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WORK PLAN
CLEAR CHEEXK WATERSHED
Oof the Middle Colorado River Watershed
Brown County, Texas
(Reviged February, 1955)

INTRODUCTION

Authority

The Clear Creek Watershed Flood Prevention Projeet will be carried out under
the suthority of the Soil Conservation Aot of 1935 (Publie Law NWo. 46, Thth
Congrass) and the Flood Control Aots of Jue 22, 1936 (Publie Law No. 738,
7hth Congress) and Deocember 22, 194}y (Publio Law No. 53L, 78th Cengress,

2nd 8eesion), '

Purposs snd 8cope of Plan

The Brown-Mills Soil Conservation Distriot provides, through its program and
work plan, for the application of & complete program of soil and water oom~
servation and improved plant management within this watershed. Its objeotive
is to use each aore of egricultural lard im aocordance with its eapabilities
for sustained agrioultural produotion amd to treat esch aore im soccordance
with its needs for protection and improvement. 8Such a program, when applied
and maintained om all the land within the watersked, will have a limited
effeot on peak runoff from exvessive rains but a mmjor effest in reductiom
of sediment damage. Additional measures primarily for flood prevention are
needed %0 ocomplets the eoil, plant and water comszservation program in the
watorehed and provids effective reduotions in fleod damsge,

The purpose of this plan is (1) to state specifically the land treatment and
strustural practioss mnd messures whioh are designed primarily for, or oontri-
bute directly to flood prevention, amd (2) to epecify how, whem, and by whom
they will be oarried out to aohieve the maximum praotiosble redustion of
erosion, floodwater and sediment dameges. Measuree and practioces planmed
herein oomstitute an integral part of the complete s0il, plant and water
conservation program in this watershed and have beem incorporated in the

work plan of each of the so0il conservation distriots oomoernsd.

Appliocation of this mutually developed plan will provide the protection to
and improvement of land and water resources which ecan be undertakem et this
time with the ocombined feoilities of local imterests und state and Federsl
sgenoies, Upon oompletion and oentinued maintenanss of the measures set
forth in this plan & material contribution will be made toward imoreasing
agrioultural produotion to the maximum level consistent with the capability
of the land, theredy promoting the welfars of the landowners and operatore,
the ocommunity, the State and the Nation. %The watershed lies emtirely in
Brown County and sontains 87,536 acres.



SUMMARY OF PLAN

This plan is a oombination of land treatment praotioes and flood prevemtion
measures whioh ocomtribute directly to soil, plant snd water ommservation and
flood prevention. The works of improvement as listed in Table 1 are planned
to be installed at an estimated total cost of $1,610,684), of whioh $865,510
is to be berne by State and looal interests and $745,33L by the Pederal
Govermment. Theee estimates are inolusive of the ourremt oosts of leeal
interests and 8tate agencies under the going National programs pertaining
to the objectives of this plan. The Brown-Mills Soil Conservation Distriot,
under provislons of State enabling leglslation, has agreed to aszsume
respousibility for over=-all periodic inspeoction and maintenance of the
floodwater retarding structures and stream ohannel improvement at an esti-

mated amnual cost of 4,443,

The landowners and operators will maintain the land treatment measures at
an estimated annuel sost of $23,900 im socoordance with provisioms of the

farmer-digtriot ocoperative angreememts,

Comparisons of Bemefit and Cost

When the works of improvement are applied and eperating at full effective-
mess the ratio of the estimated average amnual beaefit ($193,832) so the
estimated average annual value of the cost($97,928) 1s 1.98 to 1, based on
ourremt prioe levele for costs end long=term prioces for benefits,

DESCRIPTION OF THE WATERSHRED

Clear Creek rises near the town of Bangs in Brown Gounty, Texas, &zd flows
in a southeasterly direotion for a distemoce of approximately 2l stream miles,
entering the Colorado River four and one=half miles south of Pulin Station,
The watershed varies from five to eleven miles in width, The major tribu-
taries are Bast Clear Creek and Mustang Creek,

The small towns of Bangs, Winohell and Brookesmith 1ie within the watershed.
There are 1i0 miles of roads, of which 29 miles are hard-surfaced.

The watershed has an area of 67,536 sores, of which 86,631 sores are in farms
and ranohes. The remaining 905 sores are in towns, roads, and misosllaneous
uses. The bottomland ares inoludes 4,650 acres of flood plaim and 701 aoree
of gtream ohamnels. All of the flood plain wae eovered by the Ssptember,

1936 flood,

Soils and Land Use

The watershed lies in thres problem areas in soll oenserwatian. The Reddish
Prairies soils ooour in the northern and southsastern part of the waterehed.
The Edwards Platesu aree extemds ia & northeasterly dirsotiom soross the
oentral one-third of the watershed, and the Rolling Red Plains solls oover
the remaining morthwestern portion, The soils are lightwsolored, fine- and
medium-textured, and have been developed from shales with interbedded



sandstones and limestones., Approximately 45 perosnt of the soils is deep,
30 peroent shallow, and 2}, percent wvery shellow, all of whioh are used for
agrioultural purposes. The remaining one percent oonsists of mixed soile
in urban arsas, roads and miscellanecus uses, The soils of the area, in
general, are in fair physioal sonditiom, The land mow in oultivation has
loat approximmtely four inohes of top soil and mmoh organis matter through
long, intensive ocultivation. Land treatment measures have been applied en
about 20 percent of the oultivated land of the watershed. That smll aree
which is olassified as "formerly cultivated™ now has a poor graes eover,
All the very shallow soils and most of the steeper, shallow soils are in

rangeland with a poor to feir grass eover,

The prinoipel erops grown within the Clear Creek watershed sre graln sorghums,
oats, wheat, oorm, sottem; hay and legumes,

Total land wse in the watershed is estimated as follows:

Land Use Aores Parceat
Cultivation 26,250 30.0
Range and Pasture 57,8556 6601_
Formerly Cultiwvated 1,825 2.1
8trear Chanmels T01 0.8
Missellaneous 1/ 905 1.0

Total 87,536 100,0

y Includee roads, highways, railroad (ri;ht=ofw, end villages.

Geology and Topography

The Clear Creek drainage area lies chiefly within the Palo Pinto sectiom of
the Central Lowlamd provinoe but inocludes a small area, spproximately tem
peroent of the total drainage, of the Edwards Plateau sesotion of the Southern
Great Plains, The limited area of the Edwards Plateau, loocated im the extreme
headwaters of Clear Creek, ie au outlier or erosion resmant oapped by the
len Rose limestone, It stands nearly 100 feet abowve the level of the Palo
Pinto seotion. The upper edge of the elopes surrounding the outlier are
somewhat steep to bluff-liks along ths edges of the resistant Glem Rose lime-
otone formation. The lower part of the elope lies wpon the lese reeietant
sandy Trinity formmtion. The bulk of the ares scuth of the G.0. & 8, F,
Bailread, which runs west from Brownwood, is umderlain by rocks of Pennsyl-
vanian age, whioh range from the Btrawn series im the east soross the Canyon
group in the oemtral part to the Cisoo formations along the weetern edge.

The belts of outorop extend gemerally morth and south and oomsist of predo-
minent shales with iaterbedded sandstones and limeetomes, In general the
formations are moderately ocemented end fairly resistant to erosiom. Oon~
sideradble looal wariation, therefore, ocours in textures of overlylag soils,
types of sediment produced, and rates of erosion. In gemeral the topography
is undulatory with a tendenoy toward ridge developmemt where differential
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erosion or harder sandstones and limestones has cocurred at slower ratea than
on softer shales,

Climate

The olimate is temperate and dry sub-humid, It is oharasoterized by erratie
distribution of rainfall, moderate winters with sudden ohanges im tempera-
ture, and lomg summers. The average minimum tempersture for January is
LA degroees Fahremheit; and the average maximum temperature for August is
95,7 degrees. Temperatures as low as eix degrees below gero and as high as
11}; degress above tero have been recorded, The average frost-free period of
232 days extends from March 25 to November 12, although frost has ocourred
a8 late as April 30 and as early as October 19,

Ths average annual precipitation in the watershed ie approximately 26 inohes,
but the amnual reinfall hae wvaried from 11 to 45 inoches. Precipitation is
geuerslly greatest during the spring and fall momths aad least during the
winter months. 4n insignifioant portiem of the presipitation oceours as mow.
The seasomal distribution of rainfall is generally favorable fsr the type of
farming practiced im the watershed, sirce approximately 70 peroent of the
rainfall cocurs during the frost-free period. :

Water Resources

Surfaoe runoff is the prinoipal souroe of water for all purposes due to the
low water table and the poor quality of wnderground water, Farm ponds
sSupply a majorit¥y of the farmers and ranchers with water for domestic and
livestock uses, Clear Creek and Bast Clear Creek have numerous water holes,
some oreated by low water dams, which supply stock water throughout the

major part of the year,

There are a few sonttered areas where woll water is wsed for demestio
purposes, MNowever, the water has a high mineral content and in many sases
the wells do not provide an sdequate supply of water during the entire year,

BCONQMY OF THE WATRRSHED

Agrioultural Boonomy

The Clear Creek watershed is divided iato two gemeral types of farming areas.
The Edwards Plateau and the rougher aress of the Reddigh Prairies and Rolling
Red Plaims are used prinoipally as range. BSupplemental feed erops are grown
in the walleys. The smoother areas of the Rolling Red Plains and Reddish
Prairies are used for gemeral farming, supplemented by some livestock, The
appreximate number of the warious kinds of livestook in the watershed, based
on the U, 8, Department of Commerce Agricultural Census for 1950 are: 7,040
beof cattle, 500 dairy cattle, 12,150 sheep, 4,075 goats and 1,000 hogs.

The major crops grown are grain sorghum, oats, whest, corn, cottor, hay and
legumes. Small orshards are msintained in the Reddish Prairies areas. The



'prnotioe of growing legumes sush as vetoh and Madrid sweetclover for soil
improvement has inoreased in recent years. Nearly eall orops show an inorease
in soresge during the period 1940 to 1945, with the exception of cotton whioh

deoreased 30 percent in soreage,

The Clear Creek watershed ie served by a Soll Conservation Service work wnit
located at Brownwood and aesisting the Brown-Mills Soll Conserwatiom Distriot.
This work unit has sasisted farmers and ranchers in preparing 104 oomservation
plane on 35,803 aores within the watershed boundaries. Thia repressnts
spproximately L6 percent of the farmland within the watershed. Whers land
treatment messures have bsen applied and maintelned for several years, erop
yields have inorsssed 10 to 25 peroemt.

Urban and Other Influences

Bangs 1ie the largeet town within the watershed, It supports s populatiom
of 756 with 1ts marketing facilities for the surrounding agrioultural ares.
The towns of Winohell and Brookeemith are smaller and exert little influence
on the economy of the watershed except as rail shipping points. Brownwood
furnishee the major markets for this area.

Revenues from oil and gas fields furnish & major portion of the ncnagrioul=-
tural inoome of the area.

The 140 miles of rosds provide the rural aress with adequate outlets to
markets exoept in times of high floodwater., Two reilroad linmes provide
ample loading facilities for oarload lot shipments., 4 branoh of the Banta
Fe traverses the full leagth of the watershed while the mein line arosees

‘the upper end passing through Bangs.
FLOOD PROBLEMS AND DAMAGES

Frequent flcods have occourred in the Clear Creek watershed., The largest
flood during the 20~year period studied ooourred in September 1936, The
runoff from this storm eovered the entire L,650 acres of flood plain.

During the 20=yesr period 1923 to 1942 inolusive, 17 floods sovered more
than one-half of the flood plain., Eight of the larger floods osourred
during the spring, oausing great damage to growing orops. S8even floods
ocourred in the early fall prior to harvest and too late for planting alter~
nate orops, thus destroying the entire crop for that seasen except for small
grain already hervested.

Damages caused by the July, 1945 flood were estimated to be as follows;

Direct Dammages

Crop and Pasture $ 53,827
Other Agriocultural 72,332
Roada, Bridges and Railroads

Sub-Total $135,673

Indireot Damages ' 13,567
Total $149,2h0 -



FLOOD CONTROL ACTIVITIRS

A few individuels on upper Fast Clear Creek have sattempted to reduce flooding
on cultivated fields by constructing low levees; however, these attempts
have not been successful except for very small storms,

LAND TREATMENT ACTIVITIRS

During the past seven years, 12 small neighborhood groups of landowners and
operators, with membership wholly or partially within the watershed, have
been asgisted by the Brown=Mills So0il Conservation District in the applica=-
tion and maintensnce of land treatment practioes om their lsnd,

HYDRAULIC AND HYDROLOGIC INVESTIGATIONS

From a graph showing oumulative departures from normal precipitation, the
rainfall series for the period 1923 to 1942 inolusive was selected as most
ropresentative for the Clsar Creek area. Rainfall information used in these
studies was obtained by applyimg the Theiasem Polygon method of weighing to
the rainfall data tabulated for the Brownwood, Triokham and Winchell stations.
All major storms ocourring within this pericd were oonsidered since their
intensities and megnitudes were less then the design storm,

The design storm would produce [;.62 inches of runoff from the watershed under
present conditions, Rumoff of this magnitude is expected to ooour no more
frequently than once in 25 years, and this value was used in determining
minizum floodwater detention storags ragquirements. From a study of the
reinfall-runoff relationships of this watershed, it was found that a rain

of 1,08 inches, osourring within a cne-day period, was the miniaum whioh
would cause demage-producing floods at ths smallest chennel seotion. There-
fore, no rains of less than this amount were considered for flood routing

purposes.

The largest rain thet occurred within ths 20<yoar period was ome of 6.2
inches, which produced 2,10 inches of runoff, Under presant oonditions
4,650 scres of the flood plain would be flooded by the runoff from this
storm. With land treaiment measures applied and the proposed detention
struotures and floodways in operation, only 735 scres would be flooded as
& result of this storm; however 218 aores of the flood plain would lie
within the eediment pools of the proposed detsntion structures, 36l sores
within the detention pools, snd 402 asres would be included within the

floodways.

The ohannel oapacity of Clear Cresk at valley section one is 3,600 oubio
feet per second. This section is located approximately 2.8 miles above
the oonfluenoce of Clear Creek with the Colorado River and has a drainage
ares of 70,625 aeres, The peak disoharge at this point for s 642 inch
rain under present oomditions would be 39,100 cubic fest per second, The
discharge would be reduced to 16,100 cubio feet per second by ths proposed
systen of detention structures,



SEDIMENTATION CONDITIONS

So0il ercsion in Clear Creek watershed is moderate on the normal upland and
moderate to severe on the steeper slopes along ths watershed divides. 8heet
erosion ococurs principally on the gently sloping upland areas snd gully and
sheet erosion are aotive om the steeper slopes; Much of the erodsd material
from the steeper slopes (five to ten psroent) is being deposited as colluvium
on the gently sloping areas. The sediment output rates for ths watershed

ars generally low, ranging from 0.8 to 1.1 acre=feet annuslly per square mile
of drainage area., Thees estimated rates are based on detailed sedimentation
surveys of Lake Santa Anna and Lake Scarborough in Coleman County, Texas,
made in 1940 by the Soil Conservation Service, The measured annual sedimen~
tation rates for Lake Santa Anna and Lake Scarborough were 1,18 snd 0,81
acre<fest per square mile of drainage area, respectively.

The principal sedimentation and relatsd flood plain damages in Clear Creek
end tributary wellsys are (1) ohamnel filling, (2) overbank deposition, sad
(3) socessory damages, Other relsted dameges enmbountered within the fleod
plein are (1) flood plain scour, and (2) chamnel enlargement.

Channel Filling

Channel filling in the Clear Creek drainage system consists mostly of silt
and gravel bars between Intermittemt pools:. The damage omused is more
significent in the upper reaches of the main stem of Clear Creek. Omly
minor channel filling kas ocourred in Mustang Creek and the west fork
tributeries, The bed~load meteriel in these tributaries iz prinoipally

send end gravel deposits; while in the east fork of Clear Creek the material
oonsists of silt, sand and grevel., In gemeral, all the streame in the
watsrshed have low gradients with well defined channels. Channsl filling
has caused reductiome in ohannel capaoity ranging from 5 to 30 psrcemt in
the upper and oentral reaches of the Clear Creek drainage system. This
channel filling has caused more fraquent flooding and inoreased flood heights,
especislly in the reaches where channel filling has reduced the ohamnel
capeacities more than 20 peroemt.

Qverbank Depositian

The overbank depositiom is of minor extemt in the Clear Creek drainege
system. In most oases overbank deposition hes caused no signifioant damage.
Thare has been some temporary damage o grazing land due to sedimentatiom.
Some damaging overbank deposition oameslsting of coarse sands and gravel was
found on rangeland along Clear Cresk, Overbank depcsitiom ranges from 0.1
to 1.0 foot in thiolmess, but occurs in very small areas near or adjacemt to

the stream chennele,

Acoessory Damages

Damsge caueed by the depositiom of fine sediment (silt and olay) on oulti-
vated orops snd renge grasses has ocoourred in some areas of the flood plaim,

but the overall damages is of minor consequemce,



OTHER RELATED FLOOD PLAIN DAMAGES

Flood Plain Soour

Damage from flood plain scour in the Clear Creek drainage system is moderate.
However, shest soour and scour channels are evident in localized aress, Soour
chennels generally are not continuous, and in many places are well stabiliged
with permenent grasses. Flood plain areas having three to four inches of
scour were estimated to be damaged 25 percent, and areas having six to eight
inohes of soour were estimated to be damaged 50 percemt. A total of 1,038
wores has been damsged by flood plain soour,

Impaired Drainage on Valley Lands

No pronounced drainage impairment was observed in the flood plains of the Clear
Cresk watershed. This is due primarily to the narrow width and parabelio

shape of the flood plain oross-section, end the absence of extensive modern
natural levese or other sediment deposits that would obstruot bottamland

drainage,

Channel &lla.ggment

Lateral bank erosion in Clear Creek end its tributaries ooours at rates of
0.1 to 0,2 foot per year on 10 to 30 perosnt of the lemgth of the stream
banks. Most of the bank erosion is ooourring mlong the outside of the sharp
bends, but in many places it is offset by filling along the inside of these
ourves., It is estimated that less than one sore of land is lost emnually by

benk ercsion.
FLOCD DAMAGES

Flood damage informatiom for approximately 30 percent of the flood plain
area of Clear Creek and its major tributaries was obtained from landowners
and operators. Most of the informatiom obtained referred to the July, 1945
flood. However, ecme informetiom was gathered which related to spring snd
fall floods. Other informatiom obtained inoluded land use in the flood
plain, crop ylelds, property demege which would result from a major flood
and general flood problems. All dameges were computed on the basis of
present velues and prices and comverted to long term levels for ecomomio

ewluation,

Informatiom comoerning flood dammges to roads and bridges was obtained from
oounty highway officials and landowners living adjacent to areas whsre the
dsmage ococurrsd. '

Damage rates obtained from the July, 1945 flood and others wers adjusted on
the basis of relationships found from surveys of other watersheds of similar
oharacteristics to indicats damags rates to bs expeoted from floods of
various siges and seasons. These rates were multiplied by aores flooded by
each flood, by size and season, in the evaluation series. Damags figures



were then adjusted for recurrence of flooding. Flood plain areas lying

within floodways and the expected 25~year frequenoy pool limits of proposed
detention structures were excluded from sll bemefit calculations in Tadle L.

The total direot floodwater and sedimentation damages are estimated to
average $67,021 annually, under present conditions, of whioh $26,639 is erop
end pesture damage, These figures are based on the emtire flood plain area.
After excluding the areas of the flood plain inundated by the proposed
floodwater detention struotures, the average amnual direot damage would be
$55,32, of which $21,992 1s orop and pasture damage. These estimates are
based on long~term prices.

In addition tc¢ the sbove there are numerous indirect damages such as loss
of travel time waiting for low water bridgss to clear, deprsciatiom in
property values within the flooded area snd other similar items, Tem
percent of the total annual valus of ths direct damages, or $5,532, was
taken as a oonservative evaluation of the annusl indireot flood damages.
The average annual mometary flocd damages are summarized in Table L.

THE REMEDIAL PROGRAM AND ITS EVALUATION

Land Treatment Measures Needed

Approximately 35 percent of the needed land treatment has been applied
through the Brown-Mills Soil Conservation Distriot program. The total

land treatment needs of the watershed at the time the original work plan

was developed are shown in Table 2a, page 19, The aoocomplishments during
the period from July 1, 1950, to June 30, 195, are shomm in Tabls 1, page 12.
The difference between the sum of the spplied figures recorded in these

two tables and the total needs figures reflects the remaining land tresat-
ment needs by practices and measures in the watershed.

(ne of the remaining major land treatment practices needed is the proper
use of range on approximately 43,711 aores of rangeland. Of this area
epproximately 1,6E3 acres of retired cropland need to be over-seeded to
perennial grasses. The lmprovement of the condition of the ranges in
this watershed will provide a more favorable hydrologic cover and reduce

sediment ylelds,

Approximately 1,275 miles of terraces need to be construoted on all upland
cultivated areae in order to control sheet and gully erosiom and reduce
the sediment lead of the streamsa. Approximately 120 acres of vegetated
waterways are needed to carry concentrated runoff from these terrace
systems,

Other major land treatment measures remaining t¢ be applied include 70
miles of diversion terraces, 195 farm ponds and improved orop rotations
on 6,62l meres of crepland,

The estimated total cost of inatalling all remaining needed land trest-
ment practicee and measures including ths going program, is $939,178.
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The annual oost, including installation and maintenance, is $65,981, These
estimateg are based an the total watershed area,

Flood Prevention Btructures and Measures

The flood prevemtion structures and measures needed to provide flood proteo-
tion for flood plain lands and highways travereing the flood plaima are
listed in Table 1., A system of eight detentiom structures is needed to
protect the flood plain lands along Cisar Creek and its tributaries. The
propoeed system of structures and thelr drainage areas are shom on the
Work Plan Map., Descriptive information concerning the proposed structures

is summarized in Table 6.

The system of structures will detain rumoff from 61 peroent of the watershed
lying above walley section ome, Valley sectiom ome is located on Clear Creek
appreximntely two miles upstream from the confluenoe of (Clear Creek with the
Coclorade Biver. The area below section one is in rough and rolling rangeland
and ths channel 1= in a gorge from there to the Colorade River, BSufficient
detention storage can be provided at all detentiom struoture sites to make
pessible the use of vegetated emergency spillways.

Stream ohannel improvement 1s needed to protect additiomal arees of flood
plain where the stream channels are too small to carry the relesse rate from
the detentlon structures plus the runoff from unoontrolled areas, Stream
channel improvement is proposed abeve floodwater retarding structure No. 6.
It is not feasible to plan a flocdwater retarding struoture above this site

because of topographic conditioms,

Effect of These Measures om Demages and Benefits

The flood prevention program of lend treatment and measures primarily for
flood prevention desoribed above would eliminate flooding from 1l of the

93 damage=producing storma such as ocourred in the 20-year periocd 1923 to
1942 inclusive., Peak rumoff from the remaining storms would be redused to
the extent that total average annual flooding would be omly 503 acres
instead of 6,329 sores and would cause an ostimated average annusl damage

of only $2,300. Most of the expected reduction im annual flood and sediment
demages would be effected by the system of floodwater retarding structures.
The snnual value of the reduction in flood end sediment damages attributable
tc the detentiom structures is estimated to be $26,545 out of a total of
$58,556 from all measures, as shown in Table /i,

Farmars and ranchere who omn flood plain land indioste that if flooding
were reduoed materially, about 31 percent of the bottomlend now in pasture
would be used to grow field crops. It i1s estimated that this more intensive
use would inecreass the net income of the land, after all expenses are

dsduo ted, by approximately $12,571 annually. This, however, will be a
restoration of lands formerly cultivated to more efficient production snd
not an opening of new land to agriculture use,
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The total flood preventiom benefits, including both the reductioms in flood
damages and the benefits from more intensive uee of the flood plein lands,
are estimated to be §71,127 annually., In addition, it ie estimated that the
benafite to the landownere and operators in upland areas of the watershed
from the applioation of land treatmemnt measures would be $122,705 annually.
The expected bemnefits from the combined progrem would amount to $193,832

arnually at long~term prices,

The expected land treatment benefits were determined by estimating the
incrensed net income from the land whioh would result from the application
of the needed land treatment measures and praotices. It was assumed that
the proportion of the oropland ueed for each orcp would not change, with
the exception of a reduction in cotton acreage and an inorease in legume
orop acreage to approximately 21 peroent of the cropland. The total ares
used for oropland would be deoreased by the retirement of stesp and severely
eroded arems to pasture. It was assumed that there would be no ohange in
the proportional peroentages of the variocus types of livestook, although
the total number would change because of the incressed acreage of paeture
and the greater per-aore pasture carrying oapacity t¢ be expected from the
eppliocation of land treatment measures. The estimated inorease in annusl
net income is $108,839 from croplend and $13,866 from pasture, or s total

of $122,705 annually.

Ccmparison of Costs and Bemefits

The ratio of the average aunual bemefit from detention struotures, $36,530,
to the average annual cost of the structures and the appurtenant structuree

for their protection, $25,41l, is 1.L4:1,

The ratio of the average armual benefit from stream channel improvement,
$10, 779, to the average snnual cost, $6,533, is 1.65:1,

The ratio of the average annual berefit from land treatment measures,
$11,6,523, to their average snnual oost, $65,981, ie 2.22:1,

The ratio of total average annusl benefit, $193,832, to total average
snnual cost, $97,928, is 1.98;1. Bee Table 5,

All benefits were caloulated on lang-term prices, and all costs were
c¢aloulated on present prices,

ANNUAL MAINTENANCE

Estimated annual meintensance coets after the land trsatment messures and
flood prevention struotures have been installed are shown in Table 3,

The flocd prevention structures will be maintained by the benefited farmers
under an egreement with the Brown-Mille Soil Conserwation District whioh
carries the responsibility for maintenamnce, Group organiszations of farmers
and ranchers will be developed for this purpose. The land treatment measures
will be maintained by the landomers or operators of the farms on whioh ths
messurse are installed.
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Table 1
Estimated Installation Cost by Years - Total Needed Program
CLEAR CREEK WATERSHED
(Middle Colorade River Watershed)

February 1955
3 : No. Units: Bstimated Cost 7/1/50 to 6/30/5l
3 ¢ Applied s on- 1 :
Measures : Unit ;3 7/1/50 to: Federal: Federal: Printeg Total
: s 6/30/5 ¢ Public 1

(dollara)(dollara)(dollara)(dollara)

sasures Primarily for Flood Prevention (5C8)
loodwater Retarding 8truotures Raoh. -

tream Channel Improvement Mile - - - -
rgsements (Land Velue) - - - -
ocal Assistance & Loegal Fees - 1,900 - 1,900
ork Plan Developmemt 17,954 - - 17,954
Total A-Measures 17,954 1,900 - 19, 854
sasures for Conservation of

rtershed Lends Which Caniribute

[rectly o Flood Freventiom (B0S)

mtour Farming Aore 3,939 - ~ 5,909 5+ 909
»ver Cropping Aore 771 - - 9,252 9,252
ytation Hay & Fasture Aore - - 1,120 1,120
;ubble Mulohing Aore L, 9L - - 2,397 2,397
‘oper Use ~ Range Aere 7,299 - - lh, 1,508
nge Seeding _ Aore - - - -
wsture Seeding Aore Lo - - 3[;0 aho
wrracing Mile 209 - - la,800 41,800
.vergion Comstruction Mile is - - 20,250 20,250
md Comnstruotion Baoh 149 - - 67, 050 67,050
‘terway Development Aore 6 - - 300 300
»om & Ranoh Planning Asst.

(Acels) Aore 7,776 3,888 - - 3,888
rm & Ranoh Application

*S’t. (“010) “re 7’776 11,& - - 11’&
rk Plan Development 5,984 - - 5,98,
Total B=Mesasures 21,536 - 163,516 165,052
Total & & B Moasures 39,490 1,900 163,516 204,906
Total Flood Prevention Funds (SCS) 39, 1,90 - - -
Grand Total 39,490 1,900 163,516 204,906
litating Measures

rk Plan Development (23,938) - - (23,938)

g Program (SC8) Acre 12,678 - - 1%,678
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Table 1 - Continued
Estimated Installation Cost by Years = Total Needed Progrm
CLEAR CREEK WATERSHED
(Middle Colorado River Watershed)

February 1955
t :_FPY 1955; Bstimated Cost Fiscal Year 1955
3 s No, to 3 t+ Hom= s
Meaasures s Thit be 3 Federal; Federal : Priwte : Total

s s Applisd: ¢+ Public
{dollars){dollars) (dollara)(dollarc}

sasures Primarily for Flood Prevention (SCS)

Tcodwater Retarding Struotures Baoh  ~ - - - -
treanm Channel Improvement Mile - - - - -
asements (Land Value) - - - - -
ooal Assistence & Lsgal Fees - 150 - 150
ork Plan Development 5,98, - - 5,98,
Total A-Measures 5,98l Lso - 6,434
sasures for Conservation of

stershed Lands Which Contribute

[Footly to Flosd Prevention (5CE)

sntour Farming Asre 1,650 - - 2,475 2,475
sver Cropping Aore Slly - - 6,528 6,528
station Hay & Pasture Acre 60 - - 1,200 1,200
tubble Mulehing Acre 1,L60 - - 730 738
roper Use ~ Range Aore ;370 - - 8,740 8,7
inge Sesding Acre 82 - - 656 336
isture Seeding Acre 72 - - 1,540 1,410
srracing Mile L8 - - 9,600 9,600
iversion Construotion Mile 8 - - 3,600 3,600
md Construotion Baoh 20 - - 9,000 9, 000
Lterway Development Aore é - - 300 300
\rm & Ranch Planning Asst.

(Accl,) Aores 2,500 1,250 - - 1,250
wrm & Ranch Application

Asst. {Acol, Aore 2,520 3,760 - - 3,780
rk Plan Development 1,995 - - 1,995
Total Be-Measures 7,025 - W,260 51,20
Total A & B Measures 13,009 L50 hh,26 57,728
Total Flood Prevention Funds (85CS) 13,009 - - -
4 Total 13,009 Lso  bLh,269 57,728
liteting Measures ,

7 Flan Developaent (T.o79) - - (e

& Program (SCS) 10, 350 - - 10, 350



- Table 1 - Contlnued
Estimated Installation Cost by Years - Total Needed FProgram
CLEAR CREEK WATERSEED

(Middle Colorado River Watershed)
February 1955

$ : PY 1956: Estimated Cost Figoal Year 19%6
3 s Noo to s t Hom- 1§ 3

Measures § Unit 5 be ; FederaliFederal ; Priwate ¢ Total
3 : Applied: gPublie t

{dollars)(dollars) {dollars;{dollars)

easures Primarily for Flood Prevention (SC8)

ooal Assigtanoe & Legal Fees
ork Plan Development

Total A-Measures al;, 784 - 8,670 93, ksl

sasures for Cmsemt&.on of
atershed lands .ﬁich Contribute
{rectly to Flood Prevention {503)

loodwater Retarding Struotures Eaoh 7, 8 al;, 784 - - g, 784
tream Channel Improvement Mile - - - - -
asements (Land Velue) - - 8,670 8,670

mtour Farming Acre 2,175 - - 3z, T2 3,712
sver Cropping Aore 815 - - 9,760 9,780
station Hay & Pasture Acre 179 - - 3,580 3,580
tubble Mulohing Aere 2,190 - - 1,005 1,095
roper Use = Range Aore 6,557 - - 13,11} 13,114
wmge Seeding Aore 2L6 - - 1,968 1,968
wsture Seeding Acre 215 - - L, 300 4,300
srraoing Mile i3 - - 28, 600 28, 600
iversiom Comstruotiom Mile 11 - - L,950 4,950
md Construction Baoch o = - 1%,050 13,050
iterway Devel opment Acre 18 - - 900 900
irm & Ransh Planning Asst, .

(4col,) Aere 2,500 1,250 - - 1,250
rm & Banoh Applioatiom

Asst. (Aecl. Asre 2,520 3,780 - - 3,780
rk Plan Development - - - - -
Total B-Meaeures 5, 030 - 85,09 90,079
Total A & B Measures ; 89, 814 - 93,719 183,533
Total Flood Prevention Funds (80S) 89,81, - - -

4 Total 89, 814 - 93,719 183,533
litating Measures

rk Plan Development - - - -

g Progrem (5C8) Aore 10,350 - - 10,350
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Table 1 - Continued
Estimatad Installation Cost by Ysars - Total Keeded Program
CLRAR CREEK WATERSHED
(Middle Colorado River Watsrshed)
Fesbruary 1955

: : PY 1957: REstimated Cost Fisoal Ysar 1957

: + No, %o 1 ﬁon-_: :
Measures s Unit be t Federal: Federal: Priwate ; Total
t + Applied: s Public ;.

(doll;ra)(doll;rs){doilo.ri) (dollars)
sasures Primarily for Flood Preventiom (5CS8)

{oodwater Retarding Btructures Beoh 2, 5 77,573 - - 71,573
tream Channel Improvement Mile - - - - -
ssemonts (Land Valuse) - - - 1, 900 4,900
soal Assistanoce & Legal Fses - - - - -
>rk Plan Development - - - - -
Total A-Measures 77,573 - L,900 82,473
sasures for Conservation of

1tershed Lands Which Gomtribute

irectly to Flood Prevention (508)

mtour Farming Aore 3,300 - - 4,950 4,950
yver Cropping Aocre 1,086 - - 13,032 13,032
station Hay & Pasture Aore 238 - - h, 760 L, 760
tubble Mulohing Aore 2,919 - - 1,L60 1,460
‘oper Use - Range Acre 8,742 - - 17,484 17,484
wge Seeding Aore 229 - - 2,632 2,632
isture Seeding dore  2B7 - - 5, ThO 5, 7L0
srracing Mile 19 - - 38, 200 38,200
.version Construction " Mile 1Y - - 6,300 6,300
nd Construction Esoh 39 - - 17,550 17,550
terway Development Aore - - 1,200 1,200
wm & Banoh Planning Asst.

(Aool.} Acre 2,500 1,250 - - 1,250
um & Hanch Applioation

Asst. {Aso0l, Aore 2,520 3,780 - - 3,780
wrk Plan Development - - - - -
Total B=Measures 5,030 - 113,308 118,338
Total A & B Measures 82, 603 - 118,208 200,811
Totsl Flood Prevention Funds {SC8) 82,603 - - -

d Total 82, 603 - 118,208 200,811

litating Measures
rk Plen Development - - - -

g Program (8C8) Acre 10,350 - - 10,350
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Table 1 « Continued
Estimated Installation Cost by Years - Total Needed Program
CLEAR CREEK WATERSHED

(Middle Colorado River Watershed)
Februery 1955

K tBalance ; Estimted Cost to Canploto
s 1 o s 3 o=
Messgures 3 Unit sComploto: Federal : Federal: Private ; Total
8 3 s Public 4

_ (dollarl) (dollars) (follarn)(dollsrs)
sasures Primerily fer Flood Prevemtiop (SCS)

Loodwater Retarding Structures Back 1,3,L,6 425,169 - - L25,180
tream Channsl Improvement Mile «8 75,109 - - 75,109
rsements (Land Value) - - - 55,450 55,450
>onl Assistance & Legal Fees - - - - -
srk Plan Develcpment - - - - -
Total A-Measures 500,298 - 55,450 555,748

asures for Conssrvation of
tershed Lands Phich Cemtribute .

.reotly to Flood Preoventiom (SCS)

mtour Farming Aore 9,075 - - 13,612 13,612
ywver Crepping Aore 2,985 - - 35,820 35,820
vtation Hay & Pasture Aore 717 - - 14,340 i, 340
subble Mulching Aore 8,028 - - L,014 Lol
‘oper Use « Range Acre 21,012 - - , 08 8,084
mge Seeding Aore 986 - - 7,688 7,888
.sture Seeding Adore 862 - - 17,240 17,2L0
rracing Mile 893 - - 178,600 178,600
version Construotion Mile 37 - - 16, 650 16, 650
md Comstruotiom Each 107 - - h&, 150 48,150
terwey Development Aore 72 - - 3,600 3,

rm & Ranch Planning Asst. _

(Acel.) Aore 10,000 5,000 - - 5, 000
™ & Banoh Application _ S . .

Asst. (Adool, Aere 10,080 15,120 - - 15,120
rk Flan Development - - - - -
Total B-Measures 20,120 - 287,998 108,118
Total A & B Measures 520,118 - L3, L8 963,866
Total Fleod Prevention Funds (8CS) 520,518 - - -

d Total 520,118 - L3, Lh8 963,866
litating Mensures

rk Plan Develepment - - -

g Program (SCB) Acre 11,569 - - hl:569.
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Table 1 - Continued
Egtimated Instellation Cost by Years - Total Needed Frogram
CLEAR CREEK WATERSHED
(Middle Colorado River Watershed)

Pebrusry 1955
' : No, of 1 Estimated Total Cost
$ t+ Units ¢ s Nom= 3 $
feapures _ : Tnit 3. to de : Federal: Federal: Private : Total
8 ¢ Applied; 3 Publie 3
(dollnrs)(dollurs](dollnrs)(dollara)
)esures Primarily for Flood Prevertion (8C8)
.codwater Retarding Structurss Each 8 587,546 - - 587, 56
;resm Chennel Improvement Mile 1.8 75,109 - - 75,109
.sements (Land Value) - - - 63,020 69, 020
onl Assistance & Leganl Fees - - 2,350 C - 2,350
vk Plan Development - 22,938 - - 2%,938
" Total A-Measures 686,593 2,350 9,020 757,963

asures for Canservation of
fershed Lands Whioh Contribute
rectly to Flood Freventian (SC8)

ntour Farming Aere 20,439 - - 30, 658 30, 658
ver Cropping Acre 6,201 - - 74012 74,412
tation Hay & Pasture Acre 1,250 - - 25,000 25,000
ubble Mulohing Acre 19,301 - - 9,696 9,696
oper Use - Range Aore 51,010 - - 102,020 102,020
nge Seeding dore 1,433 - - 13,1, 13,1L),
sture Seeding Aore ,h?B - - 29, 560 29, 560
rreoing Mile 1,48 - - 296,800 296,800
versliom Construotion Mle 115 - - 51,750 51,750
nd Construotion Each - - 154,800 154,800
terway Development Acre 126 - - + 300 6,300
rm & Ranoh Plamning Asst,

(Acel, ) kore 25,276 12,628 - - 12,638
rm & Ranch Application _

Asst. (Acol. ? Aore 25,106 38,12} - - 38,12,
rk Plan Dsvelopment - 7,979 - - 7,979
lotal B-Measures ‘58, 7h1 - 79&.1h0y 852,881
fotal & & B Measures 745,33, 2,350 862,160 1,610,8,
fotal Flood Prevention Funds (SC8) 745, 33, - - -

| Total 7’-&5353’4 2,350 863,160 1161038,4,4
dtating Measures

"k Flan Development ( 31,917) - - ( 31,917)
; Program (8C8) Aore 86,297 - - 86,297

icludes $238,200 that may be awvailable from other Federal funds (ACPS) teo
‘imburse private interests,



Table 2
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Status of Flood Prevention Job Prior to Firast Year of the Work Plan

State Texas
Subwatershed Clear Creek

Date February 1955

Authorized Flood Prevention Watershed. Middle Colorado River

1 Non=Federal:

Measures t Thit ¢ Number 1 Fedsral 1 Construe- 1 Total
1 : + Cost1l/ 1 tiom 2/ + Cost
{dollars) (doilars) [dollars)
"A" Measurss
Subtotal
"B® Measures
Contour Farming Aore 2,600
Cover Cropping Aore 980
Rotation Hay & Pasture Acre -
Stubble Mulching Aore 2,300
Proper Use Acre 3,500
Range Seeding Acre 130
Pasture Seeding Aore 5
Terracing Mile 110
Diversiom Construction Mile 7
Pond Comstruction Bach 20
Waterway Development Acre 16
Farm & Ranch Planning
Asslstenoce Acre 5, 000
Farm & Ranch Applioatiom
Assistance Asre L, 600
Subtotal 9,300 59,900 69,200
‘otal A and B Measurss g, 300 59,900 69,200

Flood Prevention Funds including acoeleration funds,.

Inoludes an estimated $20,700 of other Federel funds (ACPS) by which private
interests were reimburaed,
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APPEXNDIX
Table 1 - Increase in Income Through More Intensive
Use of Flood Plain Lands,

Table 2 - Individual Justification -~ Floodwater
Retarding Btructures,



APPENDIX

Table 1
Increase in Incoms Through More Intemsive Use of Flood Plain Lands
CLEAR CHEEK WATERSHED
(Middle Colorado River Watershed)

3 s $ s 3 3
Land Use s Acres 3 Yield 1 Produo- 3 Gross : Cost ; Net
3 3 1__tian 1 _Inoome 1 _Incoms

(dollars) {(dollars) (dollers)

Present Conditions:

Grain Sorghum 660 1,908 Lb. 1,259,280 21,030  6,L168 1,562

Wheat 61, 17 Bu, 10,438 19,728 6,570 13, ;EE
Oats 304 39 Bu. 11,856 8,299 3, 055 5

Cotton 217 292 Lb. 63,36, 20, 530 9,535 10,995
Corn 165 22 Bu. 5,280 5,861 2,270 3,591
Pasture 2,395 1.5 ATM 3,592 13,25, 8,191 5,063
Total h' 355 - - 88’ 702 36’ 089 520 613

\fter Land Trestmemt,
Detention 8torage and

Floodways;
Grain Sorghm 916 1,908 Lb. 1,747,728 29,187 8,977 20,210
Theat 851 17 Bu. 14,467 27,343 9,106 18,237
Onts h22 39 Bu. 16,458 11,521 4,2 7,280
Cotton 202 292 Lb. . 88,18, 28,572 13,270 15,302
Corn 228 3@ Bu. 7,296 8,099 3,137 L,962
Alfalfs U L Ton 56 1,438 L86
Pasture 1,622 1.5 AUM 2,433 8,978 5,547 3.431
Total ,-l»s 355 115,138 L, 7al 70, 37’4
'looded Too Of'ten
to Intensify 295 Gross Inorease 26,436 Net Incresse 17,761
Lesa olearing 773 ao. @ $15,00 =
$11,595 @ L percent = L,
Less added damage 11,
Leas added overhsad _ 1,159
less added taxes 2
' 15,7685
Discomt factor B 0.926
Long-tamm price factor : 00:86

Net Bemefit 12,571
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