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EROSION AND SEDIMENTATION BY WATER IN TEXAS

Average Annual Rates Estimated in 1979

INTRODUCTION

Background

In 1959, the Soil Conservation Service of the U.S. Department of Agriculture prepared Texas
Board of Water Engineers Bulletin 5912, “Inventory and Use of Sedimentation Datain Texas"’, for
the Texas Board of Water Engineers, a predecessor of the Texas Department of Water Resources.
That publication brought together all data available at that time on sedimentation. The informa-
tion was used to make estimates of annual sedimentation rates for drainage areas in excess of
100 square miles (259 km?) throughout the State of Texas. The publication has been used by
federal, state, and local authorities to estimate sedimentation rates for planning and development
of water resources in Texas. Erosion rates were not included in the 1959 report.

The rates developed for Bulletin 5912 represent an average of the rates developed from a
limited number of reservoir sedimentation surveys and sediment-load measurements made by
various federal and state agencies. A large amount of extrapolation of survey and load data was
necessary for areas where no measurements were available. At the time of the 1959 study, the
universal soil loss equation was not available for use, although other soil loss equations were.
Also, the amount of work required to compute soil loss for the entire state without the type of
equipment that had become available by 1979, such as digitizers and mini-computers, would
have prohibited the use of such an approach in 1959.

The present study was initiated by the U.S. Department of Agriculture at the request of the
Texas Department of Water Resources to revise and update Bulletin 5912, The procedure usedin
this study was to compute the estimated quantities of gross sheet and rill erosion and gross gully
and streambank erosion on all land areas based on generalized land use and soils maps using the
universal soil loss equation and then route these quantities through the drainage systems. The
following factors must be kept in mind when relating the present study to the 1959 study.

1. In the 1959 study, no attempt was made to estimate erosion.
2. In the 1959 study, limited data were extrapolated over very large areas.

3. The 1959 study did not consider land use or cover conditions except as they were indirectly
reflected in suspended sediment and sedimentation survey measurements.

4. The sediment yields in the 1959 study include only the sediment contribution from the
yield-point drainage area (incremental data) and do not include sediment contributed from
above areas combined with sediment from the yield-point drainage area (accumulative data).



5. Inthe 1959 study, production rate (yield) estimates were based on fewer yield points thanin
the present study.

6. Many reservoirs and flood-prevention structures have been completed since 1959.
7. Substantial changes in land use have taken place in some areas of Texas since 1959.

8. Substantial advances in soil-conserving land treatment measures have been made since
1959,

9. The data base for the 1959 study was actually much older than the publication date of
Bulletin 5912 because the sedimentation survey rates represented median dates between
surveys—in many cases 30 to 40 years ago. The data base for estimating the average gross
sheet and rill erosion in the present study represents 1979 conditions. The estimates for
gross gully and streambank erosion were obtained from 1977 data, and estimates for forest
land erosion were based on 1978 data.

The above factors place serious limitations on continued use of data from the 1959 study for
predicting sediment yields on specific drainage areas in excess of 100 square miles (259 km?2).
Use of the data for such predictions should be restricted to broad scale applications and only in
circumstances where more detailed and current studies are unwarranted.

The present study reflects the additional data now available and the current technology and
methodology used to determine erosion rates and sediment yields. The sediment yields listed in
the tables of this report supersede previously published sediment production rates (sediment
vields). The data supporting this report can be examined and obtained in offices of the State
Conservationist, U.S. Department of Agriculture, Soil Conservation Service, P.O. Box 648, Tem-
ple, Texas 76501.

Importance of Current Erosion and Sedimentation Knowledge

Estimates of erosion and sedimentation rates are useful to land and water resource planners
as a guide for land-conservation measures in areas where such measures are needed most. They
can be used by planners of water-resources impoundments, and by those interested in the
transport and deposition of pollutants. Knowledge of erosion and sedimentation processes has
steadily increased, and modeling of these processes by computers has made large-scale studies
feasible.

Authority for the Study

Authority for cooperative river basin studies is given in Section 6 of PL 83-566 passed in
August 1954. It enables the Soil Conservation Service, Forest Service, Economic Research
Service, and other U.S. Department of Agriculture agencies to cooperate with federal, state, and
local agencies in making investigations and surveys of the watersheds of rivers and waterways
for development of coordinated programs. The development of a plan of work for this study was
authorized by the Administrator of the Soil Conservation Service in 1977,



Purpose and Scope

The purpose of this report is to present the results of a study conducted by the Soil Conserva-
tion Service, Forest Service, and Economic Research Service—U.S. Department of Agriculture,
concerning the average annual rates of soil erosion and sedimentation within the State of Texas.
The data resulting from this study will be useful to land- and water-resource planners. The study
provides estimates of the amounts of gross sheet and rill erosion and gully and streambank
erosion occurring on an average annual basis above 300 yield points. Estimates of the annual
sediment yield to these points are presented, as well as estimates for each land-resource area.

The scope of the study includes the collection, compilation, and analysis of data relating to
soils, land use, crop management systems, vegetative cover, reservoir sedimentation, and
upstream flood prevention in all 254 counties of the State. Results of computations of gross sheet
and rill erosion using the universal soil loss equation are also incorporated in the study.
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Metric Conversions
For those readers interestedin using the metric system, metric equivalents of English units of

measurement are given in parentheses in the text. The English units used in this report may be
converted to metric units by the following conversion factors:

From To obtain
English unit Multiply by metric unit
acre (ac) 0.004047 square kilometer (km?)
acre (ac) 4047 square hectometer
(hm?)
ton (2,000 pounds) 907.185 kilogram (kg)



From
English unit

ton (2,000 pounds)

ton per acre (t/ac)

foot (ft)

inch (in)

mile (mi)

square mile (mi?)
acre-foot (ac-ft)*

acre-foot per square
mile (ac-ft /mi?)

pound per cubic foot
(Ib/ft3)

foot per mile (ft/mi)

foot per mile (ft/mi)

Multiply by

.9072

2.2417

.3048

2.54

1.609

2.590

001233

476.45

16.02

189

18.9

SUMMARY OF RESULTS

To obtain
metric unit

Megagram (Mg), metric
ton (t), and tonne (t)

megagram per square
hectometer
(Mg/hm?)

meter (m)

centimeter (cm)

kilometer (km)

square kilometer (km?)

cubic hectometer (hm3)

cubic meters per square
kilometer (m3/km?)

kilogram per cubic
meter (kg/m3)

meters per kilometer
(m/km)

centimeter per
kilometer (cm/km)

Average annual gross sheet and rill erosion rates for 300 yield-point areas (Figure 1) within
the State of Texas were estimated using generalized land use and soils data and the universal soil
loss equation. Total gross sheet andrill erosion within Texas averages about 229 milliontons (208
million Mg) annually, which is an average annual rate of 1.36 tons per acre (3.05 Mg/hm?) of land
area. Gross gully and streambank erosion averages about 98 million tons (89 million Mg)
annually, which is an average annual rate of 0.58 ton per acre (1.30 Mg/hm?) of land area. Total
average annual gross erosion from these sources is 1.94 tons per acre (4.35 Mg/hm?) of land

*The quantity of water required to cover 1 acre to a depth of 1 foot; equivalent to 43,560 cubic feet.



area. Sediment yields were estimated at 300 points within or bordering the State. Average annual
incremental sediment yields ranged from 0.02 to 3.02 tons per acre (0.04 to 6.77 Mg/hm?).
Erosion and sedimentation conditions are summarized for the 300yield-pointareas(Table 1). The
sediment yields are valid only at the yield points evaluated in this study. A yield point is usually the
place where a creek, stream, or river, which drains the yield-point area, leaves that area. Use of
the sediment yield rates at points other than the yield points evaluated can and will lead to
erroneous results. Therefore, care should be taken when estimating sediment yield rates
between yield points.

Table 1 is divided into two sections—incremental data and accumulative data. Incremental
data apply only to the specific yield-point area and not to the areas above it. The incremental
yields, therefore, represent only the contribution of a specific yield-point area as if it had no other
yield-point areas lying above it. The accumulative yields apply to the entire area lying above the
yield point, and are the yields one would expect to actually find at the point.

LIMITATIONS, USE, AND APPLICATION OF DATA

One of the objectives of this study was to present the results in such a way that erosion
estimates could be updated within a yield-point area or portion thereof as land use changes inthe
future. The values of components used inthe universal soil loss equation which are probably fixed
well into the future include soil type, rainfall, and slope percent on all except urban and built-up
areas. All land variables except rainfall could conceivably change on urban and built-up areas.
The procedures used in this report will allow a recalculation of the basic erosion rate atany time in
the future. The smallest unit on which a recalculation should be considered valid is the original
calculation unit which is defined as a portion of a county within a given yield-point area.

It is important to note that the sediment yield developed at a given yield point is valid only at
that yield point. The yield-point amount cannot be used for any other point without erroneous
results, because the amount reflects the particular combinations of land use, cover, rainfall, and
soils which occur above that yield point and nowhere else. It is possible to use some of the data
base built for this report, and the methodology employed, to determine the sediment yield for any
hydrologic unit, provided the particular combinations above that point are determined.

DESCRIPTION OF THE STUDY AREA

Location
The study covers the entire State of Texas. All or portions of the drainage areas of 23 river and
coastal basins and 20 land-resource areas are encompassed within the study area.
Physical, Economic, and Institutional Characteristics
Texas occupies about 7 percent of the total water and land area of the United States. It has a

land area of about 167.8 million acres (67.9 million hm?) and a water area of 3.3 million acres (1.3
million hm?), giving a total water and land area of around 171.1 million acres (69.2 million hm?2).

-
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