BVJ) 3A0) 00LSZSED

18/60-08/€0 asn oz 18/80-6L/v0 6°0¢€ ‘BA ‘BXY 3B ®88J) AuolS 006VZSED

08~-6.61 IStN asn i 08/€0 Z2°91 *BA ‘uouueBung JBBU ¥88J) Au03S 2133t 00LPZSED

18/60-8L/01 6S/60-6¥/60 asn L 18/80-08/20 £°L8 ‘BA ‘UJNQB0) IB JBALY 3ISONH  00SHZSED

18-6.61 ISINW asn ¢ 18/80-6L/90 S6° v ‘ep ‘OSiM JBOU XBBJ) MO|LBA BYEVZSED

L8-6L61 ISLH asn € 18/80-6L/90 =1 A ‘eA ‘9SiM Jeau %8d4) Jesg 9bEYZISED

08-6.61 ISiW asn i 6./90 z°62Z "BA ‘UO3JON 3B JBALY 3ISBNY  QPEVZSEOD

pJ028J4 40 Jo|d sadues pJdoded thE% BN
potLJad mo|d -wes 30 40 poLuad esde aweu uoi3jels uoiieyg
J8quny jUBWLPBS abeuieudg

panuL3u0)-~-ULSBQ JOALY 88SSauue)

8y} UL Elep juswipas-papuadsns J0 AJewwns--‘Z I|qe)

19



18-6L61 OSin asn s 08/L0-64/90 Z°le ‘uue) ‘A8qon Jeeu %88J4) XI0H PEEBESEOD
LB-6L6L ISIN asn 8 18/50-6L/50 £ eV ‘uual ‘Aeqon 31e JBALY AJow3l 896ZHESED
-09/80 asn Lz 18/60-6L/S0 S°28 ‘uuel ‘ebpiy »eQ JBBU 3eeu) Je|dod GZZBESEOD
L8~-68L61 ISIN asn s 08/.0-6L/S0 mmom ‘uuey ‘sBuiuds JaAL |0 JBBU pEOY AB|jeg 3B Yeed) Jeidod (Q9LBESED
-8L/01

89/01-49/01 v9/60-9€/60 asn (ev) -64/v0 eve‘e Tuuel ‘(J93eM|iel) WEd LLIH UOIIBW 3B JBALY YOULLID ZL6SESED
~SS ¥dSI tvE€/¥0-Z£/90 asn 8 18/S0-6L4/S0 S vZ ‘uue) ‘A3LD 9xE 3 Y@edd (BO) (QOOPESED
LE/60~L2/S0 VAL 9Z¢ 9€/€0-v£/20 1z6'z ‘uusy ‘(®88J) (B0D) A3L) 984BT JBBU JUBALY YIULLD OQ0SEESED
vL/90-€£0/01 VAL 802 Zr/v0-8€/10 €16°'Z ‘uuay ‘weq SIJJUON MO|BG JBALY YIULLD (QO00EESEOD
18-6461 I8N asn 4 18/S50-6L/S0 8°€2Z ‘uusl ‘8| | AAJr) JBBU B)EBT BAD) BAOQR X%89J4) 8A0) (0B8HZESED
18-6.61 ISiNW asn € 08/L0-6L/S0 Z2°veZ ‘Uuel ‘®33eyio04B 3B 38043S uedsy 3B ®B8J) 6ig ZOZZESEOD

Sjuswwod aes VAL 091 SE€/L0-vE/€0 €E6°6 ‘uue) ‘(@eBy JeBU) 8313180487 JBEU JBALY | |9MO4
L8-6L61 ISIWN LE-SE6L VAL asn v 08/L0-6L/S0 Z°LE ‘uusy ‘| |empeeds JBeuU »88J) SiABQ 00LZESED
L8-6461L OSiN asn ¢ 08/L0-6L/S0 L9 ‘uuel ‘| LiH PeY JBBU %88u) uUMOL PO 0LOZESEOD

28/20-61/01 asn 9z Z8/60-6L/80
28/20-61/01 VAL 91 €E¥/20-2¢v/80
z8/20-61/01 VAL 9g0l Z/S0-v£/90 S89 ‘uue)l ‘Jny3ldy JEBU JBALY | l9MOd (000ZESED
0B-6L61L OStW asn i 08/€0 €°LL ‘BA ‘Ae|iwg uweu %8aJd) ApJBH OESLESED
-1€/01 asn vz 18/80-6L/v0 6LE "BA ‘8| L {ASOUOM JBAU JBALY L18MOd (QO0SLESEO
1L8/60-8L/01 (S/60-v¥/0L asn 9 18/80-6L/60 L ARY A ‘ep ‘den uojBuiuued 3B JBALY | |9MOd ¥JOdJ YIJON QOSOESED
08-6461L I8N asn 1 08/€0 6L°8 ‘BA ‘388J4) 3U03IS 3B 3884) B8UOIS S6YOESED
0861 I2SINW asn i 08/v0 G8°2 ‘BA ‘X88J4) 8u03S Jesu 3eeu) A3 06V0ESED
08-6.61L OSiW asn 1 08/€0 L9°2 "BA ‘X89.4) au03s ueBU yduedg uebieg GBLOELSEO
08-6L61 IS asn 1 08/€0 S6°¢ ‘BA ‘Sseuep 1® 388J) 3138YING OLYOESED
08-6L61 ISiN asn 1 6L./90 €Z2°v ‘BA ‘se{Jey) 31§ 3w 8dey) sAe(ieg (Q9vOESED
08-6L61 OSINW asn e 18/80-6L/90 ¥8°9 ‘BA ‘s8|J4BYD "3S 3B yeeu) IUBLeJIS OPPOESED
08-6L61 OStW asn i 6L4/90 1504 4 "BA ‘39%90d 3B JBALY | 19MOd X404 YIJON QOPOESED
pPJ098J 30 Jo|d se(dwes FRLELE] ANTEV "ON
pojJad moty -wes 40 40 poiJed -1-F] sweu uoijeis uotieis
JaqunyN jusuw | pes afeuteu(Q

PONULIUO)~-ULSBQ JUBALY IOSS3UUD) BY} UL BIBP JUBWiPesS-papuadsns 40 AJewwns--'Z aiqey

20



St/60-61/11 VAL €66 Z¥/S0-vE/80
LL/P0-+#1/20 90/Z1~-10/€0 VAL ZZ v€/90 tAXA *J°N ‘48buvy JeBU JOBALY A(B3ION Q00VSSED
Z8/€0-Z%/10 asn 8L/v0 g8 veL ‘en ‘9| |iAsJLBlg 3@ JBALY A1833ON (Q0SOSSED

asn 9z Z8/10-LL/S0

-81/01 asn a 69/21-29/21L

LL/P0-#L/10 60/2L-%0/90 VAL S96 Zv/S0-vE/80
VAL 22 vE/90 volL *O°N ‘®Bijowo} 3@ J4dALY A8|(®A (0000SSEOD

0¥/v0-81/01 YAL 206 Ov/v0-vE/80

0v/v0-81/01 VAL 22 v€/90
o¥/v0-81/01 VAL vE vE/E0-¥E/2Z0 (¥4 "N ‘Aydunpy 3B JBALY B88SSEMIH (0006vSEO

-6£/01 asn iz 08/€0~-LL/Y0 .

-6£/01 VAL 6El Z¥/S0-0¥/S0 90Y *2°N ‘Ayduny @aoqe JBALY B8SSEMIH (0SBYSED
Z8/€0-1¥/01L asn 9L/v0 G Sv ‘wn ‘A3|sS8sd }I® JBALY 83ssemiH (000SYSEOD

L8/1L1-6L/L0
S5/60-vE£/90 LE/60-LZ/90 asn (L1 18/S0-6L/S0 Z°0S ‘uue] ‘uojheg JEOU %BBJ) PURLYDLY OO0SYPYSEOD
-¥L/01L Ov/Z0~v€/20 asn (ze) ~pL/LL OLE*ZL “uus) ‘(Je3EM||R]) WeQ JBg SIIBM 1V JOALY 8essduuel SO0EYSE0
18-6L61 ISIW LE/S0-LZ/90 asn s 08/L0-6L4/S0 6°G6 ‘uuel *A31) Buiuds 3® JeALYd Aeuid 00SZYSED
18-6L61 IStW asn s 08/L0-6L/S0 €729 ‘uuey *A3}) Bupads eAoqe JaALY ABuid S6YZYSED
18-6L61 ISIN asn s 08/L0-6L/S0 L1z cuue) ‘8uoz( JBOU X88J) LlR4 96VIVSEQD
18-6L61 2SiW asn s 08/L0-6L/S0 06t ‘uue) ‘(a3sem JEBU HB8Ju) ABuUid LBYLIPSED
18-6L61 OSIW asn 8 18/G0-6L/S0 8° €€ cuueyl ‘92Lly ue(9H Jweu eBpiug sJexeg IV HBBJ) SOILUM SGBYLYSED

-LZ/90 asn €z 18/60-6L/S0

-L2/90 asn a G9/Z1-29/2Z1L
-142/90 VAL 182 LE/ZL-VPE/TL oL ‘uuel ‘e|BpP®eQ 3IW JBALY AJow3l O00SOVSED
L8-6.61 ISIW 89/60-99/80 asn s 08/L0-6L/S0 L €€ ‘uUuBl ‘JuUCWIBE(Q JESU %88Jd) PJBYIJQ qBJI) 00LOPSEO
18-6.61 OSIW 89/60-99/80 asn v 08/L0-6L/60 £°0S ‘uue} ‘6ungiuem JEBU HJO04 PBNO00J) (0986E£SED
18-6L61 SN asn ¢ 08/£0-64/S0 v-8lL ‘uue ] ‘BS003}R) JBAU %88J4) puev|SI (EB6ESED
18-6L61 ISiN 89/60-99/80 asn zit 18/S0-64/S0 €St ‘uue] ‘BuldueT JBBU ®BEJ) JBB|) (0SLE6ESED
L8-6L61 IOSiN asn ¢ 6L/11-6L/S0 v° 8¢ ‘uual ‘sebpirag uLml 3@ %88J) BILUM Bl LBESED
18-6L61 OSiW 89/60-9S/01 asn ti 08/L0-6L/S0 6€1 ‘uua}l ‘Bangsjseqqeq JeBau 3e8u) sApped 0096€SE0

pJ0d84 40 J9td s8|cuwes pJo028J NNrEV “ON
potJed mo| 4 —wes 30 40 poidad -] -] sweuU uoi3Ie}s uoi3e3ys
JequnN judiLpes sBeuieaq

PONUL IUO)-—ULSBGQ JBALY @8SSauue]

8y} U} EBIEP JUdWPES-PBpPuUBdSNS 40 AJBUUNS--°Z B(QeY

21



‘RH ‘8UO3ISIULl 4 JBBU

18-6L61 ISIN asn 8 18/60-6L/v0 66 8L LrE€ 931N0Yy 83e3ls 3e x%ae9J4) mboouewlleyd (O0EB9SED
L8-6L61 IStW asn 8 18/60~-6L/VY0 S°G ‘e9 ‘juiod yBiH 3B 38eu) BBOOURIIBY) (0SZBOGED
-vL8L/t0 VAL vl L¥/10-Sv/80
-7L8L/v0 VAL 8 Sv/S0-vH/01L
-L81L /%0 VAL ¢ v¥/90-v¥/€0
-¥L81/¥0 VAL S0S Zr/ZLi-vE/LL oov°Lez Tuus) ‘mBoouBijey) 3B JBALY 89SSAUU3L  QQ0B9SED
S/S0-LE/LO VAL VAL vLi B8€/90-LE/20 2114 Tuusyl ‘A3Je)ON JeBU MeeJ) eENRWEYILY) YINOS Q09Z9SE0
L8-6L61 ISINW asn vz 18/60-6L/t0 0°geL ‘89 ‘uo3jBuirsusy Jeeu Wesd) eENBWENILYD ISOM  0QZL9SGED
18-6L61 ISiNW asn ¢ 18/80-6L/¢v0 z2°2Z 'BY ‘8A0JDH JBPE) 1B UBALY PPN GZLLOSED
dddT asn 81 L9/v0-09/11 691 ‘en ‘plo6Bury e Xeeu) BBNBWBYILY) YINOS 00L99SEC
Sv/v0~-LE/10 VAL VAL L 8£/90-L£/10 vil TUuBl ‘ubSXiH JBAU ¥BBJ) EBENBWEXNILY) YIJION (0E999SE0
L8-6L61L O8N asn v 08/€0-6L/50 9°29 ‘uus)l ‘Asieq Jesu %8a8J4) eBnBWENILY) UIJON (0ES99GE0
L8~6L61 ISIN asn v 08/L0-6L/90 0" 6% ‘uual ‘Appos 3e ®esd) AppPoS (QOr99SED
1B-6461 ISIN asn €1 18/20-6L/S0 2°LS Tuuel ‘¥88J) @ BS JEBU %88J4) B|BS ZGZO9GED
LL/10-€9/10 0Ob/L0-61/01 VAL 89¢% B8E/60-SE/10
€0/v0-8681/11 VAL SL vE€/€0-v€/20 86zZ°‘2z Tuudy ‘U03SeJBYD B JeALY B9SSBMLH  00099SE0
-vS/01 asn Q¢ Z28/60-6L/80 0" L8 ‘uuay ‘pJojues Jesu yeed) B|NBUBISOO (0SS9SE0
Zv/60-v€/90 VAL GZ2 8E/90-S€/10
Zv/60-v€/90 VAL ¢l v€/90 144} ‘uuey ‘umo3INIONQg JBAU Ma@sJ) ysndg 000ZQSED
0L/60~-vE£/S0 VAL 0z2 8€/90-SE/10
0L/60-v€/S0 VAL Gl v€/90 0°€ElL TUUBL ‘UMO3IX®ING JBBU 3B8J) 03BIO04 YILON 0001 9SE0
-Z1/01 asn €s v8/80-9L/¥0 LLL ‘B9 ‘leLg JEB3U JaALy ®OI20) (0008SSEC
LL/60-€£/01L VAL 1ZZ 8€/90-G¢€/10
LL/60~-£€£/01 VAL Sl v€/90 6°92 TUUSYL ‘UMO3B3ANY 3B %B8J) UMO3IB(IJNL  O009SSED
EV/60-vE€/60 VAL VAL 2ZvlL LE/10-SE/ LD
Sjusuwod aes VAL vl v€/90
Sjuswwod ass VAL L€ ve/E0 Ev0° 1L ‘uusy ‘eryor|edy je JeALYy @8SSEBMIH 00.SSSE0
€¥/60-v£/60 VAL 92 Lv/21-0v/60 .
€¥/60-v€/60 VAL 211 8E/01-LE/LIO 896 "O°N ‘weq 8asSBMiH 3B JDALY @BSSBMIH Q00GSSE0
pJoded jO Jo|d seo|duwes [(PLEEN] AN*Ev "ON
poiJed mo(g4 -wes 30 40 potaed eaJe sweu uoiiels uoL3iv3ls
Jaguny jueuwipasg 8beuieuqg

PBNUL3IUO)-~ULSBQ JaALY 2OSS3UUS] 8Y} UL B3IBP juUswipas-papuadsns jo Adewwns---z s|qe]

22



L8-6L461 OStNW asn 1 08/€0 vt ‘UUB] ‘UMOIUILWS 3B ¥OBJD BA0D) AL 1IN LZBLLSED
18-6.61 ISIN asn s 08/L0-6L/S0 ¥°0S ‘uuay ‘e|6eajUON JBOU %BeJ) @|33vd 0081LSEO0
L8-6461 9StW asn 1 08/€0 6°21 ‘uue] ‘Jedser JEBIU YouURJg BA0) JOAJd 00LILSEOD
L8-6L61 OSLN vE/E€0-ZE€/90 asn s 08/L0-6L/S0 9l ‘uue) ‘@84yd3enbag 3e JaALY eiuydjenbes 31331 00SLLSEOD

-02/0t asn 61 18/S0-6L/S0

-0Z/01 asn a S9/ZL-29/2!

-0Z/01 VAL GS6€ LE/ZL-PE/ LI v8e ‘uUBL ‘| 19MILUM JBBU JBALY BLydlenbes 0001 LSED
L8-6L61 ISLN asn s 1L8/20-6L/S0 6°Ll "uUB | ‘IYBLJIMIIR) 3B %OBJ) SHILH 0LBOLSED
18-6.61 2SiN asn 6 18/20-6L/S0 €761 ‘uue) ‘daiung 30 3ISAMYUINOS *88J) %J0dpoom SSB0LSED
18-6L61 ISLN asn ¢ 08/£0-6L/50 L°99 ‘uue) ‘de(ung Jedu XWe8eJ) usnuag Bi@ O0LBOLSEOD
18-6L61 9StW asn v 08/£0-6L/S0 v St *uue] ‘deiung Je8u %e8J) usnJg @13I¥tT  0080LSEO
18-6.61 9SIW asn 61 18/20-6L/S0 202 ‘uue) ‘AdLv "IN JBBU JBALY BLyd3jenbes GB90LSEOD
L8-6L61 OStN asn s 08/L0-6L/S0 901 ‘uue) ‘O |LABYLd Jedu JBALY erydienbas  ZO9OLSED
L8-6L6L ISIWN asn v 18/v0-6L/v0 6°9¢ ‘uus) ‘Bungs3Iitd YINOS JBOU %3BJ) A3D 3107 POSOLSEOD
99/L0-0€/LO VAL 6Sv Zy/L0-SE/LO oo8‘Le ‘uue] ‘deg S@|BH 3V JIALY @@ssauual (Q000LSEOD
18-6L6L I9SIN asn s 08/.0-6L/S0 9°22 ‘uue) ‘eBooue}3iBy) JEBIU }BBJD XONS SPZEBISED

-6./80 asn  ov 18/01L-6L/¥0 (149 ‘en ‘pue|Buly mON JBOU X88J4) INO0X00T EEEBISED
18-6L61 ISiW asn s L8/0-6L/S0 08°¢€ ‘ep ‘pue|Buz MaN JEBBU ¥B8J) UMOL |3JJiNbDS  0ZBBISED
18-6L61 ISLK asn 8 18/60-6L/¥0 86° L ‘®H ‘weysng Jeeu }3e8J) Jelsg (9889SE0D
18~6L61 OSiN asn (L 18/60-6L/¥0 08" v ‘e ‘uojueldl JBOU XeaJ) |diueg (Ov889SED
L8-6L61 IOSLW asn (L 18/60-6L/S0 L°89 ‘en ‘umed Buisiy 3w XIBJD INOYOOT  SBLBISED
L8-6L61 ISiW asn L 18/60-6L/S0 €°91 ‘e ‘sBuidads Jnyding 3@ 38a4) 3IN0X00T SHPLBISED
L8-6L61 OSLtN asn €z L8/60-6L/V0 9°0S ‘gy ‘suo3siul|d Jesu 38au) ebooueiriey)l (0SB9SED
L8-6L6L ISiW asn 8 18/60-6L/v0 z2°22 ‘eH ‘auo3lsiulid Jeau K}8aJ4) HI0¥ (9EBISED
L8-6L61 IOSINW asn 8 1L8/60-6L/v0 €EL°E ‘en ‘@ |MuiHd J83au ydumrag Buo  (0ZEBIYSED
L8-6.61 IStRW asn 6 18/01-6L/P0 vL ‘en ‘JIMULH JEIU %83J4) %HO0M O0OLEBISED

FFCEENIFT Jo(d se|dues FRELN] ANfEV “ON
porLJaad mo(4 ~-wes 40 40 potuad eadJe aweu uotiels uoy3evls
JaqunN juewipes abeuteJdq

PonNuU}3U0)-—ULSBQ JOBALY 88SSaUUDY

8y}l UL BlEp juUdW|pes-pepuadsns jo Asewwng--°-Z 3|qel

23



-SL/01 99/60-6S5/0t asn 2 12/60-14/80 0" 8v ‘ely ‘UosipeN JBBU 3eed) uBLIPUI 0£8GLSE0
SL-0L61 OStN asn i 14/80 aN ‘BlY ‘S LIASIUNY JBAU Z/ AMH S "N 31® %884) uwiPul O0LBSLSEOD
LL61L ISIW asn z 1L/60~1L/90 aN ‘ely ‘A@iJBd4 3e J48ALY B8SSBUUB)  9ELSLGED
€L-1L61 ISiW asn ¢ LL/60~14/90 0" iz ‘ely ‘64nQsSa3iym Jesu %esu) e6pIJIPlY PELSLSED
SL-0L6L IStKW asn z LL/60~1L/80 6°€l ‘eiy ‘664 A7 Jeeu xeeu) aBPLIPLY 9695LS5€0
-vZ/01L asn 2 1LL/60-1L/90 oL9‘se ‘ely ‘BJngseiiuym 3B JBALY @eSseuusl (00SSLSEO
LL6L IStN asn 2 1L/60~1L/90 aN ‘BLY ‘PuR|SI SQQOH JBOU JBALY @8SS8UUBL (OSYSLSED
Sjusuwod @eg VAL 00S 8€/90~-v€/21 SLE ‘ely ‘0JoQsSumolg 3IB JBALY 3ULLY 00LSLSEOD
VL/60-1L/90 9SINW asn € LL/60-1L/90 29¢ ‘ely ‘lawJe) JUNOW JBBU JBALY JULid OPOSLSED
LL61 ISt asn 1t 14/60 GN ‘eiy ‘deg u4epa) Jeou JBALN JULLL 0ZOSLSEOD
-28/0t 18/60-62/0t asn € LL/60~-1L/90 Zve ‘ely ‘9SRYD JBOU JBALY 3IULLJd 000SLSED
LLBL JOSiW asa z LL/60-1L/90 aN ‘BiY ‘A31D UeBJON JBBU JBALY BOSSBUUBL (BIVLSEOD
~-Se/21 VAL ELY LE/TL-SE/LIO ozZe ‘BlY ‘8L L{APOOM JRIU JBALY 3I0Y IULRd 00SYLSED
8€£/60-0£/90 VAL 8¢ LE/ZL=-9E/LIL
8€/60-0€£/90 VAL v8 SE/LL-vE/ LY ove'vez ‘BLY ‘BLLEASJIOIUND 1B JBALY @esseuusl (0SELSE0
08/60~-LS/.0 asn 1 08/L0 (848 ‘ely ‘8ULPLBJISD JROU XBOJLD UMOL (006ZLSEC
08-6L461 ISiW asn v 08/L0-6L/90 ot ‘BlY ‘BLUOPBIBN JEBU 3B8J) AINES YINOS 00LZLSEOD
6€/21-9¢€/10 VAL 982 8E€/60-vE/1L oev ez ‘BlY '040QS3302S JBAU JOALY B8SSBUUB)L  (Q0SZLSEOD
08-6461 ISiN asn L8/20-08/v0 05°9 ‘ely ‘yeBsid 3e xe8s) juwviug 9(33IT SLPZLSED
08-6.61 ISIW asn Lz 08/L0-6L/90 g8’y ‘Bly ‘yebsid Jeeu x88J) juwAug 0O0bZLSEO
08-6.461 OSIW asn v 08/L0-6L/90 o'ot ‘ely ‘sniqej Jweu xyeeu) Augq 0€2ZLSE0
L8-6L61 ISLW asn s L8/t0-6L/90 €782 ‘ety ‘¥Oo0y 31BiJd IW %OBUD WOO0Y IWI4 O0OLZZLSEO
L8-6.6L OSIN asn ¢ 08/L0-6L/90 y-8L ‘uus) ‘UOSJBPUY JBBU }BRJD MOJD ZE0ZLSED
-0€/L0 asn (96) =L/l ove‘ze ‘uue) ‘64nQs3ilid UINOS IV JBALY P8SSBUUB)L (SELLSED
LB-6461 IStW asn 9 18/20-6L/90 Z2°82 TUuel ‘B4ngsiiid YINOS JBOU XBJD UIPENMS SEBLLSED
pJdoded jo J18|d se|dues pJoJed ~M¢EV “ON
poLdJed mo(d ~weg 30 40 pot.ed BaJe SwWeU UOL3IWIS uoL3Ie3s
Jaquny juswypes abeuieuq

penuiiuo)--uLSeBq JBALY 98SSOUUB| B8y} UL BIEBP juswipes-pepuedsns o AJewWwNS--'Z 8)1Gel

24



Sjusuwod eeg VAL Tl SE/P0-vE/LL €68 TSSLN ‘BMNI Jeeau yesJd) Jeag

6L/60-€£/90 asn a §9/Z1-29/21

ZE/€0-62/20 8Z/90-92/80 VAL 9€9 8€£/90-S€/¥0 L99 ‘ely ‘doysig ie 3esJ) Jedg 00SZ6SE0

1861 ISIW asn ¢ L8/v0 LA 4% "Bly ‘Jaudo) mobse|H Jesu ®88J4) Jeeg 913134 0SZZESED

LB-6L61 ISIW asn Lt L8/€0-6L/90 Z8t ‘Bly ‘BungeixoeH Jeeau abpiug AJe)i( LW 3e ¥99J4) Jeag GZBLESEOD

18/60-9S5/L0 asn 6 L8/¥0-6L/90 Evi ‘Bly ‘6u4nge()deH Jeeu %88J) Jeeg (08LESED

-v681/0! VAL Sl1Z 8€/60-S€E/S0 oLg‘oe ‘Bly ‘SJuUau0lg JE JOALY P9SSAUUDL  QO0S68SED

~-SZ/L0 asn 6z .£8/€0-86L/L0 214 ‘uuey ‘A31D uUoal Jesu %294) |BOYS (00SBBSED
S€/Z1-L2/01 asn L8/60

SE€/Z1-LZ/0¢ VAL Ll 9€/80-vE/ 1L 6€Z°2Z ‘ely ‘eliinsdaeBoy JBBU JOALY A1I 00SSHSED

-61/10 80/20-v0/L0 asn a §9/Z1-29/2Z1\

-6L/10 80/20-v0/L0 VAl 982 8€/60~-9€E/€0 471 Tuuel ‘3dedsoud JBBU JBALY MIT  00SYBSED
L8-6L61 ISiNW asn s 08/L0-6L/S0 L7LE ‘uuel ‘pdeydeq Jesu %8dJ4) 3204 BuL({LO0g 0LL08SED
18-6461 9SiW asn s 18/80-6L4/90 8L ‘uueyl ‘040qQsSiitiH JeBU Ly AMH ST 3B %934) sueeg 06Z8LGED
18-6.L61 OStW asn s 08/L0-6L4/S0 v 8l ‘uudl ‘03 |V Jeau %894) PNW  0618.SE0
L8-6L61 9SiNW asn 9 L8/80-6L/50 St ‘uusl ‘wey|ad JBAU %89J4) SL(|IM AS3}eg SE08.GED

-1S/01% asfn Lt 18/S0-6L/50 9°99 ‘uuBl ‘weyied J4eau JaALY MiT  0008LSED
LB8-6L61 ISLK asn z 18/20-08/€0 vz TuUUBL ‘MBLA "IN JBBU 38eud Aug  SBBLLSED
L8-6L61 ISIK asn 1z L8/€0-6L/S0 L°G2 TUUB) ‘MBLA CIW JEBBU JBALY M3 99BLLSE0

-Z/01 VAL 661 LE/LO-VE/LL 006°92Z ‘BlY ‘J4n3jedsqg 31e J8ALY 89SSeUUdl  0SLLLSED
0L/60-2S/L0 asn ¢ L8/¥0-6L/90 €°98 "ely ‘@lltAMled JBOBU Y8BJD 3JULlJ 00S9LSED

28/60-9L/0¢ asn ¢ L8/¥0-6L/90 9€1l ‘ely ‘93394014 3B B84) 02BI0) 8YLQ/GED
‘ely ‘8litASIuny Jeau

BL-1L6L ISIN asn z 1L/60-1L/90 an pEOYy UuUO3ied 3B yduedg Builds a||lASIUNY  0009.SEQ
"BLY ‘@l LASIUNNG Jedu

, 08/s60-zL/20 asn 2z LL/60-1L/90 0Ly peoy uLiJdew e yduesg Butads 3] [ LASIUNY  096GLSE0
,; ety ‘9|l LASIUNK me:

-7 GL-1L6L ISLW asn z LL/80~LL/90 aN PY UL3JeN woJ4 wWEeaL3ISUMOP 3893 00/ Y83J) UBLPUI  LSBS/GED
pJ0J2J 30 Jo|d saiduwes PJ038J \NNmEV “oN
poLJod Mo 4 -wes 40 30 potJyad esde aweu uoL3iels uoijeys

Jaquny juswipas abeuLeu(Qg

PBNULIU0D--ULSBQ JOALY 9HSSBULD) SY3 UL BIEP IUSW|PIS-Papusdsns 40 AJBUWWNS--"Z @ (qe)

25



£8/60-89/01 asn  ob L8/L0-LL/90 L°89 ‘sJemeug Jeeu JBALY S®RJB(D NJO0d ISBM  GPSOL9ED
-28/01 asn st £€8/01-28/L0 velL ‘owly ie xyJo04 S)HJBLD (00ZOL9EO
Sjueuwwod 8es asn (&0t} -€L/11 oec‘oy *AY ‘yeonped Jeau 09 AemuBiH 3B JBAY 98SSPUUB)  (0GLE09€0
Z¥/11~-0€/80 VAL LI GE/10-vE/21L 0eL'‘6E ‘ueueyONg JeBBU JBALY 88SSBUUS)L (00SL09€0
vv/60-SE/E0 VAL 099 LE/ZL-YE/ZI 6.8 ‘Apues Big 38 JeaLy Apues Big 000.L09€0
-62/L0 asn 82 £8/v0-6L/80 502 ‘uojednug e JeaLy Apues Btg (00S909€0
-£9/01 asn 6z €8/v0-6L/80 6°1t¢ ‘J8AUBQ 9A0QEB Y88J) @8dBJIL GG5SG09€0
vv/L0-0681/01 VAL 8Lv Zy/v0-S€/20 0zs‘se ‘8| | tAUOSUYOr JBBU JBALY 8dssauue)l  (000S09E0
-12/01 VAL 08€ LE/ZL-PE/Z) L0L ‘el iAateqon Jeeu JBALY OlB34Ng 00SY09ED
-02/50 asn (€9) -¥L/€0 IX44 ‘Spoom 1B|d4 JeOU JBALY OleInNg 000v09ED
1§/60-82/L0 VAL v9¢¥ 8E/10-vE/ 1L (WA-REA ‘SULLN BueBdLJUNY JBOU JBALY YING GZOE09ED
~-16/04 asn a §9/21-29/21 LSS*Z ‘S{LLN BUBJLJJINH 8A0Qe JBALY YING  000£09€0
SL/60-2L/S0 LE/60-0Z/21 asn 1 6L/60 802 ‘ApuBwWJON 3B JBALY XING  00S96SE0
~v€/v0 asn o€ £8/£0-6L/L0 L0l ‘J93SayIuUBW MO|BQ JBALY XINA 00096SE0
-0€£/60 VAL 81§ Zy/e0-vE/ L L ovL‘ee ‘uuel ‘yeuueABS B JBALY eassauusl (Q0SEGSED
. ‘(%207 d43MmMO7T)

sSjuswwod ses asn (06) -SL/¥0 oz8‘ze weq SuLpuB YNILMADLd IB JOALY 98SSOUUSL SO0E6SED
Sjueuwwod eas asn a 6L/S-8L/V a9l ‘sSpeoy SS0J4) 1B Yd8J) MO |BA GZIBZESED
-08/Z1 Atuo H9 asn a -08/01 anN ‘SSLN ‘speoy SS0J4) e AemJuaiem 89qQ6iquor-99ssauua)l pZBIZESEOD
v8-0861 I3SiW asn it ¥8/80 vi“L ‘dnds S3|0H JBBU X}98J4) MO (3A @133t BOLZESED

pJodaJs 3o Jo|d se|dues FECELE AN*EV ‘ON
pojJed mo|4 ~wesg 40 30 potued eaJe aweu uoiies uoi3e3s

JaqunyN juswipes abuuieuq

PONULIUO)--ULSEBG JBALY 98SSBUUB) BY3 Ul BIBP jUBWpPas-papuedsns jo Adewung--°Z 3|qQqel

26



,

18-6L61 "ISiW g 18/Z0-64/S0 S 0t ‘UUBL ‘QUOJMBN 3@ %884) N3 OLLEOYEOD
LB8-6L61 °“ISLWN S 18/20-64/S0 Lit ‘uuey ‘Ae|JON 1B %B@JD AJONILH OPLEOYED
L8-6L61 "OSLN S 18/20-6L/G0 L0z ‘Uuel ‘weysJaqeH 1B %AIJD NI4T 0ZLEOYED
¥8/€0-18/01 3 ¥8/€0-18/01 L0°1 ‘uuay ‘9339|048 JEeu yduedug aiddeqeu) gL LEOYED
1B-6L6L "OStW 6 18/50-6L/S0 £° 8¢ ‘uuel ‘QWOodMBN Jeeu X%38J4) BULNULIS GLLEOPED
18-6.61 "OSLW S 18/Z0-6L/S0 S ve ‘UUBL ‘SBJUIUY 1B %8ed) 138%3BL 0L LEOVED
18-6L61 "9ISiw 14 08/L0-6L/S0 6v ‘uua) ‘sedyluy 3B 06 AeMuUBiH 831B3IS 3R 3404 JwO|) [BIEOYEC
L8-6461 "9SiW L L8/£0-6L/90 aN ‘A¥ ‘84035 sjueAug JeBBU YOURJg | LWINOS (OBSEOVED
18-6461 "OSiW L 1B/€0-64/90 an *AW ‘uewuegq Jwau ¥88J) URLPUL 313347 0SSEOPED
~8¥/¥0 LE€/60-2Z/01 a -6L/01 096 *AW ‘®litAJdnoqueg 3B J2ALY puelJOqUN)  00SEOYED
18-6L61 °"ISIW 9 1B/€0-64/90 an *A¥ ‘pPdJeAudeg JBEU %B84) %JOd4 PRON (SGLECYEQ
18-6L6L "ISLWN L 18/€0-6L4/90 aN “AM ‘daxiem Jeeu 38ad) BulNULIS %JOJ (PPN  0O0LEOPEOD
~6L4/01 SL/60-8€/80 a -6L/01 608 ‘A ‘BiltABuULd JBAU JBALY PUB(JBQWND QOOEOYED
18-6461 "Istw L L8/€0-6L/90 aN ‘AW *Ade) Jeeu 3BeJ) IYBLEJIS NJO4 3407 OEBZOVEOD
18-6L61 “ISLW L L8/€0-64/90 an *A¥ ‘puB|ISI 91339y Jesu ¥88J4) juBieJ3IS  008ZOYED
18-6L61 "ISLW 8 18/€0-6L/90 an *A¥ ‘3L LtASULYd JBBU %BBJD JeB () B33 OSHZOPEQD
L8-6L6L "ISLN L L8/€0-64/90 aN “AM ‘Bl liABuULd JBBU 3BBJ) JEB (D  00PZOPED
-0t /80 a -6L/01 9°09 *A¥ ‘040QS3|PPLW JBBU XBB8J) MO|[3A 000ZOPED
18-6L61 IS L 18/€0-62/90 an ‘A% ‘s¥eQ Jesu Wee8u) adiumoug (06ZLOYEO
18-6L61 ISt L 18/€0-64/90 an TAM ‘rdojuyled Jeeu 8eJu) 3138NINd  0SZLOVED
-0%/€0 a LB/10-6L/11 PLE "AM ‘uB|JBH JBBU JBALY PuB(JBGUN)  000LOVEQ
-LL/01 a -08/10 zzz *AM ‘ue|JeH 3B 3JOJ JAAO(D (06600vE0
-iL/€0 9 L8/€0-64/90 8°sg *AM ‘y3Lws JmAU %404 SULIJEN 00BOOYED
-0v/€0 61 18/80-64/S0 £°z8 ‘A% ‘pum(Jaqund 3B W404 J00d 00SO0PEO
18-6L61 “ISiW L LB/€0-6L/¥0 an *A¥ ‘S33In|D Jeeu ¥deu) Asuocl  0BYOOYEQ
pJod84 jo S? | duies pJoJad AN,.EV "ON
potJad mo| 4 40 40 poidad eade aweu uoiiels uotiieys
Jaqunp juswypes abBeuieuqg

ULSBQ J8ALY PUB(JAQUN) BY3I U} BIBP JUBWILPIS-POPUACSNS 40 AJBWWNS--"¢ B{qe|

27



£8-Z2861 "OSIW € £8/£0-28/€0 z20°2z ‘uuel ‘sBe||iA uBYBW Jeeu ¥3eaJ) A3OwS LELBLOVEOD

6461 ‘GL6L "ISINW 14 08/L0-6L4/S0 6°L2 Tuuel ‘eeys 18 ¥Jo4 ydesg g£L8LOVED
18-GL6L “IOStW St 08/L0~-SL/L1 99 ‘uUUBL ‘9| FAULEBIS 3B JBALY MAN  (0SBLOYED
9L-GL6L "OStW L 9L/LL-GL/LL LE'E TuUB) ‘ULBIUNOW XJO4 IB JBALY MBN 06LL0¥E0

-25/01 g€ 18/80-4L/90 S91 *Ay ‘Sl AdOyS JBOU 30eJ) %INg 00SLOVED
vL/60-9S/10 a 99/60-59/80 s8° *A% ‘poomudaJn 3w ydusug U0 {84 (Q0ELOVED
¥8-9S61 ¥dSO 6S 09/50-09/20 9" ‘AW ‘oxen sdexded Jeeu ydouedg euB) 3Jod4 }SBM  00ZLOPEO

vL/60-EL/01
¥8/60-€L/S0 99/60-€9/01

99/60-95/20 a 29/60-9%/20 L9 *AW ‘@xen sJaxJed JBOU youwsug AUR) 00LLOYED
se.d-9g8/.0 a L8/80-6L/11 v09 AW ‘SMO| (19 3B JBALY 813ISEINI0Y 00S90VED
L8-6.61 °"OStW £ L8/£0-08/%0 aN *Ay ‘*AejJny Jvau Xe8J) usBLPUI 00BSOVED
18-6L61 "IOSIW 9 L8/£0-6L4/90 aN *AY ‘88)%OW Jweu xJo4 (BJNBT  0BLSOPED
L8-6L61L °"OSIW S 18/€0-6L/80 aN *Ay ‘se|doed JesU %@ei1) puod (OELSOVED
1L8-6.61 °"OSLW S L8/€0-6L/80 aN AW ‘PJOFMRI] JBBU JBALY ©131SEBIRI0Y 03 XNJOJ YiInos QO9SOvED
L8-6L61 "ISLIW L L8/€0-6L/90 aN *AY ‘do3jybBiH JBOU %88J4) BiwJ4) (0SSSOVED
L8-6L61 "ISiW L 18/€0-6L/90 aN *Ay ‘®A0JD BULd JEBBU JBALY L9JunEY 03 AJeinqiJl  008YOYEOD
18-6L61 "3ISiN 9 18/£0-6L/90 anN *Ay ‘seqse Jmeu JaALY |8J4neT 03 AJeINQLJl  0S9YOVED
-t/01 L1/21-80/80 a -i8/¢%0 LL6" L *AY ‘S| |84 puUB(JBQUND 3B JBALY puw|LBquN) QO0SYOPED
L8-6.61 °"IStW 9 L8/£0-6L/80 aN T ‘unuINg JRBU N8BL) YSJEN  OSEVOVED
L8~-6L61 °"OSLKW L L8/¥0-6L/90 €01 cAy ‘Bungswel || tM JBOU XB8JD 0Dt 1er 0Q0ZYOVED
L8-6L61 °"OSLW S 18/20-6L/60 z2°82 ‘uueyl ‘uBydIeY 3B JBALY 0Dt ler (OSLYOVED
18-6L61 °"OStW 8 18/90-6L/90 aN *A¥ ‘PJ0O34O0M JEBBU 3BBJUD SIIBM  00LPOPEOD
-£8/01 '
18/60-6L/11L

se4d-05/01 a 29/60~-£8/01 209°1 *Ay ‘BangsweL{tM 3B JBALY PuBiJEqWN) QOOVOVED
-89/L0 . a L8/L0-6L/21L LEE *Ay ‘uo3xeg 3% %404 JEBLD QLE6EOVED

pJoJ38J 30 so |dues p4038d AN*EV "ON
potded mo 4 40 40 pojaed gaJe aweu uoLIRIS uoL3e3s

Jaqunp jusuwipes adeuieuq

PONULIUD)--ULSBq JBALY PpuUB|JBGQWN) B8y} U} BIRP JuBwipes-pepuadsns 40 AJewung---¢ @|1Qqe)



18/11-94/90 St 18/01-08/v0 Z29°¢ Tuueyp ‘3pJe ||V Jesu 884D Pexood) GL8BOPED
18-6L61 "OISLW 9 18/80-6./S0 2°0L Tuue) ‘pooMd3iEY ' JO4 JBB|D 00LBOVEOD
L8/Lt-94/L0 €l 18/60-08/¥0 [} ‘uusy ‘As|swiu9 Jmeu ydueug Bucl (QQ9BOYED
18-6L61 °"ISIW v 08/L0-6L/50 L°L2Z Tuuey ‘As|SuiJn JeBu %I04 JBE|) 6UOJd YIJON 0SG80vED
-v€/80 a 98/60-9L/01 Z8¢€ TUUBL ‘JB3ALY MAN 3B JBALY MAN Q0SBOVED
18-6461 °"3IStW S 18/80-6L/S0 L 8t Tuus) ‘suLqqQoy JEBU 3BBJL) BuOISWLJUg Q0ZBOVEQD
18-6L61 °OStW L 18/S0-6L/S0 Stz TUUBL ‘3| [ LASIUNY JBBU X884) %I0M Juied 096LOVED
SL6L "IStN § SL/21 6°v9 ‘uuay ‘BUOULM IB JBALY O|B4ING  OYELOPED
L8-6L61 °ISiN S 18/80-6L/S0 S°Zv TUUBL ‘BUOULM JEBBU 884D O(BiNG 0Z6LOVED
=LL/S0 (%4 L8/0L-SL/1L1L 861 ‘uuel ‘| {8pJo) 3B JeALy MBN  BO6LOVED
6L61 ‘SL6l "ISIWN 14 08/L0-6L/S0 L 2z Tuusl ‘AJawoBiuoN 3B 4oy AJBwoBjuoy 068L0YEQ
18-S.6L "ISIN il 9L/ L L-SL/11 8°2¢ ‘uudy ‘uoLidun, Ajows 3B 388J4) Ayows 6L8L0vEQ
18/60-64/21 € €8/€0-28/€0 6L1°2 Tuusl ‘uoLidun, AYows asoge youedg Buy (mMog LLBLOYVED
€8/11~-94/11 a €8/11-84/01 2Ll ‘uus) ‘esuquel 3B Y8eJ) AWows 9LBLOVED
€8-2861 "IOSINW € €8/€0-28/€0 |44 Tuue) ‘83.quaH 3B %esJ) BUOISWLJE B33} 6SL8L0VED
€8-2861L 2SN € - €8/€0-28/€0 L°91 ‘uusy ‘seJqual Mo|ag 3eeJ] Ajows LS.8L0vE0
€8-1861L "OSIW v €8/€0-18/11t 8v° S TUUB]L ‘8s8uqueH 3B yinow 3B Waed) 3omuysS 9S.L8L0VED
v8/£0-28/v0 a v8/£0-28/v0 80°¢ ‘Uus) ‘@suquel 3e We8J) FIBVYS SSLBLOVED
ZB-SL61 "OSiW € £€8/€0-28/€0 6L Tuusy ‘®auquiey 3B ydueug BMoT £S/8L0HED
Z28-S.461 °"OSIN Z 28/11-28/€0 Li°} ‘uuay ‘@sJuquel JESU YInow IR Youeug Si|ig ZSL8LOVED
€8/01-SL/20 a £€8/60-08/01 L9’ ‘uus) ‘@sJqueH Jeau youedg S{lig SL8L0pE0
£€8/60-28/90 3 €8/60-Z8/01 L0 8 Tuusl ‘saJquely aAoge %a384) Axouws S¥L8L0YE0
2861 ISIW LL/€0-SL/21 € Z8/LL-SL/11 8e° 1 Tuuey ‘saJqueH Jesu yourdg uesJy vL8LOPEQD
€8-2861 “ISiW € €8/€0-Z8/€0 vZ-s ‘uuel ‘8elqueH Jeau X8aJ) Axows 6ELBLOYED
€8-2861 °"ISIN € £€8/£0-28/¢0 6L°¢ ‘uuel ‘esJquel JBAU %404 JBYSY BELBLOVEQ
pJ039d jo s@dues pJooed ANrEV B “ON
potsed moi4 40 40 potded -1-N) - aweu uo|3elS uotieyg
Jaquny jusuwpasg abeuieug

P3NULIU0D--UISBQ 48ALY PUBR[JIBQWN) BY3 UL BIEP jusw|pas-papusdsns 4o Adeuung---g ajqge)

29



L8-6L61 "ISIN S 08/L0-6L/S0 Lt *uuel ‘A34L1D 1B JOALY 404 Aeued  Q0SBLYED
-rL/01L 82 €8/90-6L/01 oLz ‘uuady ‘ouoqsuien dnoQe JBALY Butdeocy (0LOBLYED
-ZZ/01 1 6L/11 Loe‘L TUUd) ‘BULLB) IR JOALY puBlJEqQUWND  QOSLLYED
=Zr/0L vZ 18/90~-64/S0 S0t TUU3) ‘UMOISPJLE JBBU JBALY JIOM  00091PED
18~-6.61 "OSIN 9 18/90-6.L/S0 912 ‘UUSL ‘I lBW L lBd JBBU JOALY J|IO0M %JO4 UB3I0Y GLBGLYED
L8-6L61 "IStN 9 18/90-6L/90 34 TuuBL ‘JOALY 41OM 3B JBALY JLOM 09BSLPED
L8/11-6L/0Lt 1L/60-2¢/01 61 18/90-6./50 Sl ‘uusy ‘suld|y JeBU JBALY ABGO %404 3IS@M  000SLYEOD
18-8L61 °“ISIN Si 18/90-6L/S0 8°0L "uuel ‘PeJ| Y Jeau J3ALY AegqQ %404 3ISeM (089vIVED
-Zv/01 61 L8/90-6L/S0 202 ‘uue) ‘umojlsBwer Jeeu JBALY ABGQ Y404 3ISB3  QO0SPLYED
18-8L61 "ISIW v 18/90-6L/S0 v €2 ‘uuel ‘pue|ileBOg JBIU Y8AJD) BA0D 0LlBIING QLYYLPED
L8-8L61 "OSLN 9 18/90-6L/S0 Lit ‘uuel ‘Jdepim Jesu J8ALY AB8GQ %404 ISe3  QErrLYEOD
18-8.61 "ISLN 9 18/90-6L/50 8°G1 ‘uue) ‘we|eS Jeau punody dwe) 3IB %88J4) 8UBDLJINH IPEYLVED
L8-8L61L “ISIN [} 18/90~-6L/S0 9°vE ruus) ‘A3t) AegQ 3e JeAiy AaqQo %404 Ise3 OreviveoD
18-6461 "ISIN 14 L8/€0-6L/90 anN *AY ‘AJoBeun Jeau »aesu) BUMULS 00LLLYPED
L8-6L61 "IStN 9 18/90-6L/90 aN Ay ‘weed) J({Oom 3B ¥MBed) JLO0M 00LOLPED
18-6L61 "ISINWN L L8/90-6L/80 aN AW ‘uOL3IJUNP %BO BILYM 3B YA8J) %I0Y¥ (Q9SOLYED
L8~-6L61 "IStW L L8/€0-6L/90 an AW ‘llBy3zdeg Jesu 33aJ) youned BuiJedy (ESOLYED
-Zv/60 a -08/S0 14°1] *AY ‘sSudeals JEOU JBALY puB|JBqUN) X¥JOJ Y3nos (Q0SOLYED
~-€8/0t (vL) -6L4/S0 o08 ‘uusy ‘pJod POOMJBYIEST B JBALY puB|lJAquN) YJO04 Y3INOS 01ZOLYEC
a -£8/01
-SL/L0 LL/60-0€/01L re Z28/90-9L/€0 ZLz ‘uuel ‘sutqqoy Jeau 3Jog4 Jead|d Q0S60VED
18/11-08/10 €Z 18/01-64/S0 86 ‘uusl ‘AgBny 3e %88JD MEeQ 33itUYM 00V6OVED
18-6.61 °"IStW S 18/90-6L/80 viE ‘uua) ‘AJewue|H Jeau ¥IIJD 4I1OM YOEBIE S6E6OVED
18-6461 "IStW L 18/90-6L/S0 €2z ‘uUuayl ‘e tAaddung Jesu ®eaJd) QEJU auog (QSE60VED
L8-6461 °"IS!NW 9 18/80-6L/S0 0zt UUay 9 LAJINg JBAU X404 JBD) (98BOVED
pJo38d 3O So |dwes FCEEN nN*Eu “ON
poiJad mo|d 40 40 potdJed eaJe aweu uoL3ie3}s uotileys
Jagqunn juswipas abeuliedq

PANULIUOD-—ULSBQ JBALY PUB{JIBQWN) BY} UL BIBP JUBWLPES-PBpPuUadSNS 40 Asewwng---g 8|qgel

30



-19/.0 LE £€8/v0-6L/80 SEB6 ‘uus)l ‘(BAOY 3J40d IR JBALY POY (QOLIEPED

-8£/01L 8Z €8/v0-6L/80 981 ‘uuel ‘swepy JedU JOALN paY %404 Jnyins  Q009EYED

-GL/80 ¢€Z £€8/60-6L/80 9°69 ‘uuey ‘pietiBuiads 9AOQE JBALY PBN X204 JN3 NS  OLLSEPED

-rZ/0t 12 Z8/21-6L/L0 189 ruusy ‘sBuiuds uo3sSBuLy JBBU JBALY y3ladiaeH (QOSYEVED

-v9/.L0 9¢€ €8/v0-6L/L0 €°vZ ‘UUB)L ‘8L LAYSEN B anUeAY 9330(JBy) 3B ¥88J) puR|ydLy OO0LLEPED

- -59/01 92 €8/S0-6L/L0 LEZ ‘uuB) ‘BUJAWS JBBU JUBALY SBUO3}S XJO4 }SAM oommuvmo

TUU9 | ‘040qSB8JIJNKN 1B
L8/60-€L/L0 ZZ L8/60-6L/L0 SOl % td UOSUBKW 1B J8ALY SBUOIS 3404 3IS8m  (0L08ZPE0
-€9/80 8S/11-06/01 62 €8/S0-6L/80 z92 ‘uue)l ‘SBSSBOSET JBOU JBALY SBUOYS #JO4 3IS®RI  (QOSLZPEOD
-2Z/01 (06) -SL/10 069°01 “uue) ‘8sBeylJe) I JeALY puetLJeqUN) QDOSZYED
18-6L61 °"OStN S 08/L0-6./S0 :1> ‘Uual ‘@ EASY00) Jedu Zp AMH 3S 3B JBALY JBiem Bul| vl (0SBZZYEOD
-vZ/0t 8i 18/80-6L/S0 ovr9 TUUBL ‘B L LAUULNOW JBBU JBALY SUL|ILOD Q00IZPED
L8-6461 "3IStW S 08/4L0-6L/S0 Z2°8S ‘UUBL ‘BIOLA JBAU BBJD AJOWDLH QZLOZPEOD
18-6461 "OStW S 08/L0-6L/S0 9°8S Tuuay ‘968109 BULAJT JeBU N8ddD S(LIH 09Z0ZVED
L8-8L61 "ISIW 9 L8/20-6L/S0 [ 4> ‘uual ‘eBe| |0) BULAJI 3B ¥Eedl]d 131015 (QEZOZYEC
L8-8L61 "ISIW 9 18/20-64/S0 vit ‘uuBl ‘U03|JRY JBOU JBALY SULL10) (00Z0ZYEO
L8-6L61 "IStW S L8/€0-6L/S0 6°22Z TUUBL ‘UMDIJBNIRE IW JBALY SULLLO0D 9SLOZYPED
L8-6L61L "ISIWN G 08/L0-6L/S0 ZL TUUBL ‘MBLAJBALY 1B PROY JBALY ANDOY 3I® JBALY AW20H¥  9LLOZYED
18-6L61 "OSIKH S 08/L0-6L/S0 ’ SLlL ‘uue) ‘Bideds MO(8Q JBALY JB(LLNILBD  0000ZPEOD
L8-6L61 °"ISLAN & 08/L0-6L/S0 L°LE TUUBL ‘SJOABRL JBOU JBALY JBLLINILED  QLZELYPED
18-6L61 "ISLN ‘v 08/€0-6L/S0 vel ‘uue) ‘ue8dueds Jwau »88J) Buwvd)  00Z6LPE0
L8-6L6L "IStW 9 18/20-6L/S0 L°6€ ‘UUB ) ‘PoOOMEUOT JRBU X%B9J4) APB|H  S668LHED
L8-6L61L "SSIAN ¢ 08/€0-6L/S0 L ‘UUBL ‘MALA((eg JBBU DEOY BURIURT IV %068.) WRPJISAREY GE68IHEQ
L8-6L61L "ISIK ¢ 08/€0-6L/S0 6°91t ‘uuel ‘deSBULM 3I® PRON BUBIUET 3R %88JD) 96E GZEBLPED |
L8-6L61 "ISILAN € 6L/11-6L/S0 8 vl ‘uuel ‘BJQOW 3® 894D A3LL)  0ZSBLLEO
pJ0J8d 40O S8 | dues FRGELN] AN*EV - “ON
poiJad moid 40 40 poiJed el aweu uoy31B3S uoyieyg
JaquinN juswtLpes aBuvuLeuQ

PaNUL3IU0D--ULSBY JBALY puB|[JBQUND BYF U}

Bjep juewipes-pepuadsns 4o AJRwUNS--°g @|qeL

31



-6£/20 (Sil) -€L/L1 86S° L1t *AY *SJBALY puedH JBBU JIALY pue(JBqun) (ZZBEVED
-0¥/20 S¢€ 18/80-4L/90 1444 *AY ‘Zype) JBOU JOALY 8133t O000BEPED
08/60-4S/01 ¢l 08/1i1-64/80 vel ‘uuey ‘yo|tys Jeau aeJ) mo| |3A (00L9EVED
-08/01 € 18/20-08/11 €01t ‘uudl ‘SLLLIW SHLLI 3B ¥83JD MO|(BA (699EYED
pJ0Dadd jo se |dues pJod8d anEv "ON
potJed moi4 30 40 potaed -] -] swWBU U0 31R3}S uoi3els
JaqunN juswipes afeuiedg

penuUL3IU0)~--ULSBQ JBALY pue|JaquwN) Byl UL

e3BpP jUBwW|pas-papuadsns jo AJewwnS--°g 8|qel

32



Tennessee River Basin

03448000 French Broad River at Bent Creek, N.C. (#1)

Sampling period: 03/09/35-12/31/37

Daily record: 03/01/35-12/31/37; 12/05/62-12/31/65

TVA computed daily record for January and February 1935 for 03448000 French Broad
River at Bent Creek (DA = 676 mi®) by using sediment concentation from 0351500
French Broad River at Asheville, N.C. (DA =945 mi®). These January and February 1935
concentration data that were collected at 03451500 have been entered in WATSTORE
under 03451500, not 03448000.

Records for this station have always been published as French Broad River at Bent Creek.
TVA data sheets have used the names "near Bent Creek," "at Bent Creek," and "near
Skyland, N.C." for this station. This station is listed in the Federal Inter-Agency River
Basin Committee, 1949, inventory as French Broad River near Skyland, N.C.

Sampling at Asheville started 10/10/34 and ended 03/08/35
Sampling at Bent Creek started 03/09/35 and ended 12/31/37
Sampling at Asheville started 01/03/38 and ended 09/21/38

03451000 Swannanoa River at Biltmore, N.C. (#2)
Sampling period: 12/01/34-12/31/37
Daily record: 12/01/34-12/31/37
No comments

03451500 French Broad River at Asheville, N.C. (#3)
Sampling period: 10/10/34-03/08/35, 01/03/38-09/21/38
Daily record: 10/01/34-02/28/35, 01/01/38-09/30/38
See comments for French Broad River at Bent Creek.

03455000 French Broad River near Newport, Tenn. (#4)
Sampling period: 07/02/34-07/01/38
Daily record: 07/01/34-07/01/38
No comments

03461500 Pigeon River at Newport, Tenn. (#35)
Sampling period: 07/02/34-07/01/38
Daily record: 07/01/34-06/30/38
Data not stored in WATSTORE for this station. No gaging station here during period of
sediment data collection. TVA took flows from Pigeon River at Hartford 03461000
(DA =547 mi®) (03461500; DA =666 mi’) and applied a drainage area correction, except
from 10/37-12/37 when a temporary Newport rating was used.
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03465500 Nolichucky River at Embreeville, Tenn. (#6)
Sampling period: 10/12/34-12/31/37
Daily record: 10/01/34-12/31/37
88777 record 12/01/62-12/03/65
No comments

03467600 Nolichucky River near Morristown, Tenn. (#7)
Sampling period: 07/02/34-06/27/38
Daily record: 07/01/34-06/30/38
Records for 03467600 (DA = 1,686 mi®) combined with and stored as 03467500 Nolichucky
River near Morristown (DA = 1,679 mi?)

03468200 French Broad River at Dandridge, Tenn. (#8)
Sampling period: 02/13/34-10/05/38 only three samples until 06/23/34
Daily record: 07/01/34-09/30/38
Records for 03468200 (DA = 4,446 miz) combined with and stored as 03469000 French
Broad River below Douglas Dam, Tenn. (DA = 4,543 mi?).

03477000 South Fork Holston River at Bluff City, Tenn. (#9)
Sampling period: 12/19/34-06/27/35
Daily record: 12/01/34-06/30/35
No comments

03486000 Watauga River at Elizabethton, Tenn. (#10)
Sampling period: 12/20/34-06/27/35
Daily record: 12/01/34-06/30/35
No comments

03487400 South Fork Holston River at Kingsport, Tenn. (#11)
Sampling period: 12/19/34-07/02/38
Daily record: 12/01/34-06/30/38
No comments

03490000 North Fork Holston River near Gate City, Va. (#12)
Sampling period: 02/13/35-07/02/38
Daily record: 01/01/35-06/30/38; 12/01/62-12/15/65
No comments
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03494000 Holston River near Jefferson City, Tenn. (#13)
Sampling period: 09/11/37-10/05/38, three samples in 8/40
Daily record: 01/01/38-09/30/38
Sediment data collected from 09/11/37-12/31/37 at 03494000 (DA = 3,429 miz) were used
with flows from Holston River at Strawberry Plains, Tenn. (DA = 3, 26 mi°) to compute
record for Strawberry Plains.

03494900 Holston River at Strawberry Plains, Tenn. (#14)

Sampling period: 02/13/34-09/10/37 only three samples until 06/23/34

Daily record: 07/01/34-12/31/37

See comments for Holston River near Jefferson City. Records for 03494900
(DA =3,626 miz) combined with and stored as 03495500 Holston River near Knoxville,
Tenn. (DA = 3,747 mi®). TVA computed daily record for 03494900 from 09/11/37-
12/31/37 based on samples collected at 03494000 Holston River near Jefferson City. Since
the difference in DA between 03494900 and 03494000 is only 5 percent of the DA for
03494900, the 09/11/37-12/31/37 data have been stored.

03497100 Tennessee River below Knoxville, Tenn. (#15)
Sampling period: 10/05/38-04/09/42
Daily record: 10/01/38-03/31/42
Auxiliary gage for 03497000 Tennessee River at Knoxville (DA = 8,934 mi®). Period of
record for 03497100 is 1943-82. Sediment data collected at 03497100 (DA = 8,963 mi’)
stored as 03497000. Period of discharge record for 03497000 is 10/1899-01/82

03498000 Little River near Walland, Tenn. (#16)
Sampling period: 12/12/34-08/17/35
Daily record: 12/01/34-09/30/35
Even though the periods of record overlap slightly, sampling was discontinued near Walland
and moved to Little River near Rockford, TN 03499110

03499110 Little River near Rockford, Tenn. (#17)

Sampling period: 06/24/35-12/28/37

Daily record: 07/01/35-12/31/37

This station was operated by TVA and discharges were never entered in the WATSTORE
system, therefore the sediment data for this station were not put in WATSTORE. TVA
daily sediment summary sheets have the following notes on them.

07/01/35-12/31/35 discharge estimated from gage height readings taken during sediment
sampling and from comparison with Walland.

01/01/36-02/29/36 discharge = Walland discharge times drainage area factor.

03/01/36-12/31/37 discharge from Rockford rating,.
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03507000 Little Tennessee River at Judson, N.C. (#18)
Sampling period: 04/29/35-06/30/38
Daily record: 04/01/35-06/30/38
No comments

03513000 Tuckasegee River at Bryson City, N.C. (#19)
Sampling period: 04/29/35-06/30/38
Daily record: 04/01/35-06/30/38
No comments

03519500 Little Tennessee River at McGhee, Tenn. (#20)
Sampling period: 12/12/34-12/28/37, one sample in February 1934.
Daily record: 12/01/34-12/31/37
No comments

03520000 Tennessee River at Loudon, Tenn. (#21)
Sampling period: 12/12/34-10/05/38, one sample in February 1934.
Daily record: 12/01/34-09/30/38
No comments

03527000 Clinch River at Speers Ferry, Va. (#22)
Sampling period: 12/19/34-07/02/38, one sample January 1934.
Daily record: 12/01/34-06/30/38; 12/04/62-12/08/65
No comments

03528000 Clinch River above Tazewell, Tenn. (#23)
Sample period: 01/08/37-02/07/43
Daily record: 01/01/37-05/31/42 ‘
~ Records from 03528020 Clinch River near Tazewell (DA = 1,482 mi’) were combined with
and stored as 03528000 (DA = 1,474 mi®)

03528020 Clinch River near Tazewell, Tenn. (#24)
Sampling period: 06/23/34-01/07/37
Daily record: 07/01/34-12/31/36
Records for 03528020 (DA = 1,482 mi’) combined with and stored as 03528000 Clinch River
above Tazewell (DA =1,474 miz)
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03528410 Clinch River near Loyston, Tenn. (#25)
Sampling period: 03/13/34-07/30/35
Daily record: 04/01/34-07/31/35
No gaging station ever existed at this location. The discharges used by TVA to compute
daily sediment record were estimated from records at Tazewell, Arthur, Coal Creek, and

stage at Loyston at time samples were collected. These data have not been stored in
WATSTORE.

03532000 Powell River near Arthur, Tenn. (#26)
Sampling period: 06/26/34-05/23/42, 08/10-12/42, 12/29-31/42, 02/05-07/43
Daily record: 06/23/34-05/31/42
Samples taken in 08/42, 12/42, and 02/43 are not mentioned in the Federal Inter-Agency
River Basin Committee, 1949 inventory.

-------- Powell River near LaFollette (near Agee), Tenn. (#27)
Sampling period: 01/20/34-07/30/35
Daily record: 04/01/34-06/30/35
No gaging station ever existed at this location. The discharges used by TVA to compute
daily sediment record were estimated from records at Tazewell, Arthur, Coal Creek, and
stage at LaFollette at time samples were collected. These data have not been stored in
WATSTORE and no station number exists for this location.

03533000 Clinch River below Norris Dam, Tenn. (#28)
Sampling period: 12/16/37-04/16/42
Daily record: 01/01/38-12/31/41
All data were collected after closure of Norris Dam on 03/04/36. These data have not been
stored in WATSTORE. Records from 03533500 Clinch River near Lake City (Coal
Creek), Tenn. (DA =2,921 mi’) were combined with and stored as 03533000
(DA =2,913 mi®).

03533500 Clinch River near Lake City (Coal Creek), Tenn. (#29)
Sampling period: 02/05/34-03/10/36
Daily record: 2/01/34-3/04/36
Records for 03533500 (DA = 2,921 mi’) combined with and stored as 03533000 Clinch River
below Norris Dam (DA =2,913 mi?)

03540500 Emory River at Oakdale, Tenn. (#230)
Sampling period: data 12/12/34-12/28/37
Daily record: 12/01/34-12/31/37; 12/21/62-12/31/65
No comments
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03548500 Hiwassee River above Murphy, N.C. (#31)

Sampling perid: 05/10/40-05/21/42

Daily record: 05/01/40-05/31/42

Prior to 05/10/40 samples were collected at 03549000 Hiwassee River at Murphy, N.C.
(DA =421 mi®), although this distinction is not made in the Federal Inter-Agency River
Basin Committee, 1949, inventory. Although the periods of flow record overlap for the
first 7 months of WY 1940, the records from 03549000 have been combined with and
stored as 03548500.

03549000 Hiwassee River at Murphy, N.C. (#32)
Sampling period: 02/22/34-03/30/34, 06/04/34-06/08/34, 08/14/34-04/26/40
Daily record: 08/01/34-04/30/40
Samples collected in 06/34 are not mentioned in the Federal Inter-Agency River Basin Com-
mittee, 1949, inventory. Although the periods of flow record overlap for the first 7
months of WY 1940, the records for 03549000 (DA =421 mi’) have been combined with
and stored as 03548500 (DA =406 mi®).

03550000 Valley River at Tomotla, N.C. (#33)
Sampling period: 06/04/34-06/08/34, 08/14/34-05/20/42
Daily record: 08/01/34-05/31/42; 12/20/62-12/27/65
Samples collected in 06/34 are not mentioned in the Federal Inter-Agency River Basin Com-
mittee, 1949, inventory.

03554000 Nottely River near Ranger, N.C. (#34)
Sampling period: 06/04/34-06/08/34, 08/15/34-05/27/42
Daily record: 08/01/34-05/31/42
Samples collected in 06/34 are not mentioned in the Federal Inter-Agency River Basin Com-
mittee, 1949, inventory.

03555000 Hiwassee River at Hiwassee Dam, N.C. (#35)
Sampling period: 01/13/37-10/05/38, 09/21/40-11/27/40, 02/24/41-02/10/41
Daily record: 01/01/37-12/31/38, 10/01/40-12/31/41
Hiwassee Dam closed 02/08/40. All data collected after 02/08/40 have been stored but zero
concentration days have been deleted. Prior to 1936, this station was called Hiwassee
River near Vests, N.C. See comments on 03555700 Hiwassee River at Apalachia, Tenn.

03555700 Hiwassee River at Apalachia, Tenn. (#36)
Sampling period: 03/19/34-03/30/34, 06/04/34-06/08/34, 01/17/35-01/06/37
Daily record: 03/16/34-03/30/34, 06/03/34-06/09/34, 08/01/34-12/31/36
This station was operated by TVA, and discharges were never entered in the WATSTORE
system. Samples collected in 03/34 and 06/34 are not mentioned in the Federal Inter-
Agency River Basin Committee, 1949, inventory. TVA used sediment data from this sta-
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tion (DA = 1,043 mi®) and discharge data from 03555000 (DA =968 mi’) to compute daily
sediment discharge for 03555000. The reason for this is unknown especially since there
apparently was a TVA continuous-record gaging station operating at this location during
the period of sediment data collection. Since there seems to be some confusion about the
location of this station, and since the difference in DA between this station and 03555000
is only 8 percent, the sediment data for 03555700 have been stored as 03555000. TVA
also computed daily sediment record for 03557000 for the period 08/01/34-12/31/34 using
a weighted sediment concentration from Tomotla, Ranger, and Murphy. These weighted
values have not been entered in WATSTORE.

03556000 Turtletown Creek at Turtletown, Tenn. (#37)
Sampling period: 06/04/34-06/08/34, 08/24/34, 09/04/34, 01/17/35- 06/29/38
Daily record: 01/01/35-06/30/38
Samples collected in 06/34, 08/34, and 09/34 are not mentioned in the Federal Inter-Agency
River Basin Committee, 1949, inventory.

03561000 North Potato Creek near Ducktown, Tenn. (#38)
Sampling period: 06/04/34-06/08/34, 08/24/34, 09/04/34, 01/18/35-06/29/38
Daily record: 01/01/35-06/30/38
Samples collected in 06/34, 08/34, and 09/34 are not mentioned in the Federal Inter-Agency
River Basin Committee, 1949, inventory.

03562000 Brush Creek near Ducktown, Tenn. (#39)
Sampling period: 06/04/34-06/08/34, 08/24/34, 09/04/34, 01/18/35-06/29/38
Daily record: 01/01/35-06/30/38
Samples collected in 06/34, 08/34, and 09/34 are not mentioned in the Federal Inter-Agency
River Basin Committee, 1949, inventory.

03566000 Hiwassee River at Charleston, Tenn. (#40)
Sampling period: 02/22/34-03/30/34, 02/07/35-09/28/38
Daily record: 01/01/35-09/30/38
No comments

03566630 North Chickamauga Creek near Hixson, Tenn. (#41)
Sampling period: 01/18/37-06/29/38
Daily record: 02/01/37-06/30/38
This station was operated by TVA and discharges were never entered in the WATSTORE
system; therefore the sediment data for this station were not put in WATSTORE. Daily
discharges are available in TVA report number 0-5794. TVA also estimated daily sedi-
ment record for 01/37.
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03567600 South Chickamauga Creek near McCarty, Tenn. (#42)
Sampling period: 02/02/37-06/29/38
Daily record: 02/01/37-06/30/38
This station was operated by TVA and discharges were never entered in the WATSTORE
system. Therefore the sediment data for this station were not put in WATSTORE. Daily
discharges are available in TVA report number 0-5794. TVA also estimated daily sedi-
ment record for 01/37.

03568000 Tennessee River at Chattanooga, Tenn. (#43)

Sampling period: 11/20/34-12/31/42, 03/44-06/44, 10/44-05/45, 08/45-01/47

Daily record: 12/01/34-06/30/42

Daily record for 07/01/42-12/31/42 not computed, only one or two samples per month after
05/29/42. The Federal Inter-Agency River Basin Committee, 1949, inventory indicates
that 4 samples were collected from 03/44-06/44, 8 samples were collected from 10/44-
05/45, and 14 samples were collected from 08/45-01/47; however these data have not been
found.

03570000 [ennessee River at Hales Bar, Tenn. (#44)
Sampling period: 01/29/35-07/14/42
Daily record: 01/01/35-06/30/42
Records for 03570000 (DA =21,800 mi®) comblned with and stored as 03571850 Tennessee
River at South Pittsburg, Tenn. (DA =22,640 mi?).

03571000 Sequatchie River near Whitwell, Tenn. (#45)
Sampling period: 02/23/34, 11/20/34-12/30/37
Daily record: 12/01/34-12/31/37; 12/01/62-12/31/65
No comments

03572500 Tennessee River near Scottsboro, Ala. (#46)
Sampling period: 11/20/34-09/06/38
Daily record: 12/01/34-08/31/38
There was a Survey gaging station at this location from 1/35-12/39, but the flow data were
never stored in WATSTORE. There is a station header file in WATSTORE for this sta-
tion but there are no flow data stored.

03573500 Tennessee River at Guntersville, Ala. (#47)
Sampling period: 11/23/34-11/26/35, 11/24/36-12/22/37
Daily record: 12/01/34-12/31/35, 11/24/36-12/31/37
Samples collected from 12/01/34-12/31/35 are not mentioned in the Federal Inter-Agency
River Basin Committee, 1949, inventory.



03574500 Paint Rock Creek near Woodville, Ala. (#48)
Sampling period: 12/19/34-12/28/37
Daily record: 01/01/35-12/31/37
Flow record starts in 12/35, no gage in operation at this site during first year of sediment
data collection. TVA estimated discharge for this time period from gage height readings
taken during sample collection and by "comparison with hydrograph at Chase."

03575100 Flint River at Brownsboro, Ala. (#49)
Sampling period: 12/03/34-06/27/38
Daily record: 12/01/34-06/30/38
No gaging station ever existed at this location. TVA used discharges from 03575000 Flint
River near Chase, Ala. (DA =342 mi’) and applied a drainage area correction,
Brownsboro (DA =375 mi?). These sediment data have not been stored under either
station.

03577150 Tennessee River at Decatur, Ala. (#50)
Sampling period: 11/22/34-01/15/37
Daily record: 12/01/34-12/31/36
Records for 03577150 (DA = 26,900 mi’) combined with and stored as 03575500 Tennessee
River at Whitesburg, Ala. (DA = 25,610 mi?).

03584500 Elk River near Prospect, Tenn. (#51)
Sampling period: 03/30/36-09/13/38
Daily record: 04/01/36-09/30/38; 12/01/62-12/31/65
No comments

03585500 Elk River near Rogersville, Ala. (#52)
Sampling period: 11/22/34-05/04/36
Daily record: 12/01/34-03/31/36
Only 3 samples collected 04/-05/36.

03589500 Tennessee River at Florence, Ala. (#53)
Sampling period: 05/28/35-05/09/38
Daily record: 06/01/35-06/30/38
No comments

03592500 Bear Creek at Bishop, Ala. (#54)
Sampling period: 04/23/35-06/30/38
Daily record: 04/01/35-06/30/38; 12/22/62-12/31/65
No comments
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-------- Bear Creek near Iuka, Miss. (#55)
Sampling period: 11/26/34-04/16/35
Daily record: 12/01/34-04/30/35
No gaging station ever existed at this location (DA =893 mi®). TVA computed daily sedi-
ment records by using discharges from 03592500 Bear Creek at Bishop (DA =667 mi°)
. and applied a drainage area correction.

03592825 Yellow Creek at Cross Roads, Miss.
Stage-discharge relation not determined due to backwater from Pickwick Lake.

03593005 Tennessee River at Pickwick Landing Dam (Lower Lock), Tenn.
Discharge for 03593005 (DA = 32,820 mi?) is taken from 03593500 Tennessee River at
Savannah, Tenn. (DA = 33,140 mi®), period of record 09/30-88.

03593500 Tennessee River at Savannah, Tenn. (#56)
Sampling period: 11/30/34-03/06/42
Daily record: 12/01/34-02/28/42
No comments

03603025 Duck River near Hurricane Mills, Tenn. (#57)
Sampling period: 11/27/34-01/03/38
Daily record: 12/01/34-12/31/37; 12/01/62-12/31/65
Records for 03603025 (DA =2,571 miz) combined with and stored as 03603000 Duck River
above Hurricane Mills (DA = 2,557 mi®).

03604500 Buffalo River near Lobelville, Tenn. (#58)
Sampling period: 11/27/34-12/30/37
Daily record: 12/01/34-12/31/37
No comments

03605000 Tennessee River near Johnsonville, Tenn. (#59)

Sampling period: 02/06/35-02/25/42

Daily record: 02/01/35-04/30/42

Prior to 1932 discharge data were collected "at Johnsonville" 03605100 (DA 38,530 mi?).
Name was changed to "near New Johnsonville" after gage was discontinued because filling
of Kentucky Lake caused relocation of Johnsonville. Records for 03605100 and 03605000
(DA =38,520 miz) combined with and stored as 03609500 Tennessee River near Paducah,
Ky. (DA =40,200 mi?).
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03607000 Big Sandy River at Big Sandy, Tenn. (#60)
Sampling period: 12/17/34-12/31/37
Daily record: 03/01/35-12/31/37
TVA computed daily sediment record for 12/01/34-02/28/35 by using discharges from
03606500 Big Sandy River at Bruceton, Tenn. (DA =205 mi?) and applied a drainage area
correction. Sediment data for 12/01/34-02/28/35 have not been stored in WATSTORE.

03607500 Tennessee River near Buchanan, Tenn. (#61)
Sampling period: 11/27/34-01/29/35
Daily record: 12/01/34-01/31/35
Discharge data collected "at Aurora Landing, Ky." 03608500 07/30-09/31 (DA = 40,010 mi®),
and "at Shannon Dam Site near Murray, Ky." 03608000 10/31-09/35 (DA = 39,780 miz);
these data were all combined and stored as 03607500. Sediment data for these 2 months
have not been stored in WATSTORE.

03609750 Tennessee River at Highway 60 near Paducah, Ky.

Discharge for 03609750 (DA = 40,330 mi’) is taken from 03609500
Tennessee River near Paducah, Ky. (DA =40,200 miz).
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Cumberland River Basin

03400990 Clover Fork at Harlan, Ky. (#1)
Sampling period: 04/79-
Daily record: 01/80-
No comments

03401000 Cumberland River near Harlan, Ky. (#2)
Sampling period: 05/79-01/81
Daily record: 11/79-01/81
No comments

03402000 Yellow Creek near Middlesboro, Ky. (#3)
Sampling period: 06/77-
Daily record: 10/79-
No comments

03403000 Cumberland River near Pineville, Ky. (#4)
Sampling period: 10/79-
Daily record 10/79-
No comments

03403500 Cumberland River at Barbourville, Ky. (#5)
Sampling period: 06/79-
Daily record: 10/79-
No comments

03403910 Clear Fork at Saxton, Ky. (#6) -
Sampling period: 05/79-07/81
Daily record: 12/79-07/81
No comments

03404000 Cumberland River at Williamsburg, Ky. (#7)
Sampling period: 10/53-09/62, 05/79-09/81, 10/83-
Daily record: 10/53-09/62, 11/79-09/81, 10/83-

No comments

03404500 Cumberland River at Cumberland Falls, Ky. (#8)
Sampling period: 04/80-
Daily record: 04/80-
No comments



03406500 Rockcastle River at Billows, Ky. (#9)
Sampling period: 05/79-08/81
Daily record: 11/79-08/81
No comments

03407100 Cane Branch near Parkers Lake, Ky. (#10)
Sampling period: 02/56-09/62, 10/63-09/66, 10/73-09/74
Daily record: 02/56-09/62, 10/63-09/66, 10/73-09/74
No comments

03407300 Helton Branch at Greenwood, Ky. (#11)
Sampling period: 08/65-09/66
Daily record: 08/65-09/66
Data stored by latitude-longitude number 361240084245800

034078745 Smoky Creek above Hembree, Tenn.
Sampling period: 03/82-09/83
Event record: 10/82-09/83
No comments

03407875 Bills Branch near Hembree, Tenn. (#12)
Sampling period: 10/80-09/83
Daily record: 10/80-09/83
No comments

034078755 Shack Creek at Hembree, Tenn. (#13)
Sampling period: 04/82-03/84
Daily record: 04/82-03/84
Data stored by latitude-longitude number 361341084253900

03407876 Smoky Creek at Hembree, Tenn. (#14)
Sampling period: 03/77-11/83
Daily record: 10/78-11/83
No comments

03408500 New River at New River, Tenn. (#15)
Sampling period: 11/75-09/86
Daily record: 10/76-09/86
No comments
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03409500 Clear Fork near Robbins, Tenn. (#16)
Sampling period: 03/76-09/86
Daily record: 10/83-09/86
No comments

03410500 South Fork Cumberland River near Stearns, Ky. (#17)
Sampling period: 05/79-
Daily record: 05/80-
No comments



OTHER SOURCES OF SEDIMENT
RELATED DATA

Reservoir-Accumulation Data

Large reservoirs make excellent sediment
traps because quiescent waters allow nearly all of
the stream’s sediment load to settle out. When
the reservoir is periodically resurveyed and the
bulk density of the deposited sediment is deter-
mined, the volume and weight of accumulated
sediment can be estimated. This number is cor-
rected for the trap efficiency of the reservoir; the
average sediment yield for the basin upstream of
the reservoir is then calculated. A more detailed
consideration of the use of reservoir accumula-
tion data is given in Trimble and Carey (1984).

Sediment-accumulation data from reser-
voir surveys are available for several impound-
ments on the Cumberland and Tennessee Rivers.
There are nine major reservoirs in the Cumber-
land River basin with design storage capacities
greater than 75,000 acre-feet; however, as of
1984, only two of these had sufficient informa-
tion for sediment-yield computations (Trimble
and Carey, 1984). In the Tennessee River basin,
as of 1984, there were 22 major impoundments
that had sufficient data for sediment-yield com-
putations. Trimble and Carey (1984) analyzed
these reservoir data and computed sediment
yields for the Tennessee River basin. The results
of their analysis are shown in figure 5. Figure 5
is not a true histogram since it shows rectangles
of equal width representing unequal class inter-
vals.

Turbidity Data

Turbidity data are often used as a surrogate
for suspended-sediment data, if a valid calibra-

/¢

tion can be obtained between turbidity and
suspended-sediment concentration. The tur-
bidometer response to suspended sediment will
change with the size and shape of the sediment
particles, so calibration is required at every site.
The calibration is normally done using a regres-
sion between the logarithms of the turbidity and
suspended-sediment data; however, there is
additional information in the ratio of suspended-
sediment concentration to turbidity. This ratio
is sometimes called the coefficient of fineness.
As the flow increases and transports more
suspended sediment, the average size of the par-
ticles may also increase. The suspended-
sediment concentration increases faster than the
turbidity value, and the ratio of concentration to
turbidity increases due to the larger particles.
This may not be the case for every stream loca-
tion, but points out the need for establishing a
valid calibration at each site. The influence of
other factors, such as seasonal organic material,
must also be addressed before relating turbidity
values and suspended-sediment concentration.
This general strategy of using turbidity measure-
ments in combination with periodic suspended-
sediment samples has been suggested and
demonstrated by Truhlar (1976).

In the Tennessee and Cumberland River
basins, there has been limited use of tur-
bidometers at gaging stations, usually as part of
a water-quality monitor installation. But one
particularly good example is New River at New
River, Tenn., where a 10-year record of both tur-
bidity and daily suspended sediment were ob-
tained by the Survey between October 1976 and
September 1986. Within the parts of these 2
basins that lie in Tennessee, there are approxi-
mately 50 water-treatment plant intakes located
onrelatively unimpounded streams where a daily
analysis of turbidity is performed. In addition,
there are several other water-treatment plants
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located within the North Carolina, Georgia,
Alabama, Kentucky, and Virginia parts of the
Tennessee and Cumberland River basins. These
data are generally not available in machine-
readable format and may not be saved beyond 3
years.

SUMMARY

Since the early 1930’s, the TVA and the
Geological Survey have collected a considerable
amount of suspended-sediment data in the Ten-
nessee and Cumberland River basins. These
data represent a valuable source of information
about suspended-sediment transport patterns
and yields in the two basins. These data sets
cover a wide range of drainage areas and sam-
pling frequencies, but the most important data
sets are those where the sampling frequency was
sufficient to compute daily sediment records.

In 1934 and 1935, the TVA established 51
daily record suspended-sediment stations on the
Tennessee River and its major tributaries. The
purpose of this sampling program was to provide
information on the expected useful lives of reser-
voirs being planned for the Valley. The period
of record at these stations varied from 6 months
at two stations to 8 years at nine key stations. The
majority of stations was operated for 3 to 4 years
during the period from 1934 to 1942. During this
period, some stations were moved, some were
discontinued, and some had sampling start after
1935. Ultimately, 61 different locations were
sampled during this period. In December 1962,
a 3-year sediment-sampling program was ini-
tiated at 10 stations that had been sampled
during the earlier period. These stations were
selected partly because they were on unregulated
streams. The purpose of this sampling effort was
to provide a more current index to suspended-

sediment transport in the Valley, and to make a
comparison with the results of the earlier study.

At the same time that sediment sampling
began on the larger streams, TVA also began a
program of intensive data collection on small
watersheds. These watershed research projects
continued from 1934 through the mid-1970’s.
During this time period, the purpose of these
projects evolved from studying the effects of
reclamation practices to studying the impacts of
various basin-management and resource-
development strategies.

In the Cumberland River basin, daily sedi-
ment records have been collected primarily by
the Geological Survey. Daily stations have been
operated for various periods on 17 basins rang-
ing in size from 0.67 to 1,977 mi?, with the ear-
liest date of daily record being October 1953. All
of these daily record stations are located in the
upper Cumberland River basin upstream of any
impoundments. Many of these daily stations
have been operated to monitor suspended-
sediment yields from coal-mining areas in the
upper Cumberland and South Fork Cumberland
basins; however, no basin-wide sediment-
sampling program, similar to the TV A effort, has
occurred in the Cumberland River basin.

Periodicsediment data have been collected
by the Geological Survey at 194 stations in the
Tennessee River basin and at 106 stations in the
Cumberland River basin, however, the number
of samples per station is quite low. Eighty-seven
percent of the periodic stations in the Tennessee
River basin and 91 percent of the periodic sta-
tions in the Cumberland River basin have 30
samples or less. Most of these stations with low
numbers of samples were operated during the
Survey Coal Hydrology Program from 1979 to
1981.
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Additional sediment related information
can be obtained from reservoir accumulation
data and turbidity data. Trimble and Carey
(1984) produced a regional assessment of sedi-
ment yields in the Tennessee River basin using

published reservoir accumulation data. The use
of turbidity data is still controversial, however,
when the appropriate cautions are observed, tur-
bidity data can be quite useful as a surrogate for
sediment data.
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