PRELIMINARY
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DESCRIFTION OF THE WATERSHED

The West Fork rises noxth of Olney, in Young Cownty, Texas, and flows in

a southeasterly direction for approximately 55 mdles, entering lake
Bridgaport néar the Jack-Wiss County line. The walershed averages

20 miles in widith. 7Tke major tribtutaries are Waters Sranch, Brushy, Brier,
Prickly Pear, Camberon, Darnell, Flai, Turkey, Jones, Crackad, Hall, Howard,
Snake, Lym, Carol, los, Big, Neans, Ventioner, Jasper, Norih, and lodge
Creeks. Thers are many smeller tributaries.

The watershod has an ares of §50,000 acres, of which 6L2,590 acrss are in
farms, The remaining 7,410 acres, about 1.1l percent, 2re in urban areas,
roads and miscellanecus uses. The bottomland ares corngists of 62,500 acras,
of which 33,500 acres is flood piain. It is estimated that 66.5 purcscal of
the agriculturel land is rangsland and 13.5 percent cropland.

Soils

Of the total matershed area, 43 percent is Raddish Prairie, 4o percent is
Cross Timbers, and 11 percent is Grand Prairie soils. The four rajer soil
units are (1) deep and shollow medium textured socils (L7 persent),

(2) deep and shallow fine textured scils (22 psrcant), (3) deep and shalloew
coerse textured soils (11 psrcent), and (4) very shallow and broken land
{20 percent). _ o

Topography and land Use

The watershed lies in the Grand Prairie, Reddish Prairie and Cross Timbers

- Problem Arsas in Soil Conservation. The Grand Pralrie asoils lie in a btand
averaging 1C miles wide, running north and south, eaet of Jacksboro. Thesas
soils zre underlain bty limsstone and ars characterized by moderaiely sloping
ridgetops and stsep stony slopsz arcund the edges. The native vegetation Is
tall grasses, scattered liveoak and mesquite brush., Most of the soils are
too atony for cultivation.

The Reddisk Prairie area lies mostly in the west half of the watershed in
Young, Archer aid Jack Countiss., It is underlain by sandstons and shals of
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tha Pennsylvanian age. The axtreme upper reaches of the watershed and the
arsas around tha nrrth and south adges have gentle slopes ranging between

2 and § percent. The areas on each sids of ths main stem and tributariss
in Jack County have slopes ranging from 8 to 50 percent. Native vegetation
consists of mixed tall and short grasses, meaquite b~ish and postoak.

The drainage areas of Srushy, Brier, Prickly Pear and North Creeks are
characterized by occasional shale kmobs. These aress support very sparse
vegetation and have the, higheat output rate of fine sediment.

The Crogs Tirbers area liss mostly in the eastern part of the watershed,
north and eouth of Lake Bridgeport. This area is underlain by Trinity
sand, It is badly eroded Ly comsplcuous gulliss and is the most seriously
damaged part of the watershed. Slcyes range generally from 2 to 10 percent
with dominant slopes about 6 peroent. Native vegetation is postoak, black-
Jack and tall grasses. About fifty years age thls area was largely culti-
vated to cotton, corn and othsr row crops. It is estimated that about

50 percent of the former cropland in this area is no longer suitable for
cultivation.

Clirate

The average armual ralnfall s approximately 27 inchea. The heavieat annual
rainfall during the 20-year psried, 1923 teo 1942 inclusive, was 45.2 inches
which occurred in 1941. The lightest annual rainfall of 12.5 inches was
reported in 1525. The average temperature is 63.L cegress Fahrenheit, with
extremes of 113 degrees and L degrees above zare reported on Auguat 11, 1936,
and Jamary 31, 1936, respectively. The average dats of the first killing
froat is November 6 and that of the last killing frost is March 19, giving
an average frost-free period of 220 days.

Frequent rains of high intensity, which usually fall during the apring or
sumer months, cause considerable damage.

Water Resources

~ater from surface storage and underground sowurces 1s used for domestic and
livestock purposes and in ths development of oil fields. Many of the wells
produce water which is too mineralized for human or livestock consumption.

Summer droughts of long duration intensify conservation problems, especinlly
in the handling of livestock. This emphasizes the need for witer conserva-
tion and the development of adequate stock water facilities. It is antici-
pated that interest in irrigation and recreation will increase the need for
further water development in the future.




ECONOMY OF THE VWATERSHED .

Agricultural Economy

Livestock farming and ranching are predominant in the watershed., More than
75 parcent of the cropland is used for the preduction of feed cropa such as
small grains, hay, corn and grain sorghups. Supplemental grazing is aleo
cbtained from small graina, vebch, and Joimsongreass, In addition to graz-
ing, vetch and clover are used for seed harvest and s0il inmprovement. '
Peanuts are the principal cash crop in the Cross Timbers area.

Livestock consists chiefly of beef cattle, However, there are a number of
dairies in ths lower portion of the vatershed which sell bulk raw milk to
Dallas and Fort Worth industries. Goats are kept on a good many farms and
ranches. While the valus of mohair is a factor, goats are used mainly for
brush eradication on Cross ' Timbers and Reddish Prairie pastures. '

The tendency has been away from row c¢rops on flood plain lands becauss of
frequent flooding. A number of fields formerly used for growing cash or
feed crops have been retirod to meadow or pasture,

The Vest Fork Watarshed Above Bridgeport is served by three Soil Conservae
tion Service work units which are assisting the Upper Vest Fork Soil Con-
sorvation District. These work units have assisted farmars and ranchers in
rreparing L9L conservation plans on 305,723 acres within the vatershed.
Where land treatment measures have been applied and maintained for as long
as two or thres years » ¢rop yields have increased an average of 30 percent
and yislds on rangeland have been increased approximately 33 percent.

Non-Agricul tural

Jacksboroe is the only incorporated town within the area, although there are
several emall unincorporated villages scattered throughout the watershed.,
The watershed as a whole is thinly populated.

The 667 miles of roads provide access to all parts of the watershed, except
during extended periods of wet weather. Occasional floods make some of the
roads impassable due to washing out of bridges or embankments. The detours
thus occasioned cause delays and extra travel distance to and from markets.

One railroad traverses the lower portion of the watershed near the south
side and provides ample loading facilities for carload lot shipmonts.
Another railroad which formerly extended along the southwest sideg of the
- watershed has been abandoned. ‘ ,

There is considerable oil drilling activity throughout tho watershed, and
income from leases and production has added to the finaneial income of many
of the pecple. _ . ._




FLOOD FRCBLELS AND DAMAGES -

The bottomlands along West Fork and many of its major tributaries have
floodzd frequently and these floods have caused high annual damage to
crops and pasture land. Devastating floods occurred in 1900, 1908, 1915,

1923, 1335, and 1942.

Other agricultural dnmiges cm‘hist minly of 13vagtock Iwaes and damape o
fences,

On occasions floodwater has gone over the county roads and washed out road
fi11s and bridges. Debris lodged against county, state highway and rail-
road bridges has caused additional expenditures for protection of these
structures.

4 thorough reconnaissance was made of the entire watershed, and intensive
hydrologic, sedimentation, economic and engineering investi_ ations were

mads on North, Flat, H#all, Crooked, and Howard Creeks. As a result of these
Investigations it was found that canly in the Xorth, Crooked, and Howard
Creek watershasds are annual flood damapes great enough to warrant the ine-
stallation of flood control structures and measures at this time. -

During the 20-year peried; 1923 to 1942 inclusive, the number of floods
covering more than one-half of the flood plain varied from 10 on Howard

- Creek to Ul on Crooked Creek. The majority of these flooda occurred in the
spring and sumaer, and only a small minority came during the winter months.
Thus, the major damige to crops was during the growing and harvest stages.
The total number of storms causing flooding on the three tributariss varied
from 56 floods on Howard Creek to 82 on Crooked Cresk during the 20—year
period studied.

FLOOD CONTRQL ACTIVITIES

Efforts on the part of landowners or others to install protective measures -
against floodwater damage have been minor and have had little effest.

LAND TRFATMENT ACTIVITIES

Durinz the past four years L9 neighborhood groups of landowners, with mem-
bership wholly or partially within the West Fork watershad, have been
asalsted by the Upper West Fork Soil Conservation District in the applica-
tion of land treatment practices on their lands. Conservation plans have
been developed on 47 percent of the watershed and approximately hB percent
of t.he plamnd practices and measures have been appliad.




HYDRAULIC AND HYDROLOGIC INVESTIGATIONS

From a graph showing cumulative departures from normal precipitation the
rainfall series for the period 1923 to 1922 inclusive was selectsd as most
reprezentative for the West Fork watarshed. All flood producing rains in
the series were considered since none exceeded the maXxiuum to be e-pected
within & 20-year freguency. Prior to constiucition of Lake Bridgaport Daw .
a river gage was maintained jusf below the present dam site from which the
runoff was calculated for the period 1915-193Lk. No gage has been available
since that time.

The design storm, under maximum runoff producing conditions, would produce
L.3 inches of runoff from the watershed under present conditions. Runoff
of this magnitude is not expected to occur more fregquently than once in

25 years, and this value was used in detamining minimun floodwater dsten-

tion storage requirementa .

From a atudy of the rainfall-runoff relationships for North, Crocked and
Howard Creeks it was found that rains of from 1.00 inch on North Creck to
1.70 inches on Howard Creek, occurring within a one-day period, were the
minimum which would cause flooding at the smallest channel sections.
Terefore, no rains of less than thesze amounts were considered for flood
routing purposes on the individual watersheds. '

The largest ralins in the 20-ysar rainfall series varied from 5.56 inches
on North Creek to 6.01 inches on Crooked Creek. Under present conditions,
6,109 acres of ths flood plain would be flooded by the runoff from these
storms in the thrae watersheds. If such rains were to occur after land
treatment practices and measures have been applied, it is estimated that
the area inundatzd would be reduced to 5,748 acres. With land treatment
measures applied and the proposed detention structures and the floodway in
operation only 2,ll2 acres would be flooded as a result of such storms.
Approximately 217 acres of the flood plain would lie within the permanent
pools of the proposed structures and 207 acres within the detention pools.

The peak discharge at the control sections on the three watersheds averages
8,100 cubic feet per second. The discharges would be reduced to an average
of 2,830 cubjc feet per second by the proposed system of detention structures.

SEDIMENTATION CONDITIONS

Erosion conditions and sedimentation problems vary considerably betwesn the
Croas Timbers and the Reddish Prairie and Grand Prairie Problem Areas in
Soil Conservation. Oully erosion is the dominant ercsion process in the
Cross Timbers, resulting in sandy deposita of low fertility onm the flood
plain. These sandy deposits contribute materially to channel filling. In
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the Grand Prairis and Reddish Prairie areas the sediment is dorived princi..
pally from sheet erosion. This sediment is finer textured and only very
thin deposits settls out in fast moving floodwater. Bowever, this fins
sedimsnt on grass renders it unpalatable to livestock. In areas where Red-
dishk Prairie sediment is deminant it seals the soil surface, cnvaing Jow

uatar intake a.nd radnaad prow.ton o
The following kinds of ssdiment- damagea are common in the waterahad:

(1) Channel filling, (2) overbank deposition, (3) awamping of valley
lands and (4} accessory damges,

" Channel Filling

Some channel {1lling occurs on ths main stem, especially at and below trib-
utary Junctions. On ths averags it is estimated that channel filling has
caused a reduction of about 5 percent in the channel c:ipacity of the main
stem, On the three tritutariss studied channel filling is occurring at an
accelerated rate in mest segments. Somo segments have filled previously and
are retranchinz. Tributary channels have lost from 6 to 25 percent of their
capacity, with some plugs which havs caused a reduction in channel capacity
of 50 purcent or mors. FPartial plugs on sharp bends and at road crossings
have forced the water over natural levees and csused increased floo-ding.

Overtank Deposition

Overbank deposits in the watershed are less than 1 foot deep on tritutaries
origirating in the Reddish Prairis and CGrand Prairib soils. These deposits
are fine-textured and have damasged about 60 percent of the flood plain of
the main stem and its tributaries. This sediment has sealed the soil sur-
face and resulted in an esiimated 30 percent reduction in ercp yields.
Sandy deposits predominate on approximately 40 percent of the flood plain.
The average depth was estimated to be 2 feet. Damage from sandy overbank

deposits was estimated to be from 10 to 15 percent, measured in terms ol
reduced crop production.

Swamping of Valley Lands

A few small swampy or ponded areas occur in the watershed. It was estimated
that S acres of cropland is damagsd 65 percent and 15 acres of rangeiland ie
damaged 50 percent annually on the three tributaries studied. In the entire
flood plain of the main stem and all of its tributaries, 25 acres of cropland
is damagcd 65 percent and 75 acres of rangeland ia damaged 50 percent annually.

Accusory Da.mages

Damage to ra.ngehnd vegetation caused by silt being deposited on grass during
overfloms was estimated to be 50 percent on 20,000 acres annually. This
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deposition makes grass unpalatable to livostock and forage is logt until
succeeding rains wash off the silt or new growth occurs. Similar damage
to growing crops has been evalusted in the economic section of this report.
Debris deposits cause damage to 10 acres of cropland and 20 acres of
rangeland annually. :

It is estimated that undsr present conditions the average annual rate of
sedimant output per square mile of drainage area is about 0.9 acre foot in
the Cross Timbers area, 1.2 acre feet in the Reddish Prairie, and 0.75 acre

- foot in the Grand Preirie. - -

Sediment output rates vary within each problem area in soil conservation
depending on the amount of cultivated land, density of cover on the range-
land, average slope of the land, degrse of erosion, and depth and permea-
bility of the soils. '

It is estimated that under presmt conditions the average annual rate of
sediment dolivery to Lake Bridgeport is 0.8 acre foot per square mile. It -
is further estimated that land treatment meesuves alone would reduce this
rate to 0.63 acre foot par square mile. With land treatment measures and
construction of the proposed flood and sediment control structures it is
expscted that this rate would be reduced to 0.54 acre foot per squ:re mils.

FLOOD FLAIM SCOUR AND CHANNEL ENLARGEMENT

Scour damage is of minor significance in the watershed. It was estimated
that Ll acres of eropland is demaged 25 percent and 172 acres of rangeland
is damaged 15 porcent ennually. This damage is a result of soil removal
which cauvses thin stands of grass and cultivated crops.,

Channel enlargement on the three tributaries studied is occurring at rates
of from 0.1 to C.2 foot per year laterally ¢n 10 to 35 percent of the length
of both banks. It was estimated that in the entire watershed 16 acres of
land is lost annually from channel enlargement.

FLOOD DAMAGE

Flood darege information for more than cone~half the flood plain area on the
tributaries was cbtained from landowners or operators and others familiar
with flooding canditions over extendad pericds. Most of the specific infor—
mation as to amounts and extent of damage related to the larger floods.
Other information obtained included flood plain land use, ylelds of major
crops, property damage including loss of livestock, fences, etc., resulting
from major floods, and general flood problems. The monetary value .of the
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percentage of damage to flood plain lands by sediment deposition, scour,
debris deposition, ponding and accessory damage was caleulated on thoe basig
of present prices. . ' '

Information concerning flood damaras to roads and bridenn »mo nhiained from
gbate nigivsy and couwaty read officials. leuage information pertaining to

rallroads was obtained from local gitizens.

Damige rates as determined from flood damage schedules were adjusted, on the
basis of relationships found from surveys of other watersheds of similar )
charecteristics, to indicate damage rates to be expected from floods of
various sizes and seasons,. The rates were multiplied by acreages flooded by
each flood, by size and season, in the evaluation series and adjustments made
for recurrence of flocds, Flood plain areas lying within the pool limits of
proposed detention structures were excluded from all damage calculations.

- The total direct floodwater and sediment damages on the West Fork are esti-
mted to average 329,950 annually under present conditions, of which
$163,328 (L$.5 percent) is crop and pasture damage and 388,972 (27 percent)
is other agricultural damge. In &ddition, there are numsrous indirect
damages such as interruption of travel, losses sustained by dealers and in-
dustries depsndent upon agriculiural products from or sales to residents of
floodad areas, depreciation in property valucs in the flooced areas, being
forced to soll livestock prematurely at reduced pricss dus to upsetting of
grazing schedules, and siidlar items. Ten percent of the total annual value
of the direct damages, or $32,995, was taken as a conservative evaluation of
the anri)l indirect flood damages. ' :

With land treatment measures epplied and the proposed flood control structures
in place it is not expscted that overbank deposition of seciment would occur
in sufficient quantities to cause permenent damage to flood plain lands. '
Flood plain scour and dooris damage are also recoverzble. The average detri-~
mental life of scour channels was estimated to be 10 years, and it was cal-
culated that the effects of debris would be removed after 5 years. The
average annual monetary flood damages are summarized in Table 1.

THE REHEDIAL PROCRAM AND ITS EVALUATION
land Treatment Measures Needed

The major land treatment measure meeded is the seeding of 29,328 acres of the
following types of areas: (1) Idle land; (2) rangeland which has been so
overgrazed that reseeding is necessary to establish adequate cover; and

(3) areas now in cultivation on which & permanent grass cover nesds to be
established. Approximately 2,570 miles of terraces need to be constructed to
agsist in the control of erosion on 39,035 acres of cultivated land. About :
U452 acres of vegetated waterways will be needed to carry the runoff from these
systems of terraces. . '
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Other land treatmont wosgores nrda? ncluds LUT7 miles of diversion terraces,
572 farm ponds, 160 miles of feacing to enclose newly retired and resesded
ereas, imorovod crop rotations on 86,750 acres of cropland, and 555,840 acres
of lmproved range and posturs management.

Too ewbdes Lot Loial cors of 1au0ElLing oo onouren oS 21,277,076 and tha
amnual cost, including installation and maimtenance, is $90,880.

Flood Control Structures ond iasures

The flood control structures and measures recommendsd for protection of
flood plain lands and highways are listed in Table 2, items 1 to 6 inclusive.

A system of 13 detention siructures is nesded to protect the flood plain
lands along Horth, Crooked and Howard Creeks and their larger tributaries.
The proposed structures and their drainage arscas are shown on the Work Flan
Map. ls}sacriptive information concerning the structures is summarized in
'lhble a . '

The system of detention structurss will detain the runoff from 56 percent of
North, Crooked and Howmrd Creek watersheds. The proposed structures at
Sites 1, 3, and 14 have rslatively large drainage areas, but because of the
deep vallera at these aitos it is »oszille to dovalop suffliclieut destention
storage to make possitle the ussg of vegatated emergency spillways.,

The other flood control structures and measures listad in Table 2, with the
exception of  the floodway, are nesdad to conirol major gully erosion and
thersby to protect the detention structurss snd stienm channels from rapid
sedimentation. The floodiay on Howard Creek is neecded to racduce fiooding,
since the capacity of the existing channol is inadesquste to carry the release
-rate from the detention structures and the runoff from tha uncontrolled ares.
As indicatad, it will be necessary to raise or relocate portions of several
county roads which cross the pool areas of proposed detention structures.

Effect of These Msasures on Damages and Benefits

The combinad program of land treatment and flood control measiures deacribed
above would greatly reduce or eliminate darmages from minor floods in the
Borth, Crooked end Howard Creek watersheds. . ¥ajor floods, with the excep~
tion of the five largest, would be reduced to minor floods on Crooked Creek.,

The remaining floods would cover an average of 2,295 acres amually in the
three watersheds and cause an estimted average annual damage of $13,830.
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Most of the expected reduction in annual flood damages on the three water-
sheds would be effected Uy the system of dotention structures and the
ficodsay, The annual value of the reduction in flood damages attributable
to detention structures and the floodway is eetimated to bs 35,998 out of
a total of 153,383, The reduction of damnges in the ¥Wast Fork watershed

mmmwhm,ZQSasshmthl.

Ovners and operators of flood plain lands of all tributaries studied say
that if flood protection is provided they will intensify their use of these
lands by growing high-value crops such as alfalfa and corn on areas now idle
or used for pasture or meadow because of the frequency of flooding. Some
indicated a desire to use stored water for irrigation purposes; however, all
damages and benefits were figured without irrigation. It is estimated that
this more intensive use would increase the net income to the land, after sll
expenses were deducted, by #30,867 annually. The total flood control bene-
~ £its, including both the reductions in flood damages and the benefits from

more intensive use of flood plain lands, are estimated to bs {155,166
annuzlly. In addition, it is estimated that the benefits to landowners and
operators in upland areas of the watershed from the application of land
treatment measures would be $848,824 annvally. This consists of an esti-
mated increase in amnuval net income of $280,876 from crops and 3$567,9L0
from pasture,

The expected benefits from land treatment measures on upland were determined
by estimating the ircreased net income to the land which would result from
the aprijcation of needed land treatment practices and measures. It was
agsumec ‘vhat there would not be any major changes in the proportion of crop-
land used for each crop, but the total area used for cropland would be de—
"creased by the retiremsnt of ateep and severely erodad areas to pasturs or
meadow, along with idle ¢ropland. Likewlss, it was assumed that the type
of livestock farming would not change as to kinds or classes, tut the
numbers of livestock would be increased due to the increased acreages of
pasture and the greater per-acre feed production and pasturs carrying capac-
ity to be expected .from the application of land treatment measures.

Comparison of Cost and Benefit

The ratio of the average annual benefit from detention structures and fiood-
way, 366,865, to the aversge annual cost of the ficodway, dstention structures
and the appurtenant structures for their protection, $2L4,712, is 2.71:l.

Tho ratio of the average annual benefit, £937,125, from the land treatment
measures and practices to their average annual cost, $90,880, is 10.31:1.

The ratio of total average annual benefits, $1,003,990, to total average
annual costs, $115,592, is 8.69:1. See Table L.




11

ANNUAL MAINTENANCE

Estimted annual maintenance costs after the lahd treatmsnt measures and
flood control structures have been installed are shown in Table 3.

It is expocted that the flood control structures will be maintained by the

benefited farmers under an agreement with the Zoil Conservation Distriet
which carrics the responeibllity for caintenance. Group organizations of
farmers will be developed for this purpose. The land treatment measures
will be maintained by the landowners or operators of the farms on which the
measures are installed. :
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Table 2

Cozt Estimate Table
WEST FORK-WATERSHED ABOVE BRIDGEPORT

13

$,005,746 &.,962,450

Coxt
To 19 State
To Faders) County
SLIUGLUre 01 ».Easuro Uil io. Farmer Funds or Ut.:oi dotai
Detention Structures Each 19 $ 659,10 & 3,050 § 662,150
Site Acquisition Total 53,088 53,088
Dxrop Inlets, Including _ - ‘

Fills Each 5 15,192 15,192
Floodway Mile 2.1 13,500 13,500
rop Structure Each 1 900 900
Relocating Roads  aile 2.4 1,600 10,200 12,000

~ Seeding Retired Areas Acra 29,328 8 299,145 199,430 198,576

. Farm Waterways Aere 152 33,500 11,300 145,20
Terracing Mile 2,570 321,250 321,250
Ferm Diversicd. Mile 17 22,050 22,050
Farm Ponds Each 572 257,100 257,100
Farm Fencing ¥le 160 72,000 72,000
Earth Gully Plugs Cu.Yd. 32,l00 8,100 8,100
Drop Inlets, Including .

Fills - - Bach 15 37,500 37,500
Drop Structures Bach 10 15,000 15,000
Farm and Ranch Plamning :

and Application Acre 645,000 967,500 967,500

Total §3,250  $3,001,u46

Estimated Amount to be

Expended During 1951
Fiscal Year

$ 170,976 § 597,062

$13,25 §$ 761,208
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Table 3
Annual Cogta
WEST FORK WATERSHED ABOVE BRILDEFORT
‘Struetire or Yessure  Unit  Wo.
 Detemtion Structures  Each 19
Site Acquisition Total
i et dins SN 5 380 125 s05
Floodvay Mle 2.1 338 675 1,013
Drop Structure " Each 1 23 ' 10 33
Relocating Hoads ﬁne 2.4 300 30
Ssoding Retired Arsas .Acre 29,328 16,952 16:;;2
Farm Waterrays Acre Le2 © 1,639 1,808 3,LL7
Terracing &) uile 2,570 12,850 25,700 38,550
Farm Diversions uile 7 882 1,176 2,058
Parm Ponds Fach 572 20,296 10,206 20,592
Farm Pencing Mile 180 2,880 | 3,600 6,80
© Earth Gully Flugs Each sy 203 810 1,013
Drop Inlets, Including - :
Fills Each 15 938 315 11,313
Drop Structures Each 10 375 100 urs
Total 9,017 $46,575 $15,592
Flood Control Structures and Measures | $ 2,712

Land Treatment Measures _
Anmal Maintenance - Farmer ' 846,575
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Table 4
Comparison of Averago Annual Banafit and Cost of the Recommendsd Progran
WEST FORE VATERSHED ABOVE BRIDGEPORT
Source of Benefit Annual Cost =~ Annual Benefit ' Dollar
' of Cost
{dollars) {doliars) (coliars)
Detention Storage 23,699 65,736 _ 2,77
Floodray 1,013 1,129 1.11
Totﬂl 2h,712 “,8’65 20?1
land Treatment
Flecd Control _ xxx s 88,301 o
Land Treatmwsnt XXX ' 848,82, X
T D Tetad 90,880 937,128 30,31

A1l Sources 115,592 1,003,990 8,69
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Table &
Flood Control Structures Installed
WEST FORK VATERSHED ABOVE BRIDGEFCRT

Detention Structurs ’ 6 | '336,h81
Drop Inlet, including fill b 3,824
Drop Inlet, including fill 5 1,811
Drop Inlet, inelusding fill 7 1,630
Drop Inlet, including fill 8 - X,Lhk
Drop Structure 10 900

Total ' 845,090
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APPT"‘!'\T‘I
Increase in Ipﬂ owa dtreunh sore lntensive Use of food Flain Lands
PN IU:EK WA'IERSHED ADOVE BRIDAQEPORT
: Grags
land Use Acres Yield# Production Incoma Cost Net Inceme
Prosent Conditions .
forn 120 ) tm, h.8nn & 7,70 A2
uobion . 13 550  lba. T 2320 2.116? 1,026
Dats 503 2.5 bu. 2,9 19039 4 .00k N
2 aum. 1,006 2,706
¥heat 249 20 bu. 4,980 - 9,960 2,540
2 am 1198 ,3!40
Vetch 132 2,5 cwt kLN 1,965 2,122
3 aum 396 1,065
Sorghum (hay) 182 2.5 ton L55 10,420 2,439
Meadow 182 2.1 ten 376 8,610 1,767
Idle Lo '
Truck Crops 16 8 ton 128 3,8l0 8ol
Clover (hay) 2 1l +ton 20 730 387
{grazing) 2 awm Lo 108
(seed) 1 owt 20 800
Fasture 4,286 © 1 awm 4,166 11,251 '
Pocana (600 trees) 1 ot 600 12,000 6,000
¥isc, h2 '
' Total 5,685 $96,319 §23,721 $72,598
After land Treatment, Detention Storage & Floodway
Corn , Q70 10 bu, 10,800 $15,768 $ 4,077
- Gotton 13 55 1lbs, 7,150 2,467 1,026
Qats 516 h207 ta, 22’056 19,630 . h)928
. 2 awm 1,032 2,776
Wheat - 255 20 bu, 5,100 10, 200 2,601
2 aum 510 1,373
Vetch 186 2.5 cwt kn 7,065 3,021
3 aum 564 1,516 .
Sorghum (hay) 233 2.5 ton 582 13,328 3,12
Meadow 147 2.1 ton 303 6,938 1,443
Truck Crops 22 8 ton 200 6,000 - 1,256
Alfalfa 2Lk 3 ton 732 26,718 5,807
Clover (hay) 32 1 ton 32 - 1,168 619
grazing) 2 am 64 172
seed) l owt 32 1,280
3,70 l am 3,720 10,007
Pecang (600 trees) 1l eowt &0 12,000 6,000
Mac. 42 ‘ _
Total 5,685%» $138,406 $3,897  Jok,509
# Calculated to nearest ,1 unit Net Increase ‘$ 31,9
#* The remaining 27,715 acres not Less Cost of clearing : 697
protected by flood control atructures Less added Damage 347

- and no intensification assumed, | ¥at Benefit $ 3,867
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APPENDIX
Tatle 2 -
Increass in Incomo through more Intensive Use of Flood Flain Lands
BONMH CHREEK WATIRSHED
- QOross
Land Use Acres Yielad Production Incoms Cost Net Income
Corn 80 L4 bu.. 3,200 $ 4,672 $ 1,208
Cotton : 13 558 1ba. 17,150 - 2,467 1,026
Oats 18 bh bu. 13,992 12,453 3,037
' 2 aum 636 1,1
Wheat 181 20 bu. 3,620 7,240 1,846
2 aum 362 97h
Sorghum (hay) 8 2.5 ton 370 8,473 1,983
Moadow 62 2,2 ton 136 3,124 635
Truck Crops 12 8 ton 96 2,880 603
Vetch 51 2,5 cwt 128 1,920 820
3 auwm’ 153 a2
Fasture 2,h52 1 aum  2,h52 6,596
Misc. 3
Total 3,350 $52,912 11,158 $la, 75k
After Land Treatment
& Datention Storage
Corn , 147 ¥ tu. 5,880 §8,580 . 82,219
Cotton 13 550 1lbs. 7,150 2,67 1,026
Oats 35k bk wu. 15,576 13,863 3,361
_ 2 am 708 1,905 °
Wheat - 18 20 bu., 3,60 7,240 1,846
2 aunm 362 974 '
Sorghum (hay) 193 2.5 ton 482 11,038 2,585
Meadow L5 2.2 ton 99 2,267 L6z
Truck Crops 2 8§ ton 168 5,040 1,055
Vetch 107 2.5 cwt 268 . 4,02 1,719
3 aum 321 863 -
Alfalfa 22k 3 ton 672 2l;,528 5,331
Pasture 2,032 1 awm 2,032 . 5,466 .
Misc. 33
Total 3,350 388,256 $19,624 $68,632
Nat Increase 26,878
Less Cost of Clsaring 697 .
Less Added Damage 32

Net Benefit . §25,860




APPENDIX
Table 3
Cost Fetimats Table
NORTH CREEK 'u"-'ATERSHED
Coat
T Te State |
.. e T ﬁ P M - .m._.,:_._m;_....'..'....". . - ol
Structure or Hcasure Unit N, Farwer Funds or Other Total
Detention Structures Fach 13 o 51,103  $ 3,050  $uSL,L63
Site Acquisition ' Total 36,62, 36,62,
Relocating Roads M¥le 1.9 1,425 8,015 9,500
Seeding Retired Aress Acre 5,057 § 51,581 34,388 85,969
Farm Waterways Acre 35 2 ,625 | 875 3,500
‘Terracing  Mile 304 - 138,000 | 38,000
Farm Diversicns . Mis 1L 2,100 | 2,100
Farm Fonds . Each 162 72,900 72,900
Farm Fencing Mile - 32 12,800 . 12,800
Farm and Ranch Planning ' '
and Application Acre 64,200 96, 300 96,300
Total £180,006  $621,025 $11,125 $812,156

Estimated Amount to be
Expendad During 1951 -
Figcal Year o $ 36,000 $398,939 &1,125 $LL6,06L
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APPENDIX
Table 4
Annual Costs
KORTH CREEK WA TERSHED
B | | . Anmus) Cest
i Structure or Measure Unit  No. Tnatallation raintenance Total
Detention Structures Each 13 31.3,137'5. $1,300 14,775 -
Site Acquisition Total s 915
Relocating Roads Mile 1.9 238 238
Seeding Retired Areas Acre 5,057 2,923 2,923
Farn Waterways Acre 35 ' 127 10 267
Terracing . Mle 30k 1,520 3,0L0 1,560
Farm Diversions Mile 14 8y 12 196
Farm Ponds Each 162 2,916 2,916 5,832
Farm Fencing _ MHle 32 512 640 1,182
Total ' $22,710 $8,148 $30,858
Flood Control Structures and Keasures £5,928
Land Treatment Measures . 14,930

Annual Maintenance ~ Farmer : $8,148




6
APPENDIX
Table 5
Comparison of Average Annual Benefit and Cost of the Recommended Program
UOWTH CRERT NATERANID :
e ) o o | Benefit per
Source of Benefit Annual Cost Annual Benefit Dollar of
Cost
(dollars) - (dolliars) (dolilars )
Detention Storage 15,928 52,048 3.27
Land Treatment
Flood Control R - - 12,780 XXX
Land Treatment 0% - 124,610 xex
Total 14,930 137,3%0 Y

411 Sources , 30,858 189,438 6.1i
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APFENDIX
Table 2A )
Incresse in Income through more Intensive Use of Flood Plain lands
CROOKED CREEX WATERSHED
Groéa
Land Use Acres Tield Production = Incoms Coat; Net Incoma
fresunt Geaditicns .
YeteR n 2.5 cwt 78 $1,170 3 Lw8
3 aum- 93 . 250
Hoadow k3 2 tom 86 1,969 13
Corn S I bu 200 292 76
Idle 18 -
Truck Crops L 8 ton 32 960 201
Oats 3b O .. 1,360 1,210 325
2 aum &8 183 '
Sorghum {(hay) 6 2.5 ton 15 3hk 81
¥heat 1, 20 bu. 280 560 143
2 aum 28 (4]
Fasture 1’252 1 anm 1’252 3’368
Pecans (225 trees) 1 owt 225 k,500 2,250
mce 3 . .
Total 1,100 £, 80 $3,907 $10,85%L
After Land Treatment
& Detontion Stora@
Vetch 31 25w 78 81,270 $ ULsB
3 aum 93 250
Moadow L3 2 ton 86 1,969 - W3
Corn S W b 200 292 76
Truck Crops 4 8 ton 32 960 201
Oats B 4  bu. 1,600 1,424 382
2 aup 80 215
Sorghum (hay) 12 2.5 ton 30 687 161
Wheat 20 2 bu, oo 800 204
2 aun 10 108 .
Lure 1,252 l aum 1,252 3,368
Pecans (225 trees) 1 owt h,500 2,250
Niso. 3
Total 1,40 £15,73 84,185 $.1,558
Yot Increase 66l
Loss Ad(!_hd Damage 12

Ret: Benefit $ 652
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APPENDIX
Table 3A
Cost Eatimata Table
CROOYED CRVEK WATERSHED
. - To To State
To Federal County
Structure or Maasure Unit No. Farmer Funds or Othor Total
Detention Structures Each 3 $112,664 $112,66)
Site Acquisition Total 12,854 12,86l
Relocating Roads Mile 0.5 s $2,1% 2,500
Seading Retired Areas  Acro 2,004 8 20,410 13,627 34,068
Farm Watermays Acre 16 1,200 100 1,600
. Terracing uile 77 9,625 9,625
Farm Diversions Mils 9 1,350 1,350
Farm Fonds Fach 39 17,55 17,550
Farm Fencing uile 7.8 3,120 3,120
Farm and Ranch Flanning
and Application Acre 30,180 45,270 45,270
Total .8 53,286 $185,200 $2,125 $2h0,611
Estimated Amount to be
Expended During 1951 :
Fiscal Year $ 9,060 00,595 §2,125 11,780
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APPENDIXR
Tabtle LA
Anmual Costs '
CROOKED CREEX WATFRSHED
} _ _ Armual Cost
Structure or easure Unit }\Io., 1102 ¥pinicnance otal h
Detention Structures Each 3 $3,30 $ 300 $3,6L0
Site Acquisition Total ' 322 322
Relocating Roads’ uile 0.5 62 . 62
Seeding Retired Areas Acre 2,004 1,159 ' 1,159
Farm Waterways Acre 16 58 &h 122
Terracing MWle = 717 385 770 1,155
~ Farm Diversiona Mle 9 - Bl 72 126
Parm Ponds Each 39 T02 702 1,104
Farm Fencing | Mtile 7.8 125 156 261
Total - 8,207 . $2,064 88,271
Flood Control Structures and Measures o $h,02,
Land Treatment Measuras L,2kL7

énnual Maintenance - Farmer B $2,064
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APPENDIX
Table SA
Comparison of Average Anmual Denefit and Cost of the Recommended Program
r‘vﬂ-\g *') n" o r v 13 .« r' .n’,-l,.r..i}
R o . Benefit per
Dollar of
Source of Banefit Annual Cost Annuzal Benefit Cost
(dollars) (dollara) (dollarsg}
Detention Storage L,024 5,823 1.45
Lland Treatment
Land Treatment xxx 33,850 x
Flood Control xx _ 3,004 xxx

A1l Sourcd) 8,271 42,677 5.16
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T . APPENDIX | 15
: ‘ Taxle 23 -
Incrarzy 4n Income through more Intensive Use of Flood Flain Lands
demard Cyook Vabtsrohed

Produc— Grosg Ket
Lard Use Acres Yield tion neoro Cost, Incom
Prore 4 Qept et .
o & I b am oLl
2 auwl 302 812
Theat 54 20 bu., 1,080 2,160 $51
2 amm 108 291
Vetch 50 2.5 owt, 125 1, 875 8ok
3 am 150 Lo3
Claver - 20 1 ton 20 730 367
- 2. aum Lo 108
Sorghum (hey) 28 2,5 ton 70 1,603 s
Meadcw A 2 ton 15 - 3,527 139
Idle 22 :
Pocans (379 trees) 1  art, 375 7,500 3,750
Pasture héz 1 am L2 1,297
Kiac, : 6 :
- Total 25 $28,5%5 25,570 ¥17,955
After Land Troatmant,
Detention Storaze &and Floodway
Corn 118 " 4o wvu. 4,720 $6,800 81,782
Oats 122 4O bvu. 4,880 h,3h3- 1,165
2 am 2kl _ 656 '
Yheat Sy 20 bu, 1,080 2,160 551
2 am 108 2
Vetch 50 2,5 cwt. 125 1,875 S0l
3 aumm -150 503
Alfalfa 20 3 ton 60 2,190 k76
Clover 32 1 ton 32 1,168 619
_ 2 am & 172
1 owt, 2 1,280 -
Sorghmn (hay) 28 2.5 ton 70 1,603 s
Meadow 59 2 ton 118 2,702 566
Pecans (375 trees) 1 ewt. 315 7,500 3,750
::sture Mg 1 am L36 1,173
8c,
Total 525 $3L,U07T $10,088 924,315
Net Incresse h,369
less Added Ik
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Tallo 38
Cost Estimate Table
Howard Creek Watershed
' : . Cost
] ' Tao t To State ¢

Sh-mentoeon gy ey Tty Yo 1 Tn Prdnund ¢ Sov-tr ¢ Totn
ﬁetontion Structures Each . 3 § 95,043 $ 95,063
Site Acquisition Total 3,600 3,600
Drop Inlsts, Including

Fills Each 5 15,192 15,192
Drop Structurecs Each ) ¥ 900 900
Floodway ¥l 21 13,500 13,500
Sesding Retired dreas  Aore 1,276 $13,015 8,617 2,692
Tarm Woternsyo Acre 8 600 200 800
Terracing Mle 29.4 3,675 3,675
Ferm Diversions ¥1le 3.6 sho 5ho
Farm Ponds Esch 15 6,750 6,750
Farm Feneing M1e 3.5  1,k00 1,400
Farm and Ranch Flamning

and Application Adcre 15,570 23,355 23,355

Total $25,980  $160,487 $186,467

Estimated Amount 1;; be
Expsnded during 1 -
Fiscal Year $ 5000 § 68,9580 $ 73,980
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APFENDIX . Car
Table 4B
Anmual Costs
Howard Croek Watershed
T s 1 Anmual Gost
Structurs or lisasure t Umit: No. : Installa~ Mainten~ 3
. .2 " : en : i e
Sito Acquisltion v Total 90 ' 90
Drop Inlets, Including :

Fils Bach S 380 125 505
Prop Structures Each 1 23 10 33
Floodmay Mle 2.1 | 338 &71% 1,013
Seeding Ratired Areas Aore 1,276 738 738
Farm Waterways Acre 8 29 32 ' 61
Terracing MHle 29.L h7 29 bla
Farm Diversions Mla 3.6 22 29 sl
Farm Ponds - . Ea.ch 15 270 270 sS40
Faym Feneing Mils 3.5 56 M 126

Totels 3&,912 &1,305 36; 717
Flood Control Structures and Measures ' $L, 760
Land Treatment Msasuras 1,957

dmnual ¥aintemance ~ Farmer $1,805
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‘ APPENDIX - .
Table SB 18
Compariason of Averaze Annual Benofit and Cost
- of the Rocommended Program -~ Howard Creek Watershed
Detention Storago . “3, 747 - 17,868 2.10
Floodway 1,013 1,129 .11
Total - ,760 8,994 1.89
Land Treatoont
Flood Control | XXX 3,601 xxx
Land Treatment xxx 15,113 xxx
Total 1,957 17,01k 8.69
All Sources. 6,717 26,008 3,67
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