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PRELIMIVWARY WORK PLAN
For Runoff and Jaterflow Retardation
and Soil Erosion Prevention
CLEAR FORK WATERSHED
of the Trinity River Watershed
TX{«3CD's 29 and 55 Tr. No, 8
Aurust 1653

DESCRIPTION OF THE WATERSHED

Clear Fork rises near the town of Poolville, in Parker County, Texas,
and flows in a southaasterly direction for LO miles, emptying into
Benbrook Reserveir. The watershed ranges from 7 to 12 miles in width,
averaging 10 miles, GOourd Neck, Willow, Burgass, Bear, South Bear,
Rock and Primrose Crasks are the major tributaries.

Weatherford is the prinecipal municipality, but there are saveral small
villages located in the watershed.

Thers are 415 miles of roads, of which 102 miles are hard-surfaced and
300 miles are graveled all-weather roads., Of the 110 bridges, 35 are
major bridges spanning the larzer streams.

The watershed comprises 266,380 acres, (417 square miles) of which
261,98, acres are in farms. The remaining 1,896 acres, about 1,8 per-
cent, are in urban areas, rocads, railroads and miscellaneous uses. The
bottomlend area includes 8,408 acres of flood plain and 488 acres of
stream channels,

Scils and Land Use

The Clear Fork watershed lies within two soil conservation problem areas.
About 72 percant of the area above Benbrook Reservoir is Grand Prairis
and 28 percent is West Cross Timbers.

Tho Grand Prairie portion of the watershed was originally covered by %all
grasses. The scils were developed from limestons and shale formations
ond consist of dark clays and clay loams. They vary from gray to brown
in coler and from deep tc very shallow, The very shallow scils are
fairly well distributed over the Grand Prairie area, mostly on valley
slopes, and are no% suited %o cultivation,

The deeper scils of the Grand Prairie are falrly fertile and suitable
for cultivation of general crops. They occur mostly on the more gently
sloping divides and in the valley bottems. The Grand Prairie solls
occupy about the lowsr two-thirds of the watershed. Brosion over nost
of this area hus besen moderate due to the types of farming practiced,
Scms small srains are grown which provide winter cover for the land,
About 23 porcent of the Grand Prairis is in cultivation, &7 percent
pasture, and 10 parcent wooded pasture,

The Wast Cress Timbers aree is located at the uppsr end of the watershed,
The area orizinally was covered with native vost oak timber until cloared
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for cultivation., Most of the clearod land, except the bottomland soils,
lios on rathor steep slopes., The soils ars mostly medium textured, with
somo coarse texturcd surface soils overlying crumbly subsoils, Erosion
in the aroa is sevore %o vory soverc due to improper land uss, steopnoss
of the slopcs, poor vegotativo cover and the high dotachability of the
soil particles. Wind erosion is rather scvore on the coarser toxbtured
soils. About L porcent of this area is in cultivation or idle, 28 peor-
cont in open pasturse and 28 percent in woodod pasture.

Approximately 55 percent of the flood plain is cultivated, 32 porcant
is in open pasture, and 1% percont in wooded pasture.

Goology and Topography

The watershed lies in two sections of the Contral Lowland rhysiographic
provinco, and contains two lower Cretacoous rock groups.

The westorn headwater area of the watershod, known as the Wost Cross
Timbers (28 percent of the drainage area), is underlain by tho sundy
Trinity formation. Underlying mest of the eastern part is a series of
limostone, marls, and shales of the Fredoricksburg and Washita formations
(72 percent of the drainago area) which overlie the Trinity sands.

The Frodoricksburg limestonos outcrop in narrow bands or ridgos along
the watershod dividos of most of the tributary streams in the centrel
and lowor reaches of the watershods In general tho Frodericksburg fore
mation lios botweon the Trinity on the west and tho Washita formation

on the east. Tho Washita formation occurs in tho oentral and lower sec~
tions of the watershed,

Gonerally the structuro of all tho rock formations is fairly uniform,
Tho dip of the formations is approximately southeast a% low angles, In
genoeral the sandy, casily eroded Triniéy formstion (¥est Cross Timbers)
has produced medium to conrso toxturod, fertilo seils. The shalos,
marls and thin limestones of the Frodoericksbure and Vashita groups
(Grand Prairie) have woatherod to produce derk hrown to black fine
toxtured prairie type soils.

Practically all of the area is topographically mature and has & woll
developod dendritic drainago system. The tovography is rolling, bocoma-
ing more brokon nsar the hoadwetors. Local rolief alonz the major
streamn valloys ranges from a minimum of 50 foct in thoe lowar recches to
about 200 feot noar the headwaters. Elevations rango from about 1,250
foot nbovo moan sca level at tho sourco to 617 feet in tho channal at
the Benbrook Roservoir dam,

The Cloar Fork has nn avorago slope of 12 feot per milc. Tho stream
channol in tho lower reaches is from 70 to 200 foct wide, averaging
about 100 feots Tho banks aro 11 to 23 fent hich, with an avorage of
17 foot. Most of tho streams in this grec flow ovor limestone bodrock,
Stream channels in tho upper reaches avernge 50 fect wido with benks
about 8 foet high., The stream bods in this nrea aro characterizod by
altornate bars of coarse sand and grevel and ponded pools.




The flood plain averagos 2,000 foet wide in tho lower roachos and 1,000
fecd wide in tho upper reeches,

Climato

Toemperatures for this area range from 1l degrees bolow zore to 113
dogroes above zero, with o mean temperaturs of .1 dogrees Fahronhoit,
The avorage dates of theo first snd last killing frosts arc October 24
and March 25, respcctively, an average growing soason of 233 days. The
average annual reinfall is 31.25% inches with tho hooviost precipitation
falling during the months of April, Mey and Junc,.

Wator Rosources

Bonbrook Resorvoir is tho larzest body of surfaco water within tho watore
shode Tho Toxas and Pacific Railroad leke has been purchasod by tho City
of Weathorford, and wator from this seurce now supplemants water from
decp wells for the city's supply. These doop woells, oxtonding into tho
Trinity sand, aro its mein source of water. The prosent usc of water in
the watorshed is principally for municipalities, livostock and domestic
purpeses. Only & small amount is used for irrigation, but with seil
characteristics suitable for irrigetion oxisting on & large portion of
tho bottomlands, it is anticipated thet there will be s domand for a
aroator water supply in the future.

ECOFOMY OF THE “ATERSHED

Agricultural Economy

The watoershed contains an cstimated 762 farms with an avorage sizo of

34} ecres. Tho Wost Cross Timbers in the upper part of the watershod
was formorly dovoted to zonaral crep farming but has beon largely rotirod
from cultivetion due to orosion and dopletion of scil fertilitys, It is
now usod principally for livestock production.

The principal crops grown includo alfalfa, small grains, corn and hay
crops in the Grand Prairie; and sorghums, corn, peznuts, costor heans and
some truck crops in the West Cross Timbers Problem Ares in Soil Consorva-
tion. Supplomeontal grazing is also obtcined from smell grain, vetceh and
Johnsongrass. Production is still zood on the lovel aroas and gentlo
slopes but the neod is apparent for conservation erop rotations on all
cropland to increaso tho organic matter content and productivity of the
soil, Large aroas of tho Woss Cross Timbers are sevaroly eroded and
should bo planted to pormanernt grass. In the Grand Prairio erop land

is confined lergoely to the more zentle slopos,

Bocauso of the froguency of flooding in ths upmoer portion of the water-
shed (West Cross Timbers), 20 porcont of the flood nlain aroa formerly
usod for high incoms crops such as corn or cotton is now mesdow, pnsture
or idlo land. Tho lowor (Grand Prairie) roach docs not flood as froquent-
ly and the larnd use in the flood plain has remaincd unchangod,
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Fifteen neighbor groups of landowners and operatcrs, with membership
wholly or partially within the Clear Fork watershed, have bsen coopere
ating with their local soil conservation districts in the applicatien
and maintonance of land troatmont measures on their lands. It is
oxpocted that when land troatment practices hove been applied and
maintainoed for as long as two or threo yoears, yields in the watershod
will be incroasod approximately onew-third,

Urban and Other Influencos

One incorporated town and soven small villegos in tho watershed are
lergely depcendont upen the agricultursl production of this aroa,

Fifty-two miles of State and Federsl highways, fifty miles of farm~to=-
markot roads, and three hundred and forty threo miles of county roads
provide access to almest all parts of tho watershod, Howover, floods
frequently make many of these roads impassablo and cause delay in getting
to markot with perishable products.

Clear Fork watershed is sorved by two railroads, The Gulf Colorado and
Santa Fe and the Texas and Pacific, with locding points at Weatherford
and Aledo. Howevor, farmers depend on private transportation to move
their products to markots in "oatherford and Fort Worth,

FI.GCD PROBLEMS A'D DAMAGES

Clear Ferk and its tributaries flood frequently and eause high annual
damagos. Fleoding occurs gbout 3 to L times a yoar in the uppor portion
of the watorshed and 1 to 2 times a ysar in the lewer reaches, This
difforence in froquoncy of flooding is principally due to tho size of
channols in the upper and lower portion of tho watorshed. During the
20=yonr poriod 1923 teo 1942, inclusivo, there wore 1 floods that covered
more than ono~half of tho flood plain ond 58 smaller flcods., Thirty-oight
of the flcods ocourred in the months of April, May and June., Eleovon
flcods cceurred in Octoboar and the romeining floods occurred in the other
elght months of the year. Tho spring floods ccused extensive damages to
grewing crops and sovere damago wos caused to maturo, unharvestod crops
by summer floocds,

The types of flood damage encountered in the watorshed wore: (1) damage
to crops and pasturoj (2) doposition of sedimont in reserveirs, channols
and cn valley lands; (3) flood plain scour: (4) damazo to roads, bridges
and fences and loss of livestock, Other damages include late planting
of creps, incroased cost of cultivation causod by noxicus weeds, and tho
pDlanting of lowor income crops of shorter growing season duc to spring
floods. An estimated 417 cere-foot of sediment is reaching the lower
end of tho watershed ennuslly and boing dopositod in the Benbrecok Reser=
volr,

LAYD TREATMENT ACTIVITIES

The Clear Fork watershed is served by threc Seil Censcrvation Service
Werk Units which aro assisting the Hood-Porker and Dalworth Seil Conser-
votion Districts, The work units have assisted farmers in preparing




297 conscrvation plans en 102,145 ccres. fpproximately 25 porcent of
the planned practices have beoen applied,

FLOOY PREVENTION ACTIVITIES

The uppor portions of all stream channcls are badly clogzed with sedimont
and have vory little capacity for storm runoff. Theso blocks cause flood
water tc break out of the chennel and inundnte portions of the bottomlands
before the normal channel capacity is reached. Land cwnors have made
attempts te protect thelr bottomland ficlds frem floods by constructing
lovoes, dikes and diversions but sinco those individual efforts were not
coordinated much of the offort was wasted, However, inundation of bottom-
lands by some of the smaller floods has been prevented by these structuros.

HYDRAULIC AND HYDROLOGIC INVESTIGATIONS

From o graph showing cumulative departures from ncrmal precipitaticn,
the rainfall series for the pericd 1923 to 1942 was selected as most
ropreosontativo for tho watershed aren.

The design storm, under maximum runoff producing conditions, would pre-
duco l4+30 inchos ¢f runoff from the watershod, Runoff of this magnitude
is not oxpoctod to occcur mere freguontly than cnce in 25 years, and this
velue was used in dotormining minimum dotention storaze roquirement,
From o study of the reinfall-runoff relatienships for this watershed and
the hydraulic charascteristics of the stream channcl it was found that a
rain of 1,58 inches, occuring within a cno-day peried nnd producing

0.1 inches of runoff was the minimum which would cause fleocding at the
smallost channcl soctien. Such 2 ruin would preduce 1,050 ¢.f.s. at the
roeference cress-soction, Thorefere, no rains of loss than this amount
wero considered for flood rcuting purposes., The largest rain considered,
which cccurred durinsy the 20-year nericd, was cne of 5.92 inches, which
preduced 1,95 inches of runoff, Undor prosent cenditions 8,408 acros cf
tho flood plain above clevation 730, the fleed peel limit eof Benbrook
Resorveir, would be flocded by tho runeff from this sterm, Yo flcod
plain acreage wculd lie within or cbevo the pecels of the preposed flood-
wator rotarding structures., With land trceatmsnt practicces and moasures
applied to tho land, 7,942 acrcs would be flecded., With land trcatment
practices and measures appliced to the land, 7,942 acrss weould be flooded,
Hith land treatmont measures applicd end tho propesed floodwater retard-
ing structures in oporation, only 4,056 acres wculd be flooded as a
rosult of such a storm,

Tho channel cupacity cof Clour Fork ot Cross-8cction No, 3 (tho reforonce
crcss-section) is 3,589 cubic feet per sscend., This socticn is locetad
cbcut 4 miles scuthocst of Aledo end is at tho locatien ¢f the USGS

3tago Recordor, The peck discharge at this peint for a 5.92-inch rain
under prosent conditicns is 16,500 cubic fect per secend. This discharge
would be recducod te 8,609 cubic foet per secend by the installaticn of
tho land freatment measuros and proposcd system of fleodwater retarding
structures, & roducticn cf LB porcant,
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SEDIAENTATION DAMAGES

Shoet and gully orosien are severe ovor much of the Wost Crnss Timbers
area, These arens of severe orosion are directly related to the type

of farmming practiced, cultivation of steep slopes and impreoper land
troatmont, Overgrazing of range lands in some of tho Grond Prairie area
nlso hos causod accelerated runcoff end erosicn. BErosicn on tho cultivated
land in the Grand Prairie is moderato since farmers prow small grain and
othor ¢lcse grewing creps which tend to roduce orosion., 1In tho Cress
Timbers aroa row crep feorming hes predominetad and the azriculturnl vrlue
of much of the cnee preductive land has boen destroyeds. Erosion has
decroased in the past ton years in parts of the Wost Cross Timbors area
due te abendenmont of scme of the stocper and moro severely oreded
cultivoted land. Netural revezotetion has aided in retarding ercsicn

en much of the idle and pbandoned lands. A few of the oxtensive gully
systems have bocome partinlly stnbilized in recent YOGS,

The principal sedimentation damages in the watershed aro: (1) overbank
deposition on velley lends; (2) damage te roserveirsg {3) accossory
damages; and (L) chennel filling, Other rolatod dammres are (1) £1ocd
plain secur; (2) channel enlargements and (3) impeired drainage on valloy
lands.

Overbank Depecsiticn

The dopesition of scndy sodiment on the fleed pleins of Clear Fork and
its tributary valloys has coused an estimeted average damage of

10 to 30 percent te 122,2 acres ennuclly, Those averaze annuzl demagos
are estimoted in torms of decrensed ficld ¢rep and pasture grass yiolds,
besed on o reconnaissanco valley sodimentntion survoy which shews that
6,110 acras of valley lend in Clear Ferk ansd i%s tributarios heve boen
damogod by medorn sedimont rdepesits over a pericd of 50 years (estimatod
period of aneesloratod ercsien), Theso depesits range in thicknoss from
a few inches to sbeout 6 feet, averaging sbeut twe foet., Depesition on
the main stom cf Clear Fork and the upper tributarices is wvalley-wido
down to abcut Dicoy schocl and torminates cless te Alado, Depesits are
valley-wide clcng the upper rsaches of “Hllow Creck, then narrowing

down somewhat cn Scuth Fork and extending in a decreasing width below

Us S» Highway 377,

Roservolir Domasges

Under prosent watershod ernditions it is estimated that Brnbreck Resorveir
will recoive sodiment acoumuleticns at an average annual rate of 1,0 nere=
feot per squere mils of the Cloar Fork drainage area, er 417 acro-feob,
Tho Wost Cress Timbors ares (127 square milos? is axpeceted t contribute
approximately 1.5 ccere~fuct annunlly per square mile of drainage arca,

and the Grand Prairio (300 square miles) appreximately 0,8 acre-foot
ennuclly ver square mile of drcinags areas These estimetss aro basod

on tho detriled scdimentation surveys cf Lake Dallas and T & P Resorveir
(Woatherford) made in 1938, with cdjustments fer land use, ercsicn con-
diticns, and size of wntershed, Fer celeulating benefits frem tho




flecodwateor retarding structures, it wes estimntcd that land treatmont
msnsures weuld reduce the present sediment preduction rates an averago
of %6 percent, or an annual reducticn of 114G acrc-feet. The 33 propesod
flcodwater rotarding structurss weuld reduce the annual ssediment contri-
butisn to Bonbreok Reservoir an additiconal #0 acre-fect., Thus the land
treatment monsures plus tho proposed flecdwator retontion structures
weculd reduce the annunl sediment accumulction in Benbrook Reserweir by
208 ncre=fect, or an average reducticn of 50 percent,

The present annual sedimentntion damazes to Banbrook Reserveir ere
ostinmated te bo %1¢,753, Annunl benefits duc to reducoed sedimontaticn
are estimeted to be 37,008 from land troetment and 32,8L2 from floodwater
retarding structures, cr a combined annual benefit of 39,900, These
estimates are based ¢n n replecement cost of 347.3%7 por acre=feoct of
storage capacity, which is equivalent tc the cost of 312,250,500 for
Benbrock Resorvoir as sstimoted by the Cerps of Enzineers in 1951.

The only cther reservolr of consequencs in thoe wotershod is the T & P
Reserveir., It is estimoted that undor present ccnditions the average
annual sedimentaticn damage tc the reservoir is %3,%90. The application
cf land treatment measures tc the watershed londs is expected to reduce
tho present sedimentution rote approximately L0 percent, This would
result in an average snnual benefit of 31,356 to the reserveir. These
ostimates are based on the detalled sedimentation survey of the T & P
Reservoir made by the Soil Conservation Service in 1938. The measurod
average annucl sediment accumulaticn in the reserveir is 0.8 acro-foot
per squere mile., Nc¢ flcodwater reterding structures are planncd in the
T & P Reservoir wntershed, thorefore, nc benefits from structures weculd
be cbtcined, :

Accessory Damecges

The dopcsiticn of scdiment cn field creps esnd pasture grasses is cousing
scme domege in the upper roaches of the Clear Ferk drzinage systems The
damagos range frem moderacte, cnused by the depesition of cearse sandy
sediment whioh not enly affocts growing plants tut has scmo effect on
succeeding crops, tc minor damame cousod by the depesition of fine sediment
(silt end clay). The mcderate damages are included with overbank doposi-
tien and the minor damages are inecluded with flcedwoater domages.

Channol Filling

The dopesition of sediment in the strosm channol is causing considerablo
damazo in the Clear Ferk drsinnge system. Channel filling is occurring
at o rathor rapid ratc in the upper part of the fleed plain whore reduc-
tiens wp to 75 porcent cf the orisinal channel ceapacity were cbservaod,
The rate of filling decreascs dewnstream, and practicclly no channol
filling is cccurring in the lowor roeaches cf the nein stom of tho Clear
Ferk, Bedlcads cof sandy sediment, hewever, are carried the full lenzth
of tho channal dewnstresm tc tho head of Benbrcck Reservolr,

Chonnel deposits comprise only a smell velume of the tctal medern depcsits,
but they have boen of majer imperitonce in ccusing increased covorbank

flending,
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Sediment Output Rates

Tha present sediment output rates for the watershed range from 0.3 te
1.0 scre-fcot annually per square mile of drainsge area in the Grand
Proirie area, and 0.8 t¢ 2.0 acro-feet annually per squarc mile of
drainags arca in the West Crcss Timbers. Thoese estimated rates cre for
wetorsheds with draincgoe oress of 1,0 to 7.0 squarc miles. Scme of tho
smnll tributery wotersheds (50 te 200 aperes) hove average annual output
rates up to 5.0 nere-feet por square mile of drainnge area in the Wost
Cross Timbors crone Theso rotes are based on the detoiled sedimentrtirn
surveys of Leko Dellos ond the T & P Resorvoir, made in 1938 by the Scil
Censorvaticn Sorvices The mensured sediment output rates for theso
surveys woero 1,1 aero-fect cnnually per square mile for Lake Dellas ond
0.8 for the T & P Reserveir,

In additicon to tho abeve data 11 detailed upland site studies wore mode
te ostimate tho sodimont cutput rates fer individual floodwater reton-
tion structures.

The preodicted sedimentation rote for onch of the fleodwater retarding
structures wos cdjusted feor: (1) present ercsion rates, lend use and
venotativo cever of the wrtoershed lendsy (2) size and shape of the
wotershed, cnd (3) tho leoction of high sedimont production creas,
especially in tho West Crcss Timbors, with reforence tc the structure
sitess The sourcos of the sedimont carried by tho strenms cf Cleor

Fork dreinoge systom, or moosured as deposited material in reservoirs,
aro as varied as the types of oerosion in the wotershed. Heweover, the
relativo amcunt of scdiment derived from the varicus sources becomes
egxtromoly impertont in the ovcluation ef the offects of land troctment
upent sediment production cf the wontorshed. Based on the 11 dotailed
upland wetershod studies sand reconnaissance investizotions in tho remcin-
dor of tho wntershod, it is estimated that the relative sediment sources
cf tho watorshed are s follcws:

L] a
1 .

Problem Aroa : : Estimated Securcus of Sediment (Percent)
: Area @ Shect ¢  Gully :Stroambork iFloced PLain
t Sge Mi, @ Brosicn : Ercsicn ¢+ Erosicn Seceur
Grend Prairie 300 8o 13 5 2
West Cross Timbers 117 55 35 7 3
Weightod Average
fer Watorshed h17 73 19 6 2

Sedimont depesition in flceodwater rotording structure poels with drnincge
aroas of loss than 1,0 squore mile is ostimated teo be about twe-thirds of
the gross oresion, Fer draincgo aroas cf 1,0 tc 5.0 square miles the
quuntity is estimzted to be cne=half cof the gress crosicn, ond for drainnge
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arens of 5,0 to 10.0 squore miles the amount cf sediment dapesited in
the structuro peels is estimatod te bo cne=third of the gress erosicnm,

Lend trectment meesures cppliod te the wetershed lands ore expectod to
roduco the sediment cutput rate L0 te 70 perceent for dralnaze arocas of
1.0 to 5.0 square miles. The reduction in sediment cutput rontes for
the larger drainage crecs (5,0 to 20,0 square miles) will range from
20 to 50 percent,

OTHER RELATED FLOUD PLAIN DAMAGES

Floed Plain Scour

Domage frem flocd ploin scour is moderats in the Cleocr Fork watorshed.
Scour channols ccoupy cpproximatoly 310 acres cf tho flcod plain arce
but most of thom are wido, flat-becttomed channels thot cen bo crossed
by farm implements. During overbank floods areas are scoured to plow
depth, resulting in & loss of producticn capacity of 25 to 75 porcent.
Floed plain scour hes coused ostimotod damage of 25 porcont to 2.2 scros
cf orcplend and 1.9 acros of pasturoy 50 percent damage te 4.5 acros of
cropland cnd 3.8 acros of pasture; and 75 porcent demegs to 4.6 acros

of cultivated lecnd end 3,8 acres of pasture annually.

The scour channels are rother unifcrmly distributed threcuzhout the flecd
plain area. In the lower pertion of the watershed fleoed plain scour
drmagos are typical ef theso feound in valleys of the Srand Preirie, In
valleys of the West Cress Tiubers, hewever, meny of the sccur channels
are in arens of dopesiticn bohind natural levces.

Channel Enloargement

Stroam bank corcsicn and channel ontrenchment cre of miner importance

in tho Clear Ferk watershed, Threoughcut the flcod plain orea honk
ercsicn ceceurs for shert secticns (50-100 foot), with cnly slizht
shifting in the sharp bends of the chonnel. There is on average ocnnucl
lcss of cnly 0.51 acres due tc chennol onlargement., 3toble channols
with bonk cutercps partly of limestenes and sholos are typieal in tho
Grond Prairio, while sodiment depesiticn in the channoels cf the West
Cress Timbers causes decronses in channel capacity and censideresble
instability of tho channels,

Inmpeired Draincge on Valloy Leonds

Pocr drcinage conditions, as o result of excessive sodimeataticrn and
sceur chennels, hos affected apprrximatoly 12 acres ennunlly in the
Clear Feork wetershod, Tho annual demazo is ebcut 50 poreent in torms
of roduccrd pasture grass yields., The prndago or swamping is duo mcstly
tc {1) the fermetien of natural levees which cbstruct tho free flew cof
sido slope runcff and flocdwater inte the noin channols, and (2) the
depesiticn of sodimont plugs in the scour channels.




FLOOD DAMAGES

Flood damage information on 70 percent of the flood plain arag of Clear
Fork and its major tributaries was obtained from landowners or operators.
Information cobtained included flood plain land use, yields of major
orops, property damage which would result from a major flood, and gensral
flood problems, The monetary value of the damage to fiood plain lands

by sediment depcsition and scour was determined on the basis of present
prices and costs,

The schedules obtained were analyzed tec determine tha land use in the
flcod plain, crop ylelds, other agricultural damaze and crop end pasturo
damaga,

Information concerning flocd damages to roads and bridges was obtained
from the county commissioners. ¥No damame to railroads was reported
during the 20-year pericd investigated,

Damage rates, as determined from the damace survey were adjustod on the
basis of relationships found from surveys of other watoershods of similar
characteristics to indicate damage rates to be expected from floods of
various sizes and seasons, These rates werc multiplied by acreages
flooded by wach flcod, by size and secason, in thoe ¢valuation series and
damagos adjusted for recurrence of fleooding,

For the purpose of this study the flood plain on the mein stem of Cloar
Fork of the Trinlty was divided into four reaches and one major tributary
{South Fork) was divided into two reaches. Differences in land use,
yields, channel charactoristics and froquency of flooding mado soparato
evaluations of the soveral roaches advisablo,

Tho total direct floodwater and sedimmt damages are estimatod to avorage
$181,74, under prosent conditions of which 38l,728 (L7 porcent) is crop
and pasturo damags. In addition, thers aro numorous indircet damazos
such as the intorruption of travel, lossos sustainoed by the dealers and
industries dependent upon apgricultural products, less of porishablo farm
preducts, deprociation in proporty valuss in the flocded arcas, and
similar ltems., Ton porcunt of tho total annual value of the direct
damages or 318,176, was taken as e ceonservative ovaluation of the annual
indircocet flood damagos The average annual monctary flood damagos are
summarized in Table 1,

THE FEWMEDI AL PROGRAM AND ITS EVALUATION

Land Traeatment Measureos Weedod

The major land treatmont meesurcs nceded are: (1) seeding or sodding
20,917 acros of retired land; {2) seccdine eritical orosion aroas totaling
455 acresy (3) sodding 319 acres of farm watcrways and (l) constructing
71 miles of finld terracos.

Other land troatment moasurcs ncoded includr 3% miles of diversion
terreces, £05 farm ponds, 57 miles of fomecinz %o cnclose noewly rosecded
and rotirod arees, conszrvaticn reotations on 75,440 acres of cultivated
land, and improvsd menszomont practices on 128,792 acres of pasturc.
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The cstimated cost of installine those measurss is %1 01h,;90 and tho
annual cost, including installation and muintenance, is h8,149,

Structures and Measures for Runoff and Watcrflow Reterdstion

The runoff and waterflow rotardation structures and measuros nosded to
provido protoction for flood plaein lands, hizhways, and roads aro listed
in Table 2, itoms 1 - I, inclusivo,

A systom of 33 floodwateor retarding structures and one drop inlet is
nooded to protect the flood plains along Clear Fork ond its tributarios
above Elev, 730, the flood pool olevation of Benbrook Reservolr,

The proposod structures and their drainage aroas aro showm on tho work
plan map, Descriptive information concerning the structures is summarizcd
in Teble 5. This systom of flood water rotarding structurass will deteain
runoff from 31.9 percent of the watershod area above the Aledo gago.

Sufficiont dotontion storage can be provided at all sites to make possible
the use of vegotated emergeoncy spillways.

The one drop inlet listod in Table 2 is ncedsd to control a eriticanl
erosion aroa, and theroby protcct tho flood water rotarding structure
Mo, 30 from excessive sedimentation,

As indicated in Table 2, it will be necessary %o rolocato or raiso short
portions of several county roads which cross the pool arcus of sevoral
floodwnter rotarding structures,

The estimatod cost of instelling these meazuros is 31,145,675 and tho
annual cost, including installation end mointonance, is 3Lk, 47,

Foundation mnd Borrow Investigations

In order fto have data on foundation conditions snd suitability of con-
struction materials st tho proposed 33 floodwater retarding structuro
sitos in advence of debtailed design and the procuring of cvasaments,
somi -dotailod investigntions wore made on 11 of the structure sites,

Effect of Those Moasures on Damages znd Benefits

The combined program of land treatment end run-off and waterflow rotarda-
tion moasuros dgscribed abovs would prevent damage on the flood plain
area abovo clevation 730, from 3 of the 72 floods in the 20-yenr poriod
of study., Elovation 730 is the moximum oxpected hizh wator level of
Bonbrook Reservoir. The remaining 38 floods would inundate an avercge
of 2,139 neres ennually, compared to pressnt averago annual flooding

of 8,847 acres. Bocouse the Toxas and Pacific Reilrcad and tho town

of #oatherford lios alont the mzjor Town Creek tributary, further roduc-
tion of flooding on South Fork of the Clesr Fork would be impractical.,
Further reduction of tho main stom would necessitate much groator
control, ohtained only by constructineg learge rossrvoirs which would
1nundate extancive arems of wvolusblo flood vlain.

Tl o e L i i, s a2 R e
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Most of the expected reduction in annual flood dammzes would be effected
by the proposed system of floodwater retarding structures, The annual
value of the reduction in flood damages attributable to these structures
is ostimated to be 398,873 out of a total of $14,9,780 from all measures,
as shown in Table 1,

Owners end operators c¢f flood plain lands in the watershed ashove sleva-
tion 730 say that if flood protection is provided they will intensify
their use of these lands by growing high value crops such as truck
crops, oats and castor beans on areas that are now idle or used for
pasture bocause of the frequency of flooding., It is estimated that this
more intensive use would incraase ths net income of the land by 34,571
annually after all experses are deducted,

The total watorflow retardation benefits, ineluding both the reductions

in flood damages and the benefits from more intensive use of flocd plain
lands are estimated to be $154,351. In addition it is estimated that

the conservation benefits to land owners and operators in the upland

areas of the watershed from tha application of land treatment measures
would be 3360,528 annually. The total expected benefits from the combined
program would amount to 3514,879 annually..

Tho expocted land treatment benefits wore detormined by cstimating the
increased net income to the land which would result from tho application
of the needed land treatmont practicos and measures. It was assumod
that the propertion of the cropland used for each ecrop would chango very
little althoush tho total area ussed for cropland would be decreased by
the rotirement of idlo cropland and steep, seoverely erodod areas %o
pasture or meadow. Lilkowiso, it was assumed that thera would be no
change in the porcontases of cattlo used for dairying and beef production,
although the total number of cuttlo would incrouse matorially becauso of
tho incroased acremgs of meadow and pasturo und the greatsr per-acro hay
production and pasture carryiur capacity to the oxpectod from the appli-
cution of land treatmont measurcs.

The loss in valuo of production in the proposed struchbure sités is osti-
mated at 33,139 annually. This is less thon tho cstimated %3,216 onnual
cost for sito acquisition in Table 3,

The cstimated incresso in znnucl nct incomo is 3%18,,30 from crops and
%he,098 from pasturo, or a tobal of 330,528 annually.

Comparison of Costs and Benefits

Tho ratic of fho average annuel benofit from the floodwator rotarding
structures, $10%,00, to tho avarazo annucl cost of these structuros and
appurtenunt structurss for thoir protection, Lk, 474, is 2.%32:1. Tho
ratio of the avorago nnnual benefit, 411,435, from the lend treatmant
moasuros and practices to their cverage snnual cost, 38,169, is 8,5,:1,
Tho ratio of the total average ennucl bonefit, %51L,879, to total avsrarzo
annunl cost, 92,843, is 5.55:1.
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ANNUAL, MATNTENANCE

Tho estimated total ennual maintensneoe cost of tho land treatmant prac=-
ticos and spocial flood prevontion mossuros is 314,805, Distribution

of this cost is shown in Table 3.

It is oxpected that the run-off and waterflow retardabion structures

will be maintained by the benofited farmers under sn agrocmont with the
soil conservation districts which carry tho responsibility of maintcnance.
Group organizaticns of farmors will be developed for this purpose. Tho
land treatment measurcs on privately ownod lands will be meinkaincd by
the landownors or opcrators of the farms on which the moasures aro ine
stallad.
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Takle 2
Cost Estimate Table
CLEAR FORK WATERSYED
Cost
To To State
Structure or Msasure Unit No. To Federal County Total
Farmer Funds or Other
Flood Retarding Struc- _
tures Each 23 % 370 31,069,427 % 2,300 %1,072,097
Site Acquisition Total 80,405 80,405
Drop Inlets Each 1 L,715 L;715
Relocating Roads Mile .9 8,158 8,458
Sub~Total 180,775 %1,07L,142 410,758 31,165,675
Seeding Retired Areas  Acre 20,917  $355,589 +355,589
Seeding Critical Areas Acre L55 22,750 22,750
Farm Naterways fore 319 31,900 31,900
Terracing Mile £71 83,875 83,875
Farm Divsrsions Mile 8% 12,450 12,450
Farm Ponds Each 205 92,250 G2,250
Farm Fencing Mile 57 22,800 22,800
Farm & Ranch Planning
& hpplication Acre 261,584 1292,976 392,976
Sub-Total 161,64l %3%2,976 51,01k, 590
Totals 8702,389 31,447,118 310,758 32,180,265

,‘.j{;,
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Teble 3
Annual Costs
CLEAR FCRK WATERSHED
L Annugl Cost
Structure or Meassure Unit Na. Installgtion Maintenanca Total
Floodwater Retardine .
Structurss Each 33 427,304 47,300 1,10k,
Site Acquisition Total 3,216 3,216
Drop Inlets Each 1 118 25 143
Relocating Roads Mile 9 211 ' 211
Sub-~Total ’Bhl,ﬂﬁ 33:325 )'13}411*’67,4'
Seeding Retired Areas Acre 20,917 1,224 1,22l
S¢eding Critical Areas Acre L55 g10 g10
Farm Waterways Aere 319 1,276 1,276 2,552
Terracing Mile 671 3,355 £,710 10,065
Farm Diversions Mile 83 98 66,y 1,162
Ferm Ponds Each 205 3,690 3,640 7,380
Farm Fencing Mile 57 912 1,140 2,05
Ferm and Ranch Planning '
end Application Acre 261,98, 9,824 9,82,
Sub-Total A3),, 689 313,480 218,149
Total 876,038 816,805 392,8L3
Annual Maintensnce - Farmer 516,805
Annugl Maintenance - Government 0
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Table 4
Comparison of Average Annusl Bensefit and Cost
of ths Recommended Program
CLEAR FORK WATHERSHED
{1952 Prices)

" Benefit per

Source of Benefit Annual Cost Mnnual Benefit Dollar
of Cost
{DolTars) {Toilars) “{Pollars)
Detention Storage Program L, 674 103,400 2,32

Land Treatment Program:

Roduction of Flood

Damages LAKX 50,907 XXXX

Land Treatment XXXX 260,528 XXXX
TOT AL Le,169 L11,h35 8.5,

All Sources 9,843 514,879 5.55
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APPENDIY

Foundati on and Borrow Investigations

In order %o have data on foundation conditions and suitability of construc~-
tion materials at the proposed 33 floodwater retarding structures well in
advance of detailed design and the procurinz of easements, semi-detailed
investizations were made on 11 typical structure sites.

Most of the sites are located within two specific physiographic areas;

(1) The West Cross Timbers and (2) the Grand Prairie. Several, however,
are located in areas which are a combination of the above areas, For
example, at some sites, the surface formations are of the fGrand Prairie,
but the wvalley depcsits are derived from West Cross Timbers formations
which cccupy the greater part of the watershed. A% other sites the stream
channels have cut down through the Grand Prairie into tho sandy Trinity
formations of the West Cross Timbers,

In general, construction in the West Cross Timbers area will be more dif-
ficul®t becauso of the high proportion of sand im both alluvium and undsrlying
bedrock. In areas predominantly within the Grand Prairie the limestone and
shale outecrops should be favorable for installing the structure abutments

and tho alluvium, contaeining good proportions of sand, silt and clay, should
be faverable for construction of both corcs and fills,

A sufficient numbsr of sites in each of the three aroas were invostigatod
to show the representative conditions,

Borings wero made along tho conteor linc of the propeosed sito, in the borrow
arcea, and in the splllway section. Tentative recommendations as %o sclection
of materials, excavation for foundation, o%tc. waro made in a short raport

for oach site investimated. Samples, both disturbed and undisturbod, wero
taken at sach site and sent to tho 5CS scil testing laboratory at Albugquergue,
New Mexico, for analysis. Final conclusions and rcoccommendations regarding
construction will be made when thoso analyses arc recoived.

The following table summarizes information gathered during the foundation
investigation of the 1l representative sites in the watcrshed. A brief
reconnaissancc was made of the other 22 sites to dotcrmine theilr characteris-
tics in relation to those investizated,

C e e AT £ i T AT b TR R Ak R T R 4 AT i f e r e s e



g

SUOISOUTT I0 - S§ T Koo A7
ydeop umumutum 1840 A0 A}lS -Toanad owos-shzto
32 21973T0g " puu puzs f371g pus sf310 L3119 u 62
o pucs *21qulIns aq 01 PUOQSBWL] Jo ABT0 *8005T1d BTITII]
A1T22ua% 2a0q sazadde sado(s uo 3 AT 1oavad Suidy UT *S*T JOAOD-DUVS pusay fdnoad 2ang
-8 U0ZTJ0Y Aulo uo 13I0d [BTAOT[E UT -J19a0 sfo1o K311s 3 ATroangd Juth1asao =-SNOTI9PsId JO souons
. Ut 81quviIng Y30q 1u8TJ930w [T0g S3ITs Apuss suty As1o 3 L3710 £37Tg -oUTT ¥ sAuO jnuruy ¢z
* La1o Apuss yTm NS BT
TTTJHOBq % *S°*T *sadoTs auogsawty fskuio
& 03 23BAIOXS 0] uc skuyo £37Ts Lpuss » spuszs
Lavssooou aq Av R S31Ts Apuss yzim  spuus L371s Jurdp Kafu1o *fsqitTs
~3utpead aood Jo poxtu uoTjged Tuta -Joac 8aT18 Apuus fSpuUBRS pPOTJT313J3S
asnuooq TnJganog -0718 Ur spuzs f37Te puu sAu1o Apuoyg AraernSoexar " 0z
L3119t s50d
TT8s Jatios-puus 122 e ereyg
-Futaueg xoq9m -1RT 3v puus Fut
oacqu K370 Apuws sfoTo AT £o1o Apuss Butrdy -aveg Jo3um L5790
ut s[qe3ling =T2a348 pue Lpusg -13a0 pugs Asfulg Apuss » A3rtg “ GT
* OUTHLIIY &P £3T(30D [nFignop "MUTUL 40*¢-10°2 10°8 3vu
03 ALrassooou Jo sT unianyTe Apuisg L3710 Lpuus aoao 81qu) Jequme-dasp
sfutdoq xadoorn *oTa33Tas futoe Apusy Ttos Apuus utyr + ;6 puus autyg u 11
*{00Japag
01 93TABOAD 07 iR 3¢ ar
Axsssoosu oq Anu *soders uo siaTTs "S5 POIUPTIOSUCD  «qu} Jajum f,GT ju
-umTanyivc Apuns Kafz1y *RoTToa Tuta A1aaod awao L3710 ouagyspuns Aq urvy
Ut [njyaqnog =072 Ut 37Ts Apung Lpuws Jo ,¢-,2 -Ispun puevs outy u ¢
u u i u i <
* OUTWLIZYSD £3130b Tngaquop AOTYY ;0°¢=.6"2 16 Jo wadag
03 Ar:ss009U Jo st umtanypu Apuzg £Lo1o Apuss J0A0  *oav 93 Jajumidosp Awhmmeﬁa SS04]) jsom)umyg
s3utaoq aodosq *a1quaTns furo Apusg Ttos Apuwvs utyg + 411 PUss auty  A4TUta] Jo puss Axnlod T
SUCT]TpUO) ST2ITJI838Y UCTIONJIFSUON gquaungy umTAnyTy To Ty ouLIo *oN
LOTITPUNG 4 2318

KIANEAdY

I8A1Y S3TUTIE JO IO JuUB[) - $81TS WY 30 SOTISTI2ROa3Y) T[20180T100n Jo olqul ALsummg




TBOdY sJoqUTy §S04) AseM - Mg puv ‘CT ‘2T ‘0T ‘L "9 ‘G fff se41S edw gz puw 4T ‘TT 6 ‘z ‘[ o3

*STOAY STJITIII pU2In

SIOqUT] SSOI) 4SOk POXTHMSIUL - 2¢ PUL T¢ ‘L2 ‘92 "Gz ‘02 6T ‘NI ‘6 .m,Ohm 0% PWs 22 LT 03 J2TIuwTs

THOJY ATITRI PUBLD = £¢ PUI 12 ‘Gl ‘9T 942 62 puu £z o3 JRTTWTS

Mgt

5031

¥o0apagq 03
a32AaBOXe 03 AIzssa
«D0U 8q Avl=2U0Z JI37
—am BUTATJ9A0 SpPUBS
Lafopo ur Tunlagunoeq

sadoTs uo sdwro
Apuzs fuotrjxod foria
-T2 ut pugs Aa8279

oU03}SpUBRS
J380 53T1S Apuus
Joa0 shufo Lpuug

*14T=i2T au Lure
fpuss paraangus
Jaac spuus Ko

«K31) % puvs suty

0%

“ouoz J93IM
eaoqu sfoto Aamoy
Ul UOT4&puno oS

oq erqtssed eoq Aum

134333 *g*T
BFutuTLiuos sAuro
£311s 3 sfs1p

10T-6 3v puus
A1128243 Butassq
Jotum asa0 £3T0
£1124u33 J0 KaTy

SIAQUT], SS0J)

"M pUT MJYD-poYs
«I89 T4 UT put £31s 33
*swy AxnTsd 9 3nuTTM

ac

SuQ T7BULI0J JUTIVaq
1997M MOTOQ O1TRABDYD
03 Aamvsseosu aq Asy

2TqQu31Ins oq
04 sanaddz a1quy x99
UM SA0QB [UTJIOYZW [TV

ABTO
fpuvs Joao
puzs auty

10%-462

33 K37 snotaasd
“uT-,g 3T puss
asjuy *shuro @
shuro Apums I9a0
spuis A2£u19

OTJIT3I]
PULID ¥ SJIBQULT $50I)
SN PAUSIYTIR UT AX
-nrsd 931 3R qaulnm

SUOTATPUCY) UOTHBPUNO]

ST2TJ87 33 UOT 40NI3SUON

sjusmngy

unTAnTTY

UO T HULIO

loz
2315

(ponutiuo)) arquy Advimmg

v




% -t 49691 96T 1T 69¢ ‘6 XXX XAKK XXAX 1T Joung
= UOTENDIIYIOY MOTJJID4TH [Ul0L
Nm - 0 0 XXX XXXX XXXX KXXX utr2ig poold
.w JO 95 SATSUGIUI °JOW WOJIJ 3T JoUusT
| B G946 “91 96111 69¢ ‘G XXXX XXXY XHXK o3uuing JO UOTRONPOY WOJAJ 4T JoUs
XXXX AXXY XXXX oz ‘¢ 10T oLL'61 1oduurng 1n30]
9061 g10‘1 Siei 162 60% ‘1 L6L T 3TJeusy pu: oFIuraq 322JTPUT
68¢ 1 2L 499 w6 Gt 01¢‘e 18305-qus
0 0 0 0 G 0 Jutdiuramg
Qom 0 BOMT ¢l ¢l 6211 SATOAJOSOY
186 el 162 061 6 1L1°1 uotatsodag Husqaonn
edvury(] JUCWIPOQ
0L9 ¢TI hat‘é 9121 £66°1 Lt £99°41 I3301-qng
g2 T4e°T 205°1 a1 68% ‘1 2682 o3uurzq ofprag pu: piloy
0zg‘e 080 ‘2 ofiL 9le oGt‘2 961 ¢ 897wunp [3ananoTJaRy Joyan
6 69 ae 81 Ly 211 oFsmep Jnovg UT:1d POOTI
3 288 ‘L 6 s g6t 1861 616°L ¢9h‘6 ad-ump ounyssd puw dody
SEZMUS] 03 IMPOOT
; (sxayrop) (saz17op) ( sdur1op) (saxarrop)  (sJuirop) { sI3170p)
syt jouag Atug ATup : 5311039 ATuo ! SHOT3TIpUO):
UOT3epIB3ey:  93nl0qg ! JuUsSwWaEsdl @ UOTIUSLS(: JUSU}TBAYL * quesaad :
MOTJAO% 31 UOTRUSLS([: PUIT WOIJ R JUSURUAIL: PUDT URTM @ : saSurraq
15391 - woad  : S puzT Yjrmi : :
g g3TJousy Tunuuy aduasay : oduuyl [enuuy 2@vIasy :
(G-¢ *909g WORSUTHN) (HHSVALYH NIATH XLINTHL WHOZ HIFTH
Awmn:.“.rm Nmm;u_ wud¥0a] pOPUBLMICDSY WOLI FTIOUSA UOTI3IPAFLEDY
- MOTJJI033M pUS 2Tou( JUSWIPSS PUus Ja3umpoold Adujouoy Tsuuuy sdcseay Jo Arwmmg

- Y1 oa1a=lL
YIANAIFY

:

o

iy

had




e o

o0 ‘1 ¢1l.'g2 16¢ 2T XXXX XXKX XXXX S3TJOUAT UOTIUPIRIOY MOTJJI23un [310]

%

0 0 XXXX XXXX XXX XXXX UT=Td pooTy i
JO @S} SATSUIQUT 2J0W WOLJ 3TJousqg

- J@O.HJ ¢1L'ge 14¢ 42T XXXx b4 594 XXX aFounq Jo WOTR0NPeY WOl 3T Jousy :
. xxxx 3 XXxx e ne6*2e 50¢ ‘6N saBuung Tvj0r m
ztl’e 019°2 eet’t 98¢ 96°2 611°h 3TJOUSY pUB eFvu] 40041 PUY ”

9%9°¢ 5622 et 001 bLe ¢ ozl 12301-qng W

0 0 0 0 0 0 Butdiremg m

G6¢ ‘1 9C9 68.L Log ¢TI 202%z SITOALBSSY W

ez 60941 265 LLz 2961 9152 uoT3Tsodep NuBqLoA( 2

BEBULI] QUOWIPOY

G69°¢e 808 ‘¢e Lee‘6  Tll'e 6L5°92 997 9% 13305-qng g
9989 g e 2¢6°¢ 11 Ge ‘¢ Lig‘y aguursg 03pTag puv puoy w
nET6 0L cer'z U9 919 L 1LL'6 PITUTR( T3IVIINOTIIY Lausg
891 L2T 1 12 ont 691 537U SNODG UTTTJ PoOTd _
L6 L1 SANA | 16141 201%2 sty ida 629461 odsumq oangsegd puz douap 3

sadowu JI93IMPOOT I
; {sauT1op) {sa2110p)  (sauirop)  (sauyrop)  {sasyrop) (szurrop)
] gyTJsueg @ ATup : Atup : p3uaolg Atug P SUOTTDUOY:

3 U0 T16pLBYDY: 2@ado}g ¢ JUSWRROLL: WOTRUSGE: JUSMLILAL ! AUSESIT :

_w MOTJJIa324: UOT3uUajoq @ P W quauggedrt P U3Ti ¢ cJepup s saF vurag

K 18301 ¢ WoLd I Wodj TopuwT yaIme T 2
s3tisueg Tanauy 93udaA7 H a3uwsg T3nuuy 23vdsay : 3

(91-9 =005 wensulwy) IAHSUALTM ¥IAIN AITNINL H¥04 WVRID -
(S590Td] ZGAT) W3a3013 POPULUIIODON WOLY 1TJOUS] UOTIBPIGL0Y
MOTJJIBY 34 PUW 837U JUBWTIPSY DN JO1UMpoOT  Adujeuon Toauuy o3sdsay Jo LIsummg
g1 2149elL 3
CTANTIIV 2




=
I

i R
6646 mjm.@ :o:.m KXY RXKXH XXXX 3TJousg UOTLRPI339Y MO[JJIS1BN [BIOJ
0 0 AAXK XXX AKAVK XXX ur3ld pooT]

JO 98[] SATSUDRU] OJ0K WOJIJ 3TJeusg

67646 GG g o ¢ XXX XKXX RAKX advura Jo uOTIONPOY WO 3T Jousg

XXXX XXKX XXXX @JN.M 16201 mm@.MH wmwdEﬁQ 1230

406 966 60¢ ofe 9¢6 U YTJouag pus oFsum] 309I1PUT

964 1 L6 619 618 9oL 1 4172 18101~qng

16 9 L2 =19 201 621 Butduemg

6.4 142 1514 26% £29 1i6 SITOAJISSOY

926 249 Lz ARG o1 G146 °1 uotirsodag yuegaaag
edevuwy JUaWTpsS

8Tl 2004 9 e Lgatz 6R5°L 4o 01 1%30]3,-qng

8L6 T 666 666 16 0g0‘1 690°2 oSvwe #3pT1ig puw psOy

T | 1101 Misd ), IAITAN 1912 o8Bweq [3I02T00TI3Y I5Yy1Q

a1 ¢1 g g iz 9z odeumy JINOOS UIBYJS PoOTd

L2201 6086°2 Q01 a6l LN FLLEG odswep ouanissd pue douy

ofuuweq J93%TILPOOT4
(sasT1op) (samriop) ( sar110p) (sasprop}  (sasiprop) (sasyyop)

s3T JouLg ATup : ATuo : oZevJoqg ATup ! SUCTYTIPUOS:

UoT18BPIR]SY: SI8JI0LE * JULUWRBOLL ¢ UCTIUSIS: JUSWIRSJ] @ usseIg
MOT JJIS18MT UCTIUSLS: DPUBT WO % JUOUIBOJL: pusT Yilm * Japup : soFwuraq

18305 ¢ woag ¢ T pweT Yjru: : :

ST JoUay [3NUUY 93BJIIAY : odwueq Twnuuy odevioay :

(61-91 *oog weisuts{) (IUSHALYM HTIATH ALTHTHI YH0J H¥HTD
{S90T.1J 24AT) WeIFOJd PSPUSIMOIIN WOJT 1TT9UST UOTLWPIRLOH
MOT JJ928r pUs oFsWs] 1USWIPS] pUR J31emMpoold LJIsroucm Tehuuy oFsdeay Jo Kinummg
0T =14q%]
VIANHAAY

AT




_—

L e

L

&n¢e GEE )T by o hde XXXXX XHXXX pé'eesd FLFouUag UOT)epJId) 9y MOTJIOY) 3N 17397
) 2aL‘T 2al‘t XXXAK XHXXK XXXXXK XXX utstg
POOTd JO ©S[] 2ATSUBZUT 310y WOJIJ 3tFouag
Lso‘ze 46461 0449 XXAXK XXXXX XXXXK PFTWI( JO UOTAOUPSY WOIJ 4T Joucg
XXX XXKXXX XXXXX €207 9LG 6T 080°92 SESYIYA TYIOL
00’2 T 164 a9g 09L%1 1.8z $3TJouag pus oSFwWe] 403JITpul
6lg'e G6t'e 0221 001 8411'¢ 8L9°% 1230 ~qng
0 0 0 0 0 0 Zutdwumg
€971 193 1l 126 .21 7861 SIT0AIOSOY
AT ¢0l1 €06 a4 etz eg ‘2 uoryrsodag NusgIsaQ
sdBUWe JUOHIDSG
LLE ‘9T 1911 694 69‘e 8LE ‘M1 1£0 61 1830]-qng
0662 ¢e 1 AT M 2 log'1 H10'¢ 503ptTag puz paoy
6LS Lot Lt ¢ a8 0224 FAr=Me! 2385 TR TROTLRY J0Yao
a4 Le A o1 AL 8% adeweg IN00g UTET] pooTg
S’ s, LehG 805 °1 L9l ‘1 oLl 27¢'6 odeursy oJmyssg pun douan
Sodwursg I9365PO0T g
{sx1B1Top) (saBrT0P) {sI8TTOP) { sx=1TOD) {sas110D) (sxs110p)
gqT IoU0g ATUup ¢ ATug : edBa0qq L1Uuo : SUCTY]TPUOH:
uo I3wpLejey:  odva03g @ JUSLREALT, 3 TOTIUAYS(]: UeLyrad], : JUSSSIT ¢ Bafvur
MOTJISYBIE UOTIUSYET pUB] WO 19 JUSWICOSL! PUST YT : Ispupn ¢
83045 ¢ uoad I pUBT UQTHd s :
g1 TJousg [wnmuy oBndany : odvmsq Tenuuy oFvdoay :

(TR-6T ~o0n weysutvw) GuHSHALYM HAALN ALTHINT ¥H04 HYRT0
(50014 265

ROTIJIS% BN, pUR

ar o1qsl
YIONILTY

WEIZ0U POPLEEIOD D, WOd) 3Teudd UDT}BRIN} Y

i)
oFsuBg JUSWIPSS pPUB JI93BMPOOT 4 Aasysuoy Tenumy soFedsay Jo Aueuimg

o

e



MIART IV

@ 006°01 ¢22a Glo‘z XXXXX KAXXR XXXXX FTIUOY UOTLRPIGEY MOTJIOLOH [E1O0]
- 9 Arie XXRXX XXXXX XXXXX XXXXX UTB]4 pPooTyd
JO ®S[} SATSUSIUL SJOY WOLJ FTJoueqg
- LEz01 2061 6la‘z XXXXX XXXXK XXAXY o3wuryq Jo UoTRIONPOY WoJLJ 3TJAuog
XX000% XOAXX XXX 0¢2z 2196 Lat*et SEHTIHA TYIOT
26 699 ¢f2 ¢oz 268 Gerct S3tgoucg puw oFvureq j09UTpul
¢68°1 ¢66 095 69 291 zeo‘e 1830%-qug
o o] o] o 0 o Jutdrmug
949 L2g 60% 62e AR 198 SJITOAISSSY
L6 999 142 2 016 T9T°T uo13Ts0dagq yuuqaosp
e3vumg 1uswWrTpeg
SLL L 00644 2L8°1 866°1 8aM7°L %% ‘6 1e303~qng
91¢ ‘1 £26 ¢6% &LT 201°1 611 §83PTIg pue puoY
60L°2 940z ¢49 612 sle‘e Qe6°Z eZumws THINITUOTIFY Joya0
z e 0 0 2 z o3owny anoog Ul=id PooTy
ahLlee AI6SZ o7 091 1 6L0Y GOA T o3wwep ouanassd pusz douan
229U A0} 3APOOT 4
{sawiiop) (sxsitop) (sawriop) (833110p) (sa311op)  (sxu1iop)
S31Jousg LTup ¢ ATug 3 o330 A1uo ! SUOTITPUON:
UOTITPJIBRYAY?  23BJI0FT I JUSUGBAL] ¢ UOTIULRST! IUSMYBOX] ¢ ki €=T-L 0 0 S
HOTFI03BID UOTIUIRS ! DUBT UWOL] $F JUOURBHIL: DU=T URTH ¢ lspun ¢ 553 Turs(]
fe3o] weay ¢ P puwy gt g :
s3tjousg Tunuuy oFuaear : odpua TIUUUY OJJoAY :
{Araymay Zosupanon) ARSIV VFATH ITININL FHI 40 ¥uHOL HYFID
($701Ta] ZHET) WRIR0L! PAPUDUTIOOOW WOJLI 1TJOUST UOTAUPA339Y
MOTJJI93 3N pus eTuui( JUSUTPOS PUS JOJEMPOOT] ALuqoUom [HOUUY 2@BI24¥ Jo SInumumg
.- T a1087




L

Q306 695°G 6211°¢ XXXXX XXXKKL XXX FT3OUs UOTRBPUALLIY MOTJI09%s 18R07
0 0 XAKXX XXXHK XAXXK XAXIX UTSTd PCOTJ
JO 0s[] CATSU93UI 2J0f] WOJJ 3T Jousg
920°6 €866 65176 XAXAX XXXXX XXXKX sdvueg JO WOTIONPSY WOAJ 3TJousg
XAXXX XXX XX XXXXX NM.M-M. H@H nMH OO@A@H wmwﬁgm T¥I01
128 806 ¢14 089 96T °1 606°1 $3IJoucg pus odvurx] Q0oJTpus
agh ‘1 06l 8L9 ot ¢61¢2 1,82 18305-qng
0 0 0 0 C 0 Jurduweme
8¢ T 0 BT Liie L a8¢ SITOAIDSEY
0561 ) o'g 95T 6T %12 HoTaTsodeq Juva o
CATUIG] JUALIPEY
6eL*9 1621 8T ‘e 187°4 2LLC6 02z 2T Tv305-qus
0 0 0 0 0 0 so3pTag puv spvoy
621°1 0T 614 i) UTEN §96"1 18I} T TIEY a0Y30
611 99 ¢4 et 061 ¢ I8 UTGTI POOTJ
167G 16 9LE‘T €26 860°g fo‘ot P4n3sug puv dodp
m@ﬂﬁﬁmm I33EMpPOCTd
(SI2TT0P) _(SAeITop)  (SA%1T0P)  (SAu10p)  (S42110p) (SA4110P)
g3TIoung - ATuo = Atug advaozy ¢ £1uo ! SuoIAtpuUO):
unTyupduiey:  2F5J03g P JUSWGUSIL:  UOTAUSRAAT FTRMTmesT @ juosadg @
LAOTII99773 UOTIUARSTS DU WOLJ I L9 30LL: PUYT URTH 3 JopuUg f o8 wrag
18307 Wwosg  * T pusT yj I H
F}IIOUDY [wNUUY sZ3I0AY : ofzureg [enUUv o3 a9ay :

(z¢ *o9g 03 WRISUTNT JO SoUM[IJUON HIOJ YINoQ)
QAUESHALTY, HAIATT ALIMTHI HHL J0 3804 ¥7dID
{sa0Tad 2CE6T) WGJIG0 4] PRDUMHOOSN WoJdT FTJOU0E UOT3CUpRLulel
MOTJA022 pUT 23Um2g JUSWDPES DU J93BMPOCT AJUldUcW [onuuy s3vdsay Jo AJsuiung
AT 214935
XIAHAAAY

3

g

e o e



w mw @am.mﬁ 6fe‘L N@&-m XXXXK XXXXA XXXXX 3TI2UDE UOTITVPIUYIDY MO JI92m T290]
' 0 0 XXAXX XXXXX Xxxxx XXXNX ute{d poorTd
E Jo o950 2ATSUSUI Td0Y WOJLJ FTIoUDG
; ] @._”m.m._” m..dw.m. N@@um AXXXX XXXXX XXX s3uurs) JO UOTIONPOY WOLY FTIoung
XXXXK XXXAX XAXHXK Lot 96161 2 T SEOYAYA TYIOL
9621 c1l ¢nG 6£60°T AR C16 2 $3TJ8U0q pus a3vum] 300ITpul
LLL 0%¢ 6¢1 126 692°1 g0L°T [330]~aNng
0 & 0 0 0 0 Furduemg
861 0 841 c3c cee o' SITOAIOSOY
619 £144 182 619 Lgé R92°1 wo Ta1sedop jueqaoa)
cEnury] JUSUITPOS
£8L 11 86L‘9 g6 1 LG9°6 G4t ‘91 o “1e Te3el-qns
6522 182 °1 gL6 092 (U 619°2 s09pTag puv puoy
Lot'e Lzt o' 8L5°1 G06°2 gL' o3vur( TLIN3TNOTIBY L1930
0 0 0 0 0 0 #8vursp anoos ured poold
Laeg‘l 0A0 17 191°%¢ ApLa‘l (O6 TT 9L0°4G1 sdoup sangsud puz doi)
oF g J03TAPOOTS
(s2v10Pp)  (313170D) (savriop)  (sJawrrop)  (SI9r1op) (SJ=T110P)
11 Jouag @ f1ug @ ATu0 : 5301038 f ATuo : SUOTATPUOY:
3 UOT3opIR3ey:  030J02¢ ! JUSWRTILLL G uoT3usY o JuswlyaaT, * quasar] : sedwueg
3 MOTJFI2I0ME UOTQUSISIS PUST Wo.d % JUOWIBOAL: pPUy YT = Japun ¢
A 1930], Woxg 2 pusT UaTM: : :
; S4TISUN [Hnuuy Ow.ﬂhmb.d_w H Dwﬂﬁmﬁ Tsnnuay mwwa.wh...u.?&q H

- (=21 *09g YJog 1yanog)
. TSN WAATY ALININT SHT J0 MHOL HYHTO
(s90Tad ZGAT) Woaf0dd POPUTHUCDON WOL] ATJOUSH UOTIUPIBIOY
MOTJI59TM DUT 0FWURsG JUSWIPOS PUn Jdo38mMpooTy AIBlaucy [vnuly »a3nasay Jo AJuulmng
: D1 =214%=1
¥IGHHIJY




.

-

11

G6H2 61 669°21 964°g pos '@ 4 XXX XXX LX 3TJPUOH UOT3epIRay MOTJIJIB3%N (W0
gt ‘2 gtz XXAXX XXAXX XXXXX XAAXX UTeTd PooTd
JO 98] DATSUAGUT OJOW WOXJ jJTJoucg
&HTCLT £CC 0T 965G XXXXX XXXXX XXX oTTURy] JO UOTAONPSY WoJdJ 4TJIoucg
0000 00X X008 = Olr'gt 9oL SEOTAVA TYI0L
6661 656 009 189 St 1 9tz e S3TJousg puu ofvwwg o0JTPUT
1601 9621 6elL*2 058°¢ 9026 6L 19303-qug
0 0 0 0 0 0 Butduvramg
HG0“¢ L6S Lehte cTh ¢ Loo‘T USUMS SITOAXOS DY
Leo*t 664, oLz ot GAT T LIt uoT31sodo JusqIaag
aFwury qUOWIPOG
46T°TT Qe2‘g 192°¢ 020°¢ 86211 614°T1 Te301~qug
9¢5°2 a1 ¢a1’t 4 L16°1 0L9°2 sodp1dg puv SpPUoH
80T°¢ £g22 G 86 8| e ¢69°¢ Temgnotads Iay3Q
0 0 0 0 0 0 ameos ututd poolgd
G6L°G 26T £92°1 o2 68°g 96T1°g aangssd pus doxn
aduura JI839MpocTa
(sxvryop)  (sJawyiop)  (SJU[TOP) (sas11op) (SI81T0P) (SJ49T10P)
sg31Jousg ATup ¢ Livo : s3ua03g * L1u0 ! suoT3Tpuon:
uoTavpargoy:  ofulosg quUoUGTnAU]l ¢ TOTGUoY s puMmazoxl s JuosvIg *
MO TFLOTME UOTRUIRSE PULT WOIJ 2 F FUOLGSSIL: pUST Wiy ° Jopup  * soJuue]
Tu3eL uwoxq  : : P U YgzIm: :

$11J0uUag Tonuwy o3ogoay

aduucg Tunuuy oduaoay

TIHSHALT A HAATH ALTNIMI HHL

(12" sog=tm *08g Hnoa) MOTTIM)

J0 HHOA UYHTO

(8001Id 26H1) ueJ3ed] PRPpUSmMeNs) WolI 3T1Joudd HUOeTILIpJIngoy
MOTJIN3nM U7z 63uuryy JUOUIPSQ pun JejumpooTd Ariasuor (unuuy 834I0av Jo Lluummmg

HT 8192l
X TANTAAYT




: 12

L

Jmh.o ¢E2*s Hm:.ﬁ XXYHX paseed O0CXX 3 LIBUST UOTIBPITYIOY MOTTIDY3: [B30]

0 0 XXXXX XXX XXXXX XAXXX UT2Td PoOTd

JO 38 eATSUNUI SJO WOaJ qIIoUNg

.JNM. _nnw mmumnm ._”m,ﬂnﬂ YN XXEXKX XX o3 JUH JO HOTIONPOY woaJ a1Jsuag

pale’s 0'd XAHXX XEXXX 66T 266 ¢26‘9 STOVTIVA TYLOL

119 197 0%T 31 661 629 $3TJoudg puv edvweq 3001Tpul

ahs 62¢ ¢t 16 1414 965 13301 -ang

0 0 0 0 0 0 Futdurcag

AN 6% ¢12 s 414 965 SITOAITSAY

o 0 o a 0 0 uotytsedeg Hueqasan
GIURB FUILL PSG

TL6%6 een' 880°1 Lzt 019 8634 1230L-qng

06T°1T 298 92% ) 299 0hT‘T s83pTIg PUT PUOH

001°e 2991 LeY i Lig'T 11e e3owzg T3INATrOTITY J0710

0 o 0 0 0 0] eduurag Juoog UT3ITJ POOTI

1922 Q%6“1 2544 ¢t .02 hece edsuep aanjscd pus douap

sad o] J293Mpee I
{sazT1op} ({SJ9TT0D) { sauT10P) {sImrrop)  (s.a21710P) {sasrrop)

S3TJoUsg Atup ¢ ATuo : e3vaoqg A1up ! SHOTRTIPUON:
uoT33pJudoy:  ofngojg @ AUMMROL] ¢ UOTIUEANR(: FUSEIBAS] @ nuassld @
RMOTJJI2330: UOTQUSe: PUTT Wodg iy juauwmesgld pu @i~ ¢ Tepug ! soZuureq
Teaol ¢ wodg ¢ PopuRT yjITmMe : :
SATJoUR Trauuy a3uvaony : aFsueg [ontuy oduwIoay :

(32019 Te0dang)
THISHALTY HIATH ALINTHL HHL 40 ¥¥04& ¥vdTID
(seoTad FGCAT) wsxZ0dd PrDUSUMIONOY UOIT - T72Udd UOTIVDIZGEN
MOTIJIOY i PUT 2ZSUWSG JUSUTEOY PUs Jojumpoey Alvyoudoy Tonuuy oZcdeay Jo Liung
It a1a3y
YIOMEIAY




PE——

B
TL1°¢ 0 TL1%¢ XAXXX XXXXX AAANXX FTIBUDI UOTITBPIULAY MOTJIE9248 [7230]
A 0 0 XXXKX XAXKX XXXXX XXXLX UTBT] pooly
JO 95{] OATSU2QUI QU0 WolJ TJsucg
4 Lt 0 Lt XXXXX XAXXA XXAAX eduwrsg Jo UOTIONPSY wWoLy 3TjouUSH
i .. XK XXX XXXXX ohL s ofL*s 1168 SEDTYA T7I0L
“m e 0 a9z 226 225 018 S}TFsuag puc ss@numy] 300JTpuy
.m ¢eg’e 0 Zag‘e g12’s 2) Al 101°g 19301-qng
M 0 o 0 0 0 o Jurdurssg
¥ ¢a8‘e 0 ¢eg e gre’s g12S 101°g SITOAIBSEY
w 0 0 0 0 0 0 uoTqTsodng JuzqasAQ
m DEVWI(] JUIMUTPIG
M 0 0 0 0 0 0 Tu30r-qng
4 0 0 0 0 0 0 so2prag puv puny
3 0 0 0 0 0 0 83wWep [VJIN3INOTL3® JOYIQ
0 0 0 0 0 0 83 MODY UTTTd POOTJ
0 0 0 0 0 o 83wuzp aanaszd pus doap

22Uy Jag3Apoe Ty
{sau1Top)} ({Sa:710D) (sxeTrop) (sasyrop)  (sJuriop) (siurrcp)
s3Tiouog ¢ Amup ¢ ATu0 : a3uuaoqg : ATuo ! SUOT3TIPUC):
UOTupJIB3cy: 533J03S ¢ JUSWRBOLL :  UOTRULLS([F JUOWITOIL: judsesd ¢

MOT JJIOZUMS WOTIUDYO((: PUUT WOLJ 9% JUSURBSILD PUST YITM? Jdapup i sa3 vursg
19305 - wo.xg P PUIT Yjrms: : :
S3TJ6Uog Tunuuy odFuaoLy : advwy] TonUUY 2F3JI94Y :

nmmﬁcm OpOTY MOTOg ©IIY)
THHSESLVM OIATH ALINIMS MH04 H9RiD
(seoTag 2GAT) unIBold POPUAION DY WOLY 3TIAUSH UOTATPIL}Iy
MOTJI33 M PUE Sdvusg JUSWIPOG pus J033&pocTg Agsiouoyy [snuuy 93vJaasv Jo AJLuuumg
FT 2162
AIANIASY




e -, ‘h'. ﬁ‘; i 4
1L
APPENDIX
Table 24
Cost Estimate Tabla
CLEAR FORK WATERSHED
(Main Stem & Tributaries above Aledo Gaugs)
: COST
: : tTo State
H :To Federal: County
Structure or Measure Unit No. : To Farmer: Funds tor Other : Total
Floodwater Retarding ' '
Structures Each 33 3 270  %1,069,Lh27 4 2,200 31,072,097
Site Acquisition Total 80,405 80,405
Drop Inlets Bach 1 4,715 : 4,715
Roloeating Roads Mile .9 8,458 8,&58
Sub-Total: 380,775  %1,074,1l2 310,758 31,165,675
Seeding Retired Areas Aere 13,529 229,993 229,993
Seeding Critical Areas  Acre Lhss 22,750 22,750
Farm Waterways Acre 171 17,100 17,100
Torracing Mile 187 23,375 23,375
Farm Diversions Mile e 9,300 3,300
Farm Ponds Each 10 44,800 L16,800
Farm Fonecing Milo 12 1,800 1,800
Farm & Ranch Planning
& Application Aero 153,443 230,465 230,45
Sub-Total 425,118 4030,165 458l ,58%
TOT AL thzh,893% 41,304,607 310,758 31,750,258
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APPENDIX
Table 2B
Cost Estimate Teble
CLEAR FORK WATERSHED
(Main Stem & Tributaries Below Aledo Gauge)

COST
: :To Stadfe
:To Federal: County :

Structure or Measure Unit Wo. To Farmer: Funds :0r Othor : Total
Sceding Retired Arcms Acre 7,388 3125,596 3125, 596
Seeding Criticnl Arcas Acrs 0 0 0
Farm Waterways Aere 148 11,800 14,800
Terracing Mile L8l €0, 500 &0, 500
Farm Diversions Mile 2l 2,150 3,150
Farm Ponds Each 101 45,150 45,450
Farm Fencing Mile L5 18,000 18,000

Farm & Ranch Planning '
& application Acre 108,341 142,511 142,511

TOT ALS 267,496 $162,511 120,007

I
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APPENDIX
Table 3A
i Annual Costs
CLEAR FORK WATERSHED
(Main Stem and Tributaries abtove Aledo Gauge)
f frmuel Cost
Strueture or Memsure Unit Yo sInstallation: Maintenance : Total
t :
Flocdwator Hetarding
Structuros Each 33 337,804 %3, 300 3h1,10h

Site Acguisition Total 3,216 3,216
Drov Inlets BEech 1 118 25 143
Reloccting Roads Mile 9 211 211

Sub=Total 3h1, %49 33,325 Sy, 67h
Segding Retired Areas Acre 13,529 9,200 2,200
Soeding Critical Arocas Acre L55 910 910
Farm Waterways Aere 171 £8h &8l 1,%68
Terracing Mile 187 935 1,870 2,805
Farm Diversions Mile a2 372 L96 8£8
Farm Ponds Bach 10hL 1,872 1,872 3,7hh
Farm Foneing Mile 12 192 2ho L322
Form & Ronch Planning

& fpplication Aoro 153,4;3 5,762 5,762
Sub-Total 316,927 35,142 125,089
Totals . S¢1,276 33,L37 363,763
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APFENTIY
Table 3B
Annual Costs
CLEAR FORK YATERSHZD
(Main Stem and Tributaries bolow Aledo Gauze)
!
: Annusl Cost
3tructuro or Measure Unit Yo tInstellation:Maintenance: Total
Seeding Retirod Arcas Acre 7,388 3 5,024 % 5,024
Sceding Critical Areas Acra 0 0 0
Farm Watorways Acre 148 ho2 3 592 1,184
Terracing Mile L8l 2,420 L,8L0 7,260
Farm Diversions Mile 21 126 168 29,
Farm Ponds Each 101 1,818 1,818 3,634
Farm Foneing Mile L5 720 900 1,€20
Farm and Ranch Planning '
and Application 4oros 108,341 L, 082 L,06é
Totals 14,76 38,318 %23,080

—
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