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GLOSSARY

The following are definitions of selected technical symbols and terms as they are used
in this report. They are not necessarily the only valid definitions for these terms.

Bed Load —the sediment that is transported in a stream by rolling, sliding, or skipping
along the bed and very close to it. In this report, bed load is considered to consist
of particles in transit within 0.25 foot of the streambed.

Bed Material —the unconsolidated material comprising a streambed, or floor of a lake,
pond, reservoir, or estuary.

Daily Sediment Record.—a record of sediment discharge prepared for sites where suffi-
cient determinations of sediment concentration and water discharge are obtained to
justify computation of daily sediment discharge (Porterfield, 1972).

Discharge of Water or Sediment—time rate of movement of volume or weight of the
water or sediment past a point or through a cross section (Colby, 1963).

Fluvial Sediment —sediment that is transported by, or suspended in, water or has been
deposited in beds by water (Colby, 1963).

Gaging Station.—a particular site on a stream, canal, lake, or reservoir where systematic
observations of hydrologic data are obtained.

Intermittent Record.—same as periodic record for this report (see periodic record).

Particle Size.—the diameter, in millimeters, of suspended sediment or bed material as
determined by sieve or sedimentation methods. Sedimentation methods (pipet,
bottom-withdrawal tube, visual-accumulation tube) determine fall diameter of par-
ticles in distilled water (chemically dispersed) or native water (the river water at the
time and point of sampling).

Periodic Record.—a record of sediment discharge prepared for sites where determina-
tions of sediment concentrations and water discharge are not sufficient to justify
computation of daily sediment discharges or where only miscellaneous samples are
obtained (Porterfield, 1972).
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Sediment—fragmental material that originates from the disintegration of rocks and is
transported by, suspended in, or deposited by air or water or is accumulated in beds
by other natural agencies (Colby, 1963).

Sediment Concentration—ratio of dry weight of sediment to the total weight of the
water/sediment mixture (Colby, 1963).

Streamflow.—the discharge that occurs in a natural channel. Although the term
“discharge” can be applied to the flow of a canal, the word “streamflow” uniquely
describes the discharge in a surface stream course. The term “streamflow” is more
general than “runoff,” as streamflow may be applied to discharge whether or not it
is affected by diversion or regulation.

Suspended Sediment —the sediment that at any given time is maintained in suspension
by the upward components of turbulent currents or that exists in suspension as a
colloid.

Suspended-Sediment Concentration.—the velocity-weighted concentration of suspended
sediment in the sampled zone (from the water surface to a point approximately
0.25 ft. above the bed to be consistent with definition of bed load on p. iv) expressed
as milligrams of dry sediment per liter of water-sediment mixture (mg/L).

Suspended-Sediment Discharge —the rate at which dry weight of sediment passes a
section of a stream or is the quantity of sediment, as measured by dry weight or
volume, that passes a section in a given time. Discharge, in tons per day, is
computed by multiplying water discharge in cubic feet per second, suspended-
sediment concentration, in milligrams per liter, and then by 0.0027.



CONVERSION FACTORS

For use of readers who prefer to use metric (International System) units, rather than the
inch-pound terms used in this report, the following conversion factors may be used:

Multiply inch-pound unit By To obtain metric uni
inches (in) 2.54 millimeters (mm)
feet (ft) 3.048 meters (m)
square mile (mi?) 2.590 square kilometer (km?)
cubic foot per second (ft%/s) 28.32 liter per second (L/s)
ton 0.9072 megagram (Mg)
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SUMMARY OF FLUVIAL-SEDIMENT STUDIES IN OHIO,
THROUGH 1987

By Steven M. Hindall

ABSTRACT

The U.S. Geological Survey, in cooperation with other State and local agencies, and with other
Federal agencies, has been collecting fluvial-sediment data from Ohio streams since April 1950. The
amount of data collected, period of data collection, and purpose of the networks have varied through the
years. This report summarizes the data collected for the period April 1950 through September 1987. In
addition, trends in annual suspended-sediment discharge in Ohio streams are examined and discussed; and
a technique is presented for estimating discharge at ungaged points on Ohio streams.

Continuous record of 8 years or more is available for 14 of 68 daily sediment stations that have been
operated in Ohio. Five years of data are available for an additional 39 intermittent or periodic-record
stations. Available sediment data include suspended-sediment concentration and suspended- and bed-
material particle-size-distribution data. Measured mean annual suspended-sediment discharge ranged from
less than 1 ton per year to greater than 1,440,000 tons per year in Ohio streams.

Graphical and statistical analysis of long-term sediment record indicate that, in general, there has
been no readily apparent long-term (greater than 3- to 5-year) trends in the relation between mean annual
suspended-sediment discharge and water discharge in Ohio; however, some short-term, year-to-year
changes in that relation occur in Ohio streams. Double-mass curves for five stations and Seasonal Kendall
Analysis of data from eight stations clearly illustrate the lack of any discernable changes in the suspended-
sediment-discharge/water-discharge relation or in suspended-sediment concentration for most Ohio streams
over the past 36 years. Some short-term, year-to-year changes in suspended sediment discharge in Ohio
streams, however, do occur.

Equations were developed through linear-regression analysis to estimate suspended-sediment
discharge at sites on Ohio streams for which no sediment data are available. One equation uses mean
annual water discharge as the explanatory variable and has a standard error of estimate of 39 percent and
coefficient of multiple determination of 0.93. The second equation uses drainage area as the explanatory
variable and has a standard error of estimate of 46 percent and a coefficient of multiple determination of
0.90.



INTRODUCTION

Fluvial sediment is recognized widely as a pollutant of surface waters. Erosion,
transport, and deposition of sediment present significant economic and environmental
problems. These problems include loss of arable land, aesthetic damage to surface
waters, filling or scouring of stream channels, cost of removal of sediment from munici-
pal and industrial water supplies, sediment deposition in reservoirs and harbors, and
floodwater damage caused by sediment deposition and/or scour. Another problem of
increasing importance associated with sediments is the sorption on sediment of toxic
metals, pesticides and other toxic organic compounds, nutrients, and radionuclides.
These sorbed substances can create a potential hazard to public health when transported
into a water supply or concentrated in a depositional area.

Sediment problems are controlled and/or reduced by adequate conservation and
management of surface-water and land resources. Resource management requires infor-
mation about the quantity and characteristics of fluvial sediment. This information is of
great value in Ohio because of the significant role of surface waters in the economic
welfare of the State.

The U.S. Geological Survey, in cooperation with State and and local agencies, and
with other Federal agencies, began collecting fluvial-sediment data in Ohio in April 1950.
Since that time, several agencies have cooperated with the U.S. Geological Survey in
establishing sediment data-collection networks. However, the amount of data collected,
period of data collection, and purpose of the networks have varied.

Purpose and Scope

This report summarizes the fluvial-sediment data collected in Ohio by the U.S.
Geological Survey for the period April 1950 through September 1987. In addition, trends
in annual suspended-sediment discharge in Ohio streams are examined and discussed;
and a technique is presented for estimating sediment discharge at ungaged points on Ohio
streams.

The basic suspended-sediment data summarized and discussed in this report are
published in the U.S. Geological Survey annual publication series, “Water Resources
Data for Ohio,” for water years 1964-86. Data collected before the 1963 water year are
published in the U.S. Geological Survey Water-Supply Paper series, “Quality of Surface
Waters of the United States, parts 3 and 4, Ohio River Basin and St. Lawrence River
Basin.” Most recent suspended-sediment data also are available from the U.S.
Geological Survey’s computerized data bases.
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FLUVIAL-SEDIMENT INVESTIGATIONS CONDUCTED BY THE
U.S. GEOLOGICAL SURVEY IN OHIO, THROUGH 1987

Besides fluvial-sediment data-collection activities, which began in 1950 and
continues to date, the U.S. Geological Survey in Ohio has conducted 10 detailed studies
through 1987 in which sedimentation investigations were an important part (fig. 1). The
following brief descriptions of sediment-related projects are listed chronologically by
study objective and then chronologically within the group.

Early fluvial-sediment investigations in Ohio consisted primarily of reservoir-
accumulation studies and collection of suspended-sediment data from several daily record
stations. Most daily sediment stations were located on larger streams in Ohio. Data from
these stations include daily suspended-sediment discharges, daily mean sediment concen-
tration, and periodic particle-size distributions. From the establishment of the first
sediment station on the Maumee River at Waterville in April 1950, the cooperative
fluvial sediment program in Ohio quickly expanded to 13 daily sediment stations by the
end of 1952. Continuous record of 8 years or more is available for 14 of 68 daily sedi-
ment stations that have been operated in Ohio. All daily stations operated by the U.S.
Geological Survey since 1950 are listed in table 1 (at back of report).

In October 1969, the U.S. Geological Survey, in cooperation with the Ohio Depart-
ment of Natural Resources, established a fluvial-sediment-inventory network to provide
data sufficient to define the quantities and characteristics of fluvial sediment on a state-
wide basis (Anttila and Tobin, 1978). In 1970, State cooperation with the U.S. Geologi-
cal Survey was transferred to the Ohio Environmental Protection Agency. The network
consisted of 39 intermittent- or periodic-record stations that met the following criteria:
Wide geographical distribution, drainage area of 85 mi? (square miles) or more, represen-
tation of major soil associations, and unregulated flow conditions. Sediment and related



data were collected on a periodic basis at each station for the 5-year period, October 1969
through September 1974. Data collection included suspended-sediment samples, bed-
material samples, water discharges, and water temperatures. These stations also are listed
in table 1 and plotted in figure 2 (in pocket).

The next significant sediment data-collection program was initiated in 1978, in
cooperation with the Ohio Department of Transportation , to quantify the effects of
highway construction on stream-transported sediment (Helsel, 1985). Sediment data
were collected daily at six gaging stations on the Olentangy River and selected tributaries
above, below, and within the active construction area of State Highway 315 near Colum-
bus. During the 3-year monitoring program, suspended-sediment data were collected at
tributaries draining suburban land as well as the highway-construction site itself.

Sedimentation and erosion are very important concerns in mining and reclamation
processes. The enactment of Public Law 95-87, “Surface Mining Control and Reclama-
tion Act of 1977,” marked the beginning of a new phase of sediment-data-collection
activities for the Ohio District. Six projects to study the effects of mining and reclama-
tion have been initiated since 1978. In all of the projects, sediment-data collection and
analysis have played an important role. The data collected have added significantly to
the sediment data base for Ohio.

The first project that was a direct result of the passage of Public Law 95-87 was a
study to determine the influences of surface-mining on sedimentation characteristics of
basins in the Allegheny and Monongahela Formations in Ohio. Sediment transportation
and deposition were compared in small unmined basins and in basins with reclaimed
surface mines. Suspended-sediment concentration and suspended and bed material
particle-size data were collected over a period of 3 years at four stations during the
1979-81 water years. The four basins were located near Bloomingdale, Crooksville,
Tuscarawas, and Wakatomika. A report was not published on this effort; however, the
basic data are available on file at the U.S. Geological Survey office in Columbus, Ohio.

As part of a study to determine the effects of reclaiming abandoned surface mines in
the Wayne National Forest, one small basin (Yost Run) near Nelsonville was instru-
mented; and suspended-sediment data were collected on an intermittent basis from May
1981 through November 1982 (Hindall, 1984). The study was funded jointly by the U.S.
Forest Service and U.S. Bureau of Land Management.

Intensive suspended-sediment data collection and analysis were important parts of a
project funded by the U.S. Geological Survey to evaluate the effects of different land-use
practices in two basins in Ohio’s coal areas. An unmined area near Coshocton and an
actively mined area near Belmont were studied in detail in this 4-year project. Daily
suspended-sediment data were collected at one site in each basin from March 1982
through September 1983.









to compute this record. However, samples may be collected less frequently during low or
steady flow. A periodic record is one in which samples are not collected at a frequency
which allows calculation of a daily sediment discharge. Samples generally are collected
at monthly to bimonthly intervals, as well as during high-flow events, to compile a
periodic record.

The period of sediment record for Ohio streams ranges from less than 1 year for
several stations to more than 37 years for the Maumee River at Waterville. The average
period of record through the 1987 water year was 5.8 years for the daily-record stations
and 5.5 years for the periodic-record stations.

Four types of basic sediment data may be collected at a sediment station. Sus-
pended-sediment-concentration data are by far the most commonly collected. Concentra-
tion data provide the data base for many sediment analyses. These data, when combined
with water discharge, are used to determine sediment discharge for the time interval
required in an analysis. All the stations listed in table 1 have at least suspended-sedi-
ment-concentration data available for the indicated period of record. Particle-size distri-
bution of suspended material is the second most commonly collected type of sediment
data, followed by particle-size distribution of bed material. Of the 107 sediment stations
that have been in service in Ohio, suspended-material particle-size data are available for
49 stations; and bed-material particle-size data are available for 42 stations. Some bed-
load data have been collected at a few sites in Ohio.

Analysis of nded-Sediment-Discharge Dat

The primary purpose of almost all sediment studies and data-collection networks is
to determine sediment discharge at some point on a stream or location in a basin. The
following analyses are based on mean annual suspended-sediment-discharge data for
Ohio streams as determined from routine record computation or previous sediment-
related studies.

Table 1 presents three suspended-sediment discharges, each for different periods of
record. The first is for the entire period of sediment record and contains data for only
daily stations. These data simply represent the mean of all the annual suspended-sedi-
ment discharges for a particular station for whatever record is available. These data
cannot be directly compared due to the nonconcurrent periods of record for the various
stations.

The second mean annual suspended-sediment discharge listed in table 1 is for the
1946-70 period. These data, from both daily and periodic stations, are from an earlier
study by Anttila and Tobin (1978). The 1946-70 period was selected because continuous
water-discharge data were available at most of the stations listed for that period. Actual



records of suspended-sediment discharge were extended to this base period by analytical
procedures. These extended records must be considered approximations because actual
sediment data were not collected over the complete 1946-70 period.

Ten years (1977-86) are used as the period of record for the third set of the mean
annual suspended-sediment discharge data presented in table 1. Only daily stations ac-
tive for at least 3 full years during that period are included. Annual suspended-sediment
discharge records for stations with fewer than 10 years of data collection were extended
to cover the 1977-86 period by use of a technique developed by Nelson (1970) and
modified by Anttila and Tobin (1978). Data from these 10 stations represent recent
sediment data-collection activity.

The mean annual suspended-sediment discharge for the active periods of record
category ranged from less than 1 ton in Big Four Hollow near Lake Hope to 1,320,000
tons for the Maumee River at Waterville (table 1). For the 1946-70 period, the range was
from 19,300 tons at Chippewa Creek at Easton to 1,210,000 tons for the Scioto River at
Higby. For the 1977-86 period, the range was from 32,000 tons for Cuyahoga River at
Old Portage to 1,440,000 tons for the Maumee River at Waterville.

uspended-Sediment Disch Trends at Sel ites on Ohio Stream

Trends in sediment discharge for Ohio streams can be analyzed qualitatively by
direct comparison of sediment-discharge data at stations with different but concurrent
periods of record. Mean annual suspended-sediment discharge data are available for 14
stations for at least two of the three period-of-record categories, and discharge data in all
three categories are available for three stations. Direct comparison of data is possible for
the four stations that have mean annual suspended-sediment discharge in both the 1946-
70 and 1977-86 periods. Suspended-sediment discharge has increased significantly at
three of the four stations. However, an increase in sediment discharge does not necessar-
ily mean a corresponding increase in erosion of the land surface. Erosion of the stream-
bank or streambed, or changes in water discharge, could cause increases in sediment
discharge. Detailed examination of the corresponding streamflow record and determina-
tion of channel erosion is necessary to draw any definitive conclusions on the increases in
sediment discharge based on this data comparison. This type of analysis is beyond the
scope of this report. For each of the three stations mentioned above, the increase in mean
annual suspended-sediment discharge corresponded to an increase in mean annual
streamflow. Therefore, in this case, the simple qualitative analysis is inadequate to make
any judgments as to trends in sediment discharge in Ohio, and additional analysis tech-
niques are necessary before trend analysis is possible.

A graphical procedure using a double-mass curve was the first technique applied to
the available data. In this procedure, cumulative annual sediment discharge is plotted



against cumulative annual water discharge on arithmetic graph paper. Figures 3 and 4
show the plots of the data from the five stations, Muskingum River at McConnelsville,
Scioto River at Higby, Maumee River at Waterville, Sandusky River near Fremont, and
Cuyahoga River at Independence, used in this graphical analysis. The double-mass curve
defines the relation between stream discharge and sediment discharge, and a break in
slope of the line joining the plotted points indicates a change in the trend of annual
sediment discharge, annual water discharge, or both. Four of the five plots indicate that
there are no significant or sustained changes in slopes of the graphs for those four stations
over their period of record. This indicates that, over the last 30 to 35 years, no consistent
upward or downward long-term (greater than 3 to 5 five years) trends in the relation
between suspended-sediment discharge and water discharge for those Ohio streams can
be detected. The fifth graph for the Scioto River at Higby does show a reduction in slope
starting about 30 million cubic feet per second, which occurred in 1971 (18 years after
data collection began). This change in slope indicates a reduction in sediment discharge
for a given water discharge, possibly caused by completion of two major upstream
multiple-use reservoirs at about that time.

Many short-term (less than 3- to 5-year) changes in slope can be seen on each of the
graphs, indicating year-to-year variations in water discharge and suspended-sediment
discharge do occur in Ohio streams. However, analysis of these short-term trends was
beyond the scope of this report.

A statistical technique called the Seasonal Kendall Analysis (Hirsch and Slack,
1984) also was applied to the data to assess trends in sediment discharge. Eight sta-
tions, Scioto River at Higby, Muskingum River at Dresden, Muskingum River at
McConnelsville, Little Miami River at Milford, Hocking River at Athens, Maumee River
at Waterville, Sandusky River near Fremont, and Cuyahoga River at Independence, were
used for this statistical analysis. The annual suspended-sediment load was converted to
an annual mean concentration to reduce the effect of water discharge. A sustained in-
crease or decrease in concentration, therefore, would indicate a trend in sediment dis-
charge. The Seasonal Kendall test was chosen because (1) no assumptions about the
underlying distribution of data were required, (2) the test is resistant to outliers, and (3)
the test is unaffected by periods of missing data (Hirsch and Slack, 1984).

A trend in any direction significant at the 0.05 level was seen at only one of the eight
stations, Scioto River at Higby, Ohio. A slightly decreasing trend in annual mean con-
centration was seen at the trend-slope estimate as -3.4 milligrams per liter per year. This
trend, detected through the statistical analysis, supports the trend noticed in the double-
mass-curve analysis for the same station and, as stated previously, could be the result of
the completion of two major upstream multiple-use reservoirs during the period of
sediment-data collection. Significance levels for trends at the other seven sites ranged
from 0.13 to 0.75.
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Suspended-sediment-discharge/water-discharge relations and mean annual sus-
pended-sediment concentrations in Ohio streams appear, on the basis of these rather
limited analyses, to have remained relatively constant since the first data were collected
in the early 1950’s. The decrease noted in one stream may be representative of only that
stream.

ESTIMATING MEAN ANNUAL SUSPENDED-SEDIMENT DISCHARGE FOR
OHIO STREAMS

Sediment-discharge data are available for only a relatively small percentage of Ohio
streams-—and at only a few points on those streams. A method has been developed to
estimate mean annual suspended-sediment discharge in the unmonitored streams of the
State. The procedure makes use of regression equations that relate mean annual sus-
pended-sediment discharge to drainage area or water discharge.

A linear regression model was used to evaluate the relation between mean annual
suspended-sediment discharge and mean annual water discharge or drainage area. From
6 to 34 years of annual sediment-discharge data were compiled for the 13 daily-record
stations used in the analysis. The Statistical Analysis System! procedure, REG, was used
to perform the regression analysis (SAS Institute, 1982). Linear regression involves
finding appropriate linear relations between the logs of a response variable (sediment
discharge), and an explanatory variable (drainage area, water discharge). The resulting
regression equations are in the power form:

Qs =a, Qa"! and ¢))

Qs =a,DA" (2)
where Qs is a mean annual suspended sediment discharge, in tons;

Qa is mean annual water discharge, in cubic feet per second;

DA is drainage area, in square miles;

a, and a, are regression constants; and

b, and b, are coefficients obtained by regression.

'The use of trade or firm names in this report is for identification purposes only
and does not constitute endorsement by the U.S. Geological Survey.
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Two statistics of importance in regression analysis are the standard error of estimate
(SEE) and the coefficient of multiple determination (R?). The SEE is a measure of the
dispersion in the data around the regression line. The smaller the SEE, the more precise
estimates of the response variable are likely to be. The R? is a measure of the proportion
of the variation in the response variable that is attributed to the estimated regression line.
An R? of 1 means that all of the variation in the response is explained by the regression
equation. Smaller R? values indicate that a smaller proportion of the variation in the
response is explained by the regression equation.

Two equations were developed that can be used to estimate mean annual suspended-
sediment discharge (table 2). The first equation employs the variable Qa (mean annual
water discharge, in cubic feet per second). The second equation employs the variable DA
(drainage area, in mi?). If mean annual water discharge is available, the first equation
should be used because of the lower standard error of estimate and higher

Table 2.—Regression equations for estimating the mean annual
suspended-sediment discharge

Equations R? SEE dfe
(1) SEDQ = 203 Qal-030 0.93 39 12
(2) SEDQ = 209 DA!-%5 0.90 46 12
VARIABLES:

SEDQ is mean annual suspended-sediment discharge, in
tons per year

DA 1is drainage area, in square miles
Qa 1is mean annual water discharge, in cubic feet per
second
STATISTICS:
R? is coefficient of multiple determination

SEE is standard error of estimate, expressed as a
percentage

dfe is degrees of freedom in the error term

13



coefficient of multiple determination. The two regression equations are presented in
power form in table 2 as equations 1 and 2, respectively. The regression lines plotted on
the log-log scatter plots of DA and Qa and Qs on figures 5 and 6 illustrate how closely
the regression equations fit the data. The relatively low SEE, 39 and 46 percent, respec-
tively, for equations 1 and 2 are evident in the small amount of scatter about the regres-
sion lines. The stations used for the regression analysis are listed on table 3 and shown
on figure 2. Only daily suspended-sediment stations with mean annual suspended-
sediment discharge determined for the 1946-70 period were used in the regression
analysis.

Equations 1 and 2 should be used with caution and not for conditions significantly
different than those for which they were developed. Those conditions are a drainage-area
range of 63 to 6,300 mi?> and a mean annual water discharge of 57 to 4,900 cubic feet per
second. Available data on small (less than 50-mi?) basins in Ohio are insufficient to ade-
quately define the relations in that range.

Table 3.—Sediment stations used in regression analysis

Mean annual discharge

Water Suspended
Station Station Drainage area (cubic feet sediment
nurber name (square miles) per second) (tons/year)
3139000 Killbuck Cr at Killbuck 462 402 77,500
3159500 Hocking R at Athens 943 935 193,000
3234000 Paint Cr near Bourneville 807 790 294,000
3234500 Scioto R at Higby 5,131 4,500 1,210,000
3240000 Little Miami R nr Oldtown 129 104 16,400
3241500 Massie Cr at Wilberforce 63.2 57.5 12,200
3244000 Todd Fork nr Roachester 219 217 137,000
3261500 Great Miami R at Sidney 541 466 77,600
3265000 Stillwater R at Pleasant Hill 503 440 91, 500
4193500 Maumee R at Waterville 6,330 4,910 1,180,000
4195500 Portage R at Woodville 428 312 78,9900
4198000 Sandusky R nr Fremont 1,251 957 235,000
4208000 Cuyahoga R at Independence 707 760 207,000

14
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showing the regression line for equation 1.
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SUMMARY AND CONCLUSIONS

Fluvial-sediment investigations in Ohio originated with reservoir-accumulation
studies and collection of suspended-sediment-concentration data on the Maumee River
at Waterville in April 1950. Since then, sediment programs in Ohio have spanned peri-
ods of both high and low activity. At the end of water year 1987, the U.S. Geological
Survey’s sediment program in Ohio consisted of operation of four intermittent and nine
daily sediment data-collection stations.

Fluvial-sediment data of one type or another collected by the U.S. Geological
Survey are available for 107 sites in Ohio. The periods of record at these sites range
from less than 1 year to longer than 37 years; the average period for daily-record sta-
tions is 5.8 years, and the average period is 5.5 years for intermittent-record stations.
Of the three basic types of sediment data available, suspended-sediment-concentration
data are the most common. However, a considerable amount of suspended- and bed-
material particle-size-distribution data are available for many sites.

Measured mean annual suspended-sediment discharge ranged from less than 1 ton
per year for the entire period of sediment record at Big Four Hollow near Lake Hope to
1,440,000 tons per year for the 1977-86 period for the Maumee River at Waterville.
Graphical and statistical analysis of long-term sediment record indicate that, in general,
there has been no readily apparent long-term (greater than 3- to 5-year) trends in the
relation between mean annual suspended-sediment discharge and water discharge in
Ohio; however, some short-term, year-to-year changes in that relation occur in Ohio
streams. Double-mass curves for five stations and Seasonal Kendall Analysis of data
from eight stations clearly illustrate the lack of any discernable changes in the suspended-
sediment-discharge/water-discharge relation or in suspended-sediment concentration for
most Ohio streams over the past 36 years. A slight decreasing trend in concentration was
detected in the Scioto River at Higby. This decrease may have been caused by comple-
tion of two major upstream multiple-use reservoirs.

Mean annual suspended-sediment discharge may be estimated at ungaged sites on
Ohio streams by use of regression equations. Two equations were developed through
linear regression analysis—one using mean annual water discharge as the explanatory
variable, and another using drainage area. The standard error of estimate was 39 percent
for the equation using mean annual water discharge and 46 percent when drainage area
was used. The coefficients of multiple determination were 0.93 and 0.90, respectively,
for the two equations.
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