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EROSION AND SEDIMENTATION BY WATER IN TEXAS 

Average Annual Rates Estimated in 1979 

INTRODUCTION 

Background 

In 1959, the Soi l Conservation Service of the U.S. Department of Agricu lture prepared Texas 
Board of Water Engineers Bulletin 5912, " Inventory and Use of Sedimentation Data inTexas", for 
the Texas Board of Water Engineers, a predecessor of the Texas Department of Water Resources. 
That publication brought together al l data avail able at that time on sedimentation. The informa­
tion was used to make estimates of annual sedimentat ion rates for drainage areas in excess of 
100 square miles (259 km2) throughout the State of Texas. The publication has been used by 
federal. state, and loca l authorities to estimate sedi mentation rates for planning and development 
of wa ter 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 reservoi r sedimentation surveys and sediment- load measurements made by 
var ious 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. 
A lso, the amount of work required to compute soi l loss for the entire state without the type of 
equipment that had become available by 1979, such as digitizers and mini-computers, would 
have prohib ited 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 used in 
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 mu st be kept in mind w hen 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 sedimentat ion survey measurements. 

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



5. In the 1959 study, production rate (yield) estimates were based on fewer yield points than in 
the present study. 

6 . Many reservoi rs 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. Substantia l 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 
Bullet in 5912 because the sed imentation 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 197B 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 km2). 
Use of the data for such predictions should be restricted to broad sca le applications and only in 
c ircumstances where more detailed and current studies are unwarranted. 

The present study reflects the addit ional data now avai lable and the current technology and 
methodology used to determine eros ion rates and sediment yie lds. The sed iment yields listed in 
the tab les of this report supersede previous ly published sediment production rates (sediment 
yie lds). The data supporting this report can be examined and obtained in offices of the State 
Conservationist, U.S. Department of Agriculture, Soi l Conservation Service, P.O. Box 648, Tem­
ple, Texas 76501 . 

Importance of Current Erosion and Sedimentation Knowledge 

Estimates of erosion and sedimentation rates are usefu l to land and water resource planners 
as a guide for land-conservation measures in areas w here 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-sca le 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 Soi l Conservation Service, Forest Service, Economic Research 
Service, and other U.S. Department of Agricu lture agencies to cooperate with federal, state, and 
loca l agencies in making investigations and surveys of the watersheds of ri vers and waterways 
for development of coordinated programs. The development of a plan of work for this study was 
author ized by the Administrator of the Soi l Conservation Service in 1977. 

- 2 -



Purpose and Scope 

The purpose ofthis 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. 

Acknowledgements 
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guided that effort. 

Metric Conversions 

For those readers interested in 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 
English unit 

acre (ac) 

acre (ac) 

, 

ton (2,000 pounds) 

Multiply by 

0.004047 

.4047 

907.185 
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To obtain 
metric unit 

square kilometer (km2) 

square hectometer 
(hm'l 

kilogram (kg) 



From To obtain 
English unit Multiply by metric unit 

ton (2,OOO pounds) .9072 Megagram (Mg), metric 
ton It), and tonne It) 

ton per acre (t/ac) 2.2417 mega gram per sq uare 
hectometer 
(Mg / hm ' ) 

foot (ft) .3048 meter (m) 

inch (i n) 2.54 centimeter (cm) 

mi le (mi) 1.609 ki lometer (km) 

square mile (m i2) 2.590 square ki lometer (km2) 

acre·foot (ac·ft)· .001233 cubic hectometer (hm 3) 

acre·foot per square 476.45 cubic meters per square 
mile (ac· ft / mi2) kilometer (m 3/ km2) 

pound per cubic foot 16.02 ki logram per cubic 
(Ib/ ft ') meter (kg / mJ) 

foot per m i le (ft / mi) .189 meters per kilometer 
(m/ km) 

foot per mile (ft / mi) 18.9 centimeter per 
ki lometer (cm / km) 

SUMMARY OF RESULTS 

Average annual gross sheet and rill eros ion rates for 300 yield· point areas (Figure 1) within 
the State of Texas were estimated usi ng generalized land use and soils data and the universal soil 
loss eq uation. Total gross sheet and ri ll erosion w ithin Texas averages about 229 million tons (208 
million MgJ an nually, which is an average annua l rate of 1.36tons per acre (3.05 Mg/ hm2) of land 
area. Gross gully and streambank erosion averages about 98 million tons (S9 million Mg) 
annua lly, wh ich is an average annua l rate of 0.58 ton per acre (1.30 Mg/ hm2) of la nd area. Total 
average annual gross erosion from these sources is 1.94 tons per acre (4.35 Mg/ hm2) of land 

'The quantity of water requ ired to cover 1 acre 10 a depth of 1 fool; equivalem to 43,560 cubic leel. 
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area. Sediment yields were esti mated at 300 poi nls 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/hm2J. 
Erosion and sedimentation conditions are summarized fo r the 300yield-poinl areas (Table 1 ). The 
sediment yields are va I id only at the yield poi nts evaluated in this study. A yi eld 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- i ncremental 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-poi nt 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 in the 
future. The values of components used in the universal soil loss equation which are probablyfixed 
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 at any Ii me 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 em pI oyed, to determ ine 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 w ater and land area of the United States. It has a 
land area of about 167.8 million acres (67.9 million hm2) and a w ater area of 3.3 million acres (1.3 
million hm2), giving a total water and land area of around 171 .1 million acres (69 .2 million hm2). 
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TABLE 1 
EROSION AND SEDIMENTATION OATA BY YIELD-POINT AREA - - Continuld 

CROSS "Err CROSS ClLLY " 
SHEET " RILL CULLY" 3TREAMBANii CONTROLLED NON- SEOIKENT I SEOIMENT 

""" " RILL EROSION STREAMBANIi EROSION ORAINACE CQNTRIB. SEDIMENT YiaO SEDI MENT YIELD 
YIELD AREA EROSION RATE EROSICJII RATE AREA AREA YIELD (Ac . Futl YIEl.D (Ac. Futl 
POINT '''' (Acres) (lons) (lons/Ae.) (lon .. ) (lons /Ac.) (Aern) (Acrn) (Tona/Ac.) Sq. !'lIlt) (lons/Ac.) SIl . )Hl11 
216 Lo.nr Color~do Rhe,. 461,4ill 399,392 0.86 826,050 1.79 '" 0 1.36 0.71 1.12 0 . 58 
217 San Bern~rd River 657,616 704,825 1.07 53e,668 0.81 e,971 0 0 .76 0.39 0.76 0 .39 
218 E~s t M~t~gorda Bay 508,851 263,7Q7 0.51 81,416 0.16 0 • 0.23 0 . 13 0.e3 0.13 
219 L~vac~ Ri~fr 581.492 704,569 1.21 348,895 0.60 1,049 0 0 . 66 0 .30 0.66 0 .30 
e20 Lake Tex.n. 895,620 1,556,915 1.73 1,110,568 1.24 15,823 0 1.12 0.56 1.12 0 .56 
2el C,n\lOn Lak l 922,527 1,658,029 1. 79 166,054 0.18 62,074 0 0.49 0 .25 0 .49 0.25 
222 Cuero No.1" 2 An . (Propoud) 1,358,043 1,715,506 1.26 2,240,770 1.65 454,773 • 0.80 0.34 0 . 58 0.25 
223 Cloptin Crossing Rls . (Propos ld) 192,494 625,137 3 . 24 26,949 0 . 14 1.150 0 0.97 0 . 49 0.88 0.44 
224 81.nco Ri~lr a t Sa n M.rc05 165,494 438,539 2.64 • 0.00 1.208 0 0 . 73 0.40 0 . 64 0.35 
225 Sa n Marcos Riv . r 51£,702 531,787 1.02 289,353 0 . 56 126,638 0 0.48 0 .23 0.49 0.24 
226 L~er Guadalupe River 650,664 427,723 0.65 540.051 0.B3 2,549 0 1) . 67 0.2B 1) . 51 0.22 
227 UpP t r San Antonio Riv . r 324,248 B84,542 2.72 1,611,512 4,97 164,347 0 2 . 03 1.02 0 .87 0.44 
228 Mldina Like 384,587 616,143 1.60 642,260 1.67 61, 118 • 1.29 1) . 50 0.90 0,35 
229 Upper Medina Rivlr 83 , 922 200,409 2.38 • 0.00 4,111 0 0.69 0.36 0 . 56 0.29 
230 Applewhitl Res ervoir (Propo .. ed) 184 ,307 509,836 e . 76 49,762 0 .e7 1,977 0 0.90 0 .44 0 . 61 0.31) 
e31 Medina Aiver 166 ,826 511 ,344 3 . 06 0 0 . 00 14,e54 0 0.79 0.4 1 0 .48 0 . 25 
232 Coli~d Reservoir (Proposed) 767,140 1,233,882 1.60 1,986,8ge 2,59 5e ,382 0 1.84 0 ." 1.03 0 . 46 
233 Lowe r S~n Antonio River 19~,036 56,183 0 .28 81,495 0 . 42 '" 0 0.36 0.17 0.78 1) .31 
234 Upp~r Cibolo Creek 176,241 411,993 2.33 26,437 0 . 15 24,838 0 0,66 0 .31 0.59 0 . 28 

W 235 Cibolo R.servoir (Propo, .. d) 325,129 872 ,672 2.68 52,020 0.16 18,482 • 0.74 0 ,35 0.5S 0.27 
236 Cibolo River 58,S57 116,277 1.97 4,708 0.08 '" 0 0 .67 0 .31 0.49 1) .22 
237 Central Texas Coastal 594,192 592,252 0,99 332,747 0.56 19 ,770 • 0,58 0.30 0.5S 0,30 
e38 Garcita~ Cr eek 554,091 326,948 0.59 33,245 0.06 '" • O.lS 0.09 0.18 0 . 09 
239 Crun La.e 113,028 e3,055 0.20 • 0.00 0 0 0.05 0 . 02 0.05 0.02 
240 West San Antonio e a v 56,005 24,427 0.43 0 0.00 0 • 0 . 13 0 .06 0.13 0.06 
241 St Charlet; Sav 393,340 98,417 0 .25 15,733 0.04 0 • 0 . 09 0 . 04 0 . 09 0.04 
242 Mission Riv e r 647,154 195,516 0 . 30 232,975 0 .36 4.381 0 0.29 0. 12 0.29 0 ,12 
243 Aransas River 524,832 420,255 0.80 110,214 0.21 0 • 0 .33 0.15 0 .28 1).13 
244 NuecIs River Headwaters 512,451 2,173,98B 4 .24 30,747 0 . 06 7,070 0 1.07 0.47 0 ,21 0 .09 
245 Wea t Nu,c I s River 557,053 1, 756,703 3.15 167,115 0.30 0 0 0,96 0.42 0,19 0 . 08 
e46 Upper Nu . c es Riv.r 1,270,536 934,846 0.73 1,842,277 1.45 70,711 0 0.94 0,45 0 . 10 0 . 04 
247 ecsanch. Cre.~ 1,003,262 295,265 0 ,29 240,782 0,24 143,129 0 0.18 0,08 0 . 03 0.01 
24B Middl e Nu eces River 2,097,832 1,929,6SC 0 . 91 923,046 0.44 222,020 0 0.37 0 .18 0.11 0.05 
249 Upp er Frio River 1,448,723 2,350,425 '"'2 666,412 0,46 187 . 997 0 0.54 0,23 0.12 0 . 05 
e50 Hoondo C"uk 736,643 816,076 1.10 589,314 0.80 68,118 0 0.G9 0.'" 0 . 20 0.09 
251 Choke Canyan Reg lrvoir 764,799 H3,357 0.97 787,742 1.03 53,545 • 0 .81 0.39 0.16 0.08 
2SC S~n Migue l Cr eek 539,092 698,244 1.29 80,863 0,15 53.275 0 0 .38 0.15 0.26 0 . 10 
253 Ata~cosa Aiver !l£9,210 1,232,886 LU 165,161 0.19 83,358 0 0.41 0.17 0 . 29 0 .12 
254 Lak. Corpus Chri~ti 674,600 948,381) 1.41) 175,396 0.26 3,045 • 0.48 0 .39 0 . 08 0 , 07 
255 Lower Nueces River 164,925 16B,142 1.01 319.954 1.94 9,836 0 1.51 0,74 2.011 1.01 
256 Corpu~ Christi BaV 74,88S 57,465 0.76 0 0 . 00 • 0 0 . " 0.11 0.'" 0.11 
257 O!lO Cruk 177,141 150,973 0 . 115 72,627 0 . 41 ,,, 0 0.51 0.26 0.51 0 .26 
25B Upper Laguna Midr e 74 , 673 24.527 0.32 0 0 . 00 • 0 0 . 10 0.04 0.11) 1) . 04 



TABLE 1 
EROSI ON AND SEDIMENTATION DATA BY VIEL.D-POINT AREA - - CQntinu.d 

INCRE~N'TAL DATA I ACCI..tl.LATiVE DATA 
CROSS CA'OSS 

CROSS SHEET CROSS "'-'-n 

"'''' • RIL.L. ClI..LY • STREN1BANK CONTROLLED ""- SEDll'IDIT SEDll1EHT 

""" • RILL EROSION STRENIBANK EROSION DFlAlNACE COHTRlB . SEDI.llENT mco SEOIMEHT VIELD 
Yi ElD "'" EA'OSION RATE EROS ION RATE AREA AREA VIElD (A~ . Futl YIELD (A~ . Futl 
POINT '''''' (Acr ... ) (Ton.) !Ton./Ac .) (Ton.) (Ton'J/Ac.) (A~r .. ) (Acr .. ) lTor>tl/A ~. ) 5 .... Mih) (To n./Ac.) S .... Mth ) 
259 S.nto Ctrtrudl~ Cr"h 850,387 779.716 0 . 91 181,085 0.22 521,2" • 0. 15 0 . 06 0. 15 0.06 
21>0 hflin B'\I 1.<'89.171 l.e31.281> 0 .79 SCS.562 0.41 423. -414 • O.el 0.11 0 . 18 O.el 
261 P.lo 81.nco Cr.tk 589,286 381,513 0.65 • 0 . 00 351.821 • 0.06 0.02 0 . 06 .. " 
262 L.owtr L.gun . Mad r . 1.989 .706 152.166 0 . 37 • 0 .00 • • 0.07 Q.02 0.e7 0.02 
2&3 Arro'JO Co l or.do 1.516.057 2.108.tlZ6 1.33 267, '*!9 0 .11 • • 0 .38 e. 18 0 .38 0. 18 
264 Rio Gr.nd.-El P.~ 62,HI 39 ,398 0.63 15,617 0.25 2.03-4 • .. '" 0 . 09 .. '" 0.09 
265 Rio Gr.ndt-For t Quit.an 1.165, e17 1>70.110 0. 57 279,604 0.24 1S2,593 • 0.24 0 . 09 0 .2 4 0.e9 
266 Rio Cr . na.-Quit • • n 1,343.529 2,891.164 2.15 1,195,740 0 . 89 • • 0.9 1 0.27 0 .57 0.17 
267 Al •• i t o Crl.k 1,006,874 1.759,481 1.74 191,306 0 .19 2B5.Saa • 0.35 0 .12 0.42 0.15 
268 Bl.~k Hill.-Fr~ng 374,384 1.2e3.543 3.e! 190,935 0 .51 • • , .~ 0.21 0 .40 0.10 
269 Ttrlinqu. Crt th 836,615 2,119,oes ,.'" 451.772 .... • • Lei 0.31 0 .44 0.13 
270 Rio Gr ande-Big B.nd 704 ,789 1,648.112 2.33 1,543,487 2.19 • • 1.8!; 0.54 0.55 0.16 
271 Muavlllt. Cretk 853 , 522 1 , 576,434 1.84 674,282 0.79 • • 0.87 0.33 0.73 0.28 
272 S.ntia9Q Ora .. "4.550 611.200 1.38 117,820 0 .40 • , .. " 0.18 0.58 0 . 18 
273 AIIg .. n Clnyon 502,511 597,730 1.18 70,35' 0 .14 12 , 743 • 0.31 0. 14 0. 43 0. 16 
274 S.n Fran~i.~o Cr.,~ 674,2 <>4 1.272.146 1.88 n,l" 0 . e7 • • 0.4& 0 . 16 0 .36 0.12 
21 5 L.ozi.~ Clnyon 571, 167 646 , 533 1.13 1l, 4[!3 0 . 02 • • 0.28 0.11 0 .22 0.08 
276 8111 C.nyon 516,661 316.661 0 . 61 25,833 0 . 05 • • 0. 18 0.07 0 . 18 0. 01 
277 Langtr\l Cruh <'S5.770 142.087 0.55 4e,,*!3 0.16 • • 0.25 .... .." 0.09 

A 278 Upp.r D.vils Riv, r 1,688,487 1,889.238 1.11 67,539 .. ~ 159,238 • 0.24 '.>Z 0 .24 0 . 12 
219 Inti. A.i.t.d R ... ~voir 516,691 365.707 0 .70 1§.500 0.03 • • 0.19 0.06 0.25 0.08 
280 Dr v Devil . River 458,394 1.195,333 2.60 • 0.00 • • 0.65 .. " 0.65 0.28 
281 Tuhrosa Valhv 97,097 48.754 0.50 166,018 1.71 • • 1.29 0.45 0.24 .... 
282 Cloud S41t B.~in 3 .596.938 3.636,580 L e i S27,295 0.23 20.S33 • 0.26 '.>Z 0.25 0.12 
283 UPP.r P.cos Riv.r 43 ,861 55 ,955 1.21 • 0.00 • • 0.34 0. 15 0.34 0.15 
28 4 R.d Bluff Reser voi r 389,945 486,687 1.24 54 ,592 0.14 • • 0.36 0.18 0.36 0 .18 
285 Upp.r La..tr Pt~o. Aiver 2.273.829 7 41 .33<; .. '" 204,644 0.09 34e.491; • 0.09 0 . 03 0 . 09 0.03 
286 D,h .. . r, Aiver 493.393 715,019 1.44 522,996 1.06 20.944 • 0.95 0.!;0 0.89 0. 48 
281 TO\l.h C~ .. ~ 638,920 430,671 0.67 434,465 0.68 14 .080 • 0.55 0.21 0.35 0.13 
2S! S.lt Dr . .. 1,300,311 1 ,125.823 0.S6 689,16. 0.53 154,775 , 0.42 0 . 18 0.42 0 .18 
289 Sarrllh Dr .... 536 ,884 244,835 0.45 96 ,639 0.18 • • 0 .21 0 . 07 0 . 21 0.07 
290 Covanosa Dr ... 977 .646 1,144,300 1.11 87,98S 0.e9 • • 0.29 • • >Z 0 .29 0.12 
291 Landr. t h-Honu •• nt draw. 1,742,961 1,387,432 e.79 52,288 '.03 3 ,727 1.363.416 0.04 0 . 01 0 . 03 0 .01 
2'*! L.a..t r P.~os Ri~t~ 1,821.533 933.467 0.5 1 346,091 0 . 19 • • 0.20 0 . 08 0 . 16 0 . 06 
293 TuniS Cr nk 627,919 192,60 1 0 . 30 31,398 0 .05 • • O.le 0.04 0 . 18 0 . 07 
29. Indtp.nd.nce Cr •• ~ 474 ,127 251,568 0 . 53 61,636 0 .13 • • 0. 22 0.07 0.e2 0.07 
295 Ho...rd Dr ... 705 , 007 233,103 0.33 191 ,4el 0 .28 • • 0.25 0.13 0.25 0.13 
296 El. -Sv~a.ort Cr.th. 1,033.g83 g41.470 0 ,91 227,47 6 0.22 100,271 • 0.31 0 .12 0.45 0.11 
297 San A.bro.i. -S.nt a I.ab.l Cr.tk. 1,042,147 1,071,'7'72 1.02 406.437 0 .39 352,585 • .. '" 0.15 0.34 0.16 
298 Inti. Filcon R ••• r voi r 1 , 138,352 905,932 0.79 59 1 .943 0.52 246,554 • 0.38 0.19 0.31 0.15 
299 Lo. 01.0. Cr t tk 143,038 1,001,242 1.34 7.430 0 . 01 176,342 • 0 .26 0.13 0 .25 0 .12 
300 La..tr Aio Crand. 57.871 91 ,766 1.58 70,602 1.22 • • >'33 0. 74 0 .21 0.12 

TOTALS 167 .1",530228,603,257 1.36 98,428,711 0 . 58 21,383 ,671 S.818,972 



The land-surface elevation increases gradually from sea level northwestward across the 
Coastal Plain, reaching an elevation of 500 to 700 feet (1 52 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 EI 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 that the 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 in the 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 soi Is 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 carr ied out by computing estimated sheet and rill erosion rates for all the 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. A routing procedure was used to convey the sediment through 
the drainage systems of the State, tC!lking 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=R x K x LSxC x P , 

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 FOfes, Service used • fores, eover manage....,nI I.",Of ,h. , w • • deve'oped from dB,. take n in • lield 'UN.., end Is described In de,.11 
in .n unp"blished Pl'per by Georg-e DilSmeyer. the Forest Service Area Pl. nning Hydro/Ogl$1. 
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Rainfall (R) Factor 

The numerical va lue assigned to the rainfall factor, R, in the soi l 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 EI Paso County to 450 in Orange County 
(Figure 2 and Table 2). Average annual rainfal', 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 che":lical 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 experi mentally determi ned. For a particular soil. it is defined as the eros ion 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 Peach equal 1.0 and K equals the tons per acre of soil loss divided by ~he energy 
intensity factor for the rainfall applied to the plot. 

A weighted average K factor was developed for each soil association in 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 
series 

Trawick 

Elrose 

8ub 

K Percent 
factor of association 

0.37 x 0.40 = 0 .148 

.24 x .25 = .060 

.32 x .10 = .032 

0.75 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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TABLE 2 
COUNTY ACREAGES.R FACTORS. AND AVERAGE ANNUAL RAINFALL 

AVERAGE 
LAND WATER R ANNUAL 

COUNTY ACRES ACRES FACTOR RAINFALL 
ANDERSON 685.640 1, 720 350 41. 00 
ANDREWS 962.560 0 90 13.00 
ANGELINA 514.304 37,376 400 45.00 
ARANSAS 176.000 114,560 280 36.00 
ARCHER 578.080 12.000 200 27.00 
ARMSTRONG 580.480 2,560 120 20.50 
ATASCOSA 771.660 180 250 25.00 
AUSTIN 426.000 240 350 41.00 
BAILEY 536,830 130 100 17.00 
BANDERA 488,320 3.200 220 28.00 
BASTROP 568.880 1.360 300 35.00 
BAYLOR 558.292 24,748 180 26.00 
8EE 538.880 0 270 28.50 
BELL 670.080 20,480 300 32.00 
BEXAR 792 . 640 6,080 250 27.50 
BLANCO 460,160 0 250 30.00 
BORDEN 580.480 4,480 120 17 .00 
BOSQUE 633.408 8,512 280 31.50 
BOWIE 570.240 20,480 340 47.00 
BRAZORIA 910.720 51,200 400 50.00 
BRAZOS 374.250 1,430 350 38.00 
BREWSTER 3,984,640 0 80 12.50 
BRISCOE 559.360 9.600 130 20.50 
BROOKS 578,560 1,280 260 24.00 
BROWN 600.320 14 , 720 200 27.00 
BURLESON 431,318 5,802 350 36.00 
BURNET 637,440 16.640 250 28.50 
CALDWELL 347.845 315 300 33.50 
CALHOUN 336.644 247,036 300 38.00 
CALLAHAN 547,840 640 180 25.00 
CAMERON 616.695 125 , 065 270 25.00 
CAMP 122,8BO 640 340 45.50 
CARSON 576.000 0 120 20.00 
CASS 602 , 240 15,360 340 46.00 
CASTRO 563,200 0 110 18.00 
CHAMBERS 394,240 165.760 430 52.00 
CHEROKEE 668.952 6,248 350 44.00 
CHILDRESS 441.145 13,895 160 22.00 
CLAY 691.400 13,B80 220 29.00 
COCHRAN 501.120 0 90 16.50 
COKE 567,600 18,000 140 20.00 
COLEMAN 817 .365 3.115 180 25.00 
COLLIN 544.787 22,253 300 39.00 
COLLINGSWORTH 572.160 7,040 150 22.50 
COLORADO 607.360 5,760 350 40.00 
COMAL 354,640 8,240 280 32.00 
COMANCHE 603.950 18.130 230 28.50 
CONCHO 642.560 0 160 22.00 



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

AVERAGE 
LAND WATER R ANNUAL 

COUNTY ACRES ACRES FACTOR RAINFALL 
COOKE 579,200 2,560 280 34.00 
CORYELL 667,520 0 280 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 9.50 
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 0 330 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 PASO 677,120 0 so 8.00 
ERATH 693,760 640 240 30.00 
FALLS 486,778 2,822 320 34.00 
FANNIN 576,612 3,228 320 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 6,400 400 45.00 
FRANKLIN 183,680 3,840 340 45.50 
FREESTONE 551,092 3,148 340 38.00 
FRIO 714,240 0 220 23.50 
GAINES 952,960 0 90 15.00 
GALVESTON 255,360 169,600 430 50.00 
GARZA 584,960 640 130 19.00 
GILLESPIE 675,200 0 230 27.00 
GLASSCOCK 552.960 0 120 15.00 
GOLIAD 557,440 0 280 32.00 
GONZALES 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 626,560 0 120 19.50 
HALL 566.124 16.916 140 21.30 



TABLE 2 
COUNTY ACREAGES,R FACTORS, AND AVERACE ANNUAL RAINFALL - - Continued 

AVERAGE 
LAND WATER R ANNUAL 

COUNTY ACRES ACRES FACTOR RAINFALL 
HAMILTON 539.984 176 250 29.00 
HANSFORD 580,480 0 120 20.50 
HARDEMAN 439,739 4,421 170 24. 00 
HARDIN 573,880 200 430 52.00 
HARRIS 1.102,200 27,400 400 47.00 
HARRISON 572,160 3,840 350 47.00 
HARTLEY 952,320 640 100 17.50 
HASKELL 561.024 7,936 170 24.50 
HAVS 428,642 158 280 33.00 
HEMPHILL 588.560 6,000 140 22.30 
HENDERSON 561,790 43,010 340 41. 00 
HIDALGO 987,520 7,680 260 22.00 
HILL 646,400 11,520 300 34.00 
HOCKLEY 581,120 640 110 17.50 
HOOD 262.352 10,288 260 31.00 
HOPKINS 506.061 2,099 330 44.80 
HOUSTON 790,659 1,661 350 41.00 
HOWARD 583,040 1,920 120 16.00 
HUDSPETH 2,914,220 340 50 8.50 
HUNT 556,096 26,944 320 44.00 
HUTCHINSON 568.000 15,040 120 20.00 
IRION 686.720 0 130 16.50 
JACK 604,BOO 640 220 29.50 
JACKSON 544,000 8,960 330 39.00 
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 484,469 651 280 29.50 
KAUFMAN 510,648 12.232 320 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 
KIMBLE 815,360 0 180 22.00 
KING 604,096 64 160 22.80 
KINNEY 888,520 3,000 170 20.00 
KLEBERG 544,640 103,040 270 25.50 
KNOX 544,512 5,528 170 24.00 
LAMAR 572.160 9,500 330 44 . 50 
LAMB 654,080 3,200 110 18.00 
LAMPASAS 464.640 0 250 29.00 
LA SALLE 960,000 540 220 22.00 
LAVACA 624.000 0 330 36.00 
LEE 411,823 977 330 36.00 



TABLE 2 
COUNTY ACREAGES,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 
LIMESTONE 594,905 1,575 320 36.50 
LIPSCOMB 597,760 0 140 22.00 
LIVE OAK 675,200 14.720 260 25.50 
LLANO 602,240 17,280 230 26.00 
LOVING 414,720 3,840 90 9.80 
LUBBDCK 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 
MADISON 307,085 115 350 39.00 
MARION 243,200 23.040 340 46,00 
MARTIN 583,040 0 110 14.50 
MASON 598,400 0 200 24.50 
MATAGORDA 740,480 167.040 350 42.00 
MAVERICK 821,130 3,B30 170 19,50 
MEDINA 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 469,410 350 220 21.00 
MITCHELL 588,660 1.420 140 19. 00 
MONTAGUE 596,409 3,271 260 32 . 00 
MONTGOMERY 679,126 18,474 400 45.00 
MOORE 581,760 3,200 110 18.50 
MORRIS 166,400 2,560 340 46,00 
MOTLEY 645,190 1,850 140 21.30 
NACOGDOCHES 601,784 15,816 400 46.00 
NAVARRO 684,800 11,520 320 37.50 
NEWTON 607,360 2 . SEO 430 55.00 
NOLAN 589,824 896 160 22.00 
NUECES 538,240 158. 080 270 27.50 
OCljIlLTREE 580,480 0 130 21.00 
OLDHAM 945,920 10 .211 0 100 18 .00 
ORANGE 229,760 10,880 450 56.00 
PALO PINTO 606,720 23.680 220 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 2,490,880 640 70 10.00 
RAINS 14 0,032 10,368 330 44.20 
RANDALL 584,960 3,840 110 20.00 
REAGAN 724,707 1,693 120 14 . 5 0 
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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 
REAL 398.080 1,920 180 23.00 
RED RIVER 661.120 1,280 340 45.50 
REEVES 1.669.120 7,680 80 10 .5 0 
REFUGIO 495,488 22.912 280 34.50 
ROBERTS 583.360 5,440 130 21.2 0 
R08ERTSON 560.920 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 
SA8INE 304,771 58.749 400 50.50 
SAN AUGUSTINE 348,608 43.072 400 49.00 
SAN JACINTO 363,531 35,829 400 46.00 
SAN PATRICIO 438,400 9,600 270 30.00 
SAN SABA 716,800 1,280 220 25.00 
SCHLEICHER 851,840 0 ISO 19.00 
SCURRY 578.560 3,200 140 19.50 
SHACKELFORD 567 .345 335 180 26. 00 
SHELBY 497,270 28.170 400 48.70 
SHERMAN 586.240 0 110 19.00 
SMITH 590.377 11.223 340 44.70 
SOMERVELL 123.968 2,112 260 32.00 
STARR 774.681 2,279 240 19.00 
STEPHENS 575.360 17,920 200 26.00 
STERLING 584.960 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 19,520 280 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 1,920 180 26.50 
TITUS 259.346 B , 174 340 46.00 
TOM GREEN 972.440 17,000 140 19.00 
TRAVIS 647,680 22.400 300 32.00 
TRINITY 439,105 14.015 400 43.00 
TYLER 588.160 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 3.400 400 42.00 
WARD 529.280 0 90 10.50 
WASHINGTON 385.988 6,972 350 39.00 
WEBB 2.114.256 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 42.00 
WHEELER 584,960 7,040 140 22.50 
WICHITA 389,090 3,870 200 26.50 
WILBARGER 608,840 6,840 180 25.00 
WILLACY 378,240 94,080 270 25.50 
WILLIAMSON 706,560 14,080 300 32.00 
WILSON 513,198 82 280 29.00 
WINHLER 567,680 0 90 11.00 
WISE 585,010 13,390 260 30.50 
WOOD 458,209 4.511 340 44.80 
YOAHUM 531,200 0 90 15.50 
YOUNG 568,320 7,680 200 27 .80 
ZAPATA 655,808 39.232 220 18.50 
ZAVALA 826,240 640 180 22.00 

167,799,530 3.297,430 
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Topographic (LS) Factor 

Both the length (L) and the steepness (5) of the land slope substantia lly affect the rate of soil 
erosion by water. The two effects have been evaluated separately in research and have been 
represented in the soi l loss equation by Land S, respectively. However, considering the two as a 
sing le topographic factor, LS. is more convenient. The LS factors used in this st udy ranged from 
0 .05 10 10.0 . 

The LS factor was computed using the formula developed by Wisch meier and Smith (1978) 

and is stated as 

LS ~( L 1m x (65.4 sin '(s) + 4.56 si n (51 + 0 .0651 
72.6 

where L = field slope length. in feet; S = angle of slope; and m = 0.5 if S = > 5 percent, 0.4 if S > 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 conducted in 1977 by the Soil Conservation 
Service. The weighted averages were rev iewed and adjusted w here necessary. Adjustments 
were made in cases w here the reso urce inventory data were not definitive enough for this study. 

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

The slope percent used in the LS factor computation was made dependent on the eros ion­
control practice. or p. fa ctor. 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 foll owing alternatives were used: if the average slope 
percent was between 2 and 7 percent, it was used; ifthe 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 soi l ser ies in each soi l association in each county was derived by 
averaging up to six primary sample units on that series with in the county. If a primary sample unit 
did not fall on that ser ies, 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 cou nty. 
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 eros ion­
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 follow ing formu la 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 fol lowing 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, then V = 3; if C > 0.15, and average annual rainfal l < 30, then V =4; if C < 0 .15, and 
average annual rainfa ll > 30, then V =4; and ifC > 0 .15. and average annual rainfa ll < 30, then V 
= 5. 

Cropping Management (C) Factor 

This factor measures the combined effect of all the interrelated cover and management 
variables. and adjusts the soi l loss estimate accordingly. The va lues used for C factors must be 
derived locally based on a knowledge of the agronomic practices in that area. C facto rs used in this 
study were selected from "Erosion Handbook Water and Wind", Soi l Conservation Service 
(1978). The values were developed for each land use on each soi l associat ion 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 genera l, whenever slopi ng soil is cu ltivated and exposed to erosive ra ins. 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 soi l it can carry. 

The erosion-control practice faclor. 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 yie ld due to their entrapment action, and the P factor must be 
adjusted to reflect th is when computi ng watershed erosion. Adj usted va lues for P factors are used 
for estimating watershed sediment yield and to al low for the entrapment efficiency of terracing 
(Wischmeier and Smith, 1978). 

Calcu lations were made for three field planning values for P factors on cropla nd forth is study 
as shown in the following table. 
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Field planning values 

p:: 1.0 up and downhill (all slopes) 

p :: .5 contour farming (2. 1 to 7.0 percent slopes) 

p:: .6 contour farming (1.1 to 2.0 percent slopes) 

Adjusted values 
used in the soil 
loss equation 

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

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 st reambank eros ion in tons per acre for 4,753 primary 
sample units, each 160 acres (65 hm2) in size. The data on all primary sample units above each 
yie ld point were expanded to the tota l drainage area to arrive at an estimate of the annual gross 
tons of erosion from thi s source. 

All Soil Conserva tion 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 ca lculating the forest land 
erosion rates. Over 200 observations were made to supplement those that had been made in 
previous surveys. The factors were the n 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 
su rvey data and fire occurrence records. Estimates were also used from the U.S. Forest Service, 
the State Forester and from a statewide soil and wa ter conserva tion inventory conducted in 1 967. 

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 OA09 ton per 
acre (0.007 to 0 .917 Mg/ hm 2) per year, a figure well with in described tolerances for on-site 
damage. However, exceptions do occur locally that are direct ly related to the amount and kind of 
timber harvested and the attendant road and sk id tra il construction activities. In these localized 
areas, the major sources of erosion usually are spur roads and skidding trails-construction 
practices that ca n readi ly be prevented or cor rected through simple planning, careful equipment 
operation, and remedial treatment. 
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Sediment Yield 

Noncontributing Area 

There are large areas in the western port ion of the State which are enclosed'drainage areas. 
Sediment movement within these areas is toward the topographic lows w hich are usually large, 
shallow, natural lakes, cal led playas. The sediment is trapped within these lows. never reachesa 
major drainageway, and therefore is not delivered to a yie ld 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 nec8sssary to determi ne the 
effect of trapping elements within the drainage area of that yield point. EstimatE:!s 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. Al most 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. A lmost all of the major 
reservoirs were considered to have a trap efficiency of 99.5 percent. 

The area behind f lood-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 sma ll dams above a yield point trap about 90 percent of the 
sediment del ivered 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 yie ld point . This is the delivery ratio, and it is a 
function of sediment grain size and drainage area. Two delivery ratio curves were used (U.S. Soil 
Conservation Service, 1979). G rain size was based on land-resource area. The acreage to which 
each curve was applied was proportioned accordi ngly with in each yield-point area. The following 
eq uations were used for the two curves. 

For fine-grained soils 0 = 51.2149 x A (O.10888). and for medium- and coarse -grained soils 0 = 
39.2089 x A(0.09249), where 0 = delivery ratio, and A = drainage area, in square miles. The 
following example shows the application of these equations. 
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Drainage area 

Gross sheet erosion (fine-grained soil) 

Gross sheet erosion (medium- and coarse ­
grained soil) 

Delivery ratio (f ine-grained soi l) 

Delivery ratio (medium- and coa rse-gra ined soil) 

Delivered sediment (fine-grained soil) 

Delivered sediment (medium- and coarse -grained soi l) 

6400 acres 

2000 tons 

500 tons 

42 percent 

31 percent 

840 tons 

155 tons 

The delivery ratio for gully and streambank erosion is higher than that for sheet and rHI 
erosion due to the fact that the sediment is 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 rat io for gully and streambank sediment and A = drainage area, in acres. 

Sediment Routing 

Sediment was routed in all the river basins that contain yie ld points in 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 amou nt 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 a reservoir, was encou ntered. 
It was esti mated that most large reservoirs trap 99 .5 percent of the sedi ment delivered to them. It 
was also estimated that a certain portion of the sediment that entered the drainage area of a yield 
point from the yield point immediately above it would be deposited as overbank deposition or 
channe l fill enroute through the yield point drainage area to the point under cons ideration. 
Estimates of this transport loss ranged from 20 to 70 percent. Sedi mentat io n survey data served 
to confirm these estimates. I n several river basins, an additiona l transport loss occurs due to the 
loss of streamflow to cavernous stream channels. This is especially true in the Nueces River 
basin. 

- 31 -



Other Data 

Acreage. Land Use, and Soils 

Acreages of each land use by soil associat ion 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 especia lly for th is 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 th is study are cropland, pasture la nd, rangeland, urban la nd. 
forest land, and miscellaneous land use. All acreage measurements were adjusted to correspond 
to the officia l land and water area for each county as listed in the Soil Conservat ion 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 Tfactor is the average so il loss to lerance in tons per acre per year . A weighted average T 
factor was developed for each soil association in each county based on the individual T factors 
ava ilable for each major S911 seri es. 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 soi l association in 
Anderson County. 

Soil 
series 

Trawick 

Elrose 

Bub 

T 
factor 

4 

5 

2 

Percent 
of association 

x 0.04 = 

x .25 = 

x .10 = 
0.75 

3.05/ 0 .75 = 4.06 weighted average T factor 

Weighted Average In-Place Dry Unit Weight 

1.60 

1.25 

.20 

3.05 

A weighted average in-place dry unit weight was determined for each soi l association in each 
county based on the texture of each soil series in the association. A table was prepared re lating 
soi l texture to the unified soi l classification system and in-place dry unit weight. The unit weight 
va lues 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 soi l 
association in Anderson County. 
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Unified 
soil Unit 

Soil c lassification weight Percent of 
series system (Ib/ft'l associa t ion 

Traw ick clayey sand (SC) 92 x 0.40 = 36.8 

Elrose silty sand (SM) 100 x .25 = 25 .0 

8ub clayey gravel (GC) 120 x .10 = 12.0 

0.75 73.8 

73 .8 /. 75 ::: 98.4 Ib / ft3 weighted average dry unit weight 

Submerged Dry Unit Weight 

A submerged dry unit weight for sediment was est i mated from the in-p lace dry unit weight by 
using the fo llowing formulas which describe th e relationship between in-place soil and 
submerged sediment as unit weight is increased. 

If U< 100 Ib/ft J , then U, = 18.8256 x [2 .7 128 t (.014199 x UIJ. 

and if U > 1 00 Ib/ft3, then U, = -81.85 + (1.63 x UI. 

where U ::: dry unit weight of so il in place, U, dry unit we ight of submerged sediment, and I ::: 
raised to power indicated. 

Th ese weig hts were used to convert the tons of delivered sedime nt to acre-feet per square mile by 
using the fo llowing equation. 

U, = (U / U,) x [(T I (A/640IJ/(U x 21 .781. 

where T ::: tons delivered to yield point, A ::: net acres dra inage above yie ld point, U ::: we ighted 
average in -place dry unit weight, U, ::: estimated submerged sediment dry unit we ight, and U2::: 
sedim ent yield, in acre-feet/square mile. 

Th is est imated submerged dry unit weight was used for all yie ld points for which there were no 
sedimentation survey data avai lable. Where a sedimentation su rvey was coi ncident with the yield 
point, the submerged dry unit weight determined by thi s survey was used in the convers ion 
formula in place of the est imated submerged dry unit weight (U,). 

Average Annual Rainfall 

Average annua l rainfall. by county, was der ived from a map depicting normal annua l 
precipitation. in inches, for the per iod 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 Administrat io n Environmenta l 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 a 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 tabu lated 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 com paring 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 yie ld 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 da ms and other trapping elements have been installed continuously since about 1954 
and have significantly reduced the amount of sediment above some of the yie ld points. 

Data Base 

An extensive amount of data was assembled for this study, most of which cannot be included 
in this report. The ava ilab le data and the various combinations by which it can be reca lled 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, usua l ly 
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TABLE 3 

SEDIMENTATION SURVEY COMPARISONS 

1979 
Previous Accumulative 

Yield Previous survey rate study rate 
point N ame survey (ac -ft/ mi2) (ee· ft/mi 2) 

30 Farmer's Creek Reservoi r 1972 1.46 1.24 

34 lake Kemp 1958 1.32 .B3 

38 Santa Rosa lake 1976 .37 .40 

44 Lake Crook 1947 .94 .77 

B9 l ake Cherokee 1960 1.37 .25 

80 B. A. Steinhagen Lake 1960 .02 .04 

89 Bridgeport Reservoir 1943 .78 .34 

90 Eagle Mountain Reservoir 1952 2.01 .85 

92 Weatherford Lake 1973 1.35 1 .03 

9B Mountain Creek Lake 1946 3.91 .49 

103 lewisville lake 1965 .99 .31 

11 0 l avon lake 1966 2.14 .31 

144 Fort Phantom Hilt Reservoir 1955 .54 .4B 

146 Lake Stamford 1966 .82 .3B 

152 Possum Kingdom lake 1949 .57 .11 

154 Lake Mineral Wells 1941 1 .19 .32 

158 Wh itney lake 1959 .55 .34 

168 leon Rese rvoir 1941 .08 .05 

170 Belton Lake (leon River) 1966 .39 .42 

200 Lake Brownwood 1959 .32 .24 

202 Hords O'eek Lake 1968 .48 .3B 

207 lake Buchanan 1941 .21 .10 

228 Medina Lake 1948 .39 .35 

254 l ake Corpus Christ i 1948 .OB .07 
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TABLE 4 

POSSIBLE DATA SELECTIONS 

Print out t hese By these 

A specific item or range fo r an ite m A specific item only 

Ao~. 

Gross sheet tons 

Allowable sheet tons R unit K average average average T C ton6/ ac. land- riV('I Boil county yield exceed8 
factor weight factor slope slope annual factor factor gross reSource basin 8.ssoc. point allowable 

Excess sheet tons length percent rainfall sheet area by 
erosion percen t 

Land use 

Minimum and maximum 
gross sh....t .-----

Gully a nd streamhank 

\ / tons/ acre 

Controlled drainage 
available 
but not 

Noncontri buting ar(>a 

f\ 
on disk 

Sedimen t yields X tons/ acre 

Note: A printout selection can . pecify only one item, Or may be II combination ofiterns. For example:acres by river basin iSI! single item. Acrett bytfactor, land­
resource area , and river basin is II. combination of items. These printoutil may be obtained by IIddreuing a request to the State Conservationist. U.S . 
Department of Agricu lture, Soil Cona~lItion Service, P. O. Box 648, Temple, Texas 7650l. 
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several thousands of acres, but may occur in segments. Texas has a w ide 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 EI 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 eac h 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 2,500to 
5,000 feet (760 to 1,500 m) above mean sea level i.n basins and valleys and more than 8,500 feet 
(2,590 m) in the mountains. Average annual precipitation varies f rom 8 to 13 inches (20to 33 cm) 
with the highest rainfall occurring from mid-spring to mid-au tumn. 

Broad desert basins and va lleys are bordered by gently to strongly slop ing fans and terraces. 
There are steep north-south trending mountain ranges and many small mesas in the western 
part. About 90 percent of the tota l area is in ra ngeland. Short grasses and desert shrubs cover 
much of the area. The rangela nd has a low carrying capacity for livestock. Less than 1 percent, 
cons isting mainly of narrow discontinuous str ips along the Rio Grande and the Pecos River, is 
irrigated. Cotton, canta lopes, and vegetables are the principal crops. 

Southern High Plains 

The Southern High Plains land-resource area occupies a vast area of approxi mately 18.8 
million acres (7.62 mill ion hm2) 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 
fr om 2,500 to 4 ,500 feet (762 to 1,370 m) above mean sea level, increasing gradua lly from 
southeast to northwest. The nearl y level landscape is punctuated by numerous depressions 
known as playa lakes. These depressions catch the majority of the runoff from the area. Th e 
average rainfall varies from 15 inches (38 cm) in thewest to 22 inches (56 em) in the east. Rainfall 
fluctuates w idely from year to year. The highest runoff-producing rains occur during late spring 
through autumn. 

About one-th ird of the area, the smooth uplands, is dry farmed to w inter whea t, 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 hm2). It is bounded on the west by the High Plains, on the south by the Edwards Platea u, 
and on the east by the Central Roll ing Red Prairies and the Texas North Centra l Prairies. 
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TABLE 6 
CROSS ANNUAL SHEET liND RILL EROSION BY LAND -RESOURCE AREA 

ITen. ) 

NUMBER 
ON 

FIGURE 3 NAME CROPLAND PASTURE RANCE URBAN FOREST MISC. TOTAL PERCENT 

" South. rn D .... rtic Ba~ in~ , Plain!l, . ,ne Meuntains 36.2.657 1,752 20,485,684 28,010 • 2,414,372 23,292,475 10.19 
n Southern High Plains 1(;,022,863 2,557 2,422,068 93,610 • 40.074 18,581, 172 8.13 

" Centr~l ReIling Red Pl. ins 11,636,811 26,077 27,336,553 243,463 • 16.2 .833 39,405,737 17 .25 

'M Central ReIling Red Prairi es 192, 953 12,966 697,043 25,819 • 2,573 931.354 0 . 41 

'" Ttxas North Central Pr.lri '5 1,069,116 B1,735 1,369,541 82,2B5 • 16,393 8,625 ,010 3.77 

" Edward& Pl . tuu 607,B14 7,941 33,201,905 530,585 • 348,832 34,703.083 15.18 

" T.xas C. ntral B."in 532,775 6,119 2 . 023,681 25,088 • 1.599 2,589,268 1.13 

'" Nerthern Rio Gr.nd . Plain 3,725,697 396,B24 3,224,043 34,386 • 1,177 7,382,127 3.23 

'" West,rn Rio Crande Plain 121,025 8,739 3,815,923 21,278 • 1,223 3,968,188 1. 74 

'" C. ntral Rio Grande Pl . in 555,780 11,905 2,649,682 '" • 34,443 3.252,531 1.42 

'" Lower Rie Grand. V a l1.~ 2,425,255 3,461 253,246 23,505 • 16 .432 2,721,899 1.19 eo, Oint Cross Tisb.rs 2,543,013 672,111 3,374,228 279,432 • 21,851 6.890,635 3 . 01 

'" E;ost Cre .. " T isbers 32,649 962,380 213,728 72,236 • 8 , SS6 1,289,579 0.56 

" Crand Priiri. 2,779,169 407,140 8,618,455 339,726 • 270,932 12.415.422 5.43 

" Texas 81lckland Prairie 15,413,048 5,657,769 3 ,341,842 1,477.029 133,649 111,798 26,135.135 11.43 

" Trxas Cllypan Ar.a 2,186,328 5,266,243 3,54'LBI0 114,.916 293,416 303,696 11,714.409 .." 
133B W, stern Ce." t~l Pla in 1,832,176 7,770,208 1 , 408, 420 714,502 3,990,418 191,859 15,907,583 6 . 96 
150A Gult Coast Pra iri,. 5,724,032 127,B2l 463,528 1,277, 4 13 31, 052 5,411 7,629.317 3.34 
1508 Gult Coast Sa lin, Prairies 129,356 '" 132.789 91.466 m 39.869 394,218 0,17 

"" We!lt,rn Cult Coas t Flatwccd!l 8,780 32,926 1,33 1 111,436 '17,960 1,622 774,055 0 . 34 
TOTALS 67,901,297 21,463,E~5 124,589,506 5,586,906 5 , 066,668 3,995.635 228,603,251 100.00 ,. 
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Elevations vary from 1,500 to 3,000 feet (460 to 910 m) above mean sea level, increasi ng 
gradua lly from east to west. Average annual rainfall ranges from 20 inches (51 cm) in the westto 
30 inches (76 cm) in the east. Rainfall is heaviest in the spring and l ightest in w inter. 

The land area is about 72 percent rangeland and 26 percent cropland. Winter w heat and 
grain sorghum are th e major cash crops w ith cotton also important. Rangeland and pasture land 
are grazed mainly by beef cattle. 

Areas of rough broken land occur in many sections especial ly near some of the large streams. 
Soils are mainly deep and loamy with loamy or clayey subsoi ls. 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 mI. In this area erosion rates are high. Wind eros ion is quite active on the 
sa ndy, cu lti va ted fields. 

Central Rolling Red Prairies 

The Central Rolling Red Prairies is an area of about 796,000 acres (322,000 hm2) of smooth 
rolling land named for the dominantly red sedimentary rocks. It covers an area of about 796,200 
acres (322,200 hm 2). Elevations vary from 1,000 to 1,500 feet (300 to 460 m) above mean sea 
level , increasing gradually from east to west. On this dissected plain, the divides are undulating to 
gently rolling , and the valley sides are hi ll y and steep. Floodplains of large streams are wide and 
level and are not dissected by stream channels as are those i n areas to the west. The mean annual 
precipitation ranges from 26 to 35 inches (66 to 89 cm). Rainfall is highest in spring and lowest in 
w inter. 

The Central Roll ing 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 sorghu m, and 
peanuts are also important. 

Texas North Centra l Prairies 

The Texas North Ce ntral Prairies occupies about 6.3 million acres (2.55 million hm2) 
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-s ided valleys. Only a few 
large streams flowing through the area have any significant floodplain s. 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 li vestock 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 

. 44 -



sheep and goats. Valleys, bottom lands, and outwash areas of deep soils are farmed to wheat, 
oats, cotton, and grain sorghum. 

Edwards Plateau 

The Edwards Platea u is a high limestone plain in southwest Texas covering an area of about 
23. 1 mi ll ion acres (9.36 million hm 2). It merges w ith the Hig h Plains on the northwest and the 
Central Rolling Red Plains on the north. Va lley floors are ranged from 800 to 1,500 feet (240 to 
460 m) lower than surrounding ridges. Hil ls 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 undulati ng floors. The hills are 
sloping to very steep. The plateaus are broad and near ly level to undulating. 

The average annual precipitation varies from 15 to 30 inches (38 to 76 cm) and is most ly 
rai nfal l. About three-fou rths of the rainfall comes during the growi ng season and is adequate fo r 
range grasses. Rainfal l for cultivated crops is low in the western portion and margina l in the 
centra l and eastern portions. Only a few rivers and streams f low throughout the year. Deep wells 
provide some water for irr igation and for livestock and domestic needs. 

Most of the Edwards Plateau is in rangeland. Some local areas are cu ltivated, w ith a few 
being irri gated from wells or streams. The rangeland is grazed by beef cattle , sheep, goats, and 
wild life. 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 is bordered by 
the Edwards Plateau and the Grand Prairie. It occupies about 1.73 million acres (702,000 hm 2). 

Valley floors are 700 to 900 feet (21 0 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 undu lating. 

Rainfall, which is received mostly during the growing season, varies from 25 to 30 inches (64 
to 76 cm) per year. The rainfa ll 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 a nd large streams flow throughout the year. Irrigation water from these sources 
is limited . Deep wells provide some water for irrigat ion. Sha llow and deep wells and earthen 
ponds provide water for livestock and domestic needs. 

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

Northern Rio Grande Plain 

The Northern Rio Grande Plain is bordered by the Gu lf Coast Prairies on the east and the 
Western Rio Grande Plain on thewest.lt occupies about 7.44 million acres (3.01 million hm 2) . 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 near ly level to gently rolling on smooth hil ls 
and valleys. The valleys are narrow to broad. The hills are mostly in the eastern portion of the area. 

The average annual precipitation is 25to 30 inches{64 to 76 em), w ith most of it falling during 
th e 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 catt le and wi ldlife . Grain sorghum, cotton, corn, fla x, and small grain for 
graz ing 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 n or th. It contains approximately 4 .53 million acres (1 .83 mil lion hm 2). Elevations 
range from 200 feet (60 m) in the southeastern porti on 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 f or the growth of range grasses but is not 
adequate in most years for crop land, due to salin ity, high temperatures, and high evaporat ion and 
transpira tion rates. The Rio Gra nde is the major peren nial stream. Other rivers f low 
intermittently. Deep welfs and earthen ponds provide water for livestock, domestic use, and 
irrigation in loca l areas. 

M ost of the area is rangeland, but local areas are cultivated. The rangeland is used mainly for 
producing beef ca ttle and wildlife . Grain sorghum , sma ll grain, cotton, and improved pasture are 
the principa l 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 mi llion acres (2.07 million hm2). Elevations 
range from 50 feet (15 m) in the eastern port ion to 800 feet (240 m) above mean sea Jevel in the 
northwestern portion. This plain is nearly level to gently undulating, and is weakly dissected by 
intermittent drainageways. 

The average annua l precipi tation 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 welfs and earthern ponds provide water for irrigation, 
l ivestock, and domestic use. 

• 46 . 



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 grai n for grazing are the main 
crops. Local areas are irrigated. 

Lower Rio Grande Valley 

The Lower Rio Grande Va lley occupies about 2.04 milli on acres (826,000 hm2) 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 
cen tral portions a nd margina l in the eastern portion. High temperatures and high evaporation and 
transpiration rates limit crop production. The Rio Grande is the on ly perennial stream, and it 
provides water for irrigat ion. 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 range land is used mainly for producing beef catt le and wildlife. 

West Cross Timbers 

The West Cross Timbers land-resource area occupies about 2.49 million acres (1.01 million 
hm2). 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 Centra l Rolling Red Prairies and the Texas North Central Prairies. 
Elevations range from 1 ,000 to 1 ADO feet (300 to 430 m) above mea n sea level mostly, but is only 
600 feet (180 m) above mean sea level along the Red River. The area is nearly level to rolling, 
moderately di ssected uplands. The northern half of the area has a higher average slope gradient 
and is gullied in much of the area. The southern part ofthe area is near ly 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 25 inches (64 cm) in the west to 34 inches 
(86 cm) in the east and is highest in the spring and faJi 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 da iries in the area . About 17 percent of 
the area is fa rm ed 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 hm2) and 

- 47 -



ranges in elevation from 500 to 700 feet (150 to 210 m) above mean sea level. The area is gently 
s topi ng to ro lling, moderately dissected upl ands. The sloping to rolling sandstone·capped hills and 
ridges rise prom inently 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 c ities and tow ns 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 centra l section of 
the area is rapidly changing to urban uses. A bout 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 Pra irie contains 6.51 million acres (2.63 million hm2) 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 (1 50 10400 m) above mean sea level, but 
ranges from 1,300 to 1 ,500 feet (40010460 m)above mean sea level on someofthe 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 princi pall ivestock, 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 Black land Prairie extends in a southwesterly direction from the Red River in 
northeast Texas to the vic inity of San Antonio. It is over 300 miles (480km) long and narrows from 
a width of 75 miles (120 km) in the n orthern part to about 15 miles (24 km) in the southwestern 
extension. Smaller pra iri es lie separa ted from , but parallel to, the mai n body in sou theastern 
Texas. The Texas Blackland Prairie contains 12.7 million acres (5.14 million hm2) of land and is 
undulating t o gently rolling and in some places nearly leve l. Elevations range from 250to 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 hi lly land are along the Austin Chalk escarpment near the western side of the area. 
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The average an nual precipitation varies from 30to 45 inches (76to 114 cm) w ith the heaviest 
rainfall amounts received in spring and fall months. The moderate ra infall is adequate for crops 
and pastures in most years, but summer droughts that reduce crop yields are common. The large 
rivers flow perenni ally. Numerous large lakes and small er flood-detent ion reservoirs have been 
built in the area . Ground w ater is scarce throughout the area. 

Nearly all of the area is in farms. About 32 percent ofthearea is cropland, about 54 percent is 
in improved pastureland or range land. and the remainder is in urban areas or wood land. Cotton 
and grain sorghum are the major cash crops. Beef catt le are the pr incipa l li vestock. 

Texas Claypan Area 

The Texas Claypan Area is a nearly level to sloping plain containing about 6.24 million acres 
(2.53 mi llion hm2). It is bordered on the east by the Western Coastal Plain and on the west by the 
Texas Blackland Prairie. Elevations range from 2oo to 500feet(60 to 150 m) above sea leve l. River 
and creek valleys are entrenched, and steeper dissected areas occur loca lly. Va ll eys of large 
streams are shallow, and the w ide fl oodplains are bordered by nearly level terraces. 

The average annual precipitation is 30 to 42 inches (76 to 107 cm). Precipitation is generally 
highest in winter and spri ng and lowest in sum mer and autumn. Crops and pasture depend on the 
moderate rainfall. Summer rainfall is errat ic, and crop yields are reduced by lack of moisture in 
most years. A few large reservoi rs on major streams provide municipa l 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 crop land at one time. but only one-sixth of 
the land is presentl y in cultivation. Grain sorgh urn is the principal crop with cotton, corn, pean uts, 
hay, and truck crops important in loca l areas. Raising beef catt le is the principal livestock 
enterprise. 

Western Coastal Plain 

The Western Coastal Plain is a gently to strongly slop ing dissected coasta l plain. It occupies 
about 15.2 mil l ion acres (6. 17 million hm 2) in theeastern part of Texas. Elevationranges from 100 
to 500 feet (30 to 150 m) above mean sea level. increasing from south to north. 

The average annua l precipitation ranges from 40 to 53 inches (1 02 to 135 cm), increasing 
from northwest to southeast. Precipitation is highest in spring and ear ly summer and lowest in 
late summer and autumn. Rainfall . perennial streams and ground wa ter 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 suppl ies 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 wood land. 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, 
pri vate holdings. Lumber and pulp wood production are vita l tothe area's economy. Land that has 
been cleared is used mostly for pasture and hay crops. About one-sixth is used for crop land. 
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 [oca l relief. It occupies 
9.27 million acres (3.75 mill ion hm 2). Elevation ranges from sea leve[ 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 in the 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 area is in farms, and about 46 percent is used for crops or hay. Rice is 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 percent is in rangeland or pasture land 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) . 

E[evation is ma inly from sea level to 10 feet (3 m) above mean sea level. but ranges up to 
about 25 feet (8 m) above mean sea [evel along some of the windblown dunes. The area is nearly 
leve[ to gently sloping coastallow[ands and island flats along the Gu lf 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 flowi ng into the bays have broad 
shallow floodplains. 

The average annual precipitation, 30 to 55 inches (76 to 140 em), is most abundant during the 
spring and fall months in the southwestern half of the area and becomes more evenly distributed, 
throughout the year in the northeastern hatf. The lower parts of the area are covered by high tides, 
and the remainder is periodica lly 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 w ater in the area. Livestock water comes mainly from dug ponds or 
sha llow 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 catt le is the principa l 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 Ri ver on the east and the Western Coasta l 
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 slight ly 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 genera l 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 sma ll 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 
wel l. 

The following information is provided for each basin: land use (Table 8); gross annual sheet 
and rill erosion, in tons (Table 9); gross annual sheet and rill erosion rates, in tons 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 indiv idual basin 
(Tables 12-126). 

The fifth table for each basin is divided into two sections: incremental data and accumulative 
data . Incrementa l data apply only to the specific yie ld-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 applytothe 
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 Il¥ liAS IN 

(A~r") 

... ". CRDPL..AND PASTURE ''''''' URBAN FOREST- )'use. """- PERCENT 
C.n.dian Rh.r 2 ,828,761 13,8SC 5 ,229 , 522 Be ,S69 • 14,184 8 , 168 , 988 4.S7 
R~d Ri".r 5,573,994 1,059,783 8,137,621 217,186 275, n5 42,602 15,306,381 9.12 
Arnol Rlv.r 9,488,683 3, 478, 655 12,813,778 681,245 674 ,928 218,396 27 ,355,685 16.30 
Color .dO Riv.r S,~ 9 1 ,608 897,031 18,094 ,391 539,988 218,004 69, 809 25,310,831 15.08 
Rio Cr.nd. 773,332 50,530 29,2~9 , 17 3 210,350 • 1.428 .1~1 31,711. 526 18 . 90 
Sulphur Rl~.r 391.002 I.H6,79" 51.605 72.598 5~:U .188 20,827 e.2<!O,01" ,." 
Cypre .. Cr .. ~ 4.875 776,640 54 ,688 49,821 946.748 11.451 1,844,223 1 .10 
Trinity Riv,r 1 ,951 ,0" 3,S70,2~ 2,596,476 895,ses 1,958.932 55.~2 11 ,327 ,321 6 .75 
S.bin. IHv.r 205,281 1,711,066 l:':34 ,989 180.460 2,308 ,401 10.690 4.650.887 ,. IT 
Neches Riv.r 65,106 1,280,409 275 ,377 ee6.'t67 4,343.e08 9,058 6,200,125 3.69 
S.n J.cinto Fliv.r 183.02S 393 .855 117,619 515.723 1.243 .984 3.40B 2.457,615 1.46 
Lavac . Ri~,r 553,31B 329,503 580 ,215 14 .076 • • 1, 477,112 0 .88 
Cu. d"lup. Rtv.r 426,090 595,913 2,549,647 135.491 79.283 19.500 3.805,924 2.27 
S.n Antonio Aiv.r 456,999 573,176 1.383,479 220.122 H,981 16.542 2,665 ,299 1.59 
Nue~ ... Rh,r 1 ,10't,73S 315.08;;' 't,117.715 65.663 • 30,'t90 1O.63't,18S .. " 
Hu,~ .. -Aio Cr.nde CO'lt.1 1 ,791 , 185 197 ,334 4,342,909 18S .397 • 101.488 6 . 621.313 3 . 95 
S.n Antonio'Hu.e .. Coalt.l 391.185 133,598 1,042.005 §.It .543 • • 1,621.331 0.97 
Lav"c. -Cu.d,lup. Co",t.l 318,407 • 32S .200 eO.512 • • "7,119 0.40 
Color.do'L,v.~a Coas t "l H4,975 2,455 13a .2BB 13.474 • • 594,19;;' 0 .35 
BrazOI -Color,do Coast , l 476 ,222 224,750 349,925 2 1.4 64 94.789 '" 1 , 166 ,467 0.70 
San J . clnto-9r ' Zol Co •• t.l 301,742 179 , 232 251,339 179,689 ;;'6.024 11,106 949.132 0.57 
Ttinit~-San J.ei nto CO.lt.1 101,206 15.791 11 ,2S2 19,01r. i!3.838 ". 171,437 0. 1 0 
N.~h'I'Trinity Coastal 412,4U 80,103 246,368 94.385 3S,.81 4,674 867,422 0.52 

TOTAlS 33,740,;;'.3 17.325,816 97.1'tO,581 ",S99,367 12,77 •• 98. 2.068.539 167.799 . 530 100.00 

• A.ountl for fot. l t l,nd '1" bas . d on d.ta furnilh.d by the U. S, Forest Servie.. Oth.t land ' ul ••• ount •• t. b'ltd on d.t. obt, lntd in a 19S7 . t .t.wid • 
• 0Jl .nd wat.r eOnlerv.tion ne.ds inv.ntory . 
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Canadian River Basin 

In Texas, the Ca nadian River basin has a drainage area of 12,764 square miles (33,059 km2), 
of which 2,520 square miles (6,530 km2) 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 sed imentation data derived for the basin for this 
study are summarized in Tables 12 through 16. 

Sheet and rill eros ion accounts for 68 perce nt, and gully and stream bank 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 mJ / km2) annually. 

Red River Basin 

The Red River basin in Texas occupies 23,916 square mites (61,942 km2) of land area, of 
which 1,842 square m iles (4,77 1 km2) 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 sha llow swa les and flow eastward in broad shallow va lleys, 
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 h'as resulted in 
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 w ith 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 formati on of large sand dunes on 
the south side of the streambeds. Dune formation is greatest onthe Prairie Dog Tow n 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 relativel y shallow, swift flows, and great 
quantities of sandy sediment movedownstream, both as bedload and as suspended sediment. Dry 
periods often ca use 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 and rill erosion accounts for 62 percent. and gully and streamba nk erosion accounts for 
38 percent. of the gross annual erosion occurri ng within the basin. Accumulative sediment yields 
range from 0.01 to 1.63 acre-feet per square mile (4.76 to 776 m 3/ km 2 ) annually. 

Sulphur River Basin 

The Sulphur River basin in Texas has a land area of about 3,469 square mi les (8.985 km2). 
The floodp lains of most tributaries of the Sulphur River basin are cleared and are being used for 
crop and livestock production. As a result of frequent f looding of the tributaries. over half of the 
floodp lains 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 
agricultura ll y. 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 streamba nk 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 
m 3/ km 2) annually. 

Cypress Creek Basin 

The Cypress Creek basin has a land area of about 2,882 square miles (7,464 km2) within 
Texas. Cultivation of the floodplains in the Cypress Creek watershed is confined almost entirely to 
the tributaries. Nearly all of the large floodp lain of Cypress Creek is still in timber. Frequent and 
prolonged flooding, together with poorly drained infertile soils, has prevented agricultural 
development in this va lley. 

There is a total of 284,290 acres (115,050 hm2) of main stem and tributary floodplain land, 
47,900 acres (19,390 hm2) 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 Soi l Conservation 
Service in 1950 revealed sediment damage in the form of overbank deposition on 150 acres (61 
hm2) in the Cypress Creek main stem, and on 502 acres (203 hm2) of tributary floodplains. 

Summaries of land use, erosion, and sedimentation data derived for the basin for this study 
are shown in Tables 2i through 3 1. Sheet and rill erosion accounts for 68 percent, and gully and 
streambank erosion accounts for 32 percent, of the gross annual erosion occurring wi thin the 
basin. Accu mulative sediment yie lds range from 0.08 to 0.36 acre-foot per square mile(38 to 171 
m3/ km2) annually. 

Sabine River Basin 

The Sabine Ri ver basin has a land area of about 7.267 square miles (18,822 km2) in Texas. 
There are over 600,000 acres (242,800 hm2) 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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'" FIGURE 3 

" 1331l 

NltIIlER 

'" 

~"' 
T.~a, 1l1.c~ 1 Ind Ptalr i r 
Wrs t r rn Co •• t.1 Plain 

TOTALS 

F ICURE 3 NAI1E 
1331l W •• trrn COI!t.1 PI. i n 

TOTALS 

NUMBER 
ON 

FICURE 3 NAI1E 
86 Tf~a~ IIlackland Pra~ri~ 
13311 W.strrn Co.st.l PI.in 

WEICHTEO AVERAGE 

TABLE 27 
LAHD USE BV LAND·RESOURCE AREA 

t~pr.ss Creek 8.&in 
tAcrn) 

CI!'JPLn'.O PASTURE .,,"" UR8At'I FOREST 

• , • • " ~ ,815 71E.64 0 54,68B 49.Bel 946,1J3 
4,375 176,640 S4,('SB 49,Be l " 46.748 

TABLE 28 
~p.O!O!: .~!'M!i\!..- SHEET AND RILL EI!OSIDN IIY LAtro'RESOURCE AREA 

C~prr~~ Cr •• k lIasin 
(Ton. ) 

-:::~OPLANO PI\STUR !:: RANCE URBAN FOREST 
e ,'ll3 861,8l! ~39, 123 10$,548 351,4$0 
3,9!3 S6l,Sll 139,123 lOS ,SIS 351,450 

TABLE 29 
Gl'!'JSS I\:r.i'J/Il s.'-!EE"l AND RILL EROSION RATES BY LAND-RESOURCE AREA 

C~O?'_ANO 

~ . ~~ 

L~? 

!.£? 

C~pr~~~ Cr •• k Bas.n 
(lon:./"'cr.l 

PIISTURE RANCE 
0 . 00 ~.OO 

LI0 e.54 
! .I ~ 2 . 54 

UR8...,. fOREST 
0 .00 0 .00 
e.11 0 .31 
2.J1 0.31 

r'llsc , TOTAL PERCENT 

" 0.00 
11 ,45J 1.844,188 100,00 
11.451 1 . 844 ,223 100.00 

J'HSe. 10TAL PERCEt'lT 
79.635 I,SS2.4BO 100.00 
19.635 1,5SZ.4S0 100,00 

",EICHTED 
IUSC. AVEAACE 
0 . 00 0 .00 
6.95 0.B4 
6.95 0.84 
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VIELD 
"H~ -, 
~6 Bbck Ba\lOu 
57 p..., P ... BallOu 
58 Law. Bob Sand li n 
5' Lak. O·th. Pines 
60 BlaCk CIIpr ••• R . ... rvoir IPropo .. . dl 
61 Ca ndo L~kt 

6.2 J.... Ba\lOu 
63 Littl. C\lpr~ .. Creek 

TOTo\l.S 

u.m 
AP.E~ 

(lIc;re,;.) 
~~,HS 

56,381 
SOI,~23 

33S,773 
2 ~ ~,7'.1'O 

eH,3E'S 
2!e,lU 
151,59l 

! ,!!~ ~ ,223 

TABLE 31 
EROSION AND SED IMENTATION D~T~ B¥ VI ELD-POINT ~RE~ 

Cllpru", Cr~ek B_sin 

C~OSS SHEET CROSS ClLL¥ "-
SHEET " lULL ClLLV "- STREAI19~NK CONTROLLED 
!: RILL EROSION STREAMBANK EROSION DRAJN~CE 

EP.OS!ON '''' EROSION R~TE ~RE~ 

!Tons) fTon .. /~c:. ) !Tons ) ITo ... /Ac. 1 IAcres ) 

es,'" C.27 16,266 G.17 1,360 
57,B06 1 .02 12,967 0.23 , .. 

3~B ,297 1. 72 163,233 o . Bl SS.BB2 
375,373 1.11 181,B57 0.54 203,0 1' 
112,701 0.4£ ~6 ,70 1 0.19 5 .704 
IB7,2H 0 . 77 'B,H7 0.39 7.'97 
6S,nS C.21 89,101 0.~2 19,5~2 

378,285 0.!!3 127,285 0.28 28.130 
1,S52,~SO 0,24 731,530 0.39 322,042 

NON- SEDIMENT I SEDIMENT 
CONTRIB . SED IMENT YIELD SEDl~T VIELD 

AREII VIELD lAc. Futl naD lAc. Fntt 
' Acres I (Tons/~c.) Sq. IHIe ) (To"",/Ac.) Sq. llihl 

• 0.18 0.07 0.70 o.er 
• 0.42 0.16 0 . 55 0 . <.><.> 

• 0 . 94 0 . 36 0 .' .. 0 . 36 

• 0.2B 0.10 0 .28 0 . 11 

• 0.22 O.OB 0 .22 O. OB 

• G.42 0 .1' 0.29 0.11 

• .. '" 0.12 .. '" 0 . 1' 

• 0.3~ 0.13 0.3a 0.13 

• 



Creek, Lake Creek, South Fork, and Big Sandy Creek. Cult ivation 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 Coasta l 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 th is study. Sheet and rill erosion accounts for 64 percent, and gully and 
streambank eros ion accounts for 36 percent, of the gross annual erosion occurring within the 
basin. Accu mulative sediment yields range from 0.04 to 0.49 acre-foot per square mile (19 to 233 
mJ/ km2) annuall y. 

Neches River Basin 

The Neches River basin, including its principal tributary the Angelina River, has a land area of 
9,688 square miles j25,092 km 2). There are about 430,000 acres j 174,020 hm2) of floodplain in 
the main stems of the Angelina and Neches Rivers and about 570.000 acres (230.679 hm 2) 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 der ived for the basin for this study are 
summarized in Tables 37 throug h 41 . Sheet and rill erosion accounts for 75 percent, a nd gully and 
streambank erosion accounts for 25 percent, of the gross annual erosion occurring within the 
basin. Accumulative sediment yields range from 0 .04 toO.44 acre-foot per square mile(19 to 209 
m 3/ km 2 ) annually. 

Trinity River Basin 

The Trinity River basin has a land area of about 17,699 square miles(45.840km2). 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 sa ndy sediment in the West Cross Timbers. The streambeds 
in the upper reaches of these tributaries have been raised several feet by the sandy deposits, 
caus ing swamping and reduced channel capacit ies, which result in more frequent flooding . The 
sandy sediment moves slowly downstream, ch iefly as bedload . However, some of it is deposited 
on the more fertile floodplains of the Grand Pra irie, causing further damage. 

A somewhat simi lar situation occurs as tributary streams traversing the East Cross Timbers 
pick up a load of sa ndy inferti Ie 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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VlaD 
rolNT NAM( 

64 l4~' T4~4koni 
65 C.rl E .. t.s IIn.rvoir IProPO •• d) 
1> 6 Upper S.bin. River 
~7 8'9 S.n~ ~ R.s . ryoir (Proposed) 
68 L, k. Cl.d.~~tfr 
69 Llk, Ch , rok" 
70 " .. r" ... 1 l .. ~. 
1 1 ~ I ~dl. Sabin~ R\v,r 
72 Upp.r Lak. For~ Cr,.k 
13 L.k! Fork Ru.rYOir 
14 Low! r La k ~ Fork C~'~k 
"IS TohdO !! .nd RutrYOir 
7Ei LON,r S.bine R!v.r 

TOTALS 

LI\.':n 
,·.RE.~ 

!t.tr,:;: 
11: ,S27 
::!S1.1~! 

23,6S5 
1!!,T!! 
!!9,51S 
!C~ .~!T 

S! ,5~S 
: .4!::!,!!7 

:3!,6~!! 

33~ .3~1 

2!, 1 ~ 3 

!=,~~7 

~!,"9 

~. St'.!ST 

TABLE 36 
H!OS!!!': 111':1) SEDIMENTATION DATA 9'1' 'fiELD-POINT AREA 

Sabin . R,v . r 6~~in 

INCREMENTAL OATA I ACCUMULATIVE DATA 
,"0$5 CROSS 

CReSS SHEET CROSS CULL V , 
SHHT ~ RJ~l Ct!~L V , STRSoIIMljANK CONTRO~lED NON- SEDIMENT I SEDI MENT 
!.- RILL ~R!l5!ON STREMIBANK EROSION DRAINACE CONTII19. SEDIME NT VIELD SEDIMENT VIELD 

S~OS ION RATE EROSION RATE AREA AR EA VIELD lAc. Fe. t l YIELD (A~ . F •• tl 
(1:on5) !Tor.~/"'c. J (Ton:;) n"n~/Ac.) IA cTu) IA ~~~.;J .!Tons/Ac.) Sq. "il.) ITon./Ac.) ScI. "il.) 
1I51.3~S LeO 442.245 0.95 9.891 • .... 0.49 .. .. 0.49 
H.7.EH .. " 1~O,721> 0.35 25.211 • 0.51> 0.22 0.57 0.22 
135, H!1 1.65 • 0.00 19.558 • • . n 0.13 o •• ;e 0 , 17 
S!,!3:' o .4~ 125.703 LOS 38 . :88 • 0 . 59 0.23 0 . 59 0 .23 
lS,!18 ~ .11 • O,~O 2 .902 • 0.10 0 . 04 0,10 0. 04 

!1T.7!S L!l n . 737 0.68 1.851 • 0.73 0.25 0.73 0 . 25 
55 , 73~ ?6S 3$.326 0.47 • • 0.49 0 .20 0.49 0.20 

!.411,E7E t' .!" !~0. 07. 0 .63 126.201 • 0.50 0.20 0.46 0 . 19 
111 ,124 ~ .91 12~.3" 1.0Ei 40.175 • 0.1>9 0.27 0.69 0 . 27 
1£1,31£ C.~! 17!,030 0 . 76 27.192 • 0.60 0 .23 0.58 0 . 23 
~ 2 .8~9 0 . 52 47,01>2 O.S!! 14 .109 • 0 .45 0. 18 0 . 46 0. 1!! 

3!!,H! ~ .54 1 ~',,499 0 . 28 18.794 • 0.28 0.12 0 .31 0 .13 
3H,271 0.34 8! .175 0 . 09 8,OU • 0.12 0.05 0.21 0 . 09 

4.123.TH ~.!! 2.31E.949 0 . 49 332.178 • 



TABLE 37 
LAND USE 8Y LAND-RESOURCE AREA 

Nleh.~ RIver 8aSln 
_SEP. (Ae rn ) 

ON 
FlCURE 3 -, C~PLIINl) PASTURE ~" URBAN FOREST MISC. TOTAL PERCENT 

" Tlxas ChllP.n Ar .. 0 6,.e4 , , J .140 , 9.5~ 0 .15 
1339 W.stern Coasta l Plain 30.937 1 ,en ,446 e53.36~ IS" .157 3.350.115 7.673 5.013.689 80.87 
150A Gulf Co .. t Pr.ir,es 22,5~O 14 .~!!" 7 .199 33.789 14e.213 '" e3i!,020 3.74 
1508 Cult Co.st S.l,n, Pr.l ri •• , , 7 .715 9.221 1, 004 , 17 .940 0.2':1 

'''' W.stern Gulf Coast Fl.t~ds '" ~2,~55 7.102 2':1.1100 846.736 '" '26.9H! 14 .95 
TOTAlS 55.106 1,2BO.409 e75.377 226.961 4.343.208 9 . 0511 6.200.125 100.00 

TABLE 38 
CROSS .'I!-IN LlAL. SHEET MIO RILL EROSION BV LANO-RESOURC'E AREA 

~l.c~ .• " !llYor Bni~ 
NtII'\8ER iTlln~ ) 

ON 
FICURE :9 ,~, Cf!{lPL. .... ·m PflSTlJ~~ RANCE URBAN FOREST tUSC. TOT AL PERCENT 

" TIXi. Cl'I/Pin Area 0 S ,E~S , , 6 .1~3 , 11.789 0,23 
1338 Westlrn Co .. tal Pl.i~ 3SS.853 1.999,1187 677 .147 268,11:' I.J92.4:'9 29.253 4.733.714 91.24 
ISO"" Gulr CIl.St Pr . irin 7!;,2~1 ! ,520 '" II .991 2 , ,,B2 " 91.607 1.77 
150B Gult Co .. t S.lin. Pr.iri~ , , 

'" 12.!;:'S , , Ii! .1I1B 0.25 
152S W.st.rn cul r Co .. t rl.twoods =~~ ~, 792 1.099 lL3!;" 315.311 m 337.657 6,51 

TOTAlS ~~=,325 =.0!S.850 678,934 304.130 1,716,203 30.082 5,187,5U 100.00 

~ 
~ 

TABLE 39 
CROSS AN!'-.JAL Stf!:ET /\NO Rl~L ERCSlctl RATES BV LAND-RESOURCE AREA 

N.c~e~ R1ver Ba.,n ..... " (TDn~J"'crl) .. WE!CHTED 
FIGURE 3 ~, Cf!{l!'U\H!l "ASTURE ""'" URBAN FOREST 'IlSC, AVEAACE 

" TtKiS CII I/pan Are, ~.~O 0 .B7 ~.OO 0,00 1.95 0.00 1.23 
1338 Wostorn Co.st,l Plain 11.BS LM 2 ,67 1. 73 0,41 3.111 0.94 
15M Gult Co.st Prairies l!.l!4 C .I~ 0.07 0 .3:' 0.C1 0.04 0 . 39 
150B GuH Coast S.lIne "rdr; ", ~.O~ ~ . 00 0,01 1.37 0,00 0.00 0,71 

'''' West.rn Cult Co.st Fl . twoods C.~2 0.20 0.15 0,38 0 , 37 1.44 0.36 
WEIGHTED AVERAGE s,n 1. 57 2,~6 1.33 0.39 ,." 0.83 
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VIELD 
rol", """ 77 L.~. P.l •• tln . 

78 ~.tnrs R .... rvo i r (rro~.rd) 

7' Roe~l.nd Rp~.rYOlr IPro~ ... d) 
110 9. A. Steinn.s rn L.ke 
81 Loo<.r N.~ h n RI ver 
82 L . ~ . Twl er 
83 L.k. Str ille r 
84 UPP'~ Angelin. Riv.r 
85 S •• R.~burn Res.rvQ;~ 
116 Lowlr IIng . lina Riv.r 
87 IJllhgl (:ru. 
88 Pln. IsI.nd S.\IOu 

TOTALS 

LNI!' 
.... REn 

!n:or.",) 
~H,7S1 

S2~ , 2:':? 

I.N!1,'?7S 
2~2.~~C 
~~ S ,SSl 

f2 .5S ~ 

121.151 
EH.!9! 

l,O~ ~ . 5~ ~ 

n .1~~ 

~'3"1. s:z 
~29, 7gg 

5.2e~,~25 

TABLE 41 
ER!lSlOtI I\N~ SEO IMEN TATWN DATA 8'1 YIELO-f'{llNT IIREA 

t l o~ hn R i v .~ S.,.; n 

tRa!':S SHEET GROSS CLl.L Y '" 
SHEET It RILL CULLY r. STRE AMBIINM CONTRCLLED NON- SEOlK£Hl J SEDII'\£NT 
& R!LL [ROS!DK ETI!E!\!'1~ANM EROSION DRAJJjAtE comRlil. SEDIMENT V lELD SEDlJ1ENT V l ELD 

EP.!lS!ON IMTE ERClSI!JN RIITE liRE" IIREA VIELD lll~. Fut VI ELD ~lIc. F .. tJ 
(Tor.,:; ) nons/At. l no"",) (Ton./Ac.) (Aern) ( lin ... ) ,lOM/llt.) SCI. "hle) non./At.) SCI. rille) 
!!36.71~ 1.63 337 ,7 55 0 .66 68.742 , 0.68 0.26 0.6B 0.26 
~~~ .,,15 1.3" 2S!. 'J2~ 0.37 79.356 • 0.45 O.lB 0 . '!5 0.18 
5'~."H 0.S3 2 75,689 0.,,7 "5.46,, • 0.,,6 0.11 0.20 0.08 
14C.IO~ ~ .4~ ~3. 35 1 0. 33 2.065 • .. '" 0.15 0.08 0,04 
H!7 ,~Sl 0,29 30. 559 0.07 '> .844 • 0.11 O. OS 0 .11 0.05 
75,B22 1.10 1 3 . 02 ~ 0 .. 9 4 . ,, 13 • 0 . 3' 0 . 15 0 . 39 O. I S 

131,957 LOe 147.g07 1.22 2,023 • 1.08 0 .44 1. 08 0.44 
~10.1e2 1.H 3e ~ ,247 0.46 88.885 0 .46 0 . 19 0. 46 0 . 19 
93~, 7!S ~.B9 135 .531 0.13 68.(,89 , 0.24 0 . 10 0 . 24 0 . 10 

E!O..S8C 0.37 7 , ~ I ~ O.ll 7.173 • 0.15 0 . 07 0 . 16 0.07 
317 .2S~ O . ~6 61.885 0.09 94,S72 • 0.14 0 . 06 0 . 14 0.06 
174.727 0.40 !! .595 .. '" • • O.H! 0 . 05 ,." 0.05 

5.187.5!H 0 .22 1.753,7'1 0 .28 447.024 • 



The Texas Blackland Prairie furnishes great quantities of fi ne sediment to the Trini ty 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 nea r the 
mouth of the river. As a result. the Trinity River has bui lt a delta, covering approximately 1,000 
acres (405 hm 2). out into Galveston Bay. The suspended sedi ment load in the Trinity Ri ver at 
Romayer has been measured at 3,622 acre-feet (4.47 hmJ) annually, based on 70 pounds per 
cubic foot (1,120 kg / m3) of sediment. Probably another 800 or 900 acre-feet (1 to 1.11 hm3) of 
sediment is carried to the bay as unmeasured bedload. Therefore, the amou nt of sediment being 
deposited annually in Galveston Bay from the Trinity River is about 4,500 acre-feet (6 hmJ). 
However, recent sediment load measurements indicate the present rate of deposition to be lower 
than the above rate. Th is trend is expected to continue with greater appl ication of co nservat ion 
practices in the watershed, and as more reservoirs are constructed upstream. 

The Trinity River basin was divided into 35 hydrologic subunits (yie ld-poi nt areas) for this 
study. Tables 42 through 46 contain summaries of use, erosion, and sed imentation 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 w ithin the 
basin. Accumulative sediment yields range from 0.14 to 1.03 acre-feet per square mite/67 to 490 
m3/ km 2) annually. 

San Jacinto River Basin 

The San Jacinto River basin has a land area of about 3,840 square m iles(9,946 km2). The 
headwaters of the river are near Huntsville. The San Jacinto Ri ver basin was divided into six 
hydrologic subunits (yield-point areas) for this study. 

Summa ries of land use, erosion, and sedimentation data der ived for the basi n for this study 
are shown in Tables 47 through 51. Sheet and rill eros ion accounts for 70 percent, and gully and 
streambank erosion accounts for 30 percent, of the gross annua l erosion occurring within the 
basin. Accumulat ive sediment yie lds range from 0 .04 toO.34 acre-foot per sq uare mile(19 to 162 
mJ/ km 2 ) annually. 

Neches-Trinity Coastal Basin 

The Neches-Trinity coasta l basin is located between Sabine Lake (and the est uary from the 
lake to the Gulf of Mexico) and the drainage area of Turt le Bayou (i ncluded in the Trini ty River 
basin). The major definable streams in the basin are Taylor Bayou and its tr ibutary, Hillebrandt 
Bayou. Maximum elevation above mean sea level is about 50 feet (15m) with most of the area 
having an elevation less tha n 25 feet (8 m) above mean sea level . The drainage is poorly defi ned 
and is affected by irrigat ion and drainage canals . The basin has a land area of about 1,355 square 
miles, (3,509 km 2 ). about half of which is used for cropland. It lies within the Gulf Coast Prai ries 
and Gulf Coast Saline Prairies land-resource areas. The basin was div ided into two hydrolog ic 
subunits (yield-point areas) for this study. 

Summa ries of land use. erosion. and sedimentation data derived for this basin for this study 
are presented in Tables 52 through 56. Sheet and ri ll erosion accounts for 95 percent, and gully 
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TABLE 45 
LIW!) l.!SE BY Yl ELo'f'Qun AREA 

~~:nlt~ Rivor &.~l" 
(Acr ,.) 

YIELD 
POWT NAM.:: CRO PL MlO PASTURE RANCE l.IRE<AN FOREST MISC. TOTAl 

"' 8ridi~pDrt RfSfrvoi~ li,ns 5.'14 676.239 7.994 • • 702 , 122 

" E.il, Hauntain R~:~'oir ~,g~l l S4.045 298.9'0 44."2 • 6,201> 544,U' 

" L.k. Wcrtl'l 2 ,777 3.138 33.467 12.599 • • 52.581 

" W •• tl'l . rford L.k, 2,151 12 ,605 55,542 5.505 • • 15.B03 

" BtnbrcCH L.k. 9 ,223 21.215 135,109 35,70B • • 2 01. 255 

" L ••• Arlinllton g,n2 3').916 • 29,647 • '" 79.640 

" L.H,Vl'W R ••• rvalr 5S,SSl 51.011 8,165 7.786 4.064 • 146.519 

" l1ount.in Cl'et~ L ~ !:" !1 ,~'H 4.'31 5.351 17 ,393 4.826 '" 43 .957 

" Low." WHt Fol'~ r~i~i~ .. Rb,,~ 1!!.514 18,385 58,787 177 .268 1.033 17 .924 351.911 

" Aubr.~ RfSfrvoir ! P~oP":od) 5S .E4! 14: ,746 24.306 3.804 • • 225,697 

" Eh Fork Tr'nlt~ .~:..:"" 15'7.~71 3S.418 17,086 9,7Bl • • 2U.956 , .. 1.1""11' Clur Cr.lk m • 45. 053 • • • 45,216 

'" L"",.r Cl •• 1' Crull 15 . 509 2S ,795 107,837 1.150 • • 183.291 

'" loIicl<ol''1 Cl'etH n .42'3 36,762 22,2611 8.9 10 • • 95.363 

'" Llwu vil h Lak ' !!1 . 7~2 llS .241 34.040 2'.~4' • • 280,692 

". Loo< .r El _ Fork Tri .. H·,; ~,· .. o~ lL ~~' 30.337 30.4" 49.10' 2.963 '" 123.782 

'" UpPlr Dfnton Crfl!' 1. 12'0 38.820 11'. 978 • • • 162,924 

'" Midd1l Denton CI' ~ r!: 4~ . 743 54 .1O~ 12' ,819 2.522 • • 236.248 

'" Cr."f~lne La". 1.529 25.26!o a.n8 8.8H • • 44.350 

'" Denton ern. 3. H~ 3.769 3,84 0 1.9a • LB5 1' .744 

'" Up p , r Tri nitw Riv,,, 252 .514 27 0. 142 69,~6.2 170.272 le2,1411 9.672 874 .470 
m n. I..a.on L.k, 169.104 213.118 24,598 22.807 • • 489.&27 
~ '" Lak, R.'1 Hubbard 57 ,~Ol 51,5'0 11.981 38.549 '" • 170.207 

'" Er.1t Fork TrinH." P.:'·~r 35,876 44.425 16 ,286 36,904 2,059 • 136.550 
n' C.d.r Cruk R.ifr ·,',,:, 44,881 46 4 .769 49.193 34 .280 18.671 '" '12.017 

'" loI i lnu t Cruk 1 ,0% 27.976 • 4.581 7,072 " 40,672 
n' N.v.rro Mill. L.k ~ 103,IH 60.23' 38.686 1.0~2 • • 203.127 
n' Ru,l'Il.ond Cr .tk !~9,33! 15 1 ,318 10'.09' 2,178 U.842 • 41'.368 n, 8ar"". 11 L.h 15.875 6.564 34.2'5 12. '66 • • 100,700 

'" Chublr. Crtlk 274.281 203,258 74 .869 22.585 9,711 • 584. 710 

'" Fair fi e l d L. ~ .. • 4.620 8.532 '" 3 ,681 1.37\ 18,500 ". T.hu."an. Crul< '7,025 73.880 125.930 6.481 21 ,339 3.020 237.68 1 

'" Up" ... L""".r Trlnj~'~ !I!,::e 5~ .175 504 .413 3S.Ul 28.166 ~36,22:! 1.307 1.070.344 

'" Middle L"",.l' Trlnit;; ~i'::r 49,403 764.648 156.726 50.'14 1, 006 .97' 8.213 2.036,880 

'" W.lli"villt lik. 141,360 3\.847 28.841 , ,307 290.90' 2,839 505,103 
TOTALS !,~S!,09! 3 ,a70 .264 2.59&.476 895 , 528 1 , 958,932 55 .02211,327 ,321 
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LN!!l 
YIELD .·.!'.E.~ 

POINT NME ifler:", ~ 
124 La • • Conrel 2£1 ,293 
1I!5 La • • l10usten 3~~,7 Q2 

126 Spring Crl'~ 1!!~ .SZ9 
1~7 Ea5t Ferk San Jacinto Rlvlr 633,1!19 
128 Sark.r and Addlcks RIs.rvoirs l~i .9 1S 
129 Buft~le Ba~u-San Jacinto Rivlr ~2E,211 

TOTALS 2.157.S!5 

~ 

TABLE 51 
EF!'JS!CN AND SED!MHIT ATlON DATA BY YIELO·POUH AREA 

San J ~~ i " tc Rivlr 8a~i n 

C!lOSS SHE" '''''' ClLLV & 
SHEET ~ fULL ClLL V " ST REN1BANK CONTROLLED 
~ R!LL EF!'JS!OI'I STREilI'I8ANK EROSION DRAINACE 

~F!'J'SION ~AT£ EF!'JSICf.l ~" "" (lcr.:; ) ITcm,Jf\c . ITons) ITons!Ac . ) IAcrn) 
2 09,61!! 0 .1 9 2 1,143 0 ,08 19,641 
415.~9S LeO;; 221!,3H 0 . 51! 11.65~ 

243.365 0 . 50 335.070 0 .69 63.407 
270.195 0.42 56,953 0.09 232.8H! 
157.211 1.0! 80.555 0.52 148.077 
I!SS.!4~ !.~4 205.2~8 0.3'1 10 . 009 

2.160.99 1 0 .81 927.3 18 0 . 37 491.60' 

~~ SEDII'IENT I SEOli'\E"IT 
CIlNTRIB . SEOII'IENT YIELD SEol1'1£"I1 YIELD 

AREA VI ELD lAc. F •• tl VIELD (Ac. Futl 
IAcr nl (TenI/Ac. I S~ . l'Iihl ITons/Ac .l 5'1 . l'Ii hl 

• 0.22 0.08 0.22 0 . 08 

• 0.59 0.24 .. " 0.12 

• 0.50 0 . 21 0 . 50 0.21 

• 0.11 0 . 04 0.11 .. ~ 
• 0.09 0 . 04 0.09 0 .04 

• 0 .64 0 .3 4 0.'5 0 .3 4 

• 



NUMllER 

"" FIGURE 3 "''' 
'''' Culf Ce.~t Pralr, .. 
ISOB Culf Coast Salin. Prairie~ 

TOTALS 

NUI1BER 
ON 

FICURE 3 -, 
" .. Culf Coa~t Pralri.~ 
ISOB Culf Coast Salin' PraIries 

T01AL5 

00 
~ 

....... BEII .. 
FIGURE 3 .M' " .. CuH ec ... t Prairi .. 

150B Culf eo ... t Sal.nl Prair l e~ 

WEICHTEO AIII:IiACE 

TABLE 52 
lMlD l!SE BY lI'lND-RESOURCE AREA 
fhdl~,,-TrbH ... Ce .. tal Basin 

(IItrn' 

CROPlA.'1!) PASTUII~ """ U2,Ul 19,~99 ;:a.S41 

• '" 211 .92 7 
~~2,Hl eO.H'3 240.368 

TABLE 53 

URBAN FOREST 
'1.949 33.511 
2'.43' 1.970 
94.3805 305.481 

CP.055 M!NU~.L SHEET AND P.!ll EROSION BY LAND-RESOURCE AREA 
N~'h.,, -Trin it'l Co .. tal BlSln 

(len l ) 

CP.OPI..A.'lD PASTURE '''"'' URBA~I FOIIEST 
33', 019 ~ .338 2.437 42.'78 1,12C 

• " 1.811 39,0598 '" 33', 019 4,355 4.308 82 .271> 1,284 

TABLE 54 
c~oss IINNUAL SHEET AND Rill EROSION RATES BY LAND-RESOU RCE AREA 

N.th.s-Tr inity CO'ltal B'lin 
(lon~/ACrl ) 

CROP\.AND PASTURE '-'"', " .... FOREST 
0 .81 0.05 0,08 .. " 0.03 
~.~O •. oz 0 . 00 1.49 0.08 
0 . 81 O.CS 0.01 0.87 0 . 03 

ruse. TOTAL PERCENT 
3.'GJ r.2S,SlJ 72.11 
1.011 241,909 21.89 
4.n4 8n.422 100.00 

!'IISC. TOTAL PERCENT 

'" 38'.9805 90,21> 

". ~1,18 1 9,74 ,., 428,71>1> 100.00 

WEICHTED 
!'IISC . ,.vEIlACE 
0. 10 0.1>1 
0. 12 0.11 
0.11 0 .49 



NON 
." .... "'''' <C ,."" .. .... . . . 
C'""' .... 
.... "' .... '" " .N 

.... <'l\I ~ 
III '" ":,, .. ... "' ...... '" . . -
0 ........ '" 
"N • 

z'" """ ","' ru", «1<>,.,,,, '" .. . 
:::> ... 0 .,. 
N~. 

h 
• > • '. • • • "S ••• 
,~ ~ ;;! 
.~" "0 . 0" 

- a8 -



LMm 
YIELD ".ilEA 
POINT ~, !"::r~:>l 

130 S.hinl L.k. (B~~) ~'3,!!T2 

131 Cilveston B, y 3n,55~ 

TOTAlS !!t"'? .~33 

ill 

TABLE 56 
EROS loti lIND SEO H'IENTAT I ON DATA Ell' I'IELD-PO I NT AREA 

N~th~~-Tr1n 1 t ~ Co •• tal Basin 

''''''' SHEET CROSS CILLI' '" 
~ET "ILL C!.LlY &. STREAMBANII CONTROLLED 
&. RILL EROS!ON STREAI'IM/'III EROSION DRAINACE 

EROSION .... E!!'JSICN RATE AREA 
(Tons I !Tons /Ae. , !Ton5 1 !Ton./ Ae. ' (Aer •• ) 
21E.!!EB 0.43 24,693 O.OS • 
211.S98 0.56 • 0.00 2.400 
~2!!, 7£6 0.49 24,693 o.oe 2 . 400 

NON- SEDIMENT I SEDIJ1ENT 
CONTRIB. SEDIMENT YIELD SEDlt'1ENT YIELD 

AREA I'IEl..D (Ae. Fntl YIELD (Ae. Fntl 
(Aerls) (Ton./Ae.) Sq. Hill) (Tons/Ae.) Sq. Hill) 

• 0.14 0.07 O.Hi 0.09 

• 0.14 0.07 0.14 0.07 

• 



and streambank erosio n accounts for 5 percent, of the gross annua I erosion occurring withi n the 
basin. Accumulative sed iment yields range from 0.07 to 0 .09 acre-foot per square mi le (33 to 43 
m3 / km2 ) annually. 

Trinity-San Jacinto Coastal Basin 

The Trinity-San Jaci nto coasta l basin is bounded on the east by the Trinity River basin, on the 
west by the San Jacinto River basin, and on the south by Trinity and Ga lveston Bays. Maximum 
eleva tion in this basin is about 100 feet (30 m) above mea n sea level. w ith most of the area being 
less than 50 feet (15 m) above mean sea level. The drainage is poor ly d efined and is affected by 
irrigation and drainage ca nals. The basin has a tOla lland area of about 268 square miles(694 km2) 
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) f or this study. 

Land use, erosion, and sedimentation data derived for this basin for this study are 
summarized in Tables 57 through 61. Sheet and rill eros ion accounts for 60 percent. and gully and 
streambank erosion accounts for 40 percent, of the gross annual erosion occurring within the 
basi n. The accu mulative sediment yie ld from the yie ld-poi nt area is 0.33 acre-foot per square mile 
(157 m3 / km 2 ) annually. 

San Jacinto-Brazos Coastal Basin 

The San Jacinto-Brazos coasta l basin contains about 1,483 square miles (3,841 km 2) land 
area extending along the west side of Galveston Bay, with the Sa n Jacinto River basin tothe north 
and the Brazos River basin to the west. A number of relatively sho rt coastal streams and bayous 
drain the basin. Maximum elevation is about 100 feet (30 m) above mean sea level, w ith most of 
the area being less than 50 feet (15 m) above mean sea leve l. Th e natural drainage is poorly 
defined and is affected in some areas by irrigation and drainage cana ls and associated works. The 
largest streams dra ining the basin are Clear Creek. Oyster Creek, and Dickinson, Mustang, 
Chocolate, and Bastrop Bayous. The basi n is located wi thin portions of three land-resource areas 
and is divided into two hydro log ic subunits (yield -point areas) for this study. 

Tab les 62 through 66 conta in summaries of land use, eroSion. and sedimentation data . Sheet 
and rill erosion accounts fo r 57 percent, and gully and streamba nk erosion accounts for 43 
percent. of the gross annua l eros ion occurring within the basin. Accu mulative sediment yields 
range from 0 .06 to 0 .23 acre-foot per square mile (29 to 109 ml/ km 2) annually. 

Brazos River Basin 

The Brazos River basin has a land area of42, 743 sq uare miles {l l 0,704 km2)within Texas, of 
w hi ch about 3,325 sq uare mil es (8,612 km2) is considered noncontributing of sediment. The 
basin receives sediment from 12 land-resource areas on its cou rse to the Gu lf 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 Bra zos Ri ver at the Haskell and Stonewa ll county 
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'" 

NUt1D~R ­.. 
F IGUAE 3 NAME 

Is0A Cull CO~5t Prairies 
1508 Culf Colst 911in' Prairies 
1528 Npstern Culf Coast Fl.twoods 

TOTALS 

~BER 

00 
F ICURE 3 NNlE 

150A Culf Coas t Prairl'. 
Is0B Cult Coast Sa l .ne Prairi.s 
1529 Ntshrn Cult Cout Fht .. oock 

"'-IHBER 

" flCURE 3 
1<;;0... 
1509 

"" 

T014l9 

.. '" Culf Co~t Prairies 
Cul f CO~5t S.lin. Prair •• s 
Westfrn Culf Cout Flatwoods 

WEIGHTED AVERACE 

TABLE 5 7 
LAND USE 9\' LAND-RESOURCE IIREA 

Trln i~~-S.n J ." in t e te.st~l Bas,n 
1 1I"~ .s) 

CRnPL"'N~ PASTU~E RANCE 
H!,cOE ! ~ ,1 ~ ! ~ .2311 

0 0 e.ol. 
• , • 

1~1.~~& 15,191 11.252 

TABLE 58 

URB M: 
17 .709 

• L301 
19.01f, 

<;~oss A~iNUI'I!. SHEET AND RilL EROS ION BV LAND-RESOURCE AREA 
Trinit~ -S~ n J~ci n tc to.s t . l B •• l n 

(Tens) 

t~OPLfIND PASTURE RAtfCE URBAN 
l!l.EH ~~S '" 2~ . 804 , , " • , , • 1,155 
111 .5~<; 44<; ,,. 21.959 

TABLE 59 

FORE!lT 
22.91' 

• , .. 
23,B32 

FOR EST 
1.053 

• 
'" 1.211 

CROSS III' IIIU~.L SHEET AtiD RILL ERtlSlON RATES ev lIlNO-RESOURCE AR EA 
Trini~~-S~n !~c into Coastal B~sln 

(To~:J"'crf) 

CRO!"_II~D PASTURE '''"'' UR8A11 FOREST 
l.IC ~.OZ )'OB l.51 0 . 04 
~.CO ~.OO 0.00 0.00 0 . 00 
~.oa o.oa 0.00 O.BB 0 .2S 
1. !a ~.C2 0.07 \.47 O . O~ 

tUSC:, HlTAl PERC ENT 
". If>1 .252 91.56 

• 2.014 1. 11 

• 2.111 1.21 

". 111.431 100.00 

,.USC. mTAL PE RCENT 

" 140.B11 99 . 02 

• " 0.01 

• 1.313 0 . '31 

" 142.202 100.00 

WEIGHT ED 
KISC . AVERAGE 
0.11 0.B4 
0.00 0.00 
0.00 0 .63 
0.11 0.B2 
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LN!!l 
YI[LD hP.EfI 

",,"' NAME th:C~~$) 

132 C.dar 8avou 17!,~37 

TOTALS !7!,437 

::; 

TABLE 61 
~P.05ICN AND SED!"ENT~T!ON D~T~ BY YIELD-POINT ~REA 

Trinit~-San Jacinto Co •• t.l B •• in 

INCREMENTAL D~T~ 
CRO~5 GROSS 

(;RO'SS SHEET CROSS CULLY" 
SHEET ~ RILL CLUY ~ ST REAt1IlANK CONT~LED 

" R!LL EROSION STREArteA"IW EF!OSm"l CAAlNACE 
EF!OS!DN "''' EROS!OI'I RATE ARE~ 

t Ton,,) !Ton .. /Ac . 1 !TOM ) !Ton .. /~c . ) t~cr •• ) 
142,202 O.e2 94.290 0 . 55 • 
142 . 2~2 o . e<! 94 .2'0 O.SS • 

I ACClJ/'IlLATlVE DATA 

NON- SEDlJ'1ENT \ SED IMENT 
CONT"R I B. 5ED1"'E"IT VIELD SECII'1E"IT VIELC 

AREA VlELD tAc o Fntl YIELD lAc. Futl 
t~cr~.l (To ... J~t . ) Set . Mila) lTo ... / At.) Sq. " i l .1 

• O.GO '.D 0.60 ' .D • 
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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 va lley sedimentat ion occurs chiefly in the 
headwaters of the Bosque and Litt le Rivers. and in Vegua, 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, part icu larl y those in the upper 
portions of the Bosque River, Little River, Brushy Creek, Tehuacana Creek. Pond Creek, Big Creek, 
Vegua Creek, Navasota River, and Mill Creek, diminished channel capacities have resu lted from 
sedimentation, thereby impairing drainage and increasing the frequency and intensity of 
f looding. 

Scouring of farmlands by rapid ly 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, Aqui lla. and 
Tehuacana Creeks. Above the city of Graham, bank cutting is permanent ly destroying an 
estimated 250 acres (101 hm2) annually on the main stem pf the Brazos River and its major 
tributaries. the Sa lt Fork and Double Mountain Fork. Below Graham. the Brazos River floodplain is 
occupied by Possum Kingdom Lake for 65 miles (1 05 km). Between the dam at Possum Kingdom 
Lake and Whitney' Lake. the Brazos River is deeply entrenched and is confined to a narrow va lley 
having steeply sloped sides. The floodplain is narrow and contains relatively few improvements 
except for Lake Granbury and a fish hatchery just be low 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 r ugged topography into, the ro lling 
Texas Blackland Prairie, and the valley becomes wide and flat. The river follows a wi nding 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 cutt ing. A study 
made by the U.S. Army Corps of Engineers indicated a loss of 19.300acres(7,81 Ohm2) from 1900 
to 1938. or over 500 acres (202 hm2) per year. This loss is not limited toanyparticu lar location, but 
is occurring throughout the entire reach of the river below Waco. 

Damage by infertile deposit ion is not serious in the reach of the Brazos River below Waco. 
Though some deposition is taking place, the sediments are ferti le. and therefore cause litt le or no 
loss of productivity. The principal damage done by sedimentation results from smothering of 
pasture grasses and growing crops. In genera l. damage by scouring is not high in the fl oodplain 
below Waco. This is due tothe low gradient olthe ri ver, which averages less than 1.0foot per mi le 
(18.9 cm / km) in this reach. Floodwaters move slowly as a great sheet, and do not acquire the 
ve locity necessary to cause severe scouring. However, some scour ing is occurring where 
tr ibutary streams dump great vo lu mes of floodwaters into the Brazos River in relatively short 
periods of time. This is especia lly true at the mouth of Little River near the community of Va lley 
Junction and in the vicinity of the town of Wash ington where Yegua Creek and the Navasota Ri ver 
enter the Brazos River. Quantitative measurements of damage due to scouring in these areas are 
not avai lab le. 

The Brazos River basin w as 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 . Sheet and ri ll erosion accounts for67 percent. and gully and 
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streambank erosion accounts for 33 percent. of the gr oss annual erosion occurring within the 
basin. Accumulative sediment yields range from 0.05 to 1.34 acre-feet per square mile(24to 638 
m3 / km 2 ) annually. 

Colorado A iver Basin 

The Colorado River ba sin in Texas has a total land area of 39,548 square mi les(1 02,429 km 2). 

Noncontributing areas in the High Plains and in the western portion of the Concho Ri ver 
watershed tota l 4 ,033 square miles (10,445 km 2) . 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 quant ities 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 substant ial amount of the suspended sediment delivered to the Gulf. 

Sedim ent damages are occurring on the floodpla in of the Colorado Ri ver from Colorado City to 
San Saba and from Austin to Eagle Lake. The fl oodplain from San Saba to Austin is most ly 
submerged by Lake Buchanan, Inks Lake, Lake Lyndon B. Johnson, Marble Falls Lake, Lake 
Travis, and Lake A ustin. The porti ons not submerged in this reach usua lly are in gorge sections. 
The area from Eagle Lake to Wharton has been receivi ng some measure of fl ood 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 fr eq uently that little agricultural development 
has taken place. Large quant it ies of sediment are being deposited in the lower end of this sect ion, 
but little monetary damage results because of the minor agricultural development. 

In the ri ver's reach from Colorado City to San Saba, sa ndy sediment, derived from cu ltivated 
f ields and sparsely vegetated ranges of the Rolli ng Plains, is deposited on cultivated crops and 
grassland in the floodplain during periods of overflow. Finer sedi ments from the area, consisting 
of red si lts and clays from the Permia n red beds, are car ri ed into Lake Buchanan or into other lakes 
dow nstream. 

The f loodplain of the Colorado Ri ver from Austin to Eagle Lake va ries in w idth from one-half 
mile to 5 miles and is highly developed agriculturally. Bank cutting has destroyed several 
thousand acres of fertile fl oodplai n in this reach as infertile sand bars are built on the inside of 
ri verbeds. Damages from fl oodwaters and sedim ent are high in this reach of the river . 

Sediment f rom the Colorado River has caused conti nuous troub le w here 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 M atagorda Peninsula caus ing the 
waters of the Colorado River to fl ow eastward along the bay side of the peninsula. This would have 
resulted in addit ional widespread sediment deposition w ithin the quiet waters of the bay. In 1934, 
a canal was cu t through Matagorda Peninsu la to direct the flow of the Colorado River direct ly into 
the Gulf of Mexico. Since th at time, the river ha s 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 Colora do River in the channel of the Gulf Intracoasta l Waterway 
has caused considerable damage. This problem became so severe where the river and the 
waterway intersect that it was necessa ry to build locks in order to prevent further sedim ent 
damage to th e wa terway. 
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TABLE 70 
LAND USE 9Y YIELD -POINT ... REA 

Brazos Riv.r Sa l 'n 
(l'I~r .. > 

YlfLO 
POINT """ CROPLAND P"'51U~E ~I\I'lCE URBAA FOREST rusc. 101"'L ,,, Yellow Houst Or~ 8M ,857 1,915 ISI,354 19, 010 • • 1,053,136 

'" 8hc~ .. aur Dr_ 738,299 19,'94 105,39.5 9.058 • '" 972.555 

'" N, Fer~ Daublt Mlr. . Fer~ Br~=e5 R. ~22 ,071 • 211. 411 51,733 • • 6B5,221 

'" Da ubl. Mountain Fork Br~zc5 ~ivDr 228,184 '" 924.3H 10,020 • • 1.762,687 

'" Running Wattr DrMN 812,170 '" 20,036 13,639 • • 946.792 , .. N~ite River Lahe !!65,024 3.176 132,029 10,587 • '" 1.011.3r.l .. , ~hllP Ri~er 5 ,527 • S2.0ee • • • 57.529 

'" S.lt Fork 8razos Ri v.r 450.044 '" 928.459 6 ,682 • 1.31!5,906 

'" UPPtr Brszos R.ver 611 .26B 15.018 965.172 6.854 • • 1.598.3 12 ... Fort Phsnlo. Hill p.u;~r'.'Qlr 80,107 " 171,308 41,504 • 9,110 3 02,695 
m Upp . r ClnT Fork Br~~os R,';or 514,998 3,995 904,091 1i,905 • 2,316 1,43 4, 305 

'" LiO~' Stu ford 131,194 '" 97,892 5,346 • • 234 ,855 .., Paint Cruk 274,373 '" 175,171 4.760 • • 455, H6 .. , Lowtr CI.ar Fork 9T~~O~ P.iv~r 52,225 6.239 334.8.29 '" • '" 394,483 .. , Hubbara Cr.~ k R n~,.v"i~ ~2,524 10.625 627,253 4,618 • • 68S,120 
,;0 Hubb~rd Cr .. . '" '" 120,330 3.060 • '" 124,688 
m L .. ke (,rahu 38,445 15.966 56.200 1.653 • • 112,264 

'" P05 ..... K.ngoo. Lak~ 19,208 11.443 ' 30,177 8.0611 • '" 4611.021 

'" La~~ Pslo Pinto ... 1 \, 094 281, 069 6,267 • • 298,831 

'" L.ke Min.r. l Well; '" 13.100 39,846 '''' • • 53,966 

'" L.ke Cr.nabur~ 36,983 67.494 793,355 54,333 0 1.405 '153. 570 

'" M.dal. Br~o .. Riv~r 5.595 11.509 68.565 4.0n • • B9.748 
0 m Lak ~ Pet Cleburn. 2, 44 6 54, 690 5,280 '" • 62,94 1 0 

'" Whi t ~ .... Lak~ 22,430 159,710 583.780 16.017 • • 781,937 

'" Lowtr Midah Brno<> !!: '/ ~r 2S4, 997 270.6 13 135,183 65.S51 ". • 726,928 ". 9osqu. Ri~tr (Waco Lak ') 109.331 15.619 111,757 12.742 • • 249.455 

'" North 9o~qu ~ Riv~r (WJC O L~ke) 54,524 '13,122 617 ,547 15.853 • 781,046 

'" Upp e r Low~r 9r4%OS Riv~r 6e3, G1 3 571,607 3 15.021 41.S'll:' 13B, HO 1,097 1.691,420 
"3 Soservilh Lllke 29,238 283.482 1'6.252 Il,144 145.292 16,302 631,710 ... Y~!lu. Cr .tk 9.845 72.609 38.277 5.603 78.042 • 204,376 

'" Leh roI .xie 26 , 565 • 99,721 1.2 44 • 127.530 

'" "4vasots Riv,r 27.687 792.641 299, 928 18.663 150.781 9,750 1,299,450 

'" Low~" Brazes Riv ... 250,747 326,189 303.866 60.847 11S.S,*, 13,713 1,07 1.060 

'" L~en Rts'r"",ir 5,366 13.989 144.963 4,135 • • 168,453 

'" ProClor L.k. 2 42,2 % 135,839 280, 9gB 7.066 • • 666,lB9 
no B.lton L4k . (L.on Polv.r! 2 42,656 24.259 628,459 15.526 • 46,972 957,872 
no r.:.l.,n Crt.k 3,794 '" 45.484 21.9 03 • 0 71.352 

'" LHln Riv.r 5,118 11,'61 12,426 14,725 • , 43,730 

'" eo"hoU!le Cr uk 57,560 , 312, 553 2,926 • 104,446 477.485 

'" StillhOun Hollow L~ke 36,B92 23,838 766 , 575 6,253 • • B33,558 

'" Mouth of L •• p . ... R.v.r 23,567 30.229 67 ,051 2,356 • • 123.203 
no Littl.lliver 315,531 258.980 7, 697 17 .241 45.219 • 644,668 
on Lak . G.or~~to .. n 2,S91 4,697 117,745 5,256 • 2.654 133,243 

'" Sout h ForM R •• trvo!r (Proposed) 1,738 3.686 68 .478 4,:136 • • 78.<.'38 

'" Cra ng.r L4k .. 120,787 36.691 79,086 19,921 • 8,763 265.248 

'" S.n C.bri.l Riv.r e07,'!65 100.279 34,74 0 311. lee 1,122 '" 382.472 
TOTI\l.S 9,488,683 3,478,655 12.813,778 681,245 674,9~8 218.396 27,355,685 
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The Colorado River basin was divided into 36 hydrologi c subun its (yield+point areas) for th is 
study. Summaries of land use, erosion, and sedimentat ion data derived fo r the basin for this study 
are presented in Tables 72 through 76. 

Sheet and rill erosion accounts for 82 perce nt, and gully and streambank erosion accounts for 
18 percent, of the gross annual eros ion ace uri ng within the basin. Accumulative sedi ment yields 
range from 0.04 to 0 .58 acre-foot per square mile (19 to 276 m3 / km 2) 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 con tains about 1,823 square miles (4,722 km2) of land 
area within portions of four land·resource areas. 

The San Bernard River provides the major drainage in thi s basin. Smaller streams inClude 
Caney and Peyton Creeks and Live Oak Bayou. The maximum eleva t ion w ithin the basin is about 
400 feet (122 m) above mean sea leve l. 

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

Sheet and rill erosion accounts for 61 percent, and gully and streambank erosion accounts for 
39 percent, of the gross annual eros ion occurr ing wi thin the basin. Accumulative sediment yields 
range from 0.13 to 0.39 acre-foot per square mi le (62 to 186 m 3 / km 2 ) annua lly. 

Lavaca River Basin 

The Lavaca River basin is in the southeastern part of Texas and is compri sed of the combined 
watersheds of the Lavaca River and its major tributary, the Navidad River. The basin lies in 
portions of fi ve land-resource areas and has a land area of about 2,308 sq uare mi les (5,978 km2). 
There are about 66,500 acres (26,9 1 3 hm2) in the floodplains of the Lavaca and Navidad Rivers. 
About 24,000 acres (9,713 hm 2) have been cleared and are being used for pasture and cultivated 
crops, including ri ce. 

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 fi ne 
sediment to the streams. Sediment damage is extensive in the floodplai ns of the upper portions of 
the Lavaca and Navidad Rivers and their tributaries. The Intracoastal Waterway is not suffering 
any sediment da mage by the Lavaca River since most of the sedime nt entering Lavaca Bay is 
deposited immediately. The delta bui lt by the Lavaca River covers more than 1,000 acres (405 
hm 2 ). 

The La vaca River Basin was divided in two hydrologic subunits (yield+point areas) for this 
study. Land use, erosion, and sedimentat ion data are summarized in Tables 82 through 86 . 
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NAME 
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Wt:lG~lED AVER~E 

TABLE 77 
~IIN!.' USE BV ll\.·m - ~ESOlJR'::E liRE'" 
~~"",""-tol:l!'~~ to~ .. ~d Bnir. 

C~crn) 

-::P''JPLfl~!l P.~~nJ~~ RIINCE , ~; '" , ! .295 l!i..~Of. 

H~ ,~2C <!2! ,112 222.404 
3~l! 1.S!i.S 100.788 

17£ .eel! 22~ ,~SO 348.92!i. 

TABLE 78 

URBAN 

'" • 2 1 .137 

• 
21,4S4 

FOREST 

• 
a.Sl!i. 

as.174 

• 
94,789 

c~C£s p.I'::-rJN.... SHE!::! AND R!LL EROSION 9¥ LAl'JD - RESOURCE IIR EII 
~~~~o~~olor~Oo CD."!41 aa.~~ 

(Ter.s) 

':P.'J~U\tl~ PAgT~JP.~ .~NJGE URBAN FOREST , ~S~ 48; " 
, 

0 128 28.899 • .., 
78!! .1!!3 29.3~7 32.80B l a.479 3.S38 

255 115 13. '44 • • 
788,42~ 31.029 126.132 IS .53. 4.321 

TABLE 79 
CR055 1II~!l).~l S~EP ~N~ RI LL E~D5 1DN RIITE5 BY LAtm-RESDlJRCE liRE/, 

~T· ~":l .. -CQlcr~dQ Contll BUln 
(TQn"/A~r. ) 

C!'!'JF"..A."iD PASTlJRE RA)lCE ""'" FOREST 
~.~~ 1.12 : .47 0.16 0.00 
~. ~O O.3~ !.37 0 . 00 0.09 
: .SS ~ .l~ L35 0.87 0 .04 
1.~1 0.25 0.13 0.00 0 .00 
LE5 0.13 ) .36 O.Sf. 0 . 04 

I11SC. TOTAl.. PERCENT 

• '" 0.08 

• 2!i..31' 2.17 

'" 03',924 811.90 

• 103.24' S . 8S 

'" 1. 1&6.4&7 100 .00 

MISC . TOlAL . PERCENT 

• '" 0 . 09 

• 30.110 J.le 

" 922.S42 9S .2!I 

• \4.SIf. l.SI 

" 9&S.!i.32 100 . 00 

WEICHTED 
,.use. AVERACE 
0.00 0.92 
0.00 1.19 
O. OS 0.88 
0 .00 0.14 
0.05 0.83 
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TABLE B2 
LAND USE BV LAND - RESOURCE AREA 

L8V8~' River B.s,n 
~IlER (A ~"'r .. ) 

00 
F lCUFiE 3 NAME CROPLAND PASTURE RANCE URBAN FOREST MISC. TOTAL PERCENT 

'" Northern Rio Grind. PI.in '" • • • • '" 0.05 

" Tex ... 91.~~1."d Pr.ir,. 15~,'33 2e3,110 34.721 10,179 • • 478,943 3l.42 

" Tex.s CI .... p.n Aru 2.121 ~4 , 43~ 2113.420 '" • • 336.942 22.81 
15M C~lf Co ... , Pr.;r.,. 393,026 1.95B 250.251 2.931 • • 648.166 43.89 
150£1 Culf Ce.s t S a line Pr.iries ." • 11.823 • • • 12 .304 0.83 

TOTALS 553,318 329.503 580.215 i4.076 • • 1. 477 .112 100.00 

TABLE 83 
CROSS ANNIJAL SHEET lIND RILL EROSION BY LANO-RESOliRCE AREA 

Liv4ca Riv.r B ... ,n 
NU/'l9ER IT",.. ... ) 

ON 
FlCURE 3 " .. " CAOPLf1N[l Pf1STURE """" ""- FOREST !'IISC. TOTAL PERCENT 

'" Nor th .rn RI" Gr.nd. PI.in 1 .2~E • • • • 1.846 O. OB 

" T I~iS 81.~Hl.nd Pr.iri. 24~.32g ~20 .826 23.226 14.9U • • 702.350 31.06 

" T,x.s Cl . ... p.n Ar •• e,31~ 48,EE3 311.624 1.682 • • 370.288 16.37 
,,~ Culf Co ... t Pr •• r i.s 999,al7 '" 185,674 '" • • 1.185,(14 0 SC.40 
150B C~lf Coas t S.lin. Pr.irie. '" • 1.223 • • • 1.960 0.09 

TOTALS 1,253.059 469.757 521.747 16.912 • • 2 ,261 ,484 100.00 

0 
~ 

TA8LE 84 
r.ROSS AMI'!tIAL SHEET AND RILL EROSION RATES BV LAND-RESOURCE AREA 

Lav .~~ Rivor Balin 
I'fJI'IBER (Tens /Acr ,) ... WEIGHTED 
FICURE 3 ""''' CROPLAND PASTURE RA...cE URBAN FOREST MISC. AYEAAGE ,,. Nerth.rn Rio Gr,nd. PI.in 2.43 ¢.OO 0.00 0.00 0,00 0 . 00 2.43 

" T I~IS Bl.ckl.nd P~.i~ie 1.51 1.48 0 . 66 1.47 0.00 0.00 1.46 

" Tf~'S Cl.~pan Ar •• 1.02 1. 09 1. 0' 1.74 0.00 0,00 1.09 
150A Gull Co.s t Pr.iri.s 2.51 0.13 0.74 0.08 0 . 00 0.00 1.82 
1508 C~ll Co ... t S.lin. Pr'~rill 1.~2 0.00 0.10 0,00 0,00 0.00 0.15 

WElGHTED AVERAGE 2.21> 1.~2 0.89 1.20 0,00 0.00 1.53 
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Sheet and ril l 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 yie lds 
range from 0.30 to 0 .56 acre-foot per square mile (143 to 267 m 3/ km Z) annually. 

Guadalupe River Basin 

The Guadalupe River basin heads in Kerr County and flows southeasterly th rough seven 
land-resource areas. The basin has a land area of about 5,947 square miles (15,403 km 2). The 
floodplains of the Guadalupe River and its major tributary, the San Marcos River, are very narrow 
in the Edwards Platea u portion of the basin. As the two rivers leave the Edwards Plateau through 
the rough Balcones Escarpment, the floodplains w iden considerably and are highly developed 
agriculturall y. 

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 thi s study. 

Sheet and rill erosion accounts for 62 percent, and gully and streambank erosion accounts for 
38 percent, of the gross annual erosion occurring within the basin. Accumu lative sediment yields 
range from 0.22 to 0.44 acre-foot per squa re mile (105 to 209 m3 / km 2) 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 mi les (10,787 km2). The 
major tributary of the San Antonio River is the Medina River which flows through the Edwards 
Plateau land-resou rce area and the rough Balcones Escarpment. The Medina Riverflows into the 
San Antonio River approximately 10 miles south of the city of San Antonio. 

The Sa n 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 and ril l erosion accounts for 55 percent, and gul ly and st reambank erosion accounts for 
45 percent, of the gross annual erosion occurr; ng within the basin. Accumulative sediment yields 
range from 0.22 to 0.46 acre-foot per square mile (105 to 219 mJ/ km2) annual ly. 

Colorado-Lavaca Coastal Basin 

The Colorado-Lavaca coasta l basin contains about 928 square miles (2.404 km2) of land area 
and is bounded on the east by the Colorado River basin and on thewestbythe 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 . The drai nage is poorly defined, being 
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A 

YIELD 

""", 
'" '" '" '" '" "" 

-, 
C .. I\\IOII Li~e 
CUHO No.1" e IIts. ~Propo~td) 
(;10ptill Crc •• i ll !l R~ • • IPropcs~d) 

91.nco River ~t Sin Miroo~ 

S .. n M.rcos River 
lower Cu.d.lup. Rivo r 
TOTALS 

TABLE 90 
l.o.ND USE BY YIELD-PO INT AREA 

Gu~d~lup. RiYlr B ... in 
(Acr n l 

CROPLAND PASTURE "NO' 
11. 993 3,302 863,041 

198,506 349,159 720,676 
4.5 18 '" ISS ,290 
8,111 6,373 126,597 

150,847 163.937 I.e ,134 
51,515 7e,955 511.'10' 

426.090 595.913 e,S49,'47 

" .... FOREST I'USC . TOTAL 
44,191 • • 922,521 
U,739 43.778 4,18S 1 .358,043 
2. ,U9 • • 192 .494 

23,67£ • '" 1'5,494 
",101 35,$05 15.178 516 .102 

14.285 • • 650.66. 
135.491 19,283 19.500 3.B05."". 
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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 and rill erosion accounts for 64 percent. a nd gully and streambank erosion accounts for 
36 percent, of the gross annual erosion occurring with in the basin. The accumulative sediment 
yie ld from the yield-point area is 0 .30 acre- foot per square mile (143 m3/km 2) annually. 

Lavaca -Guadalupe Coastal Basin 

The Lavaca-Guadalupe coastal basin lies between the Lavaca River basin on the ea st and the 
Guadalupe River basin on the west. Arenosa, Garcitas. and Placedo Creeks and Chocolate Bayou 
are the princi pal coastal streams, draini ng to Lavaca, Matagorda, Espirito Santo, and San Antonio 
Bays. The basi n contai ns about 1,042 square miles (2,699 km2) of land area, which is divided 
almost equally between cropland and rangeland in three land-resource areas. 

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

Sheet and ril l erosio n accounts for 91 percent, and gully and strea mbank erosion accounts for 
9 percent, of the gross annual erosion occurri ng withi n the basin . Accum ulative sediment yields 
range from 0.02 to 0 .09 acre-foot per square mile (10 to 43 m3/ km 2) 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 squa re miles (6,560 km 2) of land area, most of which is 
rangeland, and lies within portions of three la nd-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 forthis 
study. 

Sheet and rill erosion accounts for 67 percent, a nd gully and streambank erosion accounts for 
33 percent, of the gross annual erosion accurring within the basin. Accumulative sediment yields 
range from 0.04 to 0 .13 acre-foot per square mile (1 9 to 62 m3/ km 2) annually. 

Nueces River Basin 

The Nueces River basin has a land area of about 16,624 square miles (43,056 km2).lt lies in 
portions of seven land-resource areas. Most of the cultivated land in the basin is concent rated 
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N 
N 

YIELD 
POINT ,~, 

2]7 C.nt~ll T,xIS COls t . l 
TOTALS 

U\ND 
flP.Et. 
(fI=~ ~) 

S~1 . 92 
S~1, '..'2 

TABLE 101 
E!!~lOH AND SEDII'1ENTAT1(lfj DATA S'f YI EU-POWT AilEJ. 

C" ~""J®-L~ "J~a CD ... · ... I S.."n 

<;R!:'SS SHEET CR'J5S CLLL~ t. 
SHE ET ~ P.lLL CU LL 'I ~ ST REAMBIINK CONTRO!..L EO NON- SEDIMENT I SEDI MENT 
!. RILL E!!ll 5 !ON STREilM~MjK EIIOSION DRAINACE COtlTRIB. S EDIMENT ~lELD 5E01"£NT VIELD 

EP.~roN P.ATE EReStON IIATE "" AREA YIELD (Ac. Fut! YIELD (Ac. F.et l 

!Tens) (lQM/Ac . ) !Ton,,' (Tons/Ae. J (llcro .. l (A~~ lIl (fons/Ae.) Sq. Mib) (TDn .. /Ac. l Sq. t1ih) 

S~~,2S2 0 . 99 222,747 ~,S6 19.710 • O.SB 0.30 O. SB 0 .30 
S~2,2S2 0 .99 332,7H 0.5" 1'> .170 • 
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~ 
~ 

YIELD 
",m' 
238 C.rcit,~ Cr • • ~ 
239 ernn l,k. 

lAtm 
IIREA 

NAME 11\~"~") 

SS 1 . ~9! 

!12,028 
TOTAl..5 557.!!'! 

TABLE 106 
EROSION At!D SEDIMEtfTlITlON DATA BY 'fIELD-POINT AREA 

L'v~~J-Cu~d,lu~. Co.~'.l 8.~in 

CRO;;S SHEET CROSS CI.A.L Y r. 
SHEEr r. RILL CUllY r. STREAf1 8ANI( CONT ROLLED 
~ P.ILL EROS ! ON STREIIMPANK EROSION DRAWACE 

EROSION "''' E~SI()'I '''' "'" n"n~) (T"",,/Ac.1 (TC"~ ) (T"n./Ac. j IAer .~1 

325. 9~S 0. 59 33,245 0.06 m 
22,OSS ~.20 0 0.00 0 

3S0.0~3 ~ .52 33.24~ 0.04 m 

NON- SEDltlHIT I SED IMENT 
CONTRIB. SEDIMENT YIELD SEDIMENT YIELD 

AREA YIELD IA~. Fntl YIELD lAc. Futl 
IAernl ITon./Ac.) Sq. t'lihl iTons/Ae.) Sq . Mihl 

0 0.18 0 . 09 0 .18 0.09 
0 O.O~ 0 .02 O.O~ 0 .02 , 
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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 Cotu lla . There is 
considerable cu ltivation in the floodplain of the Nueces Ri ver 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 lathe base of the 8alcones Escarpment where the elevation 
is on ly 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 basin for this study are summarized in Tables 112 
through 116. 

Sheet and rill erosion acco unts for 70 percent, a nd gully and streambank erosion accounts for 
30 percent, of the gross annual erosion occurring wi thin the basin. Accumulative sediment yields 
range from 0.01 to 1.0 1 acre-feet per square mile (5 to 481 mJ / km2) annually. 

Nueces-Rio Grande Coastal Basin 

The Nueces-Rio Grande coastal basin is bounded by the Nueces River basin on the north and 
the Rio Grande basin on the west and south. The basin contains about 10,346 square miles 
(26,796 km2) of land, most of which is rangeland. and it Hes within portions of fi ve land-resource 
areas. The northern part of the basin has a well developed agricultural and industrial economy. 
The southern part, known as "The Va lley" is intensively developed with irrigated agriculture, 
dryland farm ing, and related businesses and industries . The land area between the northern and 
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 forthe 
basin. 

Sheet and rill erosion accounts for 83 percent. a nd gully and streambank erosion accounts for 
17 percent of the gross annua l erosion occurring within the basin. Accumulative sed iment yields 
range from 0.02 to 0.26 acre-foot per square mile (10 to 124 m J / km 2) annually. 

Rio Grande Basin 

The Rio Grande basin has a total land area of 49,549 (128,332 km2) in Texas, of which 2, 130 
square miles (5,517 km 2) 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 EI Paso where numerous arroyos, 
originating in the nearby mountains, contribute large quantities of sandy deposits to the Rio 
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VIELD 
POINT 
eo. 

'" eo. 

'" '" eo, 
'"~ 
'" ,S! OS, 
';0 
'" 

NAME 
Nu.en Riv'r Hu"",a~~r~ 
Wt5t NueCt5 Rl~er 
Upper Nu.e.s Aiv.~ 
eo.,nche CrUll 
Middle Nuec.5 Rlv:~ 
Upp,r Frio River 
Iiondo Cruk 
Choke ('n."on Rn.r ·.'O:r 
SAn Migutl Creek 
At,seosil Riv lr 
L, • • Corpu5 Chri.~i 
L~.r NU.C '5 Riv.r 
TOTALS 

TABLE 115 
LAND USE BY YIELD-POINT AREA 

NU fC.s Riv.r 8'51n 
(Aern) 

CROPLAND PIIISTURE RIIINGE 
m • 510.418 

• • SS7.053 
99.092 10.44' 1.1S0.090 
1£.4;:0 '.009 979.368 
E!!!,SE! ~ 16.070 2.051.42 

195, 484 8.197 1.;:2'.887 
107,130 17 .'96 '01.207 
82.459 17 .800 £.63.3H 
ll~ .596 34.462 3116.035 
191.289 129.190 536,244 
179,'177 59.010 414 .484 

'>4.021 15.602 41,137 
1,109.736 31$,082 9.117.715 

URBAN FOREST MISC. TOTAL 
1.285 • • 5 1;: .451 

• • • 557.053 
10.908 • • 1.270.536 
1.465 • • 1.003.262 
1 .7')0 • • 2 ,O!n,83C 

11 .963 • ',192 1.448.723 
5.391 • 5,213 136.643 
1.200 • • 164.799 
3.999 • • 53'),092 

11,947 • • 869.270 
1.544 • 1'1.5I1S 674 .600 

14 ,1'5 • • 164.92S 
65,663 • 30.990 10.639.1116 



w 
~ 

YIELD 
POll'll .w" 
244 NUft~ Rlvtr H.~dw~tfr5 
245 W~5t NUfC.S RiY.r 
246 Upp.r NU'C'5 Riv.r 
.247 Cos.nchf Cr .. . 
e.s Midd l . Nu.c,s Riv.r 
249 Upper Frio Rivtr 
2S0 HondO Cret~ 
251 Cl"ook. { .• nyon RfSfrv111r 
2~ S.n ~i~u.l Crt.k 
2 53 At~sCO.i Riy, r 
2 54 LI .t Corpu~ Christi 
255 Low. r Nutc . s Riyt ,. 

TOT ...... 9 

LI\."lD 
fiRE" 
M:,.~",) 

S!E!,~~! 

557,053 
! ,5 7~ ,53~ 
:, ~~3 ,E!SE! 

2,~~7,532 

:,113,723 
!2£,£~:! 

H~ .7~~ 

53!,~!2 

~£9,27~ 

£71.£~~ 

1~1,925 

IC ,~3!, 15~ 

TABLE 116 
EP.OS l Ol"I 1I.'!1l SEIlIMENTATI!JN OAYA 8V YIELD - POINT AAEA 

NutC~ Rly.r 8.5.n 

INCREMENT AL DArA 
~I'iOSS GROSS 

GROSS SflHT CROSS CULL V ~ 
SHEET t lULL CULLY & STREAMBA!j ~ CONTROLLED 
!.: 1U!_!.. EI![)S!ON STREAM~ANI< EROSION ORAINACE 

E!'!CS1!!H PJ\TE EROS!!!N RATE AREA 
non,,) ! To~,,""c. ) rr::",:;) l1on5''''c. ) (I\crn ) 

E!,!n,~55 ~.2~ 2~,7H 0.06 7,070 
1,75~,7~~ 3 .15 1£7.l.15 0.30 , 

93~,l!~£ o.n 1,542 .277 1.45 70.711 
295,265 0 . 29 E!4 0 ,7I!2 O. e4 143.111' 

1, ~29, EE2 0.9! 923,046 0.44 222.020 
2.35'.125 L'" 666,412 0.46 IS7,997 

!:!E,~" E. 1. 1') 51:9,314 O.BO 68.118 
713,3S! ~.97 787,742 1.03 53.545 
E!! ,244 1.29 EO,B~3 ~,IS 53,275 

: ,232 ,5!5 1.41 leS ,IE i 0.19 83.35B 
'.1'.5 ,3g~ 1. ~ C 175 , 396 ~ . 2~ 3.~4 5 

ISS,11-" 1. 01 319,954 1.94 9.B36 
H,~17,ge4 : . 32 S . 9!!8,S14 0.$6 902. 104 

I ACClml.\.. ... UyE DATA 

NON- SEDI NENT I SEDIMENT 
CONTRIB. SEDIMENT YIELD SED IMENT YIELD 

AREA YiaO (Ac. Full YIELD lAc. F.,tl 
(ACrU ) nO ... .I ... c.J Sq. ~llt) nons'Ac.) Sq . Plil.) , 1.07 0.47 0.21 0.09 , 0 . 9~ 0.42 0 . 19 0 . 08 

0 0.94 0.45 0 . 10 0 .04 
0 0. 18 0.08 0 . 03 0 . 01 
0 0.37 0.18 0.11 o. ~5 
0 0." 0.23 0.12 0 . 05 
0 0,6' 0.32 0 . 20 0 . 0' 
0 0,81 0.39 0.16 O. OS 
0 0.38 0 . 15 0 . 26 0 . 10 
0 0.41 0.17 0 .29 O. U' 
0 0 .48 0.39 O. OB 0 . 07 , 1.5 1 0.74 2.0S 1.01 
0 
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Grande. Sediment from the arroyos causes damage to cultivated crops, roads and bridges, and 
other facilities . Sedi ment deposited in the Rio Grande in this area is removed by the International 
Bounda ry and Water Com m ission in accordance with a treaty that requires maintenance of the 
river channel to a specified capacity. 

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

Sheet and rill erosion accounts for 78 percent, and gully and streambank erosion accounts for 
22 percent of the gross annual erosion occurring w ith in the basin. Accumulativesediment yields 
range from 0.01 to 0.48 acre-foot per square mile (5 to 229 m3 / km 2) annually. 

- 136 -



TABLE 122 
L~ND USE BY LAND-RESOURCE AREA 

Rio C~an~. B~sin 
I<UNBER (Ac r .. ) 

"" FIGURE 3 ""'" CROPLAND ,..sru", ~." "" ... FOREST "IISC. TOTAL PEA'CENT 

" 50uth.~n DfSfrti~ S.sins, Pla;n$, 4n~ Mountoins 511;,018 15.516 1(;,536,220 160,262 • 1,120,410 18,348.486 51.86 

" Southern High Pl.ins 25 ,018 • 175,824 • • • 200,902 0.&3 

" Ed ... rds Phtuu IS.804 • 9.312.933 8,&S2 • 2 97 .854 9.63>1 .243 30,39 

'" No r the rn Rio Grand. Plain 11,922 '" 364.664 6.519 • 3 ,734 387,66 1 1.22 

'" ~.~t.rn Rio G~ond. Plain 26.027 24,232 1.9H,44S 18.533 • no :2,016,410 6.36 
"'C C.ntr al Rio Crand. Plain • • 493,434 • • • 493,43" 1.56 

'" LOOOfr Rio Crandf "'011111 175 ,289 9,900 416,886 16,384 • 2.414 620,933 1.96 
150B Culf eoost Saline Pr.ir i • • ". • 1 ,764 • • 3.499 5."51 .. ~ 

TOTALS 713.332 50 .53 0 29 .249.173 210,350 • 1,428.141 31.711.S26 100.00 

TABLE 123 
CAOSS ANNUAL SHEET AND RILL EROSION BY LAND-RESOURCE AREA 

Rio Crondo Basin 
_BER ITons) 

"" FICURE 3 ''"' CROPLAND PASTURE '''''' URBAN FOREST IUSC. TOTAL PERCENT 

" South.rn D.s.rtic: Basi~. Plains, ~nd ~~u"toin$ 362,H9 1,510 20,336.596 25.046 • 2.414.312 23,139,673 65.64 

" Southern High Pla in5 62,901 • 22.160 • • • 85.061 0.24 

" Ed .. ~rds Plateau 16,184 • 8.679,46 1 1,011 • 125.064 8,821,720 25.03 ." Nor t h.rn Rio Crande Pl a in 17,056 '" 114,547 '" • 1,177 133,1114 0.311 

'" W. st.rn Rio Gr.nd~ Pl~in 66, 407 2,146 i!.027 .585 21.044 • 1,223 2 , 118.405 6 . 01 

"" C.ntral Rio Grand. PI •• n • • c90.245 • • • 290,245 0 . 82 

'" Lowe .. Rio C .. and. V.ll'lI 445.336 ". 20".090 8.109 • 2.1S4 65'1,933 1.87 
1509 Gulf Coast Salin. p ... iri.s '" • '" • • 1.496 2.034 0.01 

W TOTALS nO , 303 4, 048 31.614 .952 56.156 • 2,S45.486 35,250.945 100 . 00 
~ 

TABLE 124 
CROSS ANNUI\L SHEET AND RILL EROSION RATES BY LA ND-RESOURCE AREA 

Rio Crand . Ba~in 

ILtIBER CTons/A.:;r.) 
ON WEICHTED 

FIGURE 3 "'"' CROPLAND PASTURE RANCE "" .. FOREST 1'11SC. AVERAGE ., South ... n Des.rt ic: B~ .. lns. Plain';;, ~"d Mo"nt~i .... 0.70 0.0'1 1.22 0 . 15 0.00 2.1S 1.26 
H Southern High Pl~in. 2.50 0.00 0.12 O. ~O 0 . 00 0 . 00 0 . 42 

" Ed .. . rd J Phtuy 0 . 86 0.00 0.93 0.11 0 . 00 0 . 41 0 . 91 ." North.rn RID Crind. Plain 1.43 0.18 0 . 31 0.14 0.00 0.31 0 .34 

'" W.st.rn Rio Cr.nd. Pl ain 2.55 0 . 08 1.04 1.13 0.00 7.19 1.05 

'" C.ntral Rio Crand. Pl.in 0.00 0 .00 0 . 58 0.00 0.00 0.00 .... 
'" Lowpr Rio Crand. "'a ll.~ 2.54 0.02 0 ."8 0 •• 9 0.00 0.87 1.06 
150B Culf Coist Salin. Prair,es 1.39 0 . 00 0 .15 0.00 0.00 0.42 0 . 37 

WEIGHTED AVERAGE 1-:25 0 . 08 1.08 0 .26 0.00 1. 78 1.11 



TABLE 125 
LAND USE gy YIELC-POlN1 AREA 

Rig Grand. B4~in 
'Aernl 

YIELD 
POINT -, CROPLAND PASTURE RANGE URBAN FOREST tUSC. TOTAL 

'" Rio Gr~nd.-El P4~O H.S23 4.593 24 .477 0 22.818 62.471 

'" Rio Grand.-Fort Ouit~~~ 79,4!19 S,719 772,71' 99,3.25 • 201.708 1.165,017 

'" Rio Gr .nd. -Ou it ... ~ 9.963 3.099 1,.328,341 2,126 • • 1.343,529 

'" "'1.'>110 Cruk 1 , 751 • 1,004,225 '" • • 1, 006,1114 

'" BliI c~ Hills-Frn!>O 1,556 • 356.309 • • 16.519 374.384 

'" T.rllnqU4 Cr ••• • • (i67,254 • 0 169.361 836.6 15 
no RtO Cr4nd.-Bi~ B.nd 0 0 87,931 0 0 616,858 704,789 

'" M4 r •• ill.s Crf.k 0 0 7a2,s63 0 0 70.959 853.522 

'" 5.nti • ..., Cr . .. 0 • 2al,075 0 0 163.475 444.55 0 

'" Rug.n CanllOn 0 0 487.718 0 0 14,8~ $02.511 

'" 5.n Fr4ncisco Cr •• k 0 0 674,204 0 0 0 674.204 
m Lozier C.nllOn 0 0 570,423 0 • '" 57 1.1!;7 

'" Big C.nllOn • 0 5H;,6U 0 • 0 516.667 
m L .. nIlV~ Cruk , 0 253.992 0 0 1.778 255.770 

'" Upp.r 0 ••• 11 Ri •• r 18.152 0 . 667.576 2,75':1 • 0 1.688,487 
en I nti. "'I i l t ad Re.ervoi r • 0 516.;;97 0 0 • 5H • . 6'H 
"0 Dr~ 0 ••• 1. Riv.r 0 0 458,394 0 0 0 458.394 

'" lul.res. V.Ilt~ 0 0 68, ':190 0 0 28.097 97.087 

'" CID •• d Si l t B •• in 116,313 0 3 .412 ,500 2.275 • 65.850 3.596,938 

'" Upper P. co. River 0 • 2!1,20S 0 • 14.6;;2 43,867 

" .. R.d Blufr R.~~rvolr 0 0 3B9.945 0 0 0 3B9,945 

'" Upper lowfr P~~os Rivrr B4,457 '" 2 .17!1, 6IS 9,602 0 2.273 .829 
W '" O.I .... ~r. River 0 0 478.916 0 • 14 ,477 493,393 
00 

'" To",.1'1 Cre.~ 97,821 ;;.543 534,556 0 0 0 638.920 

'" S,lt Dr.w 57.640 0 1. 24 1.404 1,267 • 0 1.300,311 

'" Il ' Hllh Dr ... 9,085 • 524,184 '" • 2,959 536 .884 

'" eo .... no .... Dr ... 28,765 • 937.121 7,521 • 4,239 ,n .646 

'" l .. norltn-Monu. ,nt dra .. z 26.391 • 1.102.603 1I.~90 0 2,277 1,742,961 

'''' Lo,, "r Prcos R, •• r 4.122 • 1.813 .199 3.794 • '" 1.82 1,533 

'" Tun •• Crn. 13 ,214 • 614 ,765 0 • 0 6<7, 979 ,,. Indlolnd lnCI ernk , 0 473.975 • 0 '" 474.127 

'" _.rd Dr~ 0 0 705,007 • • 0 705,007 

'" El.-S~~ • • or. Cr •• " .. 29.415 4.929 985.034 1¢ .8 11 3 .734 \'033 , 983 

'" S.n Albro.il -S .. nta !~ab.1 Cr llk. 17 ,762 27,3.26 974.657 22.402 0 0 1,042.147 

'" lntt. F.lcgn RUlr"oir 13.936 '" 1.119,119 4.541 • no 1.138 .3 52 

'" Los Obos Cr .. ~ 104 ,S!!! 2, 113 631. 936 4 . 171 • • H3 .038 , .. LOWfr Rio Cr.no. 48.093 0 1 .764 2.041 • 5,973 57 .871 
TOTALS 773,332 50.53029.249.173 210.350 0 1.428,14131,711.526 
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APPENDIX A 

DEFINITION OF TE RM S 

The follow ing 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 universa l soi l loss equation. It is the 
ratio of soil loss from land cropped under specified conditions to the cor responding loss f rom 
clean-tilled, continuous fa ll ow. 

Controlled drainage area-the portion of a yie ld-point drainage area above a yield point that li es 
above trapping elements. 

Drainage area- the area lying above a point, excluding the drainage area of any yield po ints that 
may lie in series above the point . 

Dry unit weight-the weight of a given volume of a substance after all moisture has bee n 
removed. 

Floodplain scour-erosion by flood flows sweeping across the floodp lain. It may occur in the fo rm 
of channelization or as sheet removal of surface soi ls. 

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

Gross erosion rate- the quantity of soil particles that have bee n detached and moved over a 
period of ti me . In this report, th is quantity is defined in te r ms of average annual t ons per acre per 
year or acre-feet per square mile. Metric equivalents of tonnes per sq uare hectometer (t/ h ml) or 
cubic meters per square kilometer (m 3/ km 1 ) are also shown in the text. 

Gully and streambank erosion- the detachment and movement of soil partic les by water f rom the 
banks of gu ll ies a nd streams. This includes t he so il that is ca used to cave in due to underm ining by 
water erosion. 

K factor-the soit erodibility factor as used in the universial soil loss eq uation. It is the rate of soil 
loss per erosion index unit as measured on a unit plot. A un it plot is 72.6 feet (22. 1 m) long, with a 
uniform lengthwise slope of 9 percent, in continuous fa ll ow, ti lled up and down the slope. 

Land-resource area- geograph ic areas of land, usually severa l 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. It is 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 dra inage area above a yie ld point from which no sediment 
is contr ibuted to the yield point, such as the drainage area of playa lakes. Erosion takes place 
within such drainag es, but the sediment produced does not reach the yield point . 

P factor- the erosion-control practice factor as used in the universa l soil loss equation. It is the 
rat io of soil erosion with a specific support practice to the corresponding erosion with straight-row 
farm ing, up and down slope. The support practices include contouring and contour stripcropping. 
Terracing greatly affects the quantity of sediment which contributes to watershed sed iment yi eld 
and the P factor must be adjusted for this practice. 

Primary sample unit- a l60-acre square located randomly within a county. These blocks were 
used as sa mple areas in the national resource inventory conducted in 1977. 

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

Sediment-sailor organic particles which are being or have been transported by water. 

Sedimentation-the process which causes soil particles to be deposited on f loodplains 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 
drai nage system, taki ng into account the transport losses and trappi ng elements along the way. 

Sediment yield-gross erosion multip lied by the delivery ratio. The total quantity of soi I particles 
that reach a defined point on a waterway in a specified period of time . This point mayor may not be 
a trapping element such as a reservoir . It may be a bay or estuary. This quantity is defined in this 
report in terms of average annual tons per acre per year, acre-feet per sq uare mile, or as tota l tons. 

Sheet erosion-the more or less uniform remova l of soil from an area by raindrop sp lash and 
overland flow, including development of water channe ls or rill s not exceeding 12 inches (30 cm) 
in depth. Rills can be easily obliterated by normal fie ld cultivation. Erosion channels exceeding 12 
inches (30 cm) in depth are classifi ed as gullies. 

Tfactor- soilloss 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. Tl1ese rates are expressed in tons of soil loss per acre per year for a specific soil. 
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I 
Transport channel/osses-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 semipermanentJy on floodplains or within channels. 

Trap efficiency-the reduction in the amount of sediment pass ing 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 occurri n9 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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