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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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TABLE 1

EROSION AND SEDIMENTATION DATA BY YIELD-POINT AREA - - Continued

INCREMENTAL DATA

ACCUMULATIVE DATA

GROSS

GROSS SHEET GROSS

SHEET & RILL GULLY &
LAND & RILL EROSION  STREAMBANK

YIELD AREA EROSION RATE ERDSION

POINT NAME {Acres) (Tons) (Tons/Ac.) (Tons)
216 Lower Colorado River 461,481 395,392 0.B6 826,050
217 San Bernard River 657,616 704,825 1.07 532,668
BiB East Matagorda Bay 508,851 263,707 0.51 B1,416
219 Lavaca River 581,492 704,569 1.B1 348,895
BB0 Lake Texana 895,620 1,556,915 1.73 1,110,568
281 Canuon Lake 92,587 1,658,0P9 1.79 166,054
288 Cuero No. 1 & 2 Res. {(Proposed) 1,358,043 1,715,506 1.26 2,240,770
283 Cloptin Crossing Res. (Proposed) 192,494 €25, 137 3.24 26,949
224 Blanco River at San Marcos 165,494 438,539 2.64 0
285 5an Marcos River 51€.,702 531,787 1.0 289,353
226 Lower Guadalupe River 650,664 427,723 0.65 540,051
227 Upper San Antonio River 3B4 ,248 884,542 e.m 1,611,512
BEB Medina Lake 384,587 616,143 1.60 642,260
229 Upper Medina River 83,982 200,409 2.38 O
230 Applewhite Reservoir {(Proposed) 184,307 509,836 B.76 49,768
231 Medina River 166,826 511,344 3.06 0
232 Goliad Reservoir (Proposed) 767,140 1,233,882 1.60 1,986,898
233 Lower San Antonioc River 194,036 56,183 0.BB 81,495
234 Upper Cibolo Creek 176,247 411,993 2.33 26,437
235 Cibolo Reservoir (Proposed) 2e5,129 B7E,67E B.EB 52,020
236 Cibolo River 58,857 116,877 1.97 4,708
237 Central Texas Coastal 594,188 599 ;858 .92 332,747
B3B Garcitas Creek 554,091 326,948 0.59 33,245
239 Green Lake 113,028 23,055 0.20 0
240 West San Antonio Bay 56,008 24,427 0.43 0
241 5t Charles Bay 393,240 98,417 0.B5 15,733
242 Mission River 647,154 195,516 0.30 232,975
243 Aransas River 524,832 420,855 0.80 110,214
244 Nueces River Headwaters 818,451 2,173,988 4.24 30,747
B45 West Nueces River E57,053 1,756,703 3.15 167,115
246 Upper Nueces River 1,870,536 934,846 0.73 1,842,877
247 Comanche Creek | 1,003,868 295,265 0.29 240,782
248 Middle Nueces River 2,097,832 1,929,652 0.91 923, 046
249 Upper Frio River 1,448,723 2,350,485 1.62 666,412
BS0 Hondo Creek 736,643 g816,076 1.10 589,314
251 Choke Canuyon Reservoir 764,799 743,357 0.97 787,742
BS2 San Miguel Creek 539,092 698,244 1.2% 80,863
253 Atascosa River BE9,E70 1,B32,BBE 1.41 185,161
254 Lake Corpus Christi 674,600 948,380 1.40 175,396
B55 Lower Nueces River 164,925 168,142 1.01 319,954
256 Corpus Christi Bay 74,885 57,465 0.76 0
B57 Oso Creek 177,141 150,573 0.85 72,687

258 Upper Lagupa Madre 74,673 24,527 0.32 0

GROSS
GULLY &
STREAMBANK CONTROLLED NON-

ERDSION DRAINAGE  CONTRIB.
RATE AREA AREA
(Tons/Ac.) (Acres) (Acres)
1.79 246 0
0.B1 2,971 0
0.16 0 0
0.60 1,049 0
1.24 15,823 0
0.18 62,074 0
1.65 454,773 0
0.14 1,150 0
0.00 1,208 0
0.56 126,638 0
0.83 2,549 0
4,97 164,347 0
1.67 61,118 0
0.00 4,111 0
0.87 1,977 0
0.00 14,254 0
2.59 52,382 0
0.4E asa2 0
0.15 24,838 0
0.16 18,482 0
0.08 736 0
0.56 15,770 0
0.06 2870 0
0.00 0 0
0.00 0 0
0.04 0 0
0.36 4,381 0
0.21 0 0
0.06 7,070 0
0.30 0 0
1.45 70,711 0
0.24 143,189 0
0.44 222,020 0
0.46 187,997 0
0.80 68,118 0
1.03 53,545 0
0.15 53,275 0
0.19 B3,3c58 0
0.26 3,045 0
1.54 9,836 0
0.00 0 0
0.41 969 0
0.00 0 0

SEDIMENT SEDIMENT
SEDIMENT  YIELD SEDIMENT YIELD

YIELD (Ac. Feet/| YIELD (Ac., Feet/

(Tons/Ac.) Sgq. Mile)|(Tons/Ac.) Sq. Mile)
1.36 0.71 1.12 0.58
0.76 0.39 0.76 0.39
0.23 0.13 0.83 0.13
0.66 0.30 0.66 0.30
1.18 0.56 1.18 0.56
0.49 0.25 0.49 0.25
0.80 0.34 0.58 0.25
0.97 0.49 0.BB 0.44
0.73 0.40 0.64 0.35
0.48 0.23 0.49 0.24
0.67 0.BB 0.51 0.28
2.03 1.08 0.87 0.44
1.88 0.50 0.90 0.35
0.6% 0.36 0.56 0.29
0.50 0.44 0.61 0.30
0.79 0.41 0.48 0.BS
1.84 0.82 1.03 0.46
0.36 0.17 0.78 0.37
0.66 0.31 0.59 0.28
0.74 0.35 0.58 0.27
0.67 0.31 0.49 0.22
0.58 0.30 0.58 0.30
0.18 0.09 0.18 0.09
0.05 0.0B 0.05 0.08
0.13 0.06 0.13 0.06
0.09 0.04 0.09 0.04
0.29 0.12 0.29 0.12
0.33 0.15 0.28 0.13
1.07 0.47 0.21 0.09
0.96 b.42 0.19 0.08
0.94 0.45 0.10 0.04
0.18 0.08 0.03 0.01
0.37 0.18 0.11 0.05
0.54 0.23 0.12 0.05
0.69 0.32 0.20 0.09
0.B1 0.39 0.16 0.08
0.38 0.15 0.26 0.10
0.41 0.17 0.29 0.18
0.48 0.39 0.08 0.07
1.51 0.74 2.08 1.01
0.23 0.11 0.228 0.11
0.51 0.26 0.51 0.26
0.10 0.04 0.10 0.04
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TABLE 1

EROSION AND SEDIMENTATION DATA BY YIELD-POINT AREA - - Continued
INCREMENTAL DATA ACCUMULATIVE DATA
GROSS GROSS
GROES SHEET GROSS GULLY &

SHEET & RILL GULLY & STREAMBANK CONTROLLED NON- SEDIMENT SEDIMENT
LAND & RILL EROSION STREAMBANK EROSION DRAINAGE CONTRIB. SEDIMENT YIELD SEDIMENT YIELD

YIELD AREA EROSION RATE ERDSION RATE AREA AREA YIELD (Ac. Feet/| YIELD (Ac. Feet/

POINT NAME (Acres) (Tons) (Tons/Ac.) (Tons) (Tons/Ac.) (Acres) (Acres) (Tons/Ac.) Sq. Mile) |(Tons/Ac.) Sq. Mile)
259 Santo CGertrudis Creek 850,387 779,716 0.91 187,085 0.28 527,899 0 0.15 0.06 0.15 0.06
260 Baffin Bay 1,285,178 1,031,286 0.79 528,562 0.41 423,414 0 0.87 0.11 0.18 0.07
261 Palop Blanco Creek S89,286 387,513 0.65 0 0.00 357,827 0 0.06 0.02 0.06 0.02
268 Lower Laguna Madre 1,989,706 752,166 0.37 0 0.00 0 0 0,07 0.02 0.07 0.08
263 Arroyo Colorado 1,575,087 2,108,026 1.33 267,929 0.47 0 0 0.38 0.18 0.38 0.18
264 Rio Grande-El Paso 62,471 39,398 0.63 15,617 0.25 2,034 0 0.32 0.09 0.32 0.09
265 Ric Grande-Fort Quitman 1,165,017 670,770 0.57 279,604 0.24 182,593 0 0.24 0.09 0.24 0.09
266 Rio Grande-Quitman 1,343,529 2,891,164 B.15 1,195,740 0.89 0 0 0.91 0.27 0.57 0.17
267 Alamito Creek 1,006,874 1,759,487 1.74 191,306 0.19 285,538 0 0.35 0.12 0.48 0. 15
268 Black Hills-Fresno 374,384 1,803,543 3.21 190,935 0.54 0 0 1.04 0.27 0.40 0.10
269 Terlinqua Creek 836,615 2,779,028 3.32 451,772 0.54 ] 0 1.01 0.31 0.44 0.13
270 Rio Grande-Big Bend 704,789 1,64E,118 2.33 1,543,487 B.19 [ 0 1.85 0.54 0.55 0.16
271 Maravillas Creek 853,522 1,576,434 1.B4 674,282 0.79 0 0 0.87 0.33 0.73 0.28
272 Santiago Draw 444,550 617,200 1.38 177,820 0.40 0 0 0.58 0.18 0.58 0.18
273 Reagan Canyon 502,571 597,730 1.18 70,359 0.14 12,743 0 0.37 0.14 0.43 0.16
274 San Francisco Creek £74,204 1,278,146 1.88 47,154 0.07 0 0 0.46 0.16 0.36 0.12
275 Lozier Canvon 571,167 646,533 1.13 11,423 0.08 0 0 0.28 0.11 0.22 0.08
276 Big Canyon 516,667 316,661 0.61 25,833 0.05 ] 0 0.18 0.07 0.18 0.07
277 Langtry Creek 255,770 142,087 0.55 40,583 0.16 0 0 0.25 0.08 0.28 0.09
278 Upper Devils River 1,688,487 1,889,238 1.11 67,539 0.04 159,238 0 0.24 0.12 0.24 0.12
279 Intl. Amistad Reservoir 516,697 365,707 0.70 15,500 0.03 0 0 0.19 0.06 0.285 0.08
280 Dry Devils River 458,394 1,195,333 B.60 0 0.00 0 0 0.65 0.28 0.65 0.28
281 Tularosa Valley 97,087 48,754 0.50 166,018 1.74 (1] 0 1.29 0.45 0.24 0.08
282 Closed Salt Basin 3,596,938 3,636,580 1.01 827,295 0.23 20,533 0 0.26 0.12 0.85 0.12
283 Upper Pecos River 43,867 55,955 1.27 0 0.00 0 0 0.34 0.15 0.34 0.15
284 Red Bluff Reservoir 389,945 4B6,6B7 1.24 54,592 0.14 0 0 0.36 0.18 0.36 0.18
285 Upper Lower Pecos River 2,873,889 741,339 0.32 204,644 0.09 342,492 0 0.09 0.03 0.09 0.03
286 Delaware River 493,393 715,079 1.44 528,996 1.06 20,944 0 0.95 0.50 0.89 0.48
287 Touah Creek 638,920 430,671 0.67 434,465 0.68 14,080 0 0.55 0.21 0.35 0.13
288 S5alt Draw 1,300,311 1,185,883 0.86 689,164 0.53 154,775 0 0.42 0.1B 0.42 0.18
B89 Barrilla Draw 536,884 244,835 0.45 96,639 0.18 0 0 0.21 0.07 0.21 0.07
290 Coyanosa Draw 977,646 1,144,300 L 4T 87,988 0.09 0 0 0.B9 0.12 0.829 0.12
291 Landreth-Monusent draws 1,742,961 1,387,432 0.79 52,288 0.03 3,787 1,363,416 0.04 0.01 0.03 0.01
292 Lower Pecos River 1,821,533 933,467 0.51 346,091 0.19 0 0 0.20 0.08 0.16 0.06
B93 Tunas Creel 627,979 192,601 0.30 31,398 0.05 0 0 0.10 0.04 0.18 0.07
294 Independence Creek 474,127 B51,568 0.53 61,636 0.13 0 0 0.22 0.07 0.22 0.07
295 Howard Draw 705,007 233,103 0.33 197,401 0.28 0 0 0.25 0.13 0.25 0.43
296 Elm-Sucamore Creeks 1,033,983 941,470 0.91 227,476 0.28 100,271 0 0.31 0.12 0.45 0.17
B97 San Ambrosia-Santa Isabel Creeks 1,042,147 1,071,778 1.02 406,437 0.39 352,585 0 0.32 0.15 0.34 0.16
298 Intl. Falcon Reservoir 1,138,358 905,932 0.79 £91,943 0.5 246,554 0 0.38 0.19 0.31 0.15
299 Los Olmos Creek 743,038 1,001,242 1.34 7,430 0.01 176,348 0 0.B6 0.13 0.85 0.128
300 Lower Rio Crande £7,B71 91,766 1.58 70,608 1.BB 0 0 1.33 0.74 0.21 0.1

TOTALS 167,799,530 228,603,257 1.36 98,428,777 0.58 21,383,67. 8,818,978



The land-surface elevation increases gradually from sea level northwestward across the
Coastal Plain, reaching an elevation of 500 to 700 feet (152 to 213 m). It then rises quite abruptly
to around 1,000 feet (305 m), and increases gradually across the lower Great Plains and the
Central Lowland to around 2,500 to 3,000 feet (762 to 914 m). From there westward, the
elevation increases to over 4,500 feet (1,372 m) in extreme northwest Texas.

From the shores of the Gulf of Mexico to the mountains and plains of western Texas, an array
of land forms and outcrops of rock formations indicate that a complex history of uplifts, volcanic
activity, invasion by seas, and the erosive forces of wind and water have influenced the sculptur-
ing of Texas Land forms and the deposition and exposure of sediments associated with various
geologic periods. These processes account for the geomorphic and rock character of the regolith
of Texas.

Land-use data gathered for this report indicate that about 20 percent of the land area is
cropland, 10 percent is pastureland, 58 percent is rangeland, 8 percent is forest land, and 4
percent is in other uses.

Annual rainfall exceeds 56 inches at the Texas-Louisiana border in the east, but is less than 8
inches at El Paso, the westernmost city in Texas. The frost-free period ranges from about 180 days
at the northern edge of the Panhandle to 340 or more days at the southern tip of the Lower Rio
Grande Valley. This range permits production of many kinds of winter and summer crops, as well
as a variety of native grasses, trees, forbs, and shrubs. The Texas climate, along with its many
parks, lakes, and beaches, fosters a steadily increasing winter and summer tourist industry.

Value of annual agricultural production in Texas is second only to that of minerals, The
production and the processing of agricultural goods along with the associated services provide
employment for much of the State’s total labor force.

Preliminary 1980 census data indicate Texas has a population of 14.2 million. This is an
increase of 27 percent over the 1970 population. By the year 2000, Texas Department of Water
Resources projections indicate thatthe population may increase as much as 78 to 80 percent over
the 1970 figure. Economic opportunities related to land and other natural resources account in
part for the State's past growth and future expectations.

GENERAL PRINCIPLES OF EROSION AND SEDIMENTATION

Erosion

There are two major types of erosion—erosion by water and erosion by wind, This report only
addresses water erosion which is further subdivided into two broad categories, sheet and rill
erosion and gully and streambank erosion. Urban erosion, roadside erosion, construction site
erosion, floodplain scour, valley trenching, and other kinds of erosion can result from one or a
combination of the two broad categories of water erosion.

Sheet erosion, including rilling, is the detachment and movement of soil particles by the
forces of surface runoff. It can occur on all types of land, but is most active on sloping, cultivated
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areas where runoff consists primarily of overland flow. It is also very active on bare, sloping,
uncultivated areas where it can be loosely termed geologic erosion. The principal factors influenc-
ing the rate of sheet and rill erosion on a given piece of land are soil erodibility, slope gradient,
slope length, kind and quality of cover, and rainfall energy. The universal soil loss equation was
used in this study for estimating gross sheet and rill erosion rates.

Gully and streambank erosion occurs on the steeply sloping banks and bottoms of gullies and
streams. Some of this erosion takes place by sheet erosion of the banks, but it is differentiated
from sheet and rill erosion because it occurs within the confines of a gully or stream. A large part
of this erosion occurs as the result of undermining of the banks by the water flowing inthe gully or
stream which causes the soil in the bank to cave or slough into the flowing watercourse.

An important difference between sheet and rill erosion and gully and streambank erosion is
the eroded soils from the latter are immediately available to the transport system and the ration of
amounts delivered to amounts eroded are very high. Also, gully and streambank erosion results in
the destruction or voiding of the land on which it occurs.

Sedimentation

The sedimentation process is usually the end result of the erosion process. After a soil
particle is detached and transported to a new site of deposition, it is often called sediment. The
transportation agent is the water which caused the erosion to occur plus all of the additional
water that takes part in the transport of the particle to its site of deposition. Often the soil particle
will be temporarily deposited several times at points between its original erosion site and its
entrapment; the total time in transit could be several years. Fine soil particles such as clay or silt
travel suspended in the flowing water, while coarser particles move along near the bottom of the
watercourse. The portion near the bottom is called bedload.

METHODS OF STUDY AND QUALIFICATIONS

This study was carried out by computing estimated sheet andrill erosion rates for allthe land
area of Texas and applying appropriate delivery ratios to arrive at sediment yield. Estimated gully
and streambank erosion rates were based on data obtained from an inventory conducted by the
Soil Conservation Service in 1977. Arouting procedure was used to convey the sediment through
the drainage systems of the State, taking into account the effect of reservoirs, overbank deposi-
tion, and channel losses.

Gross Sheet and Rill Erosion
Gross Sheet and rill erosion on all land was estimated using the universal soil loss equation.
A=RxKxLSxCxP,

where A = average annual soil loss, in tons/acre; R =rainfall factor; K = soil erodibility factor; LS =
topographic factor; C = cropping management factor'!; and P = erosion-control practice factor.

'The Forest Service used a forest cover management factor that was developed from data taken in a field survey and is described in detail
in an unpublished paper by George Dissmeyer, the Forest Service Area Planning Hydrologist.
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Rainfall (R) Factor

The numerical value assigned to the rainfall factor, R, in the soil loss equation quantifies the
raindrop impact effect in combination with information relative to the amount and rate of runoff
for a given locality. The factor does not reflect the erosive forces of runoff from thaw, snowmelt, or
irrigation. For the purpose of this study, R factors were assigned to each individual county. The
basic R factors used in this study ranged from 50 in El Paso County to 450 in Orange County
(Figure 2 and Table 2). Average annual rainfall, by county (Table 2), was developed from available
climatic data.

Figure 2 includes R factor adjustment values and instructions for adjusting the R factors on
slopes less than 1 percent. Adjustments were made to the R factors where necessary.

Soil Erodibility (K) Factor

Soils erode at different rates even with the same combination of rain, cover, and manage-
ment due to inherent differences in the physical characteristics of the soil such as texture,
density, and chemical composition. This difference, caused by properties of the soil itself, is
referred to as the soil erodibility. The soil erodibility factor, K, in the soil loss equation, is a
quantitative value experimentally determined. For a particular soil, it is defined as the erosion rate
per erosion index unit as measured on a unit plot, which has been arbitrarily defined as 72.6 feet
(22.1 m) long, with a uniform lengthwise slope of 9 percent, in continuous fallow, planted in
conventional corn seedbed, and tilled up and down the slope. When all of these conditions are
met, L, S, C, and P each equal 1.0 and K equals the tons per acre of soil loss divided by the energy
intensity factor for the rainfall applied to the plot.

A weighted average K factor was developed for each soil associationin each county based on
the individual K factors available for each major soil series. The K factors for each major soil series
were weighted by the percent each series occupies within the association in order to derive a
weighted average for each association. This procedure is shown below, using the Trawick-Elrose-
Bub association in Anderson County as an example,

Soil K Percent
series factor of association
Trawick 0.37 X 0.40 5 0.148
Elrose .24 X .25 = .060
Bub 32 X 10 = 032
0.76 0.240

0.24/0.75 = 0.32 weighted average K factor

The weighted average K factors thus derived for this study ranged from 0.05 to 0.41.

.
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COUNTY
ANDERSON
ANDREWS
ANGEL INA
ARANSAS
ARCHER
ARMSTRONG
ATASCDSA
AUSTIN
BAILEY
BANDERA
BASTROP
BAYLOR
BEE

BELL
BEXAR
BLANCOD
BORDEN
BOSQUE
BOWIE
BRAZORIA
BRAZOS
BREWSTER
BRISCOE
BROOKS
BROWN
BURLESON
BURNET
CALDWELL
CALHOUN
CALLAHAN
CAMERON
CAMP
CARSON
CASS
CASTRD
CHAMBERS
CHEROKEE
CHILDRESS
CLAY
COCHRAN
COKE
COLEMAN
COLLIN

COLL INGSWORTH

CDLORADD
COMAL
COMANCHE
CONCHOD

TABLE 2
COUNTY ACREAGES,R FACTORS, AND AVERAGE ANNUAL RAINFALL

LAND
ACRES
685,640
962,560
514,304
176,000
578,080
580,480
771,660
426,000
536,830
488,320
568,880
558,292
538,880
670,080
792,640
460,160
580,480
633,408
570,240
910,720
374,250

3,984,640
559,360
578,560
600,320
431,318
637,440
347,845
336,644
547,840
616,695
122,880
576,000
602,240
563,200
354,240
668,952
441,145
691,400
501,120
567,600
817,365
544,787
572,160
607,360
354,640
603,950
642,560

WATER

ACRES
1,720
0
37,376
114,560
12,000
2,560
180
240
130
3,200
1,360
24,748
0
20,480
6,080
0
4,480
8,512
20,480
51,200
1,430
0
9,600
1,280
14,720
5,802
16,640
315
247,036
640
125,065
640
0
15,360
0
165,760
6,248
13,895
13,880
0
18,000
3,115
ee,a253
7,040
5,760
8,240
18,130
0
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R
FACTOR
350
90
400
280
200
120
250
350
100
220
300
180
270
300
250
250
120
280
340
400
350
80
130
260
200
350
250
300
300
180
270
340
120
340
110
430
350
160
220
50
140
180
300
150
350
2890
230
160

AVERAGE

ANNUAL

RAINFALL
41.00
13.00
45.00
36.00
27.00
20.50
25.00
41.00
17.00
28.00
35.00
26.00
28.50
32.00
27.50
30.00
17.00
31.50
47.00
50.00
38.00
12.50
20.50
24.00
27.00
36.00
28.50
33.50
38.00
25.00
25.00
45.50
20.00
46.00
18.00
52.00
44.00
22.00
29.00
16.50
20.00
25.00
39.00
22.50
40.00
32.00
28.50
22.00



TABLE 2
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COUNTY ACREAGES,R FACTORS, AND AVERAGE ANNUAL RAINFALL - - Continued
AVERAGE
LAND WATER R ANNUAL
COUNTY ACRES ACRES FACTOR RAINFALL
COOKE 579,800 2,560 280 34.00
CORYELL 667,520 0 PRO 31.00
COTTLE 572,670 7,170 160 22,00
CRANE 508,800 1,920 90 11.50
CROCKETT 1,788,160 0 120 15.50
CROSBY 580,840 2,200 130 20.00
CULBERSON 2,466,560 0 70 5.50
DALLAM 956,160 0 100 18.00
DALLAS 549,760 27,520 300 36.00
DAWSON 577,280 0 110 16.00
DEAF SMITH 966,400 0 100 18.50
DELTA 176,640 0 230 44,50
DENTON 583, 040 30,080 280 33.00
DE WITT 582,400 0 300 32.50
DICKENS 595,840 0 140 21.50
DIMMIT 859,490 670 180 21.00
DONLEY 579,030 2,730 130 21.50
DUVAL 1,160,960 0 240 24,00
EASTLAND 609,024 3,456 220 27.00
ECTOR 580,480 0 90 12.00
EDWARDS 1,328,640 0 170 20.00
ELLIS 601,600 8,320 300 36.00
EL PASD 677,180 0 50 8.00
ERATH 693,760 640 240 30.00
FALLS 486,778 2,822 320 34,00
FANNIN 576,612 3,288 320 43.00
FAYETTE 595,360 6,240 330 37.00
FISHER 578,496 1,984 160 21.50
FLOYD 635,520 0 130 20.50
FOARD 431,310 3,250 170 23.50
FORT BEND 556,160 6,400 200 45,00
FRANKL IN 183,680 3,840 340 45,50
FREESTONE 551,092 3,148 340 38.00
FRID 714,240 0 220 23.50
GAINES 952,960 0 90 15.00
GALVESTON 855,360 169,600 430 50.00
GARZA 584,960 640 130 15.00
GILLESPIE 675,200 0 230 27.00
GLASSCOCK 558,960 0 120 15,00
COLIAD 557,440 0 280 38.00
CONZALES 675,840 1,280 300 32.50
GRAY 597,760 5,760 130 21.50
GRAYSON 601,600 28,160 300 38.00
GREGG 180,480 1,280 340 46.00
GRIMES 512,640 640 350 41.00
GUADALUPE 456,960 1,280 280 31.50
HALE 686,560 0 120 15.50
HALL 566,124 16,916 140 21.30



TABLE 2
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COUNTY ACREAGES,R FACTORS, AND AVERAGE ANMUAL RAINFALL - - Continued
AVERAGE
LAND WATER R ANNUAL
COUNTY ACRES ACRES FACTOR RAINFALL
HAMILTON 539,584 176 250 29.00
HANSFORD 580,480 0 120 20.50
HARDEMAN 439,739 4,421 170 24.00
HARDIN 573,880 200 439 52.00
HARRIS 1,102,200 27,400 400 47.00
HARRISON 572,160 3:;8490 3590 47.00
HARTLEY 952,320 640 100 17.50
HASKELL 561,024 7,936 170 24.50
HAYS 428,642 158 280 33.00
HEMPHILL 588,560 6,000 149 22.30
HENDERSON 561,790 43,010 3490 41.00
HIDALGO 587,520 7,680 2690 22.00
HILL 646,400 11,5290 300 34.00
HOCKLEY 581,120 640 1190 17.50
HDOD 262,358 10,288 260 31.00
HOPKINGS 506,061 2,089 330 44,80
HOUSTON 790,655 1,661 350 41.00
HOWARD 583,040 1,820 120 16.00
HUDSFETH 2,914,220 340 50 8.50
HUNT 556,056 26,944 aeo 44.00
HUTCH INSON 568,000 15,040 120 20.00
IRION 686,720 0 130 16.590
JACK 604,800 640 220 29,50
JACKSON 544,000 8,969 330 39.090
JASPER 593,536 31,104 430 54.00
JEFF DAVIS 1,445,760 0 70 70.00
JEFFERSON 608,640 35,200 450 54.00
JIM HOGG 732,800 0 240 21.00
JIM WELLS 540,735 1,345 260 26.00
JOHNSON 471,367 2,233 280 33.50
JONES 612,096 1,664 170 23.00
KARNES 484,465 651 280 £29.590
KAUFMAN 510,648 ig,23e 320 39.50
KENDALL 428,800 0 230 31.00
KENEDY 892,160 249,600 270 25.50
KENT 563,200 14,080 140 21.00
KERR 704,640 0 220 26.00
KIMELE Bi5,360 0 180 a22.00
KING 604,056 64 160 22.80
KINNEY 888,520 3,000 170 20.00
KLEBERG 544,640 103,040 2790 25.50
KNDX 544,518 6,528 179 24.00
LAMAR 572,160 9,600 330 44 .50
LAME 654,080 3,200 110 18.00
LAMPASAS 464,640 0 250 29.00
LA BALLE 560,000 540 220 22.00
LAVACA 624,000 0 330 36.00
LEE 411,823 977 330 36.00



TABLE 2

COUNTY ACREACES,R FACTORS, AND AVERAGE ANNUAL RAINFALL - - Continued
AVERAGE

LAND WATER R ANNUAL
COUNTY ACRES ACRES FACTOR RAINFALL
LEON 705,971 589 350 38.00
LIBERTY 755,070 2,050 430 50.00
L IMESTONE 534,905 1,575 320 36.50
L IPSCOME 597,760 0 140 £22.00
LIVE DAK 675,200 14,720 260 25.50
LLAND 602,240 17,280 230 26.00
LOVING 414,720 3,840 90 9.80
LUBBOCK 571,164 356 120 18.50
LYNN 585,600 3,200 120 17.50
MCCULLOCH 680,220 2,020 180 23.00
MCLENNAN 640,000 25,600 300 32.00
MCMULLEN 741,760 640 240 23.50
MAD ISON 307,085 115 350 39.00
MARION 243,200 23,040 340 46,00
MART IN 533,040 0 110 14.50
MASON 598,400 0 200 24.50
MATAGORDA 740,480 167,040 350 42,00
MAVERICK 821,130 3,830 170 19.50
MED INA 860,600 7,880 220 27.00
MENARD 584,960 0 180 21.50
MIDLAND 600,960 0 110 13.50
MILAM 658,112 1,088 320 34.50
MILLS 465,410 3590 220 27.00
MITCHELL 588,660 1,420 140 19.00
MONTAGUE 596,409 3,274 260 32.00
MONTGOMERY 679,126 18,474 400 45,00
MOORE 581,760 3,200 110 18.59
MORRIS 166,400 2,560 340 46.00
MOTLEY 645,150 1,850 140 21.30
NACOGDOCHES 601,784 15,816 400 46,00
NAVARRD 684,800 11,520 320 37.50
NEWTON 607,360 2,560 430 55,00
NOLAN 589,824 896 160 22.00
NUECES 538,240 158,080 270 27.50
OCHILTREE 580,480 0 130 21.00
OLDHAM 8945 920 10,240 100 18.00
DRANGE 285,760 10,880 450 56.00
PALD PINTD 606,720 22,680 220 28.00
PANOLA 560,490 7,190 350 48,20
PARKER 576,720 2,480 260 30.50
PARMER 549,630 130 100 17.30
PECOS 3,033,600 1,920 90 12.00
POLK 674,863 29,137 400 47.00
POTTER 574,720 12,800 110 19.50
PRESIDIO 2,450,880 640 70 10.00
RAINS 140,032 10,268 330 44 .20
RANDALL 584,960 3,840 110 20.00
REAGAN 724,707 1,693 120 14,50
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TABLE 2

COUNTY ACREAGES.R FACTORS, AND AVERACE ANNUAL RAINFALL - - Continued
AVERAGE
LAND WATER R ANNUAL
COUNTY ACRES ACRES FACTOR RAINFALL
REAL 398,080 1,520 1B0O 23.00
RED RIVER 661,120 1,280 340 45.50
REEVES 1,669,120 7,680 80 10.50
REFUGID 495,488 22,912 280 34.50
ROBERTS 583,360 5,440 130 21.20
ROBERTSON 560,520 1,000 340 35.00
ROCKWALL 81,080 13,000 300 40.00
RUNNELS 677,376 1,024 160 23.00
RUSK 593,374 10,786 350 46.50
SABINE 304,771 58,749 400 50.50
SAN AUGUST INE 348,608 43,072 400 49.00
SAN JACINTD 363,531 35,829 400 46.00
SAN PATRICID 438,400 9,600 270 30.00
SAN SABA 716,800 1,280 220 25.00
SCHLEICHER 851,840 0 150 19.00
SCURRY 578,560 3,200 149 19.590
SHACKELFORD 567,345 335 1RO 26.00
SHELBY 497,270 28,179 400 48.70
SHERMAN 586,240 0 110 195.00
SMITH 550,377 11,223 340 44.70
SOMERVELL 123,968 2,112 260 32.00
STARR 774,681 2,279 249 19.00
STEPHENS 575,360 17,920 200 26.00
STERL ING 584,560 0 130 17.00
STONEWALL 586,832 6,448 160 22.00
SUTTON 955,520 0 150 19.00
SWISHER 573,230 210 120 20.00
TARRANT 555,200 19,520 2890 33.00
TAYLOR 584 ,384 1,856 170 23.80
TERRELL 1,530,240 0 100 14.50
TERRY 575,360 3,200 110 16.50
THROCKMORTON 588,160 1,929 180 26.50
TITUS 259,346 8,174 340 46.00
TOM GREEN 972,440 17,000 140 19.00
TRAVIS 647,680 22,400 300 32.00
TRINITY 435,105 14,015 400 43.00
TYLER S88,160 9,600 430 51.00
UPSHUR 373,760 3,200 340 45.50
UPTON 839,680 0 110 13.00
UVALDE 1,006,196 10,124 180 23.00
VAL VERDE 2,048,770 36,990 130 17.00
VAN ZANDT 544,000 3,200 340 42.00
VICTORIA 570,880 1,280 300 36.00
WALKER 495,697 9,903 400 43.00
WALLER 323,640 2,400 400 42.00
WARD 529,280 0 90 10.50
WASHINGTON 385,988 6,972 350 39.00
WEBB 2,114,856 2,224 200 19.50
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TABLE 2

COUNTY ACREAGES,R FACTORS, AND AVERAGE ANNUAL RAINFALL - - Continued
AVERAGE
LAND WATER R ANNUAL
COUNTY ACRES ACRES FACTOR RAINFALL
WHARTON 688,640 5,120 350 42.09
WHEELER 584,960 7,040 140 22.50
WICHITA 385,090 3,870 200 26.50
WILBARGER 608,840 €,840 180 25.00
WILLACY 378,240 54,080 270 25.50
WILL IAMSON 706,560 14,080 300 32.00
WILSON 513,188 82 280 29.00
WINKLER 567,680 0 20 11.00
WISE 585,010 13,390 260 30.50
WooD 458,209 4,511 340 44 .80
YDAKUM 531,200 0 990 15.50
YOUNG 568,320 7,680 200 27.80
IAPATA 655,808 39,232 220 18.50
ZAVALA 826,240 640 1RO 22.00

167,755,530 3,897,430
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Topographic (LS) Factor

Both the length (L) and the steepness (S) of the land slope substantially affect the rate of soil
erosion by water. The two effects have been evaluated separately in research and have been
represented in the soil loss equation by L and S, respectively. However, considering the two as a
single topographic factor, LS, is more convenient. The LS factors used in this study ranged from
0.05 to 10.0.

The LS factor was computed using the formula developed by Wischmeier and Smith (1978)
and is stated as

Ls <—E1M 165 4 sinx(s) + 4.56 sin (s) + 0.065],

72.6

where L =field slope length, in feet; S =angle of slope; and m=0.5if S= > 5 percent, 0.4 ifS > 3
percent and < 5 percent, 0.3 if S = > 1 percent and =<3 percent, and 0.2 if S < 1 percent.

Slope Percent Analysis

Weighted average slope percents were developed for soil associations in each county using
information obtained in a national resource inventory conductedin 1977 by the Soil Conservation
Service. The weighted averages were reviewed and adjusted where necessary. Adjustments
were made in cases where the resource inventory data were not definitive enough for this study.

A separate average percent was developed for cropland and for pastureland for some of the
soil associations. Also, a separate percent was developed for urban land based on data available
in each county.

The slope percent used in the LS factor computation was made dependent on the erosion-
control practice, or P, factor. If P=1.0, the average unbroken slope percent was used. If P=0.6, the
percent was set to 1.5 percent. If P=0.5, the following alternatives were used: if the average slope
percent was between 2 and 7 percent, it was used; if the average slope percent was outside the 2
and 7 range and an average between 2 and 7 had been found in the samples, the average was
used; and if no average between 2 and 7 was available, the slope percent was set at 4.5.

Slope Length Analysis

Weighted average slope lengths were computed by analyzing the national resource inventory
data. An average length for each soil series in each soil association in each county was derived by
averaging up to six primary sample units on that series within the county. If a primary sample unit
did not fall on that series, data from nearby counties were used. The average lengths for each
series were then used to develop a weighted average length for each association in the county.
The slope lengths thus derived were reviewed and modified where necessary. Separate slope
lengths were derived for urban land.
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The slope length used in the LS factor computation was made dependent on the erosion-
control practice, or P, factor. If P = 1.0, the average unbroken slope length was used. The slope
lengths on terraced agricultural land were estimated according to the following formula for all
land on which the P factor was indicated to be 0.5 or 0.6:

slope percent + V
L= 2 x 100,
slope

where L = slope length and V is a factor selected by the following analysis: if C factor > 0.15,
assume row crops; if C factor < 0.15, assume broadcast crops; if C > 0.15, and average annual
rainfall > 30, thenV=3;ifC > 0.15, and average annual rainfall < 30,thenV=4;ifC < 0.15,and
average annualrainfall > 30, thenV=4;andifC > 0.15, and average annual rainfall < 30,thenV
= 5.

Cropping Management (C) Factor

This factor measures the combined effect of all the interrelated cover and management
variables, and adjusts the soil loss estimate accordingly. The values used for C factors must be
derived locally based on a knowledge of the agronomic practices in that area. C factors usedin this
study were selected from "Erosion Handbook Water and Wind"', Soil Conservation Service
(1978). The values were developed for each land use on each soil association for every county and
ranged from 0.001 to 0.99.

C factors for forest land were developed by the Forest Service from data gathered during the
summer of 1978. Over 200 observations of selected conditions and types of forest disturbances
were made to supplement those of previous related surveys.

Erosion-Control Practice (P) Factor

In general, whenever sloping soil is cultivated and exposed to erosive rains, the protection
offered by the plant cover needs to be supported by practices that will slow the runoff water and
thus reduce the amount of soil it can carry.

The erosion-control practice factor, P, is the ratio of soil erosion with a specific support
practice to the corresponding erosion with up-and-down-slope culture. The erosion-control
support practices include contouring and contour stripcropping. Terraces affect the contribution
of a field to watershed sediment yield due to their entrapment action, and the P factor must be
adjusted to reflect this when computing watershed erosion. Adjusted values for P factors are used
for estimating watershed sediment yield and to allow for the entrapment efficiency of terracing
(Wischmeier and Smith, 1978).

Calculations were made for three field planning values for P factors on cropland for this study
as shown in the following table.
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Adjusted values
used in the soil

Field planning values loss equation
P = 1.0 up and downhill (all slopes) P=1.0
P = .5 contour farming (2.1 to 7.0 percent slopes) P= 10
P = .6 contour farming (1.1 to 2.0 percent slopes) P:= il

It was assumed that all other land uses have P factors of 1.0. It was also assumed that cropland
fields were contoured and terraced when a P factor of either 0.5 or 0.6 was assigned to cropland
acreage. A P factor of 0.1 was used on all rice cropland.

Gross Gully and Streambank Erosion

The data obtained in a national resource inventory in 1977 were utilized to compute the
average annual erosion from gully and streambank erosion in tons per acre for 4,753 primary
sample units, each 160 acres (65 hm?) in size. The data on all primary sample units above each
yield point were expanded to the total drainage area to arrive at an estimate of the annual gross
tons of erosion from this source.

All Soil Conservation Service flood prevention watershed work plans were reviewed to
extract data on erosion rates. These data were used to supplement the gross gully and stream-
bank erosion data obtained from the national resource inventory.

Forest Erosion

The Forest Service conducted a field survey in 1978 to collect the data necessary todetermine
the forest cover-management factor and other factors for use in calculating the forest land
erosion rates. Over 200 observations were made to supplement those that had been made in
previous surveys. The factors were then applied to the soil loss equation and an erosion rate was
calculated for every soil association and forest floor disturbance combination. These rates were
then applied to disturbance acreages which had been estimated for each county from forest
survey data and fire occurrence records. Estimates were also used from the U.S. Forest Service,
the State Forester and from a statewide soil and water conservation inventory conducted in 1967,

When forest land on-site erosion rates and volumes are compared to those of other land uses,
they do not appear to be much greater. The average loss rate ranges from 0.003 to 0.409 ton per
acre (0.007 to 0.917 Mg/hm?) per year, a figure well within described tolerances for on-site
damage. However, exceptions do occur locally that are directly related to the amount and kind of
timber harvested and the attendant road and skid trail construction activities. In these localized
areas, the major sources of erosion usually are spur roads and skidding trails—construction
practices that can readily be prevented or corrected through simple planning, careful equipment
operation, and remedial treatment.
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Sediment Yield

Noncontributing Area

There are large areas in the western portion of the State which are enclosed drainage areas.
Sediment movement within these areas is toward the topographic lows which are usually large,
shallow, natural lakes, called p/ayas. The sediment is trapped within these lows, never reaches a
major drainageway, and therefore is not delivered to a yield point. The acres of noncontributing
drainage were subtracted from the contributing drainage area before sediment yield was
calculated.

Controlled Drainage Area

In order to estimate the sediment delivered to a yield point, it was necesssary todetermine the
effect of trapping elements within the drainage area of that yield point. Estimates were made of
sediment delivered to and bypassing all trapping elements. The area behind the trapping ele-
ments is called the controlled drainage area for the purpose of this study. Almost all of the
trapping elements considered are reservoirs of various sizes. An inventory of existing major
reservoirs with capacities of 5,000 acre-feet (6.2 hm?3) or more was supplied by the Texas
Department of Water Resources and used as a guide to locate the structures on county highway
maps so that the drainage area could be determined for each yield point. Almost all of the major
reservoirs were considered to have a trap efficiency of 99.5 percent.

The area behind flood-prevention structures installed under the watershed flood-prevention
program of the Soil Conservation Service was also determined for each yield point. Flood-
prevention structures and other small dams above a yield point trap about 90 percent of the
sediment delivered to them. The 10 percent that bypasses these structures is already in suspen-
sion in the delivery system and is the very fine-grained portion. Therefore, a large proportion of
this sediment is delivered to the downstream yield point.

Delivery Ratios

Gross sheet and rill erosion was reduced by a percentage factor to allow for the amount of
sediment which moves but does not reach the yield point. This is the delivery ratio, and itis a
function of sediment grain size and drainage area. Two delivery ratio curves were used (U.S. Soil
Conservation Service, 1979). Grain size was based on land-resource area. The acreage to which
each curve was applied was proportioned accordingly within each yield-point area. The following
equations were used for the two curves.

For fine-grained soils D =51.2149 x A (0.10888), and for medium- and coarse-grained soils D =

39.2089 x A(0.09249), where D = delivery ratio, and A = drainage area, in square miles. The
following example shows the application of these equations.
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Drainage area 6400 acres
Gross sheet erosion (fine-grained soil) ' 2000 tons

Gross sheet erosion (medium- and coarse-

grained soil) 500 tons
Delivery ratio (fine-grained soil) 42 percent
Delivery ratio (medium- and coarse-grained soil) 31 percent
Delivered sediment (fine-grained soil) 840 tons
Delivered sediment (medium- and coarse-grained soil) 155 tons

The delivery ratio for gully and streambank erosion is higher than that for sheet and rill
erosion due tothe factthatthe sedimentis produced within the conveyance system. The following
equation describes a curve showing the delivery ratio as a function of drainage area.

D = 69.497405 x 2.7128 (0.0000001644124 x A),

where D = delivery ratio for gully and streambank sediment and A = drainage area, in acres.

Sediment Routing

Sediment was routed in all the river basins that containyield pointsin series. For river basins
that are entirely within Texas, but have headwaters in other states, such as the Brazos and
Colorado, it was necessary to estimate the amount of sediment crossing the state line into Texas
so that the complete basin could be routed. Sediment in rivers that border Texas, such as the Rio
Grande, Red, Canadian, and Sabine, was not routed in its entirety.

Sediment was routed through all of the 243 yield points that were in series. Twenty-three
sequences were set up, and routing diagrams were developed to show the hydrologic relation-
ships between the yield points in each sequence. Sediment and drainage areas were accumu-
lated in the downstream direction until a trapping element, such as areservoir, was encountered.
It was estimated that most large reservoirs trap 99.5 percent of the sedimentdelivered tothem. It
was also estimated that a certain portion of the sediment that enteredthe drainage area of ayield
point from the yield point immediately above it would be deposited as overbank deposition or
channel fill enroute through the yield point drainage area to the point under consideration.
Estimates of this transport loss ranged from 20 to 70 percent. Sedimentation survey data served
to confirm these estimates. In several river basins, an additional transport loss occurs due to the
loss of streamflow to cavernous stream channels. This is especially true in the Nueces River
basin.
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Other Data

Acreage, Land Use, and Soils

Acreages of each land use by soil association were obtained by direct measurement from
county maps for each county. These maps depicted generalized land use and generalized soil
associations. The land-use maps were developed especially for this study by field staff of the Soil
Conservation Service and the Forest Service. The forest land-use maps were furnished by the
Forest Service.

The land-use categories used in this study are cropland, pastureland, rangeland, urbanland,
forest land, and miscellaneous land use. All acreage measurements were adjusted tocorrespond
to the official land and water area for each county as listed in the Soil Conservation Service State
Manual, Section 1560.3. The total land and water acreages for each county are given in Table 2.

Weighted Average T Factor

The T factor is the average soil loss tolerance in tons per acre per year. A weightedaverage T
factor was developed for each soil association in each county based on the individual T factors
available for each major soil series. The T factors for each major series were weighted by the
percent each series occupies within the association to derive a weighted average for each
association. An example is shown below using the Trawick-Elrose-Bub soil association in
Anderson County.

Soil T Percent
series factor of association
Trawick 4 X 0.04 = 1.60
Elrose 5 X 25 = 1.25
Bub 2 X 10 = .20
0.75 3.05

3.05/0.75 = 4.06 weighted average T factor

Weighted Average In-Place Dry Unit Weight

A weighted average in-place dry unit weight was determined for each soil association ineach
county based on the texture of each soil series in the association. A table was prepared relating
soil texture to the unified soil classification system and in-place dry unit weight. The unit weight
values in this table were then weighted by the percent each series occupies within the
association. The following is an example of this procedure for the Trawick-Elrose-Bub soil
association in Anderson County.
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Unified

soil Unit
Soil classification weight Percent of
series system (Ib/ft3) association
Trawick clayey sand (SC) 92 X 0.40 =36.8
Elrose silty sand (SM) 100 X 25 =25.0
Bub clayey gravel (GC) 120 X 10 =12.0

0.75 73.8

73.8/.75 = 98.4 Ib/ft® weighted average dry unit weight

Submerged Dry Unit Weight

A submerged dry unit weight for sediment was estimated from the in-place dry unit weight by
using the following formulas which describe the relationship between in-place soil and
submerged sediment as unit weight is increased.

If U<100 Ib/ft3, then Ui =18.8256 x [2.7128 1(.014199 x U)],

and if U>100 Ib/ft3, then Ui =-81.85 +(1.63 x U),

where U = dry unit weight of soil in place, Uy dry unit weight of submerged sediment, and t =
raised to power indicated.

These weights were used to convertthe tons of delivered sediment to acre-feet per square mile by
using the following equation.

Uz = (U/U) x [(T/(A7640)]/(U x 21.78),

where T = tons delivered to yield point, A = net acres drainage above yield point, U = weighted
average in-place dry unit weight, U = estimated submerged sediment dry unit weight, and Uz =
sediment yield, in acre-feet/square mile.

This estimated submerged dry unit weight was used for all yield points for which there were no
sedimentation survey data available. Where a sedimentation survey was coincident with the yield
point, the submerged dry unit weight determined by this survey was used in the conversion
formula in place of the estimated submerged dry unit weight (Uy).

Average Annual Rainfall

Average annual rainfall, by county, was derived from a map depicting normal annual
precipitation, in inches, for the period 1941-70. The map was prepared by the Texas Department
of Water Resources and is based on data from the U.S. Department of Commerce, National
Oceanic and Atmospheric Administration Environmental Data Service.
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Yield-Point Area Delineations and Designations

The State of Texas was divided into 300 hydrologic subunits, called yield-point areas, for the
purpose of this study. These delineations were made originally on @ map published by the U.S.
Geological Survey. The boundaries on this map were observed, although in some cases,
additional delineations were made within those shown on the map. The yield-point areas were
assigned codes (Figure 1) compatible with the coding system used by the Geological Survey.

Sedimentation Surveys

An analysis was made of previous sedimentation surveys that coincided with yield-point
areas. The surveys were tabulated and yield comparisions were made with the current study
where possible. These comparisons served as a check on the calculations of gross erosion and
they revealed substantial reductions in the quantity of sediment delivered to many of the
reservoirs (Table 3).

Certain cautions are necessary when comparing sedimentation rates estimated in this study
to rates determined by previous sedimentation surveys, The comparison can only be made if the
survey point (always a reservoir or lake) coincides exactly with the yield point. The earlier
sedimentation surveys do not show the rate of sedimentation at the time of the survey. Rather,
they indicate a median rate that applies over the time period between surveys. The average date of
the original survey for the reservoirs in Table 3 is 1938, and the average latest survey date is
1956; therefore, the median date for these surveys is 1947, 32 years prior to this study.

The sedimentation rates determined in this study are generally lower than those shown by
the earlier sedimentation surveys for a number of reasons. In general, the amount of cropland,
which is the largest producer of sediment, has significantly decreased. Land treatment and other
soil conservation measures have been implemented continuously since about 1935. Flood-
prevention dams and other trapping elements have been installed continuously since about 1954
and have significantly reduced the amount of sediment above some of the yield points.

Data Base

An extensive amount of data was assembled for this study, most of which cannot be included
in this report. The available data and the various combinations by which it can be recalled and
printed out, are shown in Table 4.

GENERAL DESCRIPTION OF EROSION AND SEDIMENTATION RATES

Land-Resource Areas

A land-resource area is a geographical area characterized by a particular combination of
soils, climate, water resources and land uses. They normally occur in one continuous unit, usually
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Yield
point
30
34
38
44
69
80
89
920
92
96
103
110
144
146
162
154
168
168
170
200
202
207
228
254

TABLE 3

SEDIMENTATION SURVEY COMPARISONS

Name

Farmer's Creek Reservoir
Lake Kemp

Santa Rosa Lake

Lake Crook

Lake Cherokee

B. A, Steinhagen Lake
Bridgeport Reservoir
Eagle Mountain Reservoir
Weatherford Lake
Mountain Creek Lake
Lewisville Lake

Lavon Lake

Fort Phantom Hill Reservoir
Lake Stamford

Possum Kingdom Lake
Lake Mineral Wells
Whitney Lake

Leon Reservoir

Belton Lake (Leon River)
Lake Brownwood

Hords Creek Lake

Lake Buchanan

Medina Lake

Lake Corpus Christi

Previous

survey

1972
1958
1976
1947
1960
1960
1943
1952
1973
1946
19656
1966
19556
1966
1949
1941
1959
1941
1966
1969
1968
1941
1948
1948
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Previous
survey rate

(ac-ft/mi?)

1.46
1.32
.37
.94
1.37
.02
.78
2.01
1.36
39
.99
2.14
.54
.82
.57
1.19
.55
.08
.39
.32
48
21
.39
.06

1979
Accumulative
study rate

{ac-ft/mi?)

1.24
.63
40
T7
.25
.04
.34
.85

1.03
49
31
31
46
.36
RR
32
.34
.06
42
.24
.36
10
.35
.07
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Print out these

By these

TABLE 4
POSSIBLE DATA SELECTIONS

A specific item or range for an item

A specific item only

Acres

Gross sheet tons

Allowable sheet tons

R

Excess sheet tons

factor

Land use

Minimum and maximum
gross sheet

unit
weight

factor

average
slope
length

average
slope
percent

average
annual
rainfall

factor

o)
factor

tons/ac.

BTross
sheet
erosion

land-
regource
area

river
basin

soil
HASEOC.

county | yield

point

exceeds
allowable
by
percent

Gully and streambank
tons/acre

Controlled drainage

Noncontributing area

Sediment vields
tons/acre

available
but not
on disgk

state

Note: A printout selection can specify only one item, or may be a combination of items. For example: acres by river basin is a single item. Acres by t factor, land-
resource area, and river basin is a combination of items. These printouts may be obtained by addressing a request to the State Conservationist, U.S.
Department of Agriculture, Soil Conservation Service, P. O. Box 648, Temple, Texas 76501.




several thousands of acres, but may occur in segments. Texas has a wide range of climate,
vegetation, and soils. Average annual rainfall exceeds 56 inches (142 cm) on the eastern border
but is less than 8 inches (20 cm) at El Paso. Frost-free days range from 180 days in the north to 340
days at the southern boundary.

Texas has 20 land-resource areas (Figure 3), and information for each area is given on land
use (Table 5) and gross sheet and rill erosion in tons (Table 6). Also, gross sheet and rill erosion
rates are given in tons per acre in Table 7.

Southern Desertic Basins, Plains, and Mountains

The Southern Desertic Basins, Plains, and Mountains land-resource area occupies
approximately 18.5 million acres (7.49 million hm2)in West Texas. Elevations vary from 2,500 to
5,000 feet (760 to 1,500 m) above mean sea level in basins and valleys and more than 8,500 feet
(2,590 m) inthe mountains. Average annual precipitation varies from8to 13 inches (20to 33cm)
with the highest rainfall occurring from mid-spring to mid-autumn.

Broad desert basins and valleys are bordered by gently to strongly sloping fans and terraces.
There are steep north-south trending mountain ranges and many small mesas in the western
part. About 90 percent of the total area is in rangeland. Short grasses and desert shrubs cover
much of the area. The rangeland has a low carrying capacity for livestock. Less than 1 percent,
consisting mainly of narrow discontinuous strips along the Rio Grande and the Pecos River, is
irrigated. Cotton, cantalopes, and vegetables are the principal crops.

Southern High Plains

The Southern High Plains land-resource area occupies a vast area of approximately 18.8
million acres (7.62 million hm?) in northwest Texas. These smooth high plains have gentle slopes
except for the steeply sloping breaks that separate them from the rolling plains. Elevations vary
from 2,500 to 4,500 feet (762 to 1,370 m) above mean sea level, increasing gradually from
southeast to northwest. The nearly level landscape is punctuated by numerous depressions
known as playa lakes. These depressions catch the majority of the runoff from the area. The
average rainfall varies from 15 inches (38 cm) inthe west to 22 inches (56 cm) in the east. Rainfall
fluctuates widely from year to year. The highest runoff-producing rains occur during late spring
through autumn.

About one-third of the area, the smooth uplands, is dry farmed to winter wheat, grain
sorghum, and cotton. Nearly one-fifth of the area is irrigated. Much of the High Plains is
considered to be noncontributing area.

Central Rolling Red Plains
The Central Rolling Red Plains land-resource area occupies about 22.5 million acres (9.12

million hm?). It is bounded on the west by the High Plains, on the south by the Edwards Plateau,
and on the east by the Central Rolling Red Prairies and the Texas North Central Prairies.
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FIGURE 3

42
77
T8
BOA
B0B
81
B2
83A
838
BaC
23D
B4B
BAC
BS
B
B7
1338
150A
150B
1588

NAME CROPLAND
Southern Desertic Basins, Plains, and Mountains 362,657
Southern High Plains 16,022,863
Central Rolling Red Plains 11,636,811
Central Rolling Red Prairies 192,953
Texas North Central Prairies 1,069,116
Edwards Plateau 607,814
Texas Central Basin 538,775
Northern Rio Grande Plain 3,725,697
Western Rio Grande Plain 121,085
Central Rio Grande Plain 555,780
Lower Rio Grande Valley 2,425,255
West Cross Timbers 2,543,013
East Crose Timbers 32,645
Grand Prairie 2,779,169
Texas Blackland Prairie 15,413,048
Texas Clauypan Area 2,186,328
Western Coastal Plain 1,832,176
Gulf Coast Prairies 5,724,032
Gulf Coast Saline Prairies 125,356
Western Gulf Coast Flatwoods B,7B0

TOTALS 67,901,297

TABLE 6
CROSS AMMUAL SHEET AND RILL EROSION BY LAND-RESOURCE AREA

{Tons)

PASTURE RANGE
1,752 20,485,684
2,557 2,422,068

P6,077 27,336,553
12,966 697,043
B7,735 7,369,541
7,947 33,207,905
6,119 2,023,687

396,824 3,884,043

8,733 3,B15,983
11,905 2,649,682
3,461 253,246

672,111 3,374,288

362,380 214,788

407,140 8,618,455

5,657,769 3,341,882
5,266,243 3,549,810
7,770,B08 1,408,420
1B7 881 463,528
565 132,789
32,986 1,338

21,463,P45 124,589,506

URBAN
28,010
93,610

243,483
25,819
82,285

530,585
25,088
34,386
21,278

781
23,505

279,432
78,236

339,726

1,477,029

114,916

714,508

1,877,413
91,466

111,436

5,586,906

FOREST

L= I - - - T = R = -

133,649
293,416
3,990,418
31,052
173
617,960
5,066,668

MISC.
2,414,372
40,074
162,833
2,573
16,393
348,832
1,599
1,177
1,283
34,443
16,432
21,851
8,586
270,932
111,798
303,696
191,859
5:471
39,869
1,622
3,995,635

TOTAL
23,292,475
18,581,178
39,405,737
931,354
8,625,070
34,703, 083
2,589,268
7,382,187
3,968,188
3,252,531
2,721,899
6,890,635
1,289,579
12,415,422
26,135,135
11,714,409
15,907,583
7,689,317
394,218
774,055

228,603,257

PERCENT
10.19
B.13
17.85
0.41
3.717
15.18
1.13
3.23
1.74
1.42
1.19
3.01
0.56
5.43
11.43
5.1
6.96
3.34
0.17
0.34
100.00
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Elevations vary from 1,600 to 3,000 feet (460 to 910 m) above mean sea level, increasing
gradually from east to west. Average annual rainfall ranges from 20 inches (51 cm)in the west to
30 inches (76 cm) in the east. Rainfall is heaviest in the spring and lightest in winter.

The land area is about 72 percent rangeland and 26 percent cropland. Winter wheat and
grain sorghum are the major cash crops with cotton also important. Rangeland and pastureland
are grazed mainly by beef cattle.

Areas of rough broken land occur in many sections especially near some of the large streams.
Soils are mainly deep and loamy with loamy or clayey subsoils. Erosion rates vary with the
conditions. The western boundary consists of an escarpment of high relief ranging from 200 to
600 feet (60 to 180 m). In this area erosion rates are high. Wind erosion is quite active on the
sandy, cultivated fields.

Central Rolling Red Prairies

The Central Rolling Red Prairies is an area of about 796,000 acres (322,000 hm?) of smooth
rolling land named for the dominantly red sedimentary rocks. It covers an area of about 796,200
acres (322,200 hm?). Elevations vary from 1,000 to 1,500 feet (300 to 460 m) above mean sea
level, increasing gradually from east to west. Onthisdissected plain, the divides are undulating to
gently rolling, and the valley sides are hilly and steep. Floodplains of large streams are wide and
level and are not dissected by stream channels as arethose inareasto the west. The mean annual
precipitation ranges from 26 to 35 inches (66 to 89 cm). Rainfall is highest in spring and lowest in
winter.

The Central Rolling Red Prairies land-resource area is about 85 percent rangeland and 11
percent cropland. About 4 percent of the area is used for urban land, woodland, pastureland, or
other purposes. Winter wheat is the major cash crop, but alfalfa, cotton, grain sorghum, and
peanuts are also important.

Texas North Central Prairies

The Texas North Central Prairies occupies about 6.3 million acres (2.55 million hm?)
extending southward from the Central Rolling Red Prairies. The elevation ranges from 800 to
2,200 feet (240 to 670 m) above mean sea level, The dissected limestone, sandstone, and shale
uplands in the area have broad undulating divides and narrow steep-sided valleys. Only a few
large streams flowing through the area have any significant floodplains. Relief is mainly in tens of
feet, but the large valleys are 100 feet (30 m) or more below the adjacent uplands.

The average annual precipitation ranges from 22 to 30 inches (56 to 76 cm), with the highest
rainfall coming in the spring. Except for large rivers such as the Brazos and Colorado, most local
streams flow intermittently. There are several large lakes and numerous flood-detention
reservoirs in the area. Ground water is scarce. Rural residents depend on community water
systems supplied from lakes. Ponds are used for livestock water.

Over 88 percent of the land is in native rangeland, pastureland, or scrub oak forest, and about
11 percent is in cropland. The grasslands are grazed by beef cattle. Some ranches also graze
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sheep and goats. Valleys, bottomlands, and outwash areas of deep soils are farmed to wheat,
oats, cotton, and grain sorghum.

Edwards Plateau

The Edwards Plateau is a high limestone plain in southwest Texas covering an area of about
23.1 million acres (9.36 million hm?). It merges with the High Plains on the northwest and the
Central Rolling Red Plains on the north. Valley floors are ranged from 800 to 1,500 feet (240 to
460 m) lower than surrounding ridges. Hills and plateaus range in elevation from 1,300 to 4,000
feet (400 to 1,220 m) above mean sea level, increasing gradually from east to west. Valleys are
narrow to broad with gently sloping to steep walls and smooth to undulating floors. The hills are
sloping to very steep. The plateaus are broad and nearly level to undulating.

The average annual precipitation varies from 15 to 30 inches (38 to 76 cm) and is mostly
rainfall. About three-fourths of the rainfall comes during the growing season and is adequate for
range grasses. Rainfall for cultivated crops is low in the western portion and marginal in the
central and eastern portions. Only a few rivers and streams flow throughout the year. Deep wells
provide some water for irrigation and for livestock and domestic needs.

Most of the Edwards Plateau is in rangeland. Some local areas are cultivated, with a few
being irrigated from wells or streams. The rangeland is grazed by beef cattle, sheep, goats, and
wildlife. Hay, pasture, and small grain for grazing are the principal crops.

Texas Central Basin

The Texas Central Basin, as the name implies, is in the central part of Texas. It isbordered by
the Edwards Plateau and the Grand Prairie. It occupies about 1.73 million acres (702,000 hm?).
Valley floors are 700 to 900 feet (210 to 270 m) above mean sea level. Hills and plateaus are 900
to 1,300 feet (270 to 400 m) above mean sea level. Valleys are broad with moderately sloping
walls and smooth to undulating floors. The plateaus are broad and gently sloping to undulating.

Rainfall, which is received mostly during the growing season, varies from 25 to 30 inches (64
to 76 cm) per year. The rainfall is adequate for range grasses but is marginal for crops, due to
prolonged high temperatures and high evaporation and transpiration rates during the summer.
Only a few rivers and large streams flow throughout the year. Irrigation water from these sources
is limited. Deep wells provide some water for irrigation. Shallow and deep wells and earthen
ponds provide water for livestock and domestic needs.

Most of the area israngeland. Some local areas are cultivated, with a few being irrigated from
ground water. The rangeland is used mainly for grazing beef cattle, sheep, and wildlife. The
principal crops are grain sorghum, cotton, peanuts, and small grain for grazing.

Northern Rio Grande Plain

The Northern Rio Grande Plain is bordered by the Gulf Coast Prairies on the east and the
Western Rio Grande Plain on the west. It occupies about 7.44 million acres (3.01 millionhm?). The
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elevation ranges from 100 feet (30 m) in the southern portion to 800 feet (240 m) above mean sea
level in the northwestern portion. These plains are nearly level to gently rolling on smooth hills
and valleys. The valleys are narrow to broad. The hills are mostly in the eastern portion of the area.

The average annual precipitationis 25 to 30 inches (64 to 76 cm), with most of it falling during
the growing season. Rainfall is adequate for the growth of range grasses but is marginal for
cultivated crops, due to high temperatures and high evaporation and transpiration rates that limit
crop production. The Nueces River and deep wells provide water for irrigation. Deep wells and
earthern ponds provide water for livestock and domestic use.

Most of the area is rangeland but extensive areas are cultivated. The rangeland is mainly
used for producing beef cattle and wildlife. Grain sorghum, cotton, corn, flax, and small grain for
grazing are the main crops. Local areas are irrigated.

Western Rio Grande Plain

The Western Rio Grande Plain is bordered by the Rio Grande on the west and the Edwards
Plateau on the north. It contains approximately 4,53 million acres (1.83 million hm?2). Elevations
range from 200 feet (60 m) in the southeastern portion to about 1,000 feet (300 m) above mean
sea level in the northwestern portion. Much of the area is gently undulating and somewhat
dissected by intermittent drainageways.

The average annual precipitation varies from 17 to 21 inches (43 to 53 cm) with most of it
falling during the growing season. Rainfall is adequate for the growth of range grasses but is not
adequate in most years for cropland, due to salinity, high temperatures, and high evaporation and
transpiration rates. The Rio Grande is the major perennial stream. Other rivers flow
intermittently. Deep wells and earthen ponds provide water for livestock, domestic use, and
irrigation in local areas.

Most of the area is rangeland, but local areas are cultivated. The rangeland is used mainly for
producing beef cattle and wildlife. Grain sorghum, small grain, cotton, and improved pasture are
the principal crops.

Central Rio Grande Plain

The Central Rio Grande Plain, as its name indicates, is in the central part of the Rio Grande
plains located in South Texas. It contains about 5.12 million acres (2.07 million hm?). Elevations
range from 50 feet (15 m) in the eastern portion to 800 feet (240 m) above mean sea level in the
northwestern portion. This plain is nearly level to gently undulating, and is weakly dissected by
intermittent drainageways.

The average annual precipitation varies from 21 to 26 inches (53 to 66 cm), with most of it
falling during the growing season. Rainfall is adequate for the growth of range grasses, but crop
yields are limited due to moisture stress periods caused by high temperatures and high
evaporation and transpiration rates. Deep wells and earthern ponds provide water for irrigation,
livestock, and domestic use.
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Most of the area is rangeland, but local areas are cultivated. The rangeland is used for
producing beef cattle and wildlife. Grain sorghum, cotton, and small grain for grazing are the main
crops. Local areas are irrigated.

Lower Rio Grande Valley

The Lower Rio Grande Valley occupies about 2.04 million acres (826,000 hm?) in the
southernmost portion of Texas. Elevations range from sea level in the eastern portion to about
500 feet (150 m) above mean sea level in the northwestern portion, with the dominant portion
being less than 250 feet (76 m) above mean sea level. Much of the area is nearly level with
shallow drainageways having low gradients.

Rainfall averages 17 to 28 inches (43 to 71 cm) annually, with most of it falling during the
growing season. Rainfall is adequate for the growth of range grasses, but is low in the west and
central portions and marginal in the eastern portion. High temperatures and high evaporation and
transpiration rates limit crop production. The Rio Grande is the only perennial stream, and it
provides water for irrigation. Deep wells and earthen ponds provide water for livestock, domestic
use, and irrigation in local areas.

Most of the area is cropland or improved pasture which is extensively irrigated, but large
areas are in rangeland. Crops are cotton, grain sorghum, citrus, onions, cabbage, and other truck
crops. The rangeland is used mainly for producing beef cattle and wildlife.

West Cross Timbers

The West Cross Timbers land-resource area occupies about 2.49 million acres (1.01 million
hm?2). It extends southward from the Red River and is bordered on the south and east by the Grand
Prairie and on the West by the Central Rolling Red Prairies and the Texas North Central Prairies.
Elevations range from 1,000 to 1,400 feet (300 to 430 m)above mean sea level mostly, butis only
600 feet (180 m) above mean sea level along the Red River. The area is nearly level to rolling,
moderately dissected uplands. The northern half of the area has a higher average slope gradient
and is gullied in much of the area. The southern part of the area is nearly level to undulating, and
the soil has been affected more by wind erosion. Stream valleys are narrow and have steep
gradients. The average annual precipitation varies from 25inches (64 cm)in the west to 34 inches
(86 cm) in the east and is highest in the spring and fall months.

About 76 percent of the area is in native grass pastures, improved grass pastures, or
noncommercial oak forests that are used for grazing. Most of the pastureland, rangeland, and
woodland is grazed mainly be beef cattle. There are some dairies in the area. About 17 percent of
the area is farmed to peanuts, grain sorghum, small grains, or forage sorghums.

East Cross Timbers

The East Cross Timbers land-resource area is bordered on the east by the Texas Blackland
Prairie and on the west by the Grand Prairie. It occupies about 686,000 acres (277,000 hm?) and
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ranges in elevation from 500 to 700 feet (150 to 210 m) above mean sea level. The area is gently
sloping to rolling, moderately dissected uplands. The sloping to rolling sandstone-capped hills and
ridges rise prominently above the surrounding gently sloping uplands. Stream valleys are narrow
and have steep gradients.

Annual rainfall varies from 34 to 39 inches (86 to 99 cm). The highest rainfall is received in
the spring and fall months. Large reservoirs provide water for cities and towns and for recreation.
Farm ponds are a major source of water for livestock. Shallow wells supply water for domestic use
in most of the area.

Most of the area is in farms and ranches, although a sizeable amount of the central section of
the area is rapidly changing to urban uses. About 80 percent of the rural area is in improved
pastures and native grass pastures used for beef cattle production. About 2 percent of the area is
farmed to peanuts, small grains, forage sorghums, fruit, and vegetable crops.

Grand Prairie

The Grand Prairie contains 6.51 million acres (2.63 million hm?2) and extends from the Red
River on the north to the vicinity of the Colorado River on the south, where it merges with the
Edwards Plateau. Elevation is mainly 500 to 1,300 feet (150 to 400 m) above mean sea level, but
ranges from 1,300 to 1,500 feet (40010 460 m)above mean sealevel on some of the high peaks in
the southwestern parts. The area is mostly a gently rolling to hilly dissected limestone plateau.
Stream valleys are shallow and narrow in their upper reaches but deepen and broaden near the
eastern edge of the area.

The average annual precipitation varies from 28 to 40 inches (71 to 102 cm) and is most
abundant during spring and fall months. Crops, pasture, and range depend on the moderate but
somewhat erratic rainfall. The large rivers flow the year round. The area contains several large
lakes and flood-detention reservoirs. Deep ground water is abundant, and there are many springs
and wells throughout the area.

More than 73 percent of the area is in native rangeland. About 7 percent of the area is in
improved pastures. Beef cattle are the principal livestock, but dairy cattle and sheep are important
in the central and southern parts. Cropland makes up about 12 percent of the area. Oats, wheat,
grain sorghum, forage sorghum, cotton, corn, and hay are the principal crops.

Texas Blackland Prairie

The Texas Blackland Prairie extends in a southwesterly direction from the Red River in
northeast Texas to the vicinity of San Antonio. It is over 300 miles (480 km) long and narrows from
a width of 75 miles (120 km) in the northern part to about 15 miles (24 km) in the southwestern
extension., Smaller prairies lie separated from, but parallel to, the main body in southeastern
Texas. The Texas Blackland Prairie contains 12.7 million acres (5.14 million hm2) of land and is
undulating to gently rolling and in some places nearly level. Elevations range from 250 to 800 feet
(76 to 240 m) above mean sea level, increasing gradually from south to north and from east to
west. The large rivers that cross the area have broad but shallow valleys. The major significant
tracts of hilly land are along the Austin Chalk escarpment near the western side of the area.
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The average annual precipitation varies from 30to 45 inches (76 to 114 cm) with the heaviest
rainfall amounts received in spring and fall months. The moderate rainfall is adequate for crops
and pastures in most years, but summer droughts that reduce crop yields are common. The large
rivers flow perennially. Numerous large lakes and smaller flood-detention reservoirs have been
built in the area. Ground water is scarce throughout the area.

Nearly all of the area is in farms. About 32 percent of the area is cropland, about 54 percent is
in improved pastureland or rangeland, and the remainder is in urban areas or woodland. Cotton
and grain sorghum are the major cash crops. Beef cattle are the principal livestock.

Texas Claypan Area

The Texas Claypan Area is a nearly level to sloping plain containing about 6.24 million acres
(2.53 million hm?2), It is bordered on the east by the Western Coastal Plain and on the west by the
Texas Blackland Prairie. Elevations range from 200 to 500 feet (60to 150 m) above sea level. River
and creek valleys are entrenched, and steeper dissected areas occur locally. Valleys of large
streams are shallow, and the wide floodplains are bordered by nearly level terraces.

The average annual precipitation is 30to 42 inches (76 to 107 cm). Precipitation is generally
highest in winter and spring and lowestin summer and autumn. Crops and pasture depend onthe
moderate rainfall. Summer rainfall is erratic, and crop yields are reduced by lack of moisture in
most years. A few large reservoirs on major streams provide municipal water supplies. Water
supplies for farm use come from ponds and wells.

Pasture and range is the principal land use. About half the pasture areas are improved
grasses that are fertilized. About half of the area was cropland at one time, but only one-sixth of
the land is presently in cultivation. Grain sorghum is the principal crop with cotton, corn, peanuts,
hay, and truck crops important in local areas. Raising beef cattle is the principal livestock
enterprise.

Western Coastal Plain

The Western Coastal Plain is a gently to strongly sloping dissected coastal plain. It occupies
about 15.2 million acres (6.17 million hm?2)inthe eastern part of Texas. Elevationranges from 100
to 500 feet (30 to 150 m) above mean sea level, increasing from south to north.

The average annual precipitation ranges from 40 to 53 inches (102 to 135 cm), increasing
from northwest to southeast. Precipitation is highest in spring and early summer and lowest in
late summer and autumn. Rainfall, perennial streams and ground water generally provide an
abundance of water. Although summer rainfall is generally adequate, droughts are common.
Drainage is necessary before wet soils can be used for crops. A few large reservoirs on major
streams provide municipal water supplies and also serve as recreational facilities. Water supplies
for farm use come from ponds and wells.

One-half to three-fourth of the area is in forest and woodland. The forests are dominated by
pine on uplands and terraces and by hardwoods on floodplains. Although significant acreages are
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owned by large corporations and the federal government, almost 60 percent is in nonindustrial,
private holdings. Lumber and pulp wood production are vital tothe area’s economy. Land that has
been cleared is used mostly for pasture and hay crops. About one-sixth is used for cropland.
Common crops grown are corn, grain sorghum, oats, soybeans, peanuts, rice, and vegetables.

Gulf Coast Prairies

The Gulf Coast Prairies land-resource area is nearly level with low local relief. It occupies
9.27 million acres (3.75 million hm?2). Elevation ranges from sea level to about 200 feet (60 m)
above mean sea level along the interior margin.

Average annual precipitation ranges from 25 to 55 inches (64 to 140 cm), increasing from
west to east. Precipitation is fairly evenly distributed except for being slightly higher in
midsummer and late summer in the western part and slightly higher during winter inthe eastern
part. Rainfall and perennial streams provide abundant water. Water for irrigation rice is obtained
from streams and in some instances from wells. Ground water is abundant. Much of the land
must be drained before it can be used for general farm crops.

Most of the areais infarms, andabout 46 percentis used for crops or hay. Riceis an important
crop north and east of San Antonio Bay. Grain sorghum, cotton, soybeans, corn, and hay are
important crops throughout the area. About 37 percentis in rangeland or pastureland and about 8
percent is in forest land. The forested area is chiefly hardwood forest bordering the rivers and
streams that cross the area.

Gulf Coast Saline Prairies

The Gulf Coast Saline Prairies land-resource area is a narrow strip that starts at the Louisiana
border and ends at the southern tip of Texas. It contains about 1.02 million acres (413,000 hm?2).

Elevation is mainly from sea level to 10 feet (3 m) above mean sea level, but ranges up to
about 25 feet (8 m) above mean sea level along some of the windblown dunes. The area is nearly
level to gently sloping coastal lowlands and island flats along the Gulf of Mexico. Parts of the area
have been worked by wind, and the sandy areas have a gently undulating to mounded or duned
topography. Relief is mainly in inches to a few feet. Streams flowing into the bays have broad
shallow floodplains.

The average annual precipitation, 30 to 55inches (76 to 140 cm), is most abundantduring the
spring and fall months inthe southwestern half of the area and becomes more evenly distributed,
throughout the year in the northeastern half. The lower parts of the area are covered by high tides,
and the remainder is periodically covered by storm tides. The pastures and range depend on
natural rainfall. There are a few fresh-water streams and rivers that flow into the area from the
north. Numerous bays and small entrapments of salty water occur throughout the area. There is
little underground fresh water in the area. Livestock water comes mainly from dug ponds or
shallow wells that tap thin shallow strata of fresh water. Fresh water for urban use is piped in
from outside the area.
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Most of the area is used for ranching or for recreational purposes. Expansion of urban uses is
increasing in parts of the area. More than 76 percent of the area is in native rangeland consisting
mainly of salt-tolerant plant species. A small part of the area is used for bermuda grass pasture,
rice, and grain sorghum. Raising beef cattle is the principal livestock enterprise. The remainder of
the area is used mostly for wildlife and recreation.

Western Gulf Coast Flatwoods

The Western Gulf Coast Flatwoods land-resource area occupies 2.18 million acres (881,000
hm?2) in southeast Texas. It is bordered by the Sabine River on the east and the Western Coastal
Plain land-resource area on the north. It is a nearly level to gently sloping area with low local
relief. Elevation ranges from 50 to 250 feet (15 to 75 m) above mean sea level.

Average annual precipitation ranges from 46 to 55 inches (117 to 140 cm), increasing from
west to east. Precipitation is evenly distributed throughout the year except in the eastern part
where it is slightly higher in the winter months. Summer rainfall is approximately equal to
evapotranspiration. Rainfall, perennial streams, and ground water provide an abundance of
water. Much of the land must be drained before it can be used for general farm crops.

About 87 percent of the area is forest land, principally pine and pine-hardwood. Much of the
forest acreage is owned by large corporations that produce lumber and pulpwood. Land that has
been cleared is used mostly for pasture, but some is used for crops, such as rice, grain sorghum,
corn, and soybeans. Many small subdivisions are being developed and urban growth is occurring
throughout the area.

River and Coastal Basins

Texas is divided into 23 river and coastal basins (Figure 4). These basins contain the drainage
of the land area in Texas, although a few basins actually have drainage area in other states as
well.

The following information is provided for each basin: land use (Table 8); gross annual sheet
andrill erosion, in tons (Table 9); gross annual sheet and rill erosion rates, intons per acre (Table
10); and gross gully and streambank erosion and drainage area data (Table 11). The river and
coastal basins are further described and broken down by yield points for each individual basin
(Tables 12-126).

The fifth table for each basin 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 which may
lie above it. The incremental yields, therefore, represent only the contribution of a specific yield-
point area as if it had noother 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.
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TABLE 8
LAND USE BY BASIN

{Acres)

BASIN CROPLAND PASTURE RANGE URBAN FOREST# MISC. TOTAL PERCENT
Canadian River 2,828,761 13,852 5,229,522 82,669 0 14,184 8,168,988 4.87
Red River 5,573,994 1,059,783 B,137.621 217,186 275,195 42,602 15,306,381 9.12
Brazos River 9,488,683 3,478,655 12,813,778 681,245 674,928 218,396 B7,355,6B5 16.30
Colorado River 5,491,608 897,031 1B,094,3391 539,988 218,004 69,809 B5,310,831 15,08
Rio Grande 773,338 50,530 29,249,173 210,350 0 1,428,141 31,711,586 18.90
Sulphur River 391,008 1,146,794 57,605 78,598 531,188 20,827 2,220,014 1.38
Cupress Creek 4,875 776,640 54 ,6BB 43,821 946,748 11,451 1,B44,223 1.10
Trinity River 1,951,099 3,870,264 2,596,476 895,588 1,958,932 55,0282 11,387,321 6.75
Sabine River 205,281 1,711,066 234 ,98% 180,460 2,308,401 10,690 4,650,887 B.7T7
Neches River 65,106 1,280,409 275,377 EB6,967 4,343,208 9,058 6,200,125 3.69
San Jacinto River 183, 026 353,855 117,619 515,783 1,243,984 3,408 2,457,615 1.46
Lavaca River 553,318 389,503 580,215 14,076 0 0 1,477,112 0.88
Guadalupe River 426,090 595,913 2,549,647 135,491 79,883 19,500 3,805,924 2.27
San Antonio River 456,999 573,176 1,383,479 2e0,128 14,981 16,548 2,665,299 1.59
Nueces River 1,109,736 315,082 9,117,715 65,663 0 30,990 10,639,186 6.34
Nueces-Rio Grande Coastal 1,791,185 197,334 4,342,509 188,397 0 101,488 6.621,313 3.95
San Antonio-Nueces Coastal 391,185 133,598 1,042,005 54,543 0 0 1,621,331 0.97
Lavaca-Guadalupe Coastal 318,407 0 328,200 20,512 0 0 667,119 0.40
Colorado-Lavaca Coastal 444,975 2,455 133,288 13,474 0 0 594,192 0.35
Brazos-Colorado Coastal 476,288 224,750 348,925 21,464 94,789 317 1,166,467 0.70
San Jacinto-Brazos Coastal 301,742 179,232 B51,339 179,689 26,024 11,106 549,132 0.57
Trinity-8an Jacinto Coastal 101,206 15,791 11,258 19,016 23,838 334 171,437 0.10
Neches-Trinity Cpastal 412,411 80,103 B40,368 94,385 35,481 4,674 B67 422 0.52

TOTALS 33,740,243 17,325,B16 97,190,581 4,699,367 12,774,984 2,068B,539 167,799,530 100.00

* Amounts for forest land are based on data furnished by the U. 5. Forest Service. Other land-use amounts are based on data obtained in a 1967 statewide
soil and water conservation needs inventory.
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Canadian River Basin

In Texas, the Canadian River basin has a drainage area of 12,764 square miles (33,059 km?2),
of which 2,620 square miles (6,530 km?) is considered to be noncontributing of sediment to a
major watercourse. The basin lies in portions of two land-resource areas.

Gross erosion and sediment yields to 14 hydrologic subunits (yield-point areas) within this
basin were estimated. Land use, erosion, and sedimentation data derived for the basin for this
study are summarized in Tables 12 through 16.

Sheet andrill erosion accounts for 68 percent, and gully and streambank erosion accounts for
32 percent, of the gross annual erosion occurring within the basin. Accumulative sediment yields
range from 0.04 to 0.23 acre-foot per square mile (19 to 109 m3/km?2) annually.

Red River Basin

The Red River basin in Texas occupies 23,916 square miles (61,942 km2) of land area, of
which 1,842 square miles (4,771 km?) is considered noncontributing. The western tributaries of
the Red River that have their origin in the High Plains are the North Fork, Salt Fork, Prairie Dog
Town Fork, and the Pease River. All these tributaries have similar drainage patterns. They
originate in the High Plains as shallow swales and flow eastward in broad shallow valleys,
deepening gradually. When leaving the High Plains, the streams assume very high gradients and
plunge, in a short distance, to the Rolling Plains some 500 to 700 feet below. This hasresultedin
the formation of Palo Duro Canyon on the Prairie Dog Town Fork, the most conspicuous
topographic feature of the Panhandle. The canyon has a depth of 700 feet (215 m), and a
maximum width of about 7 miles (11 km).

The floodplains of the western tributaries below the High Plains are choked with sand, much
of which is derived from the sandy deposits of the Ogallala Formation. The streambeds are
relatively wide, and the drainage pattern is braided. A significant feature in all the western
tributaries below the High Plains, except the Pease River, is the formation of large sand dunes on
the south side of the streambeds. Dune formation is greatest on the Prairie Dog Town Fork, and on
the main stem of the Red River as far east as Clay County. In the Wilbarger and Wichita Counties
area, great sand dunes occur on both sides of the Red River. These dunes are 1 to 2 miles wide and
5 to 6 miles long. Wind erosion is active on portions of these dunes.

During floods, all western tributaries have relatively shallow, swift flows, and great
quantities of sandy sediment move downstream, both as bedload and as suspended sediment. Dry
periods often cause complete cessation of streamflow and consequent exposure of wide sandy
areas to wind action. The large sand deposits in the western tributaries, as well as the sand dunes,
are considered to be normal geologic erosion.

The Red River basin was divided into 34 hydrologic subunits (yield-point areas) for this study.

Tables 17 through 21 contain summaries of land use, erosion, and sedimentation data derived for
the basin for this study.
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Sheet andrill erosion accounts for 62 percent, and gully and streambank erosion accounts for
38 percent, of the gross annual erosion occurring within the basin, Accumulative sediment yields
range from 0.01 to 1.63 acre-feet per square mile (4.76 to 776 m3/km2) annually.

Sulphur River Basin

The Sulphur River basin in Texas has a land area of about 3,469 square miles (8,985 km?).
The floodplains of most tributaries of the Sulphur River basin are cleared and are being used for
crop and livestock production. As a result of frequent flooding of the tributaries, over half of the
floodplains have been converted from cropland to pasture and meadow. The upper portions of the
North and South Sulphur Rivers, White Oak Creek, and Cuthand Creek are well developed
agriculturally, but the lower portions, as well as the main stem of the Sulphur River through
Bowie County, remain in timber. This is due to frequent and prolonged flooding in the lower
reaches of these streams.

Summaries of land use, erosion, and sedimentation data derived for the basin for this study
are presented in Tables 22 through 26. Sheet and rill erosion accounts for 56 percent, and gully
and streambank erosion accounts for 44 percent, of the gross annual erosion occurring within the
basin. Accumlative sediment yields range 0.08 to 0.91 acre-foot per square mile (38 to 433
m3/km?2) annually.

Cypress Creek Basin

The Cypress Creek basin has a land area of about 2,882 square miles (7,464 km?) within
Texas. Cultivation of the floodplains in the Cypress Creek watershed is confined almost entirely to
the tributaries. Nearly all of the large floodplain of Cypress Creek is still in timber. Frequent and
prolonged flooding, together with poorly drained infertile soils, has prevented agricultural
development in this valley.

There is a total of 284,290 acres (115,050 hm?) of main stem and tributary floodplain land,
47,900 acres (19,390 hm?) of which is open. Much of the cleared floodplain is now in pasture or
meadow and does not suffer serious sediment damage. A study made by the Soil Conservation
Service in 1950 revealed sediment damage in the form of overbank deposition on 150 acres (61
hm?) in the Cypress Creek main stem, and on 502 acres (203 hm?) of tributary floodplains.

Summaries of land use, erosion, and sedimentation data derived for the basin for this study
are shown in Tables 27 through 31. Sheet and rill erosion accounts for 68 percent, and gully and
streambank erosion accounts for 32 percent, of the gross annual erosion occurring within the
basin. Accumulative sediment yields range from 0.08 to 0.36 acre-foot per square mile(38t0 171
m3/km?2) annually.

Sabine River Basin
The Sabine River basin has a land area of about 7,267 square miles (18,822 km2) in Texas.

There are over 600,000 acres (242,800 hm?) of floodplain in the main stem and tributaries of the
Sabine River in Texas. Most of the cultivated floodplain is in the upper tributaries, such as Caddo
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TABLE 27
LAND USE BY LAND-RESOURCE AREA
Cuypress Creek Basin

NUMBER (Acres)
ON
FIGURE 3 NAME CROPLAND PASTURE RANGE URBAN FOREST MISC. TOTAL PERCENT
86 Texas Blackland Prairig 0 9 [} 0 as 0 35 0.00
1338 Western Coastal Flain 4,875 T7E,640 54,688 49,881 546,713 11:451 1,844 ,1B8 100.00
TOTALS 4,875 776,640 54,688 49,821 945,748 11,451 1,844,223 100.00
TABLE 28

CROSE AMNUAL SHEET AND RILL EROSION BY LAND-RESOURCE AREA
Cypres= Creek Basin

NUMBER (Tons!
DN
FICURE 3 NAME CROPLAND PABTURE RANGE URBAN FOREST MISC. TOTAL PERCENT
133F  Western Coastal Flain g,912 261,811 139,123 105,548 357,450 79,635 1,552,480 100.00
TOTALS 8,913 851,811 139,123 105,548 357,450 79,635 1,552,480 100.00
TABLE 29

CROSE ANMUAL SHEET AND RILL EROSION RATES BY LAND-RESOURCE AREA
Cupresz Creek Basin

NUMBER {Tons/AcTe)
ON WEIGHTED
FIGURE 3 NAME CROPLAND PASTURE RANGE URBAN FOREST MIsC. AVERAGE
B Texas Blackland Prairie e.00 0.00 0.00 0.00 0.00 0.00 0.00
1338 Western Coastal Plain 1.83 1.10 2.54 2.11 0.37 6.95 0.B4

WEIGHTED AVERAGE 1.82 1.10 2.54 2.11 0.37 6.95 0.84
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TABLE 31
ERODSION AMD SEDIMENTATION DATA BY YIELD-POINT AREA
Cypress Creek Basin

INCREMENTAL DATA ACCUMULAT IVE DATA
GROES GROSS
GROSS SHEET GROSS GULLY &
EHEET & RILL CULLY & STREAMBANK CONTROLLED NON- SEDIMENT SEDIMENT
LAND & RILL ERODSION STREAMEANK EROSION DRAINAGE CONTRIB. GSEDIMENT  YIELD SEDIMENT YI1ELD
YIELD AREA EROSION RATE EROSION RATE AREA AREA YIELD (Ac. Feet/| YIELD {Ac. Feet/
POINT NAME {Acres) {Tons) {(Tons/Ac.) (Tons) (Tons/Ac.) {Acres) tAcres) (Tons/Ac.) Sq. Mile)|(Tons/Ac.) Sq. Mile)
56 Black Bayou SE.EBE BS,999 .27 16,266 0.17 1,360 0 0.18 0.07 0.70 0.87
57 Paw Faw Bayou 56,381 57,806 1.02 12,967 0.23 908 0 0.42 0.16 0.55 0.22
S8 Lake Bob Sandlin 201,883 248,287 1.78 163,233 0.81 55,BBE 0 0.94 0.36 0.94 0.36
59 Lake D’the Pines B36,7T73 375,373 1.1% 181,857 0.54 203,019 0 0.e8 6.10 0.28 0.11
60 Black Cupress Reservoir (Proposed) B4E,72E 113,701 0.4¢€ 46,701 0.15 5,704 0 0.B2 0.08 0.22 0.08
&1 Caddo Lake 241,325 187.,.2M 0.77 94,117 0.39 7.497 0 0.42 0.16 0.29 0.11
62 James Bayou 213,14¢€ 65,778 0.2 89,101 0.48 15,542 0 0.32 0.12 0.42 0.16
63 Little Cypress Creek 4£4,591 378,285 0.83 127,285 0.28 28,130 0 0.34 0.13 0.34 0.13
TOTALS L .,Bea zB3 1,552,580 0.24 731,530 0.39 322,042 1)



Creek, Lake Creek, South Fork, and Big Sandy Creek. Cultivation in the other tributary floodplains
decreases toward the Gulf. About 5 percent of the main stem floodplain is cultivated land or
pasture, and sediment damage is low.

Annual sediment production rates are low in the Western Coastal Plain because a large
percentage of this land-resource area is in timber and pasture. Sediment damage is very low in
this area because of the lack of agricultural development in the floodplains.

Tables 32 through 36 contain summaries of land use, erosion, and sedimentation data
derived for the basin for this study. Sheet and rill erosion accounts for 64 percent, and gully and
streambank erosion accounts for 36 percent, of the gross annual erosion occurring within the
basin. Accumulative sediment yields range from 0.04 to 0.49 acre-foot per square mile(19 to 233
m?3/km?) annually,

Neches River Basin

The Neches River basin, including its principal tributary the Angelina River, has aland area of
9,688 square miles (25,092 km?). There are about 430,000 acres (174,020 hm?) of floodplain in
the main stems of the Angelina and Neches Rivers and about 570,000 acres (230,679 hm2) in
their tributary floodplains. Very little cultivated land is found on the main stem floodplains, due to
frequent and prolonged flooding. Most of the cultivated floodplain land is confined to the smaller
tributaries in the upper portion of the watershed. The lower part of the watershed is heavily
forested; much of it in industrial and commercial holdings.

Land use, erosion, and sedimentation data derived for the basin for this study are
summarized in Tables 37 through41.Sheetandrill erosion accounts for 75 percent, and gully and
streambank erosion accounts for 25 percent, of the gross annual erosion occurring within the
basin. Accumulative sediment yields range from 0.04 to0 0.44 acre-foot per square mile(19 to 209
m2/km?) annually.

Trinity River Basin

The Trinity River basin has a land area of about 17,699 square miles (45,840km?2). A number
of tributaries of the Trinity River, such as Denton Creek, Big Sandy Creek, Clear Creek, and Clear
Fork Trinity River, originate or flow through the West Cross Timbers land-resource area. These
tributaries receive large quantities of sandy sedimentinthe West Cross Timbers. The streambeds
in the upper reaches of these tributaries have been raised several feet by the sandy deposits,
causing swamping and reduced channel capacities, which result in more frequent flooding. The
sandy sediment moves slowly downstream, chiefly as bedload. However, some of it is deposited
on the more fertile floodplains of the Grand Prairie, causing further damage.

A somewhat similar situation occurs as tributary streams traversing the East Cross Timbers
pick up a load of sandy infertile sediments which are deposited on the fertile tributary floodplains
of the Texas Blackland Prairie. However, damage to these floodplains usually is not as great as to
those in the Grand Prairie.
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YIELD
POINT NAME

&4
&5
&b
67
68
89
70
i1
78
73
74
75
75

Lake Tawakoni
Carl Estes Reservoir (Proposed)
Upper Sabine River
Bis Sandy Reservoir (Proposed)
Lake Gladewater
Lake Cherokee
Murvaul Lake
Middle Sabine River
Upper Lake Fork Creek
Lake Fork Reservoir
Lower Lake Fork Creek
Toledo Bend Reservoir
Lower Sabine River
TOTALS

TABLE 36
EROSION AND SEDIMENTATION DATA BY YIELD-POINT AREA
Sabine River Basin

INCREMENTAL DATA

ACCUMULATIVE DATA

LAMD

ARTA

fheres!

22
118
29
i0s
3%
1,412

1990

221

81

1628
Ve

2595
AE7
+515

ol_ll'

-

+548

DC ¢

tm—a

112

CROES
SHEET
& RILL
ERDSION
(Tans)
851,302
167 ,E€E
133,124
EB2,135
12,118
117 ‘Pls

55,720
1.811,67€
117,134
1€1,21€
12,8972
282,E18
310,271

4.123, 7110

GROSS
SHEET

& RILL
EROSION

RATE

{Tons/Ac.)

1.80
1.62
1.865
0.49
9.41
1.11
92.88

GROSS
GULLY &
ETREAMBANK
ERDSION
{Tons)
448,245
100,726
o
125,703
0
71,737
38,326
280,074
12€,366
178,030
97,0862
199,499
4175
2,316,949

CGROSS
CULLY &

STREAMBANK CONTROLLED

ERODS 10N
RATE
{Ten=/Ac.)
0.95
0.35
0.00
i.05
0.00
0.68
.47
0.63
1,06
0.786
0.58
0.28
0,08
0.49

DRAINAGE
AREA

(Acres)
5,891
g5.211
12,568
38,1BE
2308
1,854
0
186,201
40,175
g7.192
14,108
12,754
8,096
332.178

NON -
CONTRIE,
AREA
(AcTes)

00000000000

SEDIMENT
SEDIMENT  YIELD

YI1ELD (Ac. Feet/

ATons/Ac,) Sa. Mile)
1.02 0.49
0.56 0.22
0.33 0.13
0.5% 0.23
0.10 0.04
0.73 0.B5
0.49 0.20
0.50 0.20
0.69 0.27
0.60 0.23
0.45 0.18
0.28 0.18
0.12 0.05

SEDIMENT
SEDIMENT YIELD
YI1ELD (Ac. Feet/
{Tens/Ac.) Saq. Mile)
1.02 0.49
0.57 0.22
0.42 0.17
0.59 0.23
0.10 0.04
0.73 0.25
0.49 0.20
0.46 0.19
0.69 0.27
0.58 0.23
0.46 0.18
0.31 0.13
0.21 0.09
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NUMBER
ON

FIGURE 3
87
1338
1504
1508
1520

NUMBER
ON

FIGURE 3
87
1338
150A
1508
1528

NUMBER
ON

FIGURE 3
87
1338
1504
1508
1528

NAME
Texas Claupan Area
Western Coastal Plain
Gulf Coast Frairies
Gulf Coast Saline Prairies
Western Gulf Coast Flatwoods
TOTALS

NAME
Texas Claypan Area
Western Coastal Plain
Gulf Coast Prairies
Gulf Coast Saline Prairies
Western Gulf Coast Flatwoods
TOTALS

NAME
Texas Claypan Area
Western Coastal Plain
Gulf Coast Prairies
Gulf Coast Saline Prairies
Western Culf Coast Flatwoods
WEIGHTED AVERAGE

TABLE 37
LAND USE BY LAND-RESOURCE AREA
Nechez River Basin

{Acres)

CROPLAND FASTURE RANCE URBAN FOREST
¢ €,024 ] ¢ 3,180
20,937 1,217,44¢ 253,361 154,157 3,350,115
22,500 14,484 7,193 33,788 lag.213
0 0 TT15 9,221 1,004
13- 42,055 7.4028 29,800 846,736
£5,1085 1,280,499 275,377 286,967 4,343,208

TABLE 38

CROSES AMNUAL EHEET AMD RILL ERDSION EY LAND-RESOURCE AREA
Meches River Basin

{Tons !

CROPLAND PASTURE RANGE URBAN FOREST
] £,E45 b 0 6,143
366,853 1,995,887 677,147 268,115 1,352,459
TE.214 1,520 g36 11,991 2.282
9 0 152 12,658 8
288 2,798 1,098 11.368 315,311
A42,385 2,015,850 678.934 304,139 1,716,203

TABLE 39

CROEE ANMUAL SHEET AND RILL ERDSION RATES BY LAND-RESOURCE AREA
Neches River Basin
{Tons/Acre)

CROPLAND PASTURE RANGE URBAN FOREST
0.0¢ 0.B7 0.00 2.00 1.595
11.88 1.64 2.67 1.73 0.41
2.24 .10 0.07 0.35 .01
0.0¢ 2.90 0.01 1.37 0.00
¢.42 0.2¢ 0.15 0.38 0.37
.72 1.57 2.46 1.33 0.39

nisc.

7.673
B3S

550
9,058

MIBC.
0
29,253
34

0

795
30.082

MISC.
0.00
3.81
0.04
0.00
1.44
3.32

TOTAL
9.564
5,013,689
232,020
17,940
986,912
6,200,185

TOTAL
11.788
4,733.714
91.607
12,818
337 .657
5,187.584

WEIGHTED

AVERACGE
1.23
0.94
0.39
0.71
0.36
0.83

PERCENT
0.15
80.87
3.74
0.29
14,95
100,00

PERCENT
0.23
91.24
3:TT
0.25
6.51
100,00
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.SL-

YIELD

POINT

77
78
79
80
81
Be
83
84
85
B6
87
28

NAME

Lake Palestine

Weches Reservoir (Proposed)
Rockland Reservoir (Proposed)
E. A, Steinhagen Lake
Lower Neches River

Lake Tuler

Lake Striker

Upper Angelina River

Sam Rauburn Reservoir
Lower Angelina River
Village Creek

Pine Island Bauou

TOTALS

TABLE 41

ERODSION AMD EEDIMENTATICN DATA BY YIELD-POINT AREA
Neches River Basin

INCREMENTAL DATA

l ACCUMULATIVE DATA

LaMND

AREA
(Acres)
£11,751

Ega 873

8,873
1,024,775
BE2 290
138,258

GCRDES
EHEET
& RILL
EROSION
{Tons)
836,710
904,215
549,294
140,104
187,051
75,888
134,957
270,122
931,786
B2S,EBC
3172854
174,727
£.187;:534

CRDSS
BHEET

& RILL
ERDEI0ON

RATE

(Tons/Ac.}

1.63
i.28
0.53
0.4%
0.2%
1.10
1.08
1.14
9.89
0.27
0.46
0.4¢0

0.8

CROSS
CROSS CULLY &

GULLY & STREAMBANK CONTROLLED NON-
ETREAMBANK EROSION DRAINAGE CONTRIB.

ERDSIOEN RATE AREA AREA
{Tone) (Tons/Ac. ) (Acres) (Acres)
337,755 0.66 6B,742 ¢
281,923 ¢.37 79.356 0
B7&5,689 0.27 25,462 0
82,357 0.33 2,065 0
340,559 0.07 5,844 0
13,084 0.19 4,213 i
147,807 1.BB 2,083 0
382,247 0.46 28,885 0
135,531 0.13 68,689 0
7,418 0.11 T+173 ]
€1,885 0.09 94,572 ¢
2,595 0.02 [} 0
1,753,794 0.28 447,084 [}

SEDIMENT SEDIMENT
SEDIMENT  YIELD SEDIMENT YIELD

YIELD {(Ac. Feet/] YIELD {Ac. Feet/

iTons/Ac.) Sq. Mile)| (Tons/Ac.) Sq. Mile)
0.68 0.26 0.68 0.26
0.45 0.18 0,45 0.18
0.26 0.11 0.20 0.08
0.38 0.15 0,08 0.04
0.14 0.05 0.11 0.05
0.38 0,15 0,39 0.15
1.08 0.44 1.08 0.44
0.46 0.19 0.46 0.19
0.24 0,10 0.24 0,10
0.15 0.07 0.16 0.07
0.14 0.06 0.14 0.06
D.12 0.05 0.12 0.05



The Texas Blackland Prairie furnishes great quantities of fine sediment to the Trinity River
which is carried downstream in suspension, to be dropped finally in Galveston Bay. This fine
material is flocculated as soon as it enters the salt water of the bay and is deposited near the
mouth of the river. As a result, the Trinity River has built a delta, covering approximately 1,000
acres (405 hm?), out into Galveston Bay. The suspended sediment load in the Trinity River at
Romayer has been measured at 3,622 acre-feet (4.47 hm?) annually, based on 70 pounds per
cubic foot (1,120 kg/m?) of sediment. Probably another 800 or 900 acre-feet (1 to 1.11 hm?3) of
sediment is carried to the bay as unmeasured bedload. Therefore, the amount of sediment being
deposited annually in Galveston Bay from the Trinity River is about 4,500 acre-feet (6 hm3).
However, recent sediment load measurements indicate the present rate of deposition to be lower
than the above rate. This trend is expected to continue with greater application of conservation
practices in the watershed, and as more reservoirs are constructed upstream.

The Trinity River basin was divided into 35 hydrologic subunits (yield-point areas) for this
study. Tables 42 through 46 contain summaries of use, erosion, and sedimentation data derived
for the basin for this study. Sheet and rill erosion accounts for 69 percent, and gully and
streambank erosion accounts for 31 percent, of the gross annual erosion occurring within the
basin. Accumulative sediment yields range from 0.14 to 1.03 acre-feet per square mile (67 to 490
m3/km?) annually.

San Jacinto River Basin

The San Jacinto River basin has a land area of about 3,840 square miles (9,946 km?). The
headwaters of the river are near Huntsville. The San Jacinto River basin was divided into six
hydrologic subunits (yield-point areas) for this study.

Summaries of land use, erosion, and sedimentation data derived for the basin for this study
are shown in Tables 47 through 51. Sheet and rill erosion accounts for 70 percent, and gully and
streambank erosion accounts for 30 percent, of the gross annual erosion occurring within the
basin. Accumulative sediment yields range from 0.04 to 0.34 acre-foot per square mile(19to 162
m?/km?) annually.

Neches-Trinity Coastal Basin

The Neches-Trinity coastal basin is located between Sabine Lake (and the estuary from the
lake to the Gulf of Mexico) and the drainage area of Turtle Bayou (included in the Trinity River
basin). The major definable streams in the basin are Taylor Bayou and its tributary, Hillebrandt
Bayou. Maximum elevation above mean sea level is about 50 feet (15 m) with most of the area
having an elevation less than 25 feet (8 m)above mean sea level. The drainage is poorly defined
and is affected by irrigation and drainage canals. The basin has a land area of about 1,355 square
miles, (3,509 km?), about half of which is used for cropland. It lies within the Gulf Coast Prairies
and Gulf Coast Saline Prairies land-resource areas. The basin was divided into two hydrologic
subunits (yield-point areas) for this study.

Summaries of land use, erosion, and sedimentation data derived for this basin for this study
are presented in Tables 52 through 56. Sheet and rill erosion accounts for 95 percent, and gully
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.Zg.

YIELD
POINT
B9
20
51
o
33
94
95
a6
87
98
a5
100
101
102
103
104
105
105
Lo7
108
109
110
111
112
113
114
115
116
117
118
119
20
1p1

123

NAME
Bridgsport Reservoir
Eagle Mountain Reszrysir
Lake Worth
Weatherford Lake
Henbrook Lake
Lake Arlington
Lakeview Reservoir
Mountain Creek Lalio
Lower West Fork Trinity River
Aubrey Reservoir (Propused)
Elm Fork Trinity River
Upper Clear Creek
Lower Clear CreeK
Hickoru Creek
Lewisville Lake
Lower Elm Fork Trinity River
Upper Denton Creek
Hiddle Denton Crech
Grapevine Lake
Denton Creek
Upper Trinity River
Lavon Lake
Lake Rau Hubbard
East Fork Trinity Biver
Cedar Creel Reser.voir
Walnut Creek
Navarro Mills Lakc
Richland Creek
Bardwell Lake
Chambers Creek
Fairfield Lake
Tehuacana Creek
Upper Lower Trinity River
Middle Lower Trinity River
Wallisville Lake
TOTALS

TABLE 45

LAND USE BY YIELD-PDINT AREA
Trinity [iver Basin

CROPLAND
11,975
2,821
2 TT1
2,151
2,223
o722
68,887
11,057
18,514
EE,BAL
157,571
283
45,509
27422
21,762
10,999
4,126
42,742
1,529
3,804
BS2,574
165,104
7,801
35,876
44,881
1,096
103,119
109,331
45,875
B74,E81
0

7,025
54,775
42,403
141,360
1,851,088

{AcTes)

PASTURE
5,914
184,045
3,738
12,6058
21,845
39,916
87.077
4,431
78,385
141,746
35.448
0
28,795
36,762
135.841
30.337
38,880
£4.104
25.269
3,769
270,148
£273.118
51,560
44,425
464,769
27.87¢
60,239
151,318
6,564
203,258
4,620
73,880
504.413
764,648
31.B47
2,870.264

RANGE
676,239
298,990

33,467
53,542
135,109

0

8,765
5,351
58,787
24,306
17,086
45,053
107.837
22,268
34,046
30.49%
119,978
129,879
8,678
3,840
69,668
24,598
11,987
16,286
48,793
0
38,686
106,099
34,295
74,869
B,538
125,330
35,461
156,726
28,841
2,596,476

UREAN
7.994%
44,962
12,599
5,505
35,708
29,647
7.786
17.393
177,268
3.804
5,781
0
1,150
B,310
29,649
48,106
]

2.522
B,874
1,916
170,872
22,807
38,549
36,904
34,280
4,581
1,082
2,778
12,966
22,585
296
6,487
28,166
50,914
9,307
895,528

FOREST

o
cocococococlfhdocooca o

n
w
o
(73]

oo

Q

o

102,148

0

510
2,059
18,671
7,072

0

46,842

0

9,717
3,681
21,339
436,222
1,006,976
290,900
1,958,932

MI1SC.

6,206

345

B59
17.924

oo~ doocoolNNoocokoocoaoods

1,871
3,020
1.307
B.,213
2,839

TOTAL
702,122
544,194

52,581

75,803
201,255

79.640
146,579

43,957
351,911
225,657
219,956

45,876
183,291

95,363
280,692
183,788
162,924
236.248

44,350

14,744
BT4.,470
489,627
170,207
136,550
612,017

40,672
203,127
416,368
100,700
584,710

18,500
237,681

1,070,344
2,036,880
505,103

B5,022 11,327,321
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YIELD

POINT NAME

124 |ake Conrpoe

185 Lake Houston

1286 Spring Creek

187 East Fork San Jacinto River

188 Barker and Addicks Reservoirs

129 Buffalo Bawou-San Jacinto River
TOTALS

EROEION AMD SEDIMEMTATIDN DATA BY YIELD-POINT AREA

TABLE 51

San Jacinto Raver Basin

INCREMENTAL DATA

ACCUMULATIVE DATA

GROSS GROSS
GROES SHEET GROES GULLY &
SHEET & RILL CULLY & STREAMBANK CONTROLLED NON- SEDIMENT SEDIMENT
LAMND E RILL EROSION ETREAMBANK EROSION DRA INAGE CONTRIE. SEDIMENT YIELD SEDIMENT YI1ELD
NREA EROSIDON BATE EROSION RATE AREA AREA YIELD (Ac. Feet/| YIELD (Ac. Feet/
Iherest {Tops) {Tops/Ac.} {Tons) (Tans/Ac. ) (Aeres) (Acres) (Tons/Ac.) Sg, Mile)l{Tons/Ac.) Bg. Mile)
FEN893 209,618 0.759 21,143 0.08 19,647 1] 0.22 0,08 0.22 0.08
SR e 415.3% 1.0 EEB,347 0.58 17,654 o 0.59 0.24 0.38 0.12
485,542 243,365 0.50 335,070 0.69 63,407 0 0,50 .21 .50 0.21
€22,212 ET0418€ 0.42 £g,953 0.09 232,812 0 0.11 0.04 0.11 0.04
sCH 915 157,271 1.91 849,555 ¢.528 148,077 (] 0.09 0.04 0.09 0.04
C2E 277 865,145 1.4 205,248 0.39 10,009 0 0.64 0.34 0.85 0.34
2,157,581 2,169,991 0.87 927,318 0.37 451,606 0
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NUMEER
ON
FIGURE 3 NAME
1504  Gulf Coast Prairies
1508 Gulf Coast Saline Prairies

TOTALS
NUMBER
OnN
FIGURE 3 NAME

150A GCulf Coast Prairies
150B Gulf Coast Saline Prairies

TOTALS
NUMBER
ON
FIGURE 3 NAME

1504 Gulf Coast Prairies
150B Gulf Coast Saline Prairies

WEIGHTED AVERAGE

TABLE 52
LAND USE BY LAND-RESOURCE AREA
Meches-Trinity Coastal Basin

{Acres)
CROPLAND PASTURE RANGE
11B,411 79,49E 28,541
9 605 211,887
412,411 BO,103 240.368
TABLE 53

URBAN
67.949
26,436
94,385

FOREST
33,511

1,970
35,481

CROEE AMNUAL SHEET AND RILL EROSION BY LAND-RESDURCE AREA

Meches-Trinity Coastal Basin

{Tons)
CROPLAND PASTURE RANGE
336,919 4,338 2,437
4 1e 1,874
336,019 4,356 4,308
TABLE 54

URBAN
42,678
39,598
82,278

FOREST
1,1a¢
164
1.284

CROSS AMNUAL SHEET AND RILL ERDSIDN RATES BY LAND-RESOURCE AREA

Neches-Trinity Coastal Basin

(Tons/Acre)
CROPLAND PASTURE RANGE
0.81 0.05 2.08
«20 9.02 0.00
e.B1 g.0s 0.01

URBAN
0.82
1.49
0.87

FOREST
0.03
0.08
0.03

MISC.
3,603
1,071
4,674

MISC.
393
130

MISC.
0.10
0.12
0.11

TOTAL

625,513
241,908
867,422

TOTAL

386,385
41,781

428,766

WEIGHTED

AVERAGE
0.61
0.17
0.49

PERCENT
72.11
27.89

100.00

PERCENT
50.26
5.74
100.00
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¥ IELD
POINT NAME
130 Sabine Lake (Baw)
131 Galveston Bau
TOTALS

TABLE 56

EROSIOM AMD SEDIMEMTATION DATA BY YIELD-POINT AREA
Mechez-Trinity Coastal Basin

INCREMENTAL DATA I ACCUMULATIVE DATA

LAMD

AREA
{hcres)
483,812
373,555
BE7 422

CROSS GROSS
GROSS SHEET CGROSS GULLY &
EHEET & RILL CULLY & STREAMBANK CONTROLLED NON- SEDIMENT SEDIMENT
& RILL EROSION  STREAMBANK EROSION DRAINAGE CONTRIE. SEDIMENT  YIELD SEDIMENT YIELD
ERDEION RATE EROSIDON RATE AREA AREA YIELD (Ac. Feet/| YIELD (Ac. Feet/
{Tons) (Tons/Ac.) {Tons! {Tons/Ac.) (Acres!) {Acres) (Tons/Ac.) Sq. Mile)l{Tons/Ac.) Sa. Mile)
21€,8¢€8 0.43 24,693 0.05 0 0 0.14 0.07 0.16 0.09
B11,.898 0.56 0 0.00 2,400 0 0.18 0.07 0.14 0.07
128 ,TEE 0.4% 24,693 0.08 E.400 0



and streambank erosion accounts for b percent, of the gross annual erosion occurring within the
basin. Accumulative sediment yields range from 0.07 to 0.09 acre-foot per square mile (33 to 43
m3/km?) annually.

Trinity-San Jacinto Coastal Basin

The Trinity-San Jacinto coastal basin is bounded on the eastby the Trinity River basin, onthe
west by the San Jacinto River basin, and on the south by Trinity and Galveston Bays. Maximum
elevation in this basin is about 100 feet (30 m) above mean sea level, with most of the area being
less than 50 feet (15 m) above mean sea level. The drainage is poorly defined and is affected by
irrigation and drainage canals. The basin has a total land area of about 268 square miles (694 km?)
and lies within portions of three land-resource areas. Most of the basin is drained by Cedar Bayou.
The basin was treated as one hydrologic subunit (yield-point area) for this study.

Land use, erosion, and sedimentation data derived for this basin for this study are
summarized in Tables 57 through 61. Sheetandrill erosion accounts for 60 percent, and gully and
streambank erosion accounts for 40 percent, of the gross annual erosion occurring within the
basin. The accumulative sedimentyield from the yield-point area is 0.33 acre-foot per square mile
(157 m3/km?2) annually.

San Jacinto-Brazos Coastal Basin

The San Jacinto-Brazos coastal basin contains about 1,483 square miles (3,841 km?) land
area extending along the west side of Galveston Bay, with the San Jacinto River basin tothe north
and the Brazos River basin to the west. A number of relatively short coastal streams and bayous
drain the basin. Maximum elevation is about 100 feet (30 m) above mean sea level, with most of
the area being less than 50 feet (15 m) above mean sea level. The natural drainage is poorly
defined and is affected in some areas by irrigation and drainage canals and associated works. The
largest streams draining the basin are Clear Creek, Oyster Creek, and Dickinson, Mustang,
Chocolate, and Bastrop Bayous. The basin is located within portions of three land-resource areas
and is divided into two hydrologic subunits (yield-point areas) for this study.

Tables 62 through 66 contain summaries of land use, erosion, and sedimentation data. Sheet
and rill erosion accounts for 57 percent, and gully and streambank erosion accounts for 43
percent, of the gross annual erosion occurring within the basin. Accumulative sediment yields
range from 0.06 to 0.23 acre-foot per square mile (29 to 109 m3/km2) annually.

Brazos River Basin
The Brazos River basin has a land area of 42,743 square miles (110,704 km?2) within Texas, of
which about 3,325 square miles (8,612 km?) is considered noncontributing of sediment. The

basin receives sediment from 12 land-resource areas on its course to the Gulf of Mexico.

The Brazos River has seven principal tributaries. Two of these, the Salt Fork and Double
Mountain Fork, join to form the main stem of the Brazos River at the Haskell and Stonewall county
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NUMBER
ON
FIGURE 3 NAME
1504 Gulf Cosst Prairies
1508 Gulf Coast Saline Prairies
1528 MWestern Gulf Coast Flatwoods

TOTALS
NUMBER
ON
FIGURE 3 NAME

1504 Gulf Coast Prairies
1508 Gulf Coast Saline Prairies
1528  Western Gulf Coast Flatwoods

TOTALS
NUMBER
ON
FIGURE 3 NAME

1504 Gulf Coast Prairies

150F Gulf Coast Saline Prairies

1528  Western Gulf Coast Flatwoods
WEIGHTED AVERAGE

TABLE 57

LAND USE BY LAND-RESOURCE AREA
Trinity-San Jacinto Coastal Basin

{Acres)
CROPLAND PASTURE RANGE UREAN FOREST
101,20€ 15,721 o,838 17.709 22,374
0 ) 2,014 0 0
[ -] [} 1,307 B64
191,208 15,191 11,8528 19,018 23,838
TABLE 58
CROES AMNUAL SHEET AND RILL EROSION BY LAND-RESOURCE AREA
Trinitu-Sen Jacinto Coastal Basin
(Tons)
CROPLAND PASTURE RANGE URBAN FOREST
111 ,64€ A48 312 26.804 1,053
9 9 12 0 ]
¢ ] 0 1,155 218
111,645 445 824 27,959 1,271
TABLE 59
CRDSS AMMUAL SHEET AMD RILL ERDSION RATES BY LAND-RESOURCE AREA
Trinity-San Jacinto Coastal Basin
{Tons/Acre)

CROPLAND PASTURE RANGE URBAN FOREST
1.1¢ L Jj.0oB 1.51 $.04
0.00 0.00 0.00 0.00 0.00
0. 00 9.09 0.00 0.B8 0.25
1.10 9.22 0.07 1.47 0.05

MISC.
334

334

MIBC,
Ly §

57

Misc.
0.17
0.00
0.00
0.17

TOTAL

167 .258
2,014
2.171

171.437

TOTAL
140,817

1,373
142.202

WEIGHTED

AVERAGE
0.B4
0.00
0.63
0.82

PERCENT
97.56
127
1.B7
100.00

PERCENT
99.02
0.01
0.97
100.00
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NAME
TOTALS

TABLE 61

ERDEION AND SEDIMENTATION DATA BY YIELD-POINT AREA
Trinity-San Jacinto Coastal Basin

INCREMENTAL DATA

| ACCUMULATIVE DATA

|l ot

bt

e b

CROES GROSS
GROBS SHEET CROSS GULLY &
SHEET k RILL CULLY & STREAMBANK CONTROLLED
STREAMBANK EROUSION DRAINAGE

& RILL  ERDSION
EROSION RATE AREA

ERDSIDN RATE
{Tons) {(Tons/Ac.) {Tons} (Tons/Ac.) (Acres)
142,202 0:B2 24,290 0.55 0
142,292 0.82 94,290 0.55 0

NON- SEDIMENT SEDIMENT
CONTRIB, SEDIMENT YIELD SEDIMENT YIELD

AREA YI1ELD {Ac. Feet/| YIELD lAc. Feet/

(Acres) (Tons/Ac.) Sq. Mile) |(Tons/Ac.) Sq. Mile)
0 0.60 0.33 0.60 0.33

0
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line. Below the confluence of these streams, the principal tributaries are Clear Fork Brazos River,
Bosque River, Little River, Yegua Creek, and Navasota River. Significant damage by
sedimentation occurs in these tributaries. Damaging valley sedimentation occurs chiefly in the
headwaters of the Bosque and Little Rivers, andin Yegua, New Years, Mill, Big, Pond, Aquilla, and
Tehuacana Creeks. Major sources of sediment in these streams are the West Cross Timbers and
Texas Blackland Prairie land-resource areas. In certain reaches, particularly those in the upper
portions of the Bosque River, Little River, Brushy Creek, Tehuacana Creek, Pond Creek, Big Creek,
Yegua Creek, Navasota River, and Mill Creek, diminished channel capacities have resulted from
sedimentation, thereby impairing drainage and increasing the frequency and intensity of
flooding.

Scouring of farmlands by rapidly flowing floodwaters has seriously damaged the larger,
cultivated bottomlands of the basin. Scour damage occurs primarily in the floodplains of the upper
Brazos River, the Little River, and the minor main stem tributaries Big, Pond, Aquilla, and
Tehuacana Creeks. Above the city of Graham, bank cutting is permanently destroying an
estimated 250 acres (101 hm?2) annually on the main stem of the Brazos River and its major
tributaries, the Salt Fork and Double Mountain Fork. Below Graham, the Brazos River floodplain is
occupied by Possum Kingdom Lake for 65 miles (105 km). Between the dam at Possum Kingdom
Lake and Whitney'Lake, the Brazos River is deeply entrenched and is confined to a narrow valley
having steeply sloped sides. The floodplain is narrow and contains relatively few improvements
except for Lake Granbury and a fish hatchery just below the dam at Possum Kingdom Lake.
Damages by sedimentation, scour, and bank cutting in this reach are of little consequence at the
present time.

Below the city of Waco, the river emerges from an area of rugged topography into the rolling
Texas Blackland Prairie, and the valley becomes wide and flat. The river follows a winding course
below Waco, and is about twice as long as the length of the axis of the valley. The river banks in
this reach are generally unstable, and there is considerable loss of land by bank cutting. A study
made by the U.S. Army Corps of Engineers indicated a loss of 19,300 acres (7,810 hm?)from 1900
to 1938, or over 500 acres (202 hm?) per year. This loss is not limited toany particular location, but
is occurring throughout the entire reach of the river below Waco.

Damage by infertile deposition is not serious in the reach of the Brazos River below Waco.
Though some deposition is taking place, the sediments are fertile, and therefore cause little or no
loss of productivity. The principal damage done by sedimentation results from smothering of
pasture grasses and growing crops. In general, damage by scouring is not high in the floodplain
below Waco. This is due tothe low gradient of the river, which averages less than 1.0 foot per mile
(18.9 cm/km) in this reach. Floodwaters move slowly as a great sheet, and do not acquire the
velocity necessary to cause severe scouring. However, some scouring is occurring where
tributary streams dump great volumes of floodwaters into the Brazos River in relatively short
periods of time. This is especially true at the mouth of Little River near the community of Valley
Junction and in the vicinity of the town of Washington where Yegua Creek and the Navasota River
enter the Brazos River. Quantitative measurements of damage due to scouring inthese areas are
not available.

The Brazos River basin was subdivided into 46 hydrologic subunits (yield-point areas) for this

study. Land use, erosion, and sedimentation data derived for the basin for this study are
summarized in Tables 67 through 71. Sheetand rill erosion accounts for 67 percent, and gully and
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streambank erosion accounts for 33 percent, of the gross annual erosion occurring within the
basin. Accumulative sediment yields range from 0.05 to 1.34 acre-feet per square mile (24 to 638
m3/km?) annually.

Colorado River Basin

The Colorado River basin in Texas has a total land area of 39,548 square miles (102,429 km?2).
Noncontributing areas in the High Plains and in the western portion of the Concho River
watershed total 4,033 square miles (10,445 km?). The Colorado River basin heads in the High
Plains of New Mexico and flows southeasterly through 12 land-resource areas before reaching
the Gulf of Mexico. The river receives large quantities of fine sediment as it flows through two
belts of the Texas Blackland Prairie, one below Austin and the other below La Grange. This
sediment constitutes a substantial amount of the suspended sediment delivered to the Gulf.

Sediment damages are occurring on the floodplain of the Colorado River from Colorado City to
San Saba and from Austin to Eagle Lake. The floodplain from San Saba to Austin is mostly
submerged by Lake Buchanan, Inks Lake, Lake Lyndon B. Johnson, Marble Falls Lake, Lake
Travis, and Lake Austin. The portions not submerged in this reach usually are in gorge sections.
The area from Eagle Lake to Wharton has been receiving some measure of flood protection from
levees built by local interests and is not being damaged materially from overbank deposition. The
area from Wharton to the Gulf of Mexico floods so frequently that little agricultural development
has taken place. Large quantities of sediment are being deposited in the lower end of this section,
but little monetary damage results because of the minor agricultural development.

In the river's reach from Colorado City to San Saba, sandy sediment, derived from cultivated
fields and sparsely vegetated ranges of the Rolling Plains, is deposited on cultivated crops and
grassland in the floodplain during periods of overflow. Finer sediments from the area, consisting
of red silts and clays from the Permian red beds, are carried into Lake Buchanan or into other lakes
downstream.

The floodplain of the Colorado River from Austin to Eagle Lake varies in width from one-half
mile to 5 miles and is highly developed agriculturally. Bank cutting has destroyed several
thousand acres of fertile floodplain in this reach as infertile sand bars are built on the inside of
riverbeds. Damages from floodwaters and sediment are high in this reach of the river.

Sediment from the Colorado River has caused continuous trouble where the river enters
Matagorda Bay. A large delta had developed in the bay by the early 1930's, and it soon became
apparent that the delta would finally reach the bay shore of Matagorda Peninsula causing the
waters of the Colorado Riverto flow eastward along the bay side of the peninsula. This would have
resulted in additional widespread sediment deposition withinthe quiet waters of the bay. In 1934,
a canal was cut through Matagorda Peninsula to direct the flow of the Colorado River directly into
the Gulf of Mexico. Since that time, the river has build natural levees along both its sides and
completely across the bay, dividing the bay into two separate bodies of water.

Sediment deposited by the Colorado River in the channel of the Gulf Intracoastal Waterway
has caused considerable damage. This problem became so severe where the river and the
waterway intersect that it was necessary to build locks in order to prevent further sediment
damage to the waterway.
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TABLE 70
LAND USE BY YIELD-PDINT AREA
Brazos River Basin

(Acres)

YIELD

FOINT NAME CROPLAND FPASTURE RANGE UREAN FOREST MISC. TOTAL
135  VYellow House Draw 880,857 1,915 151,354 13,010 0 0 1,053,136
136  Blackwater Draw 738,299 19,454 105,395 3,058 0 309 B72,555
137 N. Fork Double Mtn. Fork Brazos R. 422,077 0 211,411 51,733 o 0 6B5,221
138 Double Mountain Fork Brazes River BER, 184 106 524,377 10,080 o 0 1,762,687
133  Running Water Draw Bi2,170 947 20,036 13,639 0 0 846,792
140 White River Lake BG5S, 024 3,176 132,029 10,587 0 545 1,011,361
181 White River 5,527 0 5B, 002 0 1] 0 57,589
142  Salt Fork Brazos River 450,044 7el 928,459 6.68E 0 0 1,385,906
143  Upper Brazos River 611,268 15,018 965,172 6,854 0 ¢ 1,598,312
144 Fort Phantos Hill Reservoir BO,707 66 171,308 41,504 0 5,110 302,695
145  Upper Clear Fork Brazes River 514,998 3,995 904,091 8,505 ¢ 2,316 1,434,305
146  Lake Stamford 131,154 423 97,892 5,346 0 0 234,855
147  Paint Creek 274,373 278 175,771 4,760 0 0 455,176
148 Lower (Clear Fork Brazos River 5p,225 65.239 334,829 649 0 541 394,483
145  Hubbard Creek Reservpoir 42,524 10,6285 627,853 4,618 ] 0 6BG,120
150  Hubbard Creek 532 661 120,330 3,060 ] 105 124,688
151  Lake Graham 38,445 15,966 56,200 1,653 ] 1] 112,264
152  Possum Kingdom Lake 19,208 11,443 430,177 3,069 i} 124 465,021
153 Lake Palo Pinto 401 11,094 281,069 5,267 0 0 258,831
154  Lake Mineral Wells 358 13,100 39,848 562 0 0 53,866
155  Lake Grandbury 36,983 67,493 793,355 54,333 (] 1.40% 553,570
156 Middle Brazos River 5,595 11,509 68,565 4,079 ] 0 89,748
157  Lake Pat Cleburne 2,446 54,680 5,880 535 0 0 62,941
158 Whitney Lake BE,430 153,740 583,780 16,017 0 0 781,937
159 Lower Middle Brazos River 254,997 270,613 135,183 65,551 584 ] 726,928
160 Bosgque River (Waco Lake) 109,337 15,619 111,757 12,742 0 0 249,455
161  North Bosque River (Waco Lake) 54,524 33, 1ge 617,547 15,853 0 o 781,046
162 Upper Lower Brazos Biver 6E3,613 571,607 315,021 41,892 138,190 1,097 1,651,420
163 Somerville Lake 29,238 283,482 146,252 11,144 145,292 16,302 631,710
164  Yegua Creek 9,B4% 72,609 38,277 5,603 TB,.042 0 204,376
165 Lake Mexia 28,565 0 85,781 1,244 0 0 127,530
166 MNavasota River 27,687 792,641 299,928 18,663 150,781 9,750 1,299,450
167 Lower Brazos River 250,747 326,189 303,866 60,847 115,698 13,713 1,071,060
168 Leon Reservoir 5,366 13,989 144,963 4,135 0 0 168,453
169  Proctor Lake 242,296 135,839 280,988 7,066 ] 0 Bb6, 189
170 Belton Lake (Leon River! B4R ,656 24,259 628,459 15,586 0 46,972 957,872
171 Nolan Creek 3,794 171 45,484 21,903 0 0 71,352
172  Leon River 5,118 11,461 1B .426 14,785 0 ] 43,730
173  Cowhouse Creel 57,560 0 312,553 2,986 0 104,446 477,485
174 Stillhouse Hollow Lake 36,892 23.838 766,575 6,253 0 o 833,558
175 Mouth of Lampasas River 23,567 30,229 67,051 2,356 0 0 123,203
176  Little River 315,531 258,980 7,897 17,241 45,219 (] 644,668
177 Lake Georgetown 2,891 4,697 117,745 5,B56 0 2,654 133,243
178  South Fork Reservoir (Proposed) 1,738 3,686 EE,478 4,336 0 0 78,238
179  Granger Lake 120,787 36,691 75,086 19,921 0 8,763 265,248
1B¢ San Gabriel River BO7,365 100,279 34,740 3s,1ee 1,182 244 382,472

TOTALS 9,488,683 3,478,655 12,813,778 681,245 674,928 218,396 27,355,685



EB2'B2T'2 529'8¢5'E LB'0 190'¢s8'E2 9L T gTE‘S32"8r SE9'SSE'LE
12°0 TH°0 120 ot*e o G6E0‘TE 82'0 260 20T L2*7 15L'38b 2LV EBE
at*0 TE"O LT°0 vE'0 0 S2L 10 YET' LE S6°0 96¢*ESE are' 592
110 £2°0 IT°0 E2'0 0 0 20°0 +95°T 2.0 S66'95 BE2‘BL
020 8E°0 02°0 BE'0 0 g9L'E 810 8TE' T2 66°0 LET'EET Ep2‘EET
80 26°0 99*0 gt o TLL'ET LE"T SETEBE 16°T TLH'GE2'T  B95' 4i8
6L°0 9" T 8L°0 E¥'T o0 0 15T 22¢" 86T ga2'7 82L" 45T zogteat
E¥ 0 870 b0 vB'0 0 t72'68 9.0 05 EES 86T T45'ES9'T  BSS°EES
#9°0 62T $9°0 62'T 0 95.L'aT 0T 6Lt 839 951 06T'L6L SBE LLY
A 6L°0 69°0 g8'tT o 0v0' 6 L' £82" #9 66T BGE'S3 DEL'ED
EE*0 850 EE*0 850 0 880'0E f ] vEE'TE 202 215 #bT Z58°TL
EA] EL*O 0570 88'0 0 098" 21 580 16T 418 (A=) S82'ETC'E  2L8'LiS6
22'0 5570 220 §5'0 0 TES' 65T oo 082 EL 582 5390'206°T  581'335
500 2170 50°0 2T o 57827 S0°0 22¢'8 LE‘T 566'TEE ES¥ ST
StU0 1870 LE'O 2L 0 g8L'5aT EO°T TETE0T T T6*0 556'186 G50°TLDYT
aLo LT 2L 0 it S LT LT 6E'E SET'S0b'® TL'e EOT*92S'E  o0St'EE2'T
tE'T 25 2 $E° T as'2 o 0 28°7 ¥oT'2E2 E¥' ¥ BES'535 0E3 L2T
E3°0 w01 23°0 E¢'T o ge2'21 2Lt 825" 1SE EbT 952‘g62 SLE" VoS
ES"0 52°7 ES'D s2°T 0 STE*TY 2t o2efE8L gz 2 EGL'ObE'Y  GTL'TES
550 ET*T S9°0 EE'T O 25L'9L £9°1 pT0"L50°2 95" g ¥EE'#YE‘Y 2K TES'T
PR 15°¢0 a0 150 0 ELT 0BT 260 vEE 62 LE"T ETS'S3¢'T  Sv0°'T8L
2v'o EE"0 2 0 EB"0 O yiB 92 2670 TLL 0T BE'E 105 ¥65 S5t 642
080 Fhog 09°0 91T o0 EEQ‘ 65T L0°T 218 LLL EE'E 185122 828‘saL
YE D EL"0 SE°0 w0 0 556° 2L 0t 0 yLL'ETE bbtE SBLYETE'T  LE6'TBL
650 L0°T 650 W't o 0 000 0 Sv'E nes‘Lre Tre'29
BE"0 SL°0 9670 2Ly 0 NTE"L [asd] #95' 2T Ev'e 261812 BULYEE
EE*0 aLee 2E°0 oLp 0 £86'TH naro 27248 967 EBLYSLE° T Qi5'E58
2E"0 80 2E°0 80 0 ) et ] ET'E 0L8'89T 355‘ES
81°0 GE"0 ar-o 6E'0 0 254" LE TT 0 Ti8'2E E9*'T 0r2"68% TE8"BEE
10 w20 TTe0 E2'0 © LOE' bE 1070 063"t L2'1 628" 665 120" 65%
ST°0 vE 0 ST°0 $E'0 ¢ 155 T0°0 2277 SE*T DEL'EST P32'2TT
80°0 L0 80°0 LT°0 O 0B0'T8 T1ED £5s'BE SL°0 100" 6 8BS 12T
910 2E°0 9t°0 2E°0 0 L9y 0ST LE*O v6p' ES2 ¥8*0 357'785 g21's8s
v1e0 B2 0 L1%0 vE'0 0 6685t E2'0 TEL 06 90°1 v 12 EBi"' ¥6E
80‘0 L1°0 B0'0 LIT°0 o 660007 00°0 0 L&*0 SSL'2tb 54T'55¢0
9E€°0 E5°0 SE*0 ES'0 0 EEE'D 250 ya1'22T L0 557" L8T SSBfpES
T2°0 ] 120 w0 0 veLtCHT 050 257" LTL 16°0 186'BOE'T  SOE'PEL'T
9% 0 99°0 940 9979 0 TLY'ES 06°0 sy’ 28 860 Stl'BER SE520E
ST°0 TE*Q 270 &r°0 0 TS9'LbT EE*0 2t L25 S8'T 28T'S96'E  ZTE'BES'T
LT'0 LE"D 560 56°0 BaB'1ST ST9'LE E'T LBOTESS T s0ra E05'B98'2 906‘'SBE'T
08" 0 910 L1%0 GE'D 0 0 000 0 18°1 LiatLa 625" L5
620 5570 860 26'0 TO0E‘592 6E9'ET Ls'7 9gg‘L85°T TE'S GEL'GZE'T  TOETITO'ST
L0°0 170 00 #T'0  &0E‘'2ST LBL' $PE 00°0 0 127 LSE'S30'T  28L'548
10 0E" D 0E*0 29°'0 vas‘izL 50865 $2°T TEL"SET 2 38'T goo‘2e2'e  iss‘asit
60°0 020 E2"0 8¢'0 o058‘l22 062" #28 9T 2Er 000 T SE*T 38E' 826 122583
010 E2°0 60°0 22'0 625°907 LBL'SS 10°0 sz2.'8 1T 6LT' 636 555" 2L
50°0 i} 90°0 ST'0 290 L6E 026207 ST°0 0L LST LETD EP2'E20‘T  SET'ESH'T

(81T *BE ("2y/SUCL) [(3TTW *bF ("2y/SuUD]) (S3i3y) (Sa4ay)  ("2y/sucy) (Suog)  (*3Iy¢/sSuoy) (suoj) (Sa4ay)
/3824 "2y) aHETA |/3834 *3%)  @Q3TA ¥3uy vauy ENL] NOTS043 JLvH NOISOH3 Y3Ey
an3ra ANIWTAIS QIETA  INIWIQIS “HININGD  JOYNTYEQ NOTSOH3 HANVEWYIHLIS  NOISOHI T4 % anNv
AN3WIQ3s AN3WIQ3S ~NON QITIONINDD  HNVEWYIYLS 2 A0S T R 133HS
3 A7N9 S50H9 133Hs S50HS
S8049 SS0HY

Yiva m>qF¢Ajtnuu¢_

Viv¥0 WANIWIHINT

uUTsey JdaATy Sozedg

¥3uY INTOd-073TA A Yivd NOTLYINIWIQIS ONY NOTS0M3

LL 3718Vl

§ivioL
JAATH TaTJgED) ueg
aye” Jabuedn
(pasododgd) JTOASESAH HJO4 Yinog
uMolabaoag ayen
JIATH ATIITT
Jdaaty sesedueT] 40 yynay
GHET] MOTTOH 8SNOYTITIS
HaaJl] asnoyma)
Janty uoan
Haad) uetan
(J4AATY udaT) @4eT) uojiag
ajeT} Jo3d0dd
ATONJSSAY uoaq
J3ATY SOZEJg Jaman)
JaATY ejoseaen
BIxay ayen
HE34] enbay
S4BT AaTTTAJINOG
JEATH SOZEJ4g J4amMOT Jaddn
(@427 0JeM) JaATy anbsog yiday
(aye odem) danty anbsog
JaATy sOozeag aTPPTW Jama’]
e AAULTUM
sudngatl 184 anen)
JEATH SOZEJE ATPPTH
AJngpuedn aye-
STTaM Tedauty aye
03UT4 OTBd aqeT
a4e"] wopButy wnssog
geyedn ayeq
H8ad] pdeqqny
410A48S3Y K334 pdeEqgny
JAATYH SOZEJE H404 JEaTD daman
Haad) JUTEd
PAO3RERS AHET)
JAATH SOZEAH Hia04 JE3T]) Jadd()
J4TOAJESEN TTTH EOjUSUd 1404
J3ATYH SOZedg Jdaddn
43ATY SOZEJg HJ4O4 1TES
danty a3rTym
GHET] JAATYH B3THM
MEJQ Ja3lem BUTUUny

JAATH SOZBJUg HJIO4 UTEIUNOK aTgnaq
"W SOZEJE NJO4 *ull STONOQ Hda4 *N

mMEU] JILEMHIETH
MEL SNOH MOTTAA
JWYN

08T
6LT
BLT
LLT
LT
SLT
LT
ELT
eLt
T
0LT
697
B9T
L97
997
597
ot
EST
297
197
097
65T
B51
LST
257
EE
LE1)
EST
ast
TSt
0st
(34
BYT
Lt
9%1
S¢T
LA A1
EvT
avT
Tt
0T
BET
BET
LET
9€ET
SET

ANTOd

aT3TA

- 107 -



The Colorado River basin was divided into 36 hydrologic subunits (yield-point areas) for this
study. Summaries of land use, erosion, and sedimentation data derived for the basin for this study
are presented in Tables 72 through 76.

Sheet andrill erosion accounts for 82 percent, and gully and streambank erosion accounts for
18 percent, of the gross annual erosion occuring within the basin. Accumulative sediment yields
range from 0.04 to 0.58 acre-foot per square mile (19 to 276 m3/km?) annually.

Brazos-Colorado Coastal Basin

The Brazos-Colorado coastal basin is bounded on the east by the Brazos River basin and on
the west by the Colorado River basin. It contains about 1,823 square miles (4,722 km?) of land
area within portions of four land-resource areas.

The San Bernard River provides the major drainage in this basin. Smaller streams include
Caney and Peyton Creeks and Live Oak Bayou. The maximum elevation within the basin is about
400 feet (122 m) above mean sea level.

The basin was divided into two hydrologic subunits (yield-point areas) for this study. Tables
77 through 81 contain summaries of land use, erosion, and sedimentation data derived for the
basin.

Sheet andrill erosion accounts for 61 percent, and gully and streambank erosion accounts for
39 percent, of the gross annual erosion occurring within the basin. Accumulative sediment yields
range from 0.13 to 0.39 acre-foot per square mile (62 to 186 m3/km?) annually.

Lavaca River Basin

The Lavaca River basin is in the southeastern part of Texas and is comprised of the combined
watersheds of the Lavaca River and its major tributary, the Navidad River. The basin lies in
portions of five land-resource areas and has a land area of about 2,308 square miles (5,978 km?).
There are about 66,500 acres (26,913 hm?) in the floodplains of the Lavaca and Navidad Rivers.
About 24,000 acres (9,713 hm?) have been cleared and are being used for pasture and cultivated
crops, including rice.

The Texas Blackland Prairie land-resource area is the major source of sediment in the basin.
The area occupies the upper 32 percent of the basin and furnishes large quantities of fine
sediment to the streams. Sediment damage is extensive in the floodplains of the upper portions of
the Lavaca and Navidad Rivers and their tributaries. The Intracoastal Waterway is not suffering
any sediment damage by the Lavaca River since most of the sediment entering Lavaca Bay is
deposited immediately. The delta built by the Lavaca River covers more than 1,000 acres (405
hm?2).

The Lavaca River Basin was divided in two hydrologic subunits (yield-point areas) for this
study. Land use, erosion, and sedimentation data are summarized in Tables 82 through 86.
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NUMBER
ON
FIGURE 3
86
B7
1504
150H

NUHBER
ON
FIGURE 3
86
87
1504
1508

NUMBER
oN
FIGURE 3
6
B7
1504
150H

NAME
Texas Blackland Prairie
Texas Claupan Area
Gulf Coast Prairies
Gulf Coast Saline Prairies
TOTALS

NAME
Texas Blackland Prairie
Texas Claupan Area
Gulf Coasst Prairies
Gulf Coast Saline Prairies
TOTALS

NAME
Texas Blackland Prairie
Texas Claupan Area
Gulf Cpast Prairies
Culf Coast Saline Frairies

WEIGHTED AVERAGE

CROPLAND
fn

¢

A7E, 420
8902
176,228

TABLE 77

AND USE BY LAMD-RESDURCE AREA

razcs-Colorado Coastal Basan
tAcres

PASTURE RANGE

2PT 327

1,295 15.406

221,478 232.4004

1,656 100.7BE

284,780 348,985
TABLE 78

URBAN
327

21.137

21,464

FOREET
0
B.8615
BE.174
0
94,789

CROEE AMMUAL SHEET AND RILL ERDSION BY LAMD-RESODURCE AREA

Brarns-Colorado Coastal Basan

CROPLAND

{Tens)
PAETURE RANGE
368 481
428 28.899
B9,217 82,808
11€ 13.944
31,089 126.132
TABLE 79

URBAN
58

0
18,479
0
18,534

FOREST
¢

B43
3.538
0
4,381

CROSE ANMUAL EMEET AND RILL ERDSION RATES BY LAND-RESOURCE AREA

Erzzos-Colorade fosstal Basin

CROPLAND

o.00

f.00

1 €T

5.21
1.€8

{Tons/AcTe)

PASTURE
1.18
0.33
.12
2.85
0.13

RANGE
1.47
1.87
9.35
0.13
.38

URBAN
0.186
0.00
0.87
0.00
0.Be

FOREST

0.00
0.09
0.04
0.00
0.04

MISC.

0
3y

217

MISC.

X7

37

mMiscC.
0.00
0.00
0.05
0.00
0.05

TOTAL
981
25,316
1,036,924
103,246
1.166.467

TOTAL -

904
30,170
9z2 ,842
14.616
968,532

WEIGHTED

AVERAGE
0.9
1.19
0.88
0.14
0.B3

PERCENT
0.08
2.17

BE.90
B.8S
100.00

PERCENT
0.08
3.12
95.28
1.51
100.00
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NUMBER
=]

FIGURE 3
B3aA
86
B7
1504
1508

NUMBER
ON

FIGURE 3
B3A
Be6
87
1504
1508

NUMBER
oN

FIGURE 3
B3A
Be
a7
1504
1508

NAME
Northern Rio Grande Plain
Texas Blackland Prairie
Texas Claupan Area
Culf Coast Prairies
Gulf Coast Saline Prairies
TOTALS

NAME
Northern Rio Grande Flain
Texas Blackland Prairie
Texas Claypan Area
Gulf Coast Prairies
Gulf Coast Saline Prairies
TOTALS

NAME
Northern Rio Grande Plain
Texas Blackland Prairie
Texas Claypan Area
Gulf Coast Prairies
Gulf Cpast Saline Prairies
WEIGHTED AVERAGE

TABLE 82
LAND USE BY LAND-RESOURCE AREA
Lavaca River Basin

(Acres)

CROPLAND PASTURE RANGE URBAN FOREST
757 0 J 0 0
150,933 BE3, 110 34,721 10,179 0
B,121 A4 ,425 283,420 966 0
393,086 1,958 850,851 2,931 0
4B1 0 11,883 0 0
553,318 329,503 580,215 14,076 0

TABLE 83

CRESS AMNUAL SHEET AND RILL ERDSION BY LAND-RESOURCE AREA
Lavaca River Basin
{Tons)

CROPLAND PASTURE RANGE URBAN FOREST
1,84¢ ] 0 0 o
243,329 420,885 23,286 14,969 0
B,218 48 ,6€3 311,624 1,688 0
998,837 B6e 185,674 261 ]
737 L} 1.2e3 0 0
1,253,088 469,757 Se1.747 16,912 0

TABLE 84

CROSS AMMUAL SHEET AND RILL EROSION RATES BY LAND-RESOURCE AREA
Lavaca Raver Basin

{Tons/Acre)

CROPLAND PASTURE RANGE URBAN FOREST
2.423 .00 0.00 0.00 0.00
1.51 1.48 0.66 1.47 0.00
1.0 1.09 1.08 1.74 0,00
B.54 0.13 0.74 0.08 0.00
1.82 0.00 0.10 0.00 0.00
2.26 i1.12 0.85 1.20 0.00

MIsC.
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
757
478,943
336,942
648,166
12,304
1,477,118

TOTAL
1,846
702,350
370,288
1,185,040
1,960
2,261,484

WEIGHTED

AVERAGE
2.43
1.46
1.09
1.88
0.15
1.53

PERCENT
0.05
38.42
22.81
43.89
0.83
100.00

PERCENT
0. 08
31.06
16.37
52.40
0.09
100.00
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Sheet andrill erosion accounts for 61 percent, and gully and streambank erosion accounts for
39 percent, of the gross annual erosion occurring within the basin. Accumulative sediment yields
range from 0.30 to 0.56 acre-foot per square mile (143 to 267 m*/km?) annually.

Guadalupe River Basin

The Guadalupe River basin heads in Kerr County and flows southeasterly through seven
land-resource areas. The basin has a land area of about 5,947 square miles (15,403 km?). The
floodplains of the Guadalupe River and its major tributary, the San Marcos River, are very narrow
inthe Edwards Plateau portion of the basin, As the two rivers leave the Edwards Plateau through
the rough Balcones Escarpment, the floodplains widen considerably and are highly developed
agriculturally.

The Guadalupe River basin was divided into six hydrologic subunits (yield-point areas).
Tables 87 through 91 contain summaries of land use, erosion, and sedimentation data derived for
the basin for this study.

Sheet andrill erosion accounts for 62 percent, and gully and streambank erosion accounts for
38 percent, of the gross annual erosion occurring within the basin. Accumulative sediment yields
range from 0.22 to 0.44 acre-foot per square mile (105 to 209 m?3/km?) annually.

San Antonio River Basin

The San Antonio River basin heads in Kerr County and flows to the southeast through six
land-resource areas. The basin has a land area of about 4,165 square miles (10,787 km?). The
major tributary of the San Antonio River is the Medina River which flows through the Edwards
Plateau land-resource area and the rough Balcones Escarpment. The Medina River flows intothe
San Antonio River approximately 10 miles south of the city of San Antonio.

The San Antonio River basin was divided into 10 hydrologic subunits (yield-point areas) for
this study. Summaries of land use, erosion, and sedimentation data are presented in Tables 92
through 96.

Sheet andrill erosion accountsfor 55 percent, and gully and streambank erosion accounts for
45 percent, of the gross annual erosion occurring withinthe basin. Accumulative sediment yields
range from 0.22 to 0.46 acre-foot per square mile (105 to 219 m3/km?) annually.

Colorado-Lavaca Coastal Basin

The Colorado-Lavaca coastal basin contains about 928 square miles (2,404 km?2) of land area
and is bounded on the east by the Colorado River basin and on the west by the Lavaca River basin.
The maximum elevation in this basin is about 100 feet (30 m) above mean sea level, with much of
the basin lying less than 50 feet (15 m) above mean sea level. Thedrainage is poorly defined, being

- 112 -



00" 00T
200
080
e8’ET
Ti°9t
er et
211
5955
ILEREEES

00°00T
YE" 0
19°9
9¢" 9T
Ev°92
vE'#T
0E"0
C- 1)
ANFIHId

83

U O oD —

.

o U fusD o
=0y~

JoVHIANY
A3 LHOTIN

TEL'96E'S
563t
6T2'EY
89L'SYL
SEE'69E
E6v°0L9
T9E'09
6r2' 00" E
Wil

v26 S0B'E
LE0'ET
LBL" B2E
EOY 929
8L8'500'T
£09°5¢S
95 1Y
089  vLE'T
viol

T0°T
000
000
14 A ]
18°0
000
00" 0
s8°8
“I8THW

LaL'e1
q

0
129°'E
9ES'E
0
0
NLS" L
"J68IW

005'67
0

0
EST'BE
26v' 0T
0

0

558
*J8TW

170
00°0
000
ET"0
2070
0070
0ote
000
153404

68°0
00"0
0Lo
91°¢
BE"0Q
670
00°0
va'T
Nvaun

8% T 56°0 el g
20°0 00°9 g1°7
80°0 60" 0 be e
EL° O 997 L3
EL°0 9E° 0 EL"T
980 357 85'8
2e’s GG 0 oo
S2'e T0°0 82°7
JONVY JHNisvd ANV 606D
{ad3yssualy

urseg Jaaty adnijepeng

¥34Y F0HNOSIH-ONYT AD SILYH NOTSOH3 7714 GNY L33HE “WIINNY 58083

5216
0

]
PEL'E
THE

0

]

0
153404

E82'6L

282'e9
T00'ST
0
0
0
153404

YL 0BT

BLT'L
97s
BET'LT
a2

3639°'5€
NYEHN

68 3718Vl
¥86°SLL'E  TBB'9S5S S5E' 106
EE9 g 23%'e
962" LT '} SVL'BT
T96°TS2 650' 182 aTh esT
190" 552 TE¥'STT BEB'ELY
Bvv'ETE 006'E3T vE6" 38T
T9E' 09 0 ¢
pag LLete 18 aL3'ge
JONVY JHnLlsvd anNyId0ED

{sucjj

utseg J43aTy adnyepeny

YIHY JOMNOSIH-ANYT AB NOISDHT 71" ONY 133HS WNNNY S508S

164" SET
0
902'01
LET'E
122" vy
EET'T

0

veL 9L
NYENN

V3Iuy

88 3718Vl
L¥9°6¥5°2 ETE'S6S 060" 52w
E9L'6 0 v92'e
28 867 ] LSL'ET
505'EVE 270" 63T BOE' &E
Lev' BYE TSL'2TE S5L6'EL2
¥0T'E9SE ETT'80T gsg‘al
9¥5° 11 ] G
8ly'vi2'T  T20'S ZES' LY
JONVY FHNLSVd aNYId0ED

{ SaJ4ay)

utseg Jaaty adniepeng
FOUNOSI¥-aNVT AG 350 GV
L8 318VL

IIWHINY TILHOTIM

SaTJTEJ4 BUTTES 15807 JTN9
SaTJTEIg 3SPO) §(N9
EaJdy uedfhel) sexa)
aTJTRPUg puUETHIETH SExa|
UTETd PUBJ] OTY Udayldon
uTseqg Tediua] sexa|
nealetd SpJuempy

ECL

5v.l0L
SaTJTEJdd AUTTES 45eQ) 4TINS
SATUTELH 15207 4TN9
PaJdy UEDRE]) Sexaj
aTJTRJd PUETHIETH SEXa [
UTETd 3pUBJq OTH UJayiJoN
utseg Teujua; Sexa|
nealetd SPJEMpT

ELL

Svi0L
BaTdTedd aUTTES 1SEOD) §IN9
SaTJTEUY 3SEOC] 4IND
EaJy uedRer) sexa|
BTUTEJY PUBTKIETH SExa|
uTeyd IPUEL) OTH UJaYIJON
uTseq [eJjua]) Sexa)
nNEaieTd SpJempl

AWYN

m

2057
vosT
LB
98
VEB
28
T8
ECIE]

HIGWMN

20587
oSt
L8
98
vES
28
T8
IHNOT4

HIGHNN

4057
w0ST
L8
98
VES

18
3unoT4

HIEWN

“A135



“PLL -

TABLE 90
LAND USE BY YIELD-POINT AREA
Guadalupe River Basin

tAcres)

YIELD
POINT NAME CROPLAND PASTURE RANGE URBAN FOREST MISC. TOTAL
221 Canyon Lake 11,993 3,302 863,041 44,1591 0 ] 922,527
ees Cuern No. 1 & B Hes. (Proposed) 198,506 349,159 720,676 41,739 43,7178 4,185 1,358,043
283 Cloptin Crossing Res. (Proposed) 4,818 1B7 1B5,290 2,499 0 0 192,494
224 Blanco River at San Marcos 8,711 6,373 186,597 23,676 ] 137 165,494
2ES San Marcos River 150,847 163,937 142,134 9,101 35,505 15,178 516,702
BEB6 Lower Guadalupe River 51,515 72,355 511,909 14,285 0 0 650,664

TOTALS 426,090 595,913 2,549,647 135,491 79,283 19,500 3,805,924
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affected in some areas by irrigation and drainage canals. The major streams in this basin are Tres
Palacios and Carancahua Creeks.

The basin lies within two land-resource areas and was assigned to one hydrologic subunit
(yield-point area) for this study. Land use, erosion, and sedimentation data derived for the basin
for this study are summarized in Tables 97 through 101.

Sheet andrill erosion accounts for 64 percent, and gully and streambank erosion accounts for
36 percent, of the gross annual erosion occurring within the basin. The accumulative sediment
yield from the yield-point area is 0.30 acre-foot per square mile (143 m3/km?) annually.

Lavaca-Guadalupe Coastal Basin

The Lavaca-Guadalupe coastal basin lies between the Lavaca River basin onthe eastandthe
Guadalupe River basin on the west. Arenosa, Garcitas, and Placedo Creeks and Chocolate Bayou
are the principal coastal streams, drainingto Lavaca, Matagorda, Espirito Santo, and San Antonio
Bays. The basin contains about 1,042 square miles (2,699 km?) of land area, which is divided
almost equally between cropland and rangeland in three land-resource areas.

The basin was divided into two hydrologic subunits (yield-point areas) for the study.
Summaries of land use, erosion, and sedimentation data derived for the basin for this study are
shown in Tables 102 through 106.

Sheet andrill erosion accounts for 91 percent, and gully and streambank erosion accounts for
9 percent, of the gross annual erosion occurring within the basin. Accumulative sediment yields
range from 0.02 to 0.09 acre-foot per square mile (10 to 43 m3/km?) annually.

San Antonio-Nueces Coastal Basin

The San Antonio-Nueces coastal basin lies between the San Antonio and the Nueces River
basins. The Mission and Aransas Rivers, the principal basin streams, empty into Copano and
Aransas Bays. The basin contains 2,533 square miles (6,560 km?) of land area, most of which is
rangeland, and lies within portions of three land-resource areas.

The basin was divided into four hydrologic subunits (yield-point areas). Tables 107 through
111 contain summaries of land use, erosion, and sedimentation data derived for the basin for this
study.

Sheet andrill erosion accounts for 67 percent, and gully and streambank erosion accounts for
33 percent, of the gross annual erosion accurring withinthe basin. Accumulative sediment yields
range from 0.04 to 0.13 acre-foot per square mile (19 to 62 m3®/km?) annually.

Nueces River Basin

The Nueces River basin has a land area of about 16,624 square miles (43,056 km?2). It lies in
portions of seven land-resource areas. Most of the cultivated land in the basin is concentrated

- 7490
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e o4

YI1ELD

POINT NAME

237 Central Texas Cpastal
TOTALS

TABLE 101
EOCSION AND SEDIMENTATION DATA BY YIELD-POINT AREA

Celorado-Lavaca Cosstal Basan
INCREMENTAL DATA l ACCUMULATIVE DATA
CRDES GRDSS
CROSE SHEET GROSS CULLY &
EHEET b RILL GULLY & STREAMBANK CONTROLLED WO~ SEDIMENT SEDIMENT
LAND & AL ERASION STREAMBANK EROSION DAAINACE  CONTRIB. SEDIMENT  YIELD SEDIMENT YI1ELD
AREA ERCSINM RATE ERDSION RATE AREA AREA YIELD (Ac. Feet/| YIELD {Ac. Feet/
{heres) (Tans}? (Tons/Ac.) {Tons) iTons/Ac. ! ({Acres) tAcres) (Tons/Ac.) Sg, Mile)| (Tons/Ac.) Ba. Mile)
&N ;182 ESE.2ER 0.3% 238,747 0,56 19,770 0 0.58 0.30 0.58 0,30
594 (182 EB2,2E2 9.8 332,747 0.56 19,770 0
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TABLE 106
EROSION AMD SEDIMENTATION DATA BY YIELD-PDINT AREA
Lavaca-Guadalure Coastal Basin

INCREMENTAL DATA ACCUMULAT IVE DATA
GROSS CROSS
CROSE SHEET GROSS CULLY &
SHEET k RILL GULLY B STREAMBANK CONTROLLED NON- SEDIMENT SEDIMENT
LAND & RILL EROSION  STREAMBANK ERDSION DRAINACE CONTRIB. SEDIMENT  YI1ELD SEDIMENT YIELD
YI1ELD AREA EROSION RATE EROSICN RATE AREA AREA YI1ELD (Ac. Feet/| YIELD {Ac. Feet/
POINT NAME {Acres) {Tons) (Tons/fc.) (Tones) (Tons/Ac.) (Acres) (Acres) (Tons/Ac.) Sa. Mile)l (Tons/Ac.) Bq. Mile)
238 Garcitas Creek 554 49k 325,948 0.58 33,245 0.06 870 0 0.18 0.09 0.1B 0.09
239 Green Lake 112,922 225055 0.20 0 0.00 0 0 0.05 0.08 0.05 0.02
TOTALS 667,118 350,003 8.52 33,245 0.04 BTO 0
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near the coast where annual rainfall is over 25 inches (64 cm). Small areas of irrigated cropland
are found on the main stem of the Nueces River near Crystal City and Cotulla. There is
considerable cultivation in the floodplain of the Nueces River from Three Rivers to the Gulf.

The Nueces River basin heads in the Edwards Plateau at about 2,400 feet (730 m) above
mean sea level, and descends rapidly tothe base of the Balcones Escarpment where the elevation
is only about 700 feet (213 m) above mean sea level. Below the escarpment, it flows generally in
an easterly direction with a gradual decrease in stream gradient as the river approaches the Gulf
of Mexico. Much of its sediment load is deposited before it enters Lake Corpus Christi,

The Nueces River basin was divided into 12 hydrologic subunits (yield-point areas). Land use,
erosion, and sedimentation data derived for the basinfor this study are summarizedin Tables 112
through 116.

Sheet andrill erosion accounts for 70 percent, and gully and streambank erosion accounts for
30 percent, of the gross annual erosion occurring withinthe basin. Accumulative sediment yields
range from 0.01 to 1.01 acre-feet per square mile (5 to 481 m3/km?) annually.

Nueces-Rio Grande Coastal Basin

The Nueces-Rio Grande coastal basin is bounded by the Nueces River basinon the north and
the Rio Grande basin on the west and south. The basin contains about 10,346 square miles
(26,796 km?) of land, most of which is rangeland, and it lies within portions of five land-resource
areas. The northern part of the basin has a well developed agricultural and industrial economy.
The southern part, known as “The Valley' is intensively developed with irrigated agriculture,
dryland farming, and related businesses and industries, The land area between the northernand
southern parts of this basin is used primarily for ranching.

The basin was divided into eight hydrologic subunits (yield-point areas) for this study. Tables
117 through 121 contain summaries of land use, erosion, and sedimentation data derived for the
basin.

Sheet and rill erosion accounts for 83 percent, and gully and streambank erosion accounts for
17 percent of the gross annual erosion occurring within the basin. Accumulative sediment yields
range from 0.02 to 0.26 acre-foot per square mile (10 to 124 m3/km?2) annually.

Rio Grande Basin

The Rio Grande basin has a total land area of 49,549 (128,332 km?) in Texas, of which 2,130
square miles (5,617 km?) is considered noncontributing. The basin lies in portions of eight land-
resource areas.

Sediment damages in the Rio Grande basin are confined largely to irrigated areas. The most

severe sediment damages occur in the area southeast of El Paso where numerous arroyos,
originating in the nearby mountains, contribute large quantities of sandy deposits to the Rio
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YIELD
FOINT
244
245
BAB
B47
248
248
es0
251
25e
253
g54
255

NAME
Nueces River Headwatorz
West Nueces River
Upper Nueces River
Comanche Creek
Middle Nueces Riveor
Upper Frio River
Hondo Creek
Choke Canuon Reservoir
San Miguel Creek
Atascosa River
Lake Corpus Christi
Lower Nueces River
TOTALS

TABLE 115

LAND USE BY YIELD-PDINT AREA

Mueces River Basin

(Acres)
CROPLAND PASTURE RANGE
748 0 510,418
0 0 557,053
99,092 10,446 1,150,090
1€,420 6.009 379,368
28,580 16,070 2,051,452
195,484 B,197 1.226,8B7
107,130 17,696 601.207
82,4589 17,800 663,340
114,596 34,468 386,035
151,289 129.730 536,244
179,577 59,010 414,484
94,021 15,602 41,137
1,109,736 315,082 9,117,715

URBAN
1,285
0
10,908
1,465
1,796
11,963
5,397
1,200
3,998
11,947
1,544
14,165
65,663

FOREST

OO0 0000000 OC

MISC.
0
0
0
o
0

6,192
5,213
o
0

0
18,585
0

TOTAL
518,451
557,053

1,270,536
1,003,262
2,097,832
1.448,723
756,643
764,799
539,092
869,270
674,600
164,925

30,930 10,639,186
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TABLE 116
EACSIOM AMD SEDIMENTATION DATA BY YIELD-FOINT AREA
Nueces River Basin

INCREMENTAL DATA ACCUMULATIVE DATA
CROES GROSS
GROES SHEET CROES GULLY &

SHEET ORI CULLY & STREAMBANK CONTROLLED NON- SEDIMENT SEDIMENT
! AMD L RILL CROSION  STREAMEANK EROSION DRAINAGE CONTRIB., SEDIMENT  YIELD SEDIMENT YI1ELD

YIELD AREA ERDSION RATE EROSION RATE AREA AREA ¥YI1ELD (Ac. Feet/| YIELD (Ac. Feet/

POINT NAME {hera=) {Tonc! {TonstAc.) (Tens) {Tons/Ac.) (Acres) (Acres) (Tons/Ac.) Sq. Mile)| (Tons/Ac.) Sa. Mile)
244 Nueces River Headwaters Ei2,4tr 2,173,808 4.24 20,747 0.06 7,070 {1 1.07 0.47 0.21 0.09
245 West Nueces River BET OED 1:755,703 3.15 1€7 115 0.30 ] [} 0.96 0.42 0.19 0.08
£46 Upper Mueces River 1.BT0.E2E 824.21¢ 0,73 1,848,277 1.45 T 714 0 0.594 0.45 0.0 0.04
24T Comanche Creek 1,003,282 295,268 &.2% 249,782 0.24 143,189 0 0.18 0.0u8 0.03 0.01
248 Middle Nueces River 2,087,830 L;9pe, gcp 0.51 823,046 0.44 22,020 0 0.37 0.18 0.11 0.05
249 Upper Frioc River 1,ME, 723 2,350,185 1.628 6EE,412 0.48 187,997 ] 0.54 0.23 0.12 0.05
250 Hondo Creek TRE 60T 16,076 1.10 €e9,314 0.80 68.118 0 0.69 0.32 0.20 0.09
251 Choke Canyon Resepvoir 161,793 713,357 0.97 787,742 1.03 53,545 0 0.1 0.39 D.16 0.08
252 San Miguel Creek E39., 002 €0E, 244 1.0% g0,863 0.15 53.275 0 0.38 0.15 0.26 0.10
E53 Atascosa River B&9,B7% 1,292 88 1.41 165,161 0.19 B83.358 0 0.41 0.17 0.29 0.1
254 Lake Corpus Christi £S04 818,280 1,40 175,396 0.26 3.045 0 048 0.39 0.08 0.07
BE55 Lower Nueces River LEN 808 168,142 1.0¢ 319,554 1.94 5,836 [V 1.51 0.74 2.08 1.04

TOTALS 10,629,192 14 047,964 1.28 5,988,814 0.56 302.104 0
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Grande. Sediment from the arroyos causes damage to cultivated crops, roads and bridges, and
other facilities. Sediment deposited in the Rio Grande in this area is removed by the International
Boundary and Water Commission in accordance with a treaty that requires maintenance of the
river channel to a specified capacity.

The Rio Grande basin was divided into 37 subunits (yield-point areas) for this study. Land use,
erosion, and sedimentation data derived for the basin are summarized in Tables 122 through 126.

Sheet andrill erosion accounts for 78 percent, and gully and streambank erosion accounts for

22 percent of the gross annual erosion occurring within the basin. Accumulative sediment yields
range from 0.01 to 0.48 acre-foot per square mile (5 to 229 m3/km?) annually.
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TABLE 122
LAND UUSE BY LAND-RESDURCE AREA
Rio Grande Basin

{Acres)

NAME CROPLAND PASTURE RANGE URBAN FOREST
Southern Desertic Basins, Plains, and Mountains 516,018 15,576 16,536,220 160,282 0
Sputhern High Plains 25,078 0 175,824 0 0
Edwards Plateau 18,804 0 9,312,933 8,652 0
Northern Rio Grande Plain 11,988 gae 364,664 6,518 0
Western Rio Grande Plain 26,027 B4,232 1,947,448 18,533 0
Central Rio Grande Plain 0 0 493,434 0 0
Lower Rio Grande Valley 175,289 9,900 416,886 16,384 o
Gulf Coast Saline Prairies 194 0 1,764 o 0
TOTALS 773,332 50,530 £9,249,173 210,350 o

TABLE 123

GROSS AMNNUAL SHEET AND RILL ERDSION BY LAND-RESOURCE AREA
Rio Grande Basin
i{Tons)

NAME CROPLAND PASTURE RANGE URBAN FOREST
Southern Desertic Basins, Plains, and Mountains 362,149 1,510 20,336,596 25,046 0
Southern High Plains 62,901 ] 22,160 0 o
Edwards Plateau 16,184 0 B,879,461 1,011 0
Northern Rio Grande Plain 17,0586 148 114,547 946 0
Western Rio Grande Plain 66,407 2,146 2,087,585 21,044 0
Central Rio Grande Plain 0 -] 290,245 0 1}
Lower Rio Grande Valley 445 336 244 204,090 B.109 0
Gulf Coast Saline Prairies 270 0 268 0 0
TOTALS 270,303 4,048 31,674,958 56,156 0

TABLE 124

GROEE AMMUIAL SHEET AND RILL EROSION RATES BY LAND-RESOURCE AREA
Rio Grande Basin
(Tons/AcTe)

NAME CROPLAND PASTURE RANGE URBAN FOREST
Southern Desertic Basins, Plaint, and Mountains 0.70 0.09 1.28 0.15 0.00
Southern High Plains B2.50 0.00 0.42 0.00 0.00
Edwards Plateau 0.86 0.00 0.93 0.11 0.00
Northern Rio Grande Plain 1.43 0.18 0.31 0.14 0.00
Western Rio Grande Plain 2.55 0.08 1.04 1.13 0.00
Central Rio Grande Plain 0.00 0.00 0.58 0.00 0.00
Lower Rio Grande Valleu B.54 0.02 0.48 0.49 0.00
Gulf Coast Saline Prairies 1.3% 0.00 0.15 0.00 0.00
WE IGHTED AVERAGE 1,28 0.08 1.08 0.26 0.00

MisC.
1,120,410
0
297,854
3,734
170

0

2.474
3,499
1,428,141

MISC.
2,414,372
0

125,064
1,177
1,223

0

2,154
1,496
2,545,486

MISC.
2.15
0.00
0.41
0.31
7.19
0.00
0.87
0.42
1.78

TOTAL
18,348,486
200,902
9,638,243
387,661
2.016,410
493,434
620,933
5.457
31,711,526

TOTAL
23,139,673
B5,061
8,821,720
133,874
2,118,405
290,245
659,933
2,034
35,250,945

WEIGHTED

AVERAGE
1.26
0.42
0.91
0.34
1.05
0.58
1.086
0.37
1.11

PERCENT
57.86
0.63
30.39
1.BE
B.36
1.56
1.96
b.02
100.00

PERCENT
65.64
0.24
25.03
0.38
6.01
0.B2
1.87
0.01
100.00
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g7e
277
278
279
280
281
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283
284
285
286
287
28E
289
290
291
29e
293
294
295
2%
297
298
299
300

NAME
Rio Grande-El Paso
Rio Grande~Fort Quitman
Rio Grande-Quitman
Alanito Creek
Black Hills-Fresno
Terlinqua Creek
Rin Grande-Big Bend
Maravillas Creel
Santiaoo Draw
Heagan Canuon
San Francisco Cresk
Lozier Canyon
Big Canuon
Langtry Creek
Upper Devils River
Intl. Amistad Reservoir
Dru Devils River
Tularosa Valieu
Clpsed 5alt Basin
Upper Pecos River
Red Bluff Reservoir
Upper Lower Pecos River
Delaware River
Toyah Creek
Salt Draw
Barrilla Draw
Coyanosa Draw
Landreth-Monument draws
Lower Pecos River
Tunas Treek
Independence Creek
Howard Draw
Elm-Sycamore Creels

San Asbrosia-Santa Isabel Creeks

Intl. Falcon Reservoir
Los Olmos Creek

Lower Rip Grande
TOTALS

TABLE 125

LAND USE BY YIELD-POINT AREA

Rio Grande Basin
tacres)

CROPLAND PASTURE
10,523 ]
79.489 5,779

9,963 3,099
1,757
1,656

OO0 OO0

18,158
0
0
0
116,313
0
0
B4 457 15
0
97.821 6,53
57,640
9,085
BB,765
26,391
4,128
13,E14
0
0
29,475 4,929
17,768 B7,3E6
13,936 SBe
104,818 2,113
48,093 0
773,332 50,530 2

coocoCcooocollooo 00000000 DOCO

RANGE
4,593
772,716
1,328,341
1,004,225
356,309
B&7 ,254
87,931
782,563
281,075
487,718
674,204
870,423
516,667
253,992
1,667,576
516,697
458,394
68,990
3,412,500
29,805
389,945
2,179,615
478,916
534,556
1,241,404
524,184
537,121
1,702,603
1,813,199
614,765
473,975
705,007
985,034
974,657
1,119,119
631,938
1,764
9,249,173

URBAN
24,477
99,3285

2,126

m

= o

b i
CoOCWOoOOSC OO0 OO0

t]

2,878
0
3,802

1.267
656
7,581
11.8%0
3,794
0

0

']
10,811
B2,408
4,541
4,171
2,041
E10,350

FOREST

S CcCOoOCO 0 OO0 CO0O 0000000000000 C 000000 CO0DOoCO

MISC.
2z,878
207.708
0

0
16,519
169,361
516,858
70,953
163,475
18,853
0

744

0

1.778

0

0

0
e8,097
65,850
14,662
0

0
14,477
0

0

2,959
4,238
2,877
418

0

1se

0

3,734
0

170
0
5,973

TOTAL
62,471
1,165,017
1,343,529
1,006,874
374,384
836,615
704,783
853,528
444,550
508,571
674,204
571,187
516.667
855,770
1,688,487
516,897
458,394
97,087
3,596,938
43,867
389,945
2,873,829
493,393
638,520
1,300,311
536,884
877.646
1,742,961
1,821,533
627,379
478,127
705,007
1,033,983
1,042,147
1,138,352
743,038
57,871

1,428,141 31,711,526
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APPENDIX A
DEFINITION OF TERMS

The following definitions are intended to acquaint the reader with some of the terms used in
this report.

C factor—the cropping management factor as used in the universal soil loss equation. It is the
ratio of soil loss from land cropped under specified conditions to the corresponding loss from
clean-tilled, continuous fallow.

Controlled drainage area—the portion of a yield-point drainage area above a yield pointthat lies
above trapping elements.

Drainage area—the area lying above a point, excluding the drainage area of any yield points that
may lie in series above the point.

Dry unit weight—the weight of a given volume of a substance after all moisture has been
removed.

Floodplain scour—erosion by flood flows sweeping across the floodplain. It may occur in the form
of channelization or as sheet removal of surface soils.

Gross erosion—the total quantity of soil particles detached and moved by water within a specific
drainage area or watershed.

Gross erosion rate—the quantity of soil particles that have been detached and moved over a
period of time. In this report, this quantity is defined in terms of average annual tons per acre per
year or acre-feet per square mile. Metric equivalents of tonnes per square hectometer (t/hm?) or
cubic meters per square kilometer (m3/km?) are also shown in the text.

Gully and streambank erosion—the detachment and movement of soil particles by water from the
banks of gullies and streams. This includes the soil that is caused to cave in due to undermining by
water erosion.

K factor—the soil erodibility factor as used in the universial soil loss equation. It is the rate of soil
loss per erosion index unit as measured on a unit plot. A unit plotis 72.6 feet (22.1 m) long, with a

uniform lengthwise slope of 9 percent, in continuous fallow, tilled up and down the slope.

Land-resource area—geographic areas of land, usually several thousands of acres in extent, that
are characterized by distinctive patterns of soil, climate, water resources, and land use.
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LS factor—the topographic factor. Itis the expected ratio of soil loss per unit area from a field slope
to that from a 72.6-foot (22.1 m) length of uniform 9 percent slope under otherwise identical
conditions.

National resource inventory, 1977—an inventory made by the U.S. Department of Agriculture of
various resources related to agriculture. Sheet and rill erosion and gully and streambank erosion
were inventoried as a part of this study.

Noncontributing area—the portion of a drainage area above a yield point from which no sediment
is contributed to the yield point, such as the drainage area of playa lakes. Erosion takes place
within such drainages, but the sediment produced does not reach the yield point.

P factor—the erosion-control practice factor as used in the universal soil loss equation. It is the
ratio of soil erosion with a specificsupport practice to the corresponding erosion with straight-row
farming, up and down slope. The support practices include contouring and contour stripcropping.
Terracing greatly affects the quantity of sediment which contributes to watershed sediment yield
and the P factor must be adjusted for this practice.

Primary sample unit—a 160-acre square located randomly within a county. These blocks were
used as sample areas in the national resource inventory conducted in 1977.

R factor—the rainfall factor is used in the universal soil loss equation. It is the number of erosion-
index units in a normal year'srain and is a measure of the average annual erosive force of rainfall.

Sediment—soil or organic particles which are being or have been transported by water.

Sedimentation—the process which causes soil particles to be deposited on floodplains or behind
or within trapping elements.

Sediment delivery ratio—the ratio of sediment yield to gross erosion,

Sediment routing—the process of predicting the transport of sediment downstream through the
drainage system, taking into account the transport losses and trapping elements along the way.

Sediment yield—agross erosion multiplied by the delivery ratio. The total quantity of soil particles
that reach a defined point on a waterway in aspecified period of time. This point may or may not be
a trapping element such as areservoir. It may be a bay or estuary. This quantity is defined in this
report in terms of average annual tons per acre peryear, acre-feet per square mile, or as total tons.

Sheet erosion—the more or less uniform removal of soil from an area by raindrop splash and
overland flow, including development of water channels or rills not exceeding 12 inches (30 cm)
in depth. Rills can be easily obliterated by normal field cultivation. Erosion channels exceeding 12
inches (30 cm) in depth are classified as gullies.

T factor—soil loss tolerance (sometimes called permissable soil loss). This is the maximum rate of

soil erosion that will permit a high level of crop productivity to be sustained economically and
indefinitely. These rates are expressed in tons of soil loss per acre per year for a specific soil.
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Transport channel losses—for this study, it is the loss of sediment caused by water transporting
the sediment being lost to the ground water table within cavernous stream channels.

Transport deposition losses—refers to the portion of the sediment in transit that is deposited
either temporarily or semipermanently on floodplains or within channels.

Trap efficiency—the reduction in the amount of sediment passing a point due to the effects of a
trapping element such as a reservoir. Trap efficiency is expressed as percent.

Trapping element—any physical entity that stops the movement of sediment, thereby preventing
it from moving farther down the drainage system. A trapping element does not have to be a

structure—it may be a natural lake.

Uncontrolled drainage area—that portion of a yield-point drainage area remaining after
subtracting all the noncontributing and controlled drainage area.

Universal soil loss equation—an equation used in computer modeling to predict the longtime
average soil losses from sheet and rill erosion under specified conditions.

Urban erosion—erosion occurring within areas that are primarily subjected to ubranization. Such
erosion may occur in construction sites, gardens, and yards.

Wind erosion—the detachment and movement of soil particles by wind.

Yield point—the point on the drainage system to which sediment yield has been estimated.
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