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/ PRELIVINARY
Flood Control York Flan
LFEF CREZEK WATERSHED
A Subwatershed of the Iiddle Colorado River
TX~SCD No. 98 ~ NC No. 12

DESCRIPTION OF THE %“ATERSHED

Deep Creek rises about two miles east of Rochelle, Texas, in kcColloch
County, and flows in a northeasterly direction for about 16 miles, enter—
ing the Colorado River one and one-half miles northeast of Milburn. The
watershed varies in width from two and one-half to six miles, with an
average width of four miles. UOry Prong and Rough Creek are the main
tributaries,

pilburn is located at the extreme north end of the area and is the only
torm within the watershed boundaries,

The 55 miles of county roads and two miles of stats farm-to-market roads
within the watershed provide access to all-weather higilways and to rail-
roads, U. S. Highway 283 and the Gulf-Santa TFe Railroad parallel the

watershed on the west, while U, S. Highvay 190 parallels it on the south.

The watershed has an area of approximately L5,800 acres of which 45,321
acres are in farms and ranches. The remaining 479 acres are in roads,
totns, and miscellaneous uses., The flood plain area includes 3,909
acres, all of which was covered by the July 1938 flood.

S50ils

The Edwards Flateaw soils are found at the top of the steep escarpment
that rings the west, south and southeast part of the watershed, Thesa
fine textured soils cover about 25 nercent of the total watershed area.
Reddish Prairiz soils occupy ths central portion, or 70 percent, of the
area in the watershed. Those soils arz €8 percent fine textured and

12 percent medium textured. The remaining 5 percent of the ratershed
area, located in the northeast part along Rough Creck, is Cross Timbers
soils., These solls arc 59 percent medium and L1 percent coarse textured.

Topography and Land Use

The topography varics from gentle slopes and flats on the valley floor
to a steep escarpment with maximum slopes of 50 percent along the west,
south and southeast sides of the vaturshed. Local relief varies from
50 fect on the east divide to 150 feet on the west divide. The upland
area above the escarpment has slopes of 5 percent or less.

Of the L5,321 acres of ranch and farm land 11,055 acres arec cultivated
and 34,266 acrcs used for range and pasturc. The 3,909 acre flood plain
is comprised of 1,7L0 acres of cultivated land and 2,169 acres of pas-
ture,




Approximately 87 percent of the cultivated land is Reddish Prairie,
9 percent Cross Timbers and L percsnt Rdvards Plateau soils. The prin-
cipal crops arc grain sorghum, oats, cotton, and corn,

Climato

The c¢limatas of the watorshed is typical of licCullech County and is warm,
tamperate and transitional from humid to sub-humid., It is characterized
by a somevhat crratic distribution of rainlall with moderatc winters and
long summers. The tomperature varizs from an average minimum of 33.4
degrees Fahrenheit in Jenuary to an avorage maximum of 95.2 degrees in
July. Freczing tompoeraturss occur only a fow times each wintor., The
minimum recorded temperature is -2 degrees and the maximum rocordad is
109 degrces Fahrenheit, The average frost-froe period of 233 days ex-
tonds from harch 26, the average cdate of the last killing frost, to
November 14, the average date of the first killing frost.

The average annual precipitation in the Ceep Creek watershed is approxi-
mately 25.07 inches, as recorded over a 19-year period by the Hochelle
Station at the head of the watcrshad, Precipitation is normally great-
est during the spring and fall scasons, the wettest months being hay
and September. January and February arc the driest months, Approxi-
matcely 70 percent of the rainfall occurs during the growing season from
April to Cctober. Thunderstorms arz a source of high intensity pre-
cipitation which somctimes amounts to scveral inches of rain in a few
hours,

Wrator Rosourcos

The principal water supply for livastock is surface water caught and
held in stock tanks or farm ponds. Ponds arz the only source of domes-
tic water on many farms. There is a need for more farm ponds and stock
tanks in order to provide better distribution of grazing., Numerous
water holes along the main stem of Deep Creck arc a further source of
livestock water,

The underground weter supply is limited and of poor quality,
TCONCLY OF THE WATwRSHED

Agricultural

0f the livestock in the watershed approximately 1lh percent are cattle,
146 percznt goats, 6% percoent sheocp, and 1 percant hogs, Ninety-three
pereent of the cattle are usad for besf preduction and 7 percent for
dairy purposes. Cotton is thc most important crop uscd to supplement
livestock for cash income on small farms.

Bucanse of the frequency of flooding approximately 1,200 acrcs of the
flood plain lands suitatble for cropland havs nover beoen cultivated,
Farmers and ranchers have indicatoed that if flooding were reduccd
sufficizntly this area now in pasture probably would be placed in cul-
tivation and cropped as othor bottomland arcas,




The Decp Creck watorshed lics in the San Saba-Brady Soil Conscrvation
Pistrict which is served by the San Saba and Brady Soil Conscrvation Ser-
vice work units. These work units have assisted farmers and ranchers

in preparing 37 conscrvation plans on 13,579 acres within thc watershod
boundarizs, ‘here land troatment measurns have been anplicd for scveral
vears therc has been an incrcasc in wields of 25 to 30 percent,

Urban and Qther Influencss

The Gulf Coast and Santa Fe Railread which parallels the watershoed on
the south and west, with switches at ¥ercury, Placid and Rochalls, offcrs
excellent opportunities for carload lot shipments of livestock.

Tho tovm of Milburn is small and axerts littlec influence on the wconomy
of the watershed,

While th:s 57 miles of roads in this area arc adequate in dry weather,
the low wator cressings commonly used on county roads do not allow
cressing of streams when they arc at flood stage., Thorufore, consider-
able time is lost in dotours or walting for high water to rccudes

FLCOD PROELTMS AND DAMAGES

Floods occur on Deep Crock at a frequency of two or three small floods
cach year, with larger floods occurring every two to six ycars, The
largest known flood was recorded in July 1938, This 100-year froquoncy
storm inundatced the entire flood plain of 3,909 acrss. During the
20=year period of study, 1923 to 1942 inclusive, thers werc 10 major
floods that inundated 50 percent or more of the flood plain, Evown
though floods occurrcd during the spring, summor znd fall months, a
majority of tho larger storms fell in lay and September. These storms
caused greater damage since they occurrsd after the planting scason or
just before fall harvost,

Field investigations of damages caused by the July 1938 flood were made
on ovaer half of the flood plain arca, The following is a summary of the
flood damages found:

Crop and pasture damago $50,504
Cther agricultural damage 22,008
Roads and bridgss 16,118
Sub-Total 488,930

Indircct Damages 8,893
Total 597,823

FLOOD CCNTROL ACTIVITIED

The farmers in the watorshed, working as individuals and as a group,
have attempted to solve or alleviate the flood damage problem by con-
structing low lovecs or dikes on both sides of the small water courscs,




Thesa dikes are inadequate except for very low runoff, and have failed to
control flooding., In one case flooding hzs buon aggravated by thess
measures, according to the affeeted farmers,

LARD TREATMINT ACTIVITIES

within ths past throe years ton neighborhood groups of landovmors and
opurators, with membershin wholly or partially within the Decp Creck
watershed, have been planning and applying land treatment measures with
the technical assistance of the San Saba-Rrady Soil Conservation Dis—
triet. Ther: are, at prosent, 37 farmer-MHstrict plans on 13,579 acres.
Approximately LO percent of the planned practicos have becn applicd.

HYDHAULTC AND HYTDRCLCGIC INVTSTIGATIONS

From a graph showing cumilative departures from normal procipitation
the rainfall series for the peried 1923 to 1942 inclusive was selected
as most represcentative for the Deep Crock arca. The reinfail informa-
tion uscd in these studics was obtained from the Rochelle station, with
information for the missing dates luterpoiated from the Brady station.
Tha Rochelle gagz is located at the cxtrome upper ond of the wetershed,
One rain of 13,75 inches, which fell within an cight-day period, was not
considored sineg its expected frequency of occurrence was much greator
than 20 yecars, The rainfall during this storm was even greater within
the watershed, asccording to =21l reports of local farmers, but was not
accurat~ly gaged there,.

The design storm would produce 1.9 inches of runoff from the watershed
under prasent, conditions, Rwmoff of this magnitude is expectad to occur
no more frequently than once in 25 years, and this value was used in
detormining detention storage roguiremcnts, From a study of the rainfall-
runoff relationship for this watcrshed it was found that a rain of 0,70
inch, occurring sithin a onc-day poricd, was the nminimum which would cause
flooding at the smallest channel section under prescnt conditions. There-
fore, no rains of less than this amount were considered for flood routing
PuUrposcs,

The largest rain considered within the 20-year poriod was one of 9.29
inches which producad 5.85 inches of runoff, This storm fell within a
6-day period, Under present conditions 3,305 acrus of the flood vplain
would be flooded bty runoff freom this storm, If such a rain werc to occur
aftsr land treatment practices and measures have been applicd, it is
cstimated that the area inundated would bc roeduced to 3,192 acres., With
loand treatment measures applied and the propossd detention structures

and floodw:ys in opcration 1,551 acres would be flocded as a rosult of
such a storm.

The design storm, producing 1,90 inches of runoff, would flood 3,130

acraes under prosent conditions. It is cstimated that a storm of this
magnitude vould flood 3,000 acros aftor land treatment measurcs and prac-
tices had been applicd, Yith land troatment measures applied and the pro-
posed dotention structurcs and fleodways in oporation, only 1,170 acres
would be flooded as a result of such a storm.




VL

The channel capacity of Decp Creck at Scetion No. 2 is 240 cubic fest per
sccond, This section is located approximately one quarter mile above the
Kilkurn bridge across Deep Cruek and immediately abeove the junction with
Rough Crecck. This iIs approximately one mile above the point at which Deep
Creck entors the Colorade River, Deep Creek has a gorge channel below
bGeetion Noa 2 and this arca was not censidercd in the floed routing, The
pcak discharge at this point for a 9,29 inch rain under present conditions
wes 37,500 cubic foot per sccond. The discharge would be reduced to
20,800 cubic fset per seocond by the proposed system of detention structures,
The peak discharge for the design storm was 30,800 cubic foet per second
under presont conditions, which would be reducad to 1,700 cubic feet per
sceond by the proposed system of detention structures.

A lerge percentage of the acres flooded by the various storms after in-
stallation of detention structures and land treatment practices would be
between Sactions 1 and 3, duc te inadequete channel capacity of the
stream.  This ilooded area is near the upper end of the gorge scction of
Decp Creck and all of it is in pasture,

SEDLENTLTICN CONDITICNS

30ils in the DNeecp Creck watershed are divided into three gencral groups,
(1) fine toxtured soils - 86 poroent,. (2) medium texturad soils - 12 per-
cent, and (3) coarse toxtured soils - 2 percent. Those soils extend over
threc soil conservation problem arcas; Reddish Prairis — 70 percent,
Fdiards Plataau - 26 percent, and Cross Timbers - © percent.,

The two major types of sedimentatior damage occurring in the vallzys of
Decp Creck and its tributaries are (1) overbank deposition, and (?) chan-
ncl filling.

Ovorbank Deposition

Only minor overbank deposition has ocecurrsd in tho Deep Croek vallow,
Thin deposits of modern sediment wers measured in serc arsas on the pas-
ture land adjacant to the stroan banks, Thls pasturo land exbends from
thz mouth to the hezd of Deep Crosk in a band 100 to 300 foet wide.
datural leveszs formed by ovorbank deposition average about 100 fect wide
and have an avsrage thickness of 1 to 2 foet, The measuraed overbank
deposits cover an arca of 248 acres and reage from 0.1 to 2,0 feet in
thickness., Assumirg a period of 50 ysars for this accurmlation, it was
estimated that the average armuzal rate of damage was 5 acres. It was
further cstimated that the reduction in productivity of the land would
be approximately 10 porcont, This damege ocourred mostly on pasturc land.

Chann-l Filling

Channol filling is occurring at an acc.lireted rate. The ontire channel
has an estimatoed sediment deposit of four feet in thicknoess which consists
of sand and gravel with some bars of large flat boulders. Cn the average
the chhmnel capacity of Deep Creck has been reduced 25 perecnt, but at




some of thc bends it has beon reduced approximateiy 50 porcent, The
deposits in the charmol of Deep Creek and Try Prong of Deep Creck have an
cstimated volume of 395 zcre foot.

Sodiment Uutput Rates

It is »stimated that the avcrage annmual sedimont output rate of the Red-
dish Prairic soils rangcs from 0.6 to 1.0 acre foot per square mile, the
Edvirds Flatcau soils approximately 0,k acre foot per squarc mile, and
the Cross Timbers soils from 0.5 to 1.0 acrc foot per squere milc,

FLOCD FLAIN SCOLE AND CHANNUL TNLARGUMEN

Sheet scour vas found to be active on Ll acres of cropland in the Deep
Crock flood plain. This acreage may be separated into 333 acres of
moderate damage (15 percent) with an average soil loss of 2 to L inches,
and 11l acres of scvere damage (30 purcent) with an averags soil loss of
over L inches, The average annual area affocted by scour channcls is
estimated to be 0,2 acre of pasturc land damaged 50 percent,

Strcam bank crosion along Deep Crezk and its tributarizs occurs on atout
25 percent of the banks at an average rate of approximatcly 0.2 foot
lateral cut per year, This rcsults in an estimated zverago annual land
loss of 0.3 acre.

FLCOD DAWAGES

Flood damage information for approximntely 57 percent of the flood plain
of Deesp Creck watershed was obtaincd from landowners and operators.,

kost of the information gathercd on amounts and extent of damage wes
teken with regard to ths storm of July l?—lB, 1938, Cther information

on major crops and their yields and the general flood probloms was listed
at the same timc. The monastary valuc of the percentegses of damage to the
flood plain lands by scdimont and scour was based on prosont land valuos,
Information concerning road and bridge dermage was obtained from landownors
and operators adjacent to the darage and from county highway officials.

Damage rates for the July 1938 flood were adjusted, on tha basis of
relationships found from survays of othar watorsheds of similar character-
istics, to indicate damage rates to be oxpocted from floods of various
dopths and scasons. The acroages flooded by depth incroments by each
flood in the seriss weors multiplied by the por-acre rate at each dopth
adjusted to the month of the ycar in which the flood occurred.

The total direct floodwator and scdimentation damages are cstimated to
average 33,191 annually under prosent conditicens, of which 22,915

(69 porcent) is crop and pasture damag>. After land treatmont measures
have been epplicd the cstimetzd dircet floodwator and scedimentation
damagos will be $26,089, of which $18,618 is crop and pasture damage.,
These figures are bascd on the flood plain aria cxcluding the vory minor
flood plain arcas above some of the proposced detuntion structurcs,




In addition to the atove there woere numerous indircct demages such as the
interruption of travel whilc weoiting for low water bridges to clear,
detours, depreciation in proporty values in the flooded areas and other
similar items. Tin purcent of the total annual velue of thoe dircet
damages, or $3,319, was taken as a conservative cstirate of the rnnual
indirect flood demages. The annual average monctary flood danages are
surparizod in Teble 1,

T REMEDIAL PRCGRALD ANTY ITS EVALUATION

Land Treatment Feasures Needed

On: of the mejor land treatment measurcs nceded is the scoding of 960
acrcs of retired upland aress to peronnial grossces. This land has besn
romoved from colltivation and now has a cover of annual vegetation. The
entire area in range and pasturc land, oxcupt those ar.ss on which a
range and pasture improvem.nt program has boon applicd through the
assistance of the So0il Conscrvation District, is cvergrazoed and nceds
improvement.

Approximately 326 milcs of toerracus necd to be constructed to assist in
the control of crosion on 7,825 acrcs of cultivatced land. About 180 acres
of vegetated weterweys will be nacded to carry the runoff from theso
terrace systems,

Other land troatment measures nceded include 2k miles of diversion
torraces, 30 farm ponds, 35 miles of farm fencing to onclose newly secded
and rebircd arcas, improved crop rotation on 11,000 acres of cropland,
and 34,225 acres of improvad range and pasture management.,

The estirated total cost of installing thesc reasures is $106,170 and
the annual cost, including maintenance and installation, is 19,4%%L.

Flood Control Structures and Measurocs

The flood control structuras and measurces nocded teo provide flood pro-
toction for flood plain lands and highweys ~ro listoad in Table 3,
itoms 1 to 6 inclusive.

A system of 8 detontion structures is needed to protect the flood plain
land along Deep Creck and its major tributaries. The proposed structurcs
and their drainage areas arc shovmn on the York Plan Map. Descriptive
information conesrning the structurss is summarized in Table 6.

The system of detention structures will detain the runoff from 53.1 por-
cent of that portion of the Deep Crock watershed lying abovs the town of
kilburn, exclusive of Hough Crock which flows into tho gorge soction cast
of Nilburn.

The othir flood control measurcs listod in Table 3 zare needed to reduce
flooding on bottomloands and highways. A large fleoodwater diversicn is
noeded to diveort Cedar Branch into detention structure Site 8 on Iry




Prong., 4 largc guliy plug and diversion which vill outlst into dotention
structurc Site 5 will be a more cconomical moans of runoff control than
to construct a detention structure immediatoly below the proposcd gully
plug location. Othor needed diversions add drainage ar:a to proposed
detention structures. Two proposcd culvzrts or low water crossings are
noeded beezuse of floodwater diversions which will cross county roads.,
Although 2 detention structurc is planncd on Dry Prong of Doep Creek, it
w1lll also be neoccesary to construct three floodways to further reduce
flooding. Detoenfion structure Site 8 and th. floodways are integral parts
of the plan, one without the other will be inecpable of reducing floods
sufficitntly on adjocent farm lands in the flood plain.

Zffect of theosc hicasurcs on Dereges and Bonefits

The combined program of land treatment and flood control structurcs and
ricasurces doscribed above would have provonted damage from 83 of the 111
floods vhich occurrcd cduring the 20-ycar peried 1923 to 1942 inclusive.
The remaining 28 floods would have beon roduced so as to flood only 452
acres annuczlly, causing an estimmted average annuzal demage of 5,312,
The detention structurc system is oxpocted to roduce annual flooding to
a greator exbent than the othsr planncd measures., The annual value of
the reduction of flood damags due to detontion storage and floodways is
wstimnted to be 24,306 out of o total of 332,198 from all measures as
shown in Table 1,

Farmers and ranchers who have land in the flood plain have indicated that
if flooding wers roduced materially, about 55 percont of the bottomlzand
now in pasture would bs farmed in feood and cash crops. As shown in

Table 2, it is cstimated that this intornsification of bottomland ferming
would incrcasc the net income from the land, after 211 exponses are
deducted, by about ;18,689 anmually.

The totel flood control bencfits, including both tho raductions in flood
damages end the benefits from mors intensive use of the flood plain lands,
are estimeted to be 350,887 snnually. In addition it is estimatcd that
the benefits to landownsars and cperators in uplsnd arezs of the waturshed
from the application of land troatment measures would be 53,032 annually.
The expected benefit from the combined program would amount to 113,919
annually.

The benefits from land trcatmunt were determined by wstimating the ine
creased net income of the land which would result from the application of
the necded measures, Tt was assumed that ths porcontage of cultivated
land planted to various crops would remain the same even though cultivated
and pasturc acroages would be changed in accordance with proper use of the
land., Also the perecentage of various types of livestock such as beef and
dairy cattlc, goats, and shoep would rerein tho same even though tho over-
all number might incronsce beczuse of the inereased acrcage in pasturc and
the greater carrying capncity to be wxpected from the application of land
Lreatieont measures,

The cstimated increase in annual net income is 51,092 from cropland and
w12,140 from pasture, or a total of 63,032 annually.




Cormprrison of Cost and Benofits

The ratio of the annual bencfit from detontion storag: and floodvays,
“43,075, teo the average anmual cost of the floodways and detention struc-
turcs, and the appurtenant structurcs for thoir protection, $14,007, is
3.08:2.

The ratio of the average annual benefit, 370,844, from th: land troatment
reasures to their average annual cost, $9,494, is 7.L6:1l.

The ratio of teotzl annunl benofits, 113,919, to totel average annual
cost, 23,501, is L.BL:1l.-

ANMUAL MATNTENANCE

Estimnted annual maintenance cost aftor the land treatment measures and
flood control structures have beaen instzlled is shovm in Table L.

The floed control structures will be meintained by the bencfited farmers
under an agreerent with the Soil Conscervation District which carrics the
responsibility for maintencncoe, Group orgaingaticns of farmers and
ranchers will be developed for tihis purpesc. The land treatment measures
will be maintained by the landowners or operators of the farms on which
the measures are installed,
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Table 2
Increase in Inconce Through bore Intensive Usc of Flood Plain Lands
DIEP CAULK wATZRSHED
Gross Net
Land Usc Acres Yield Production Income Cost Income
Fresont Conditions
Cotton 556 23l 1b. 130,104  $h2,15L  $22,896
Grain Sorghum 720 1700 1b. 1,224,000 20,441 7,056
Oats 1h2 Lo bu, 5,680 3,976 1,358
Corn 189 30.5 bu. 5,765 5,938 2,630
Facture 2,169 1 AU 2,169 12,970 L,958
Totel 3,909 389,879 k0,255 $49,62h
After Land Treatment,
Detuntion Storage & Floodways
Cotton 556 234 1b, 130,104  342,18L 22,896
Grain Sorghum 1,217 1700 1b. 2,068,900 3L4,551 11,927
Oats Ll L0 bu, 17,640 12,3L8 4,216
Yhoat Lo7  17.5 bu. 7,125 13,462 4,151
Corn 319 30.5 bu. 9,730 10,022 I, 1439
Fasturc 969 1.5 AUM 1,L5h 8,671 3,314
Total 3,909 121,208 50,943 ;70,265
Grogs Incroasc $20,6L1
Clearing 768
19,873

Less Added Damage 1,184
Net Increase #18,689
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Table 3
Cost Estimate Table
DOEP CREEK wATTRSHED
Cost
:  To iTo State,:
: : To  : Fecderal : County
Structure or keasure . Unit. No. : Farmer : Funds :or Other : Total
Jotention Structures Esch 8 $326,826 $326,826
Site Acquisition Total 34,995 34,995
Farth Gully Flugs Each L 8,760 8,760
Culverts Each 3 6,20k 6,204
Floodwater Diversions  Mile 3,1 16,075 16,075
Floodways Mile 5.2 6,238 18,712 2L, 950
Scoding Retired Areas Acre 960 9,792 6,528 16,320
Farm Watcrways Acre 180 13,500 4,500 18,000
Terracing Mile 326 40,750 40,750
Farn Diversion Mile 2L 3,600 3,600
Farm Ponds Each 30 13,500 13,500
Farm Fencing Mile 35 14,000 1),,000
Tarm & Ronch Planning
and Application Acre 45,800 68,700 68,700
Total $101,380 491,300 #592,680

Estimated Anmount to ke

Exrended during 1951 )
Fiscal Ycar $ 28,000  #$151,450 $179,L50
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Tablo 4
Annual Cost
IFEP CRZEX V:ATERSHED

Annuzal Cost

Structure or Licasure Unit No. Instaliation Maintenance Total
Detention Structures Each 8 & 9,690 & 800 310,450
site Acquisition Total , 875 | 878
FEarth Gully Plugs Each L 219 60 279
Culverts Each 3 155 30 185
Floodwatcr Diversions Mile 3.1 ho2 12k g26
Floodvays liile £.2 717 935 1,652
Seeding Retircd Areas Acre 960 555 555
Farm Yatorways Acre 180 653 720 1,373
Terracing Kile 326 1,630 3,260 k4,890
Farm Diversions Hilo 2l 1hh 192 336
Farm Ponds Bach 30 540 54O 1,080
Farm Fencing Mile 35 560 700 1,260
Total 216,140 47,361 £23,501
Flood Control Structurss and leasures $1h,007
ILand Treatment Mcasures 9,u4%4L
Anmual Maintenance - Farmer %7,331

Annual Maintenance - State, County and Cther 30




Table 5

1h

Compariszon of Av.rage Annual Benefit and Cost of the Hecommended Frogranm
DETP CREEK "ATERSHED

Benofit per
Dollar
Source of Buenefit Annual Cost  Annual Bunefit of Cost
(deIlers) {dollars) {dollars)
Detcntion Storage and
Floodways 14,007 43,075 3.08
Land Treatment Program
Flood Control XXX 7,812 XXX
Land Treatment XXX 63,032 XXX
Total 9,494 70,844 7.46
All Sources 23,501 113,519 L.84
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