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WATERSHED WORK PLAN

AGREEMENT

between the

UPPER BLM FED SOIL CONSERVATION DISTRICT

(name of local organization)

DENTON « WISE SCIL CONSERVATION DISTRICT
(name of local organization)

(name of local organization)

STATE OF __ TEXAS )
(hereinafter referred to as the local organization)

and tne
SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE
{hereinafter referred to as the Service)

Whereas, the responsibility for administration of the Flood Prevention Program
authorized by the Flood Contrcl Act of 1936, as amended and supplemented, has
been assigned by the Secretary of Agriculture to the Soil Conservation Service;
and

Whereas, there has been developed through the cooperative efforts of the local
organization and the Service a mutually satisfactory plan for works of improve-
ment for said watershed, designated as the watershed work plan for
Elm Fork Watershed, State of Texns , which
watershed work plan is annexed to and made a part of this agreement; and

Whereas, the watershed work plan describes the watershed and its problems, and

sets forth a plan for works of improvement includirg a schedule of operations,

the kinds and quantities of measures to be installed, the estimated cost, cost-
sharing arrangements, maintenance and other responsibilities of those partici-

pating in the project, and economic justification for installing, operating

and maintaining the works of improvement; and



local organization
the water
forth in

Now, therefore, im view of the foregoiag consi1derations, the
and the Secretary of Agriculturc. tnrcug’ the Service, nereby agrée on
shed work plarn, and further agree t-at ne works of improvement as set
said plan will be imstallec. cperated. ars maintataesd substantially in accord-
ance with the terms, cenditiors, and sfipulatrieas providacd for trherein.

It is further understood trat t.ils agreement does not coastitute a financial
document to serve as a basis for the obligation of Federal fuads and that
financial and ot-er assistance to be fur-istea by t.e Service 17 carrying out
the watershed work plan is cortingent on the appropriatiocn of funds for this

urpose and cn tne erecuticn cf supplemertal agreem=:rts settir forth the cost~
purp PP g B

sharing arrangements ard other conditions t.at are applicabvle tz specific works

of improvement.

It is further agreel that tre waterslew work pla~ mav be amernded or revised,
and that this agreeme~t may be modilies or terninaned, only by mutual agree-
ment of the parties -~ecreto.

No member of or Delegate to Canmgress s-all be asmitted to aay snare or part of
this agreemerf, cr to any berefit t-mat may 3rise€ raereirom, bot this provision
shall mot be ccustrued t¢ extend oo ©o1s agreemsat i ma‘e with a corporation

for its general bensfi

Drper Elm Red Soil Conservetiox Digtrict

\~ame of local organization)

Cate ' ] . 195_&

The signing of tuis agreement was av:orized by a resoluticr ¢f the governing
body of the Upper Elm-Red Soil Cornservation District

‘zame cf local crgarizaticr)

June 21, 1956

MM«{&H\/

.Sccrerary local

adopted at a meeting reld cn

-ganlzation)

Date June 21, ; 1956
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WoRE FLAN
EiM FUkE WATERSHLL
O v Trivity Risor Witers el

Monraguae, Lzoks, ant Yenton Coontisn, Texa:z
Rirvr.e Jum-, 956

Authority

The Elm Fork Watereh=t Fiooo Fre 20020 Frodent will 05 ¢Arriel Oul vater

the authority of the 501 Coroaryatioc Aot 72933 (fubslic Law No. 46,
J4th Congressz), the Flood Jontro. act S5f Jure 22, .936 (Fubiic lLaw No. 738,

74th Congress) and tos Fiocod Lo trde act a- Tecswhar 22. 1944 (Puplic Law

No. 534, 78th Congrens, 2nd be 81070,

Purpose and Scope of FPlan

The Upper Elm-Re? ann Tt or =Wz SC01. uoo.rrvatioa S1sirlote proviie tirough
their program. ard WoTK pidrs. ipr t-e app.i~atizn w1 a conp.elé prograt of
soil and water conserwvation anc improves p.ant masageme1t witrin this water-
shed Treir objectives are £O w#¢ €4C . acTs of agricueituray fant an accord-
ance wit® its vapabilitics for sustaire: agrice: turai praduection an? to
treat each acre in augoriinte wiin 1bs wee s for protecfin. ant lmprovement.
Sucl a program, when appliied as< maiitaine: on aji the lans wit.dn the water-
< ‘- i{rosm smasl rains anl wi:l effect

shed, will be effective ir Feocur iy o I
some reducticn in peak [loiws lrom €« &-uins Av eifective jand treat-
AN { _p an . erdosicn

ment program will fiave a Tajor €Liéc
rates which in tarn wil! Fe.ooom -0 1200
measures for floud preventicn are -l Lo cumplete T
conservation and plant management Priagram 1. toe watersnel ani provide

effective reductions i floos namage.

A~ iitiona: stractural
=il ars water

(1) to <tate spec1iically the tanc rreatment

The purpose of thiz p.lan 13
w-1-. are sesigred primarily tor, or

and structural prastices ac? measwirds
contribute directly tc flosd preventive, an: {2) to spewcify Tow, when, and
by whom they will be carriz* oat Lo ar-irve r - masximum practicable redac-
tion of erosiom, floodwater ar: sedimeni damages. Mea-ures ani practices
planned herein constitute an integrai part of r7¢ compiets soil and water
conservation and plant mauagemspf prigran 1o t is wat-rshed and Yave boen
incorporated in th- work plan cf gac  of t e soii -on.ervation Jirtricts

concerned.

Application of this mutual .y - s.welape ! plan wlal provide ©e max1mam
protectioa to ard improvement o ians acd water Tescourré: which can be justi-
fied economically and undertakss at this ri08 with the combinsi facilitles
of local 1nterests and State ami Felera: aganoies ijpcn ccmpletion and
«wt forts in this pjan a material

to a

continued maintspance of Ll mMeasures
contribution will he¢ mads towar i 1acreacing agricuitural producricn
level consistent wis* Lo capat1ility ol {'¢ Lant, thereby promoting the
we fare of tre lanivwners ard zpsraior:. to# community. toe Starte and

the Nation. The area in tie waleT,'el snc oafes parrs of Moxtague, Ceoke.



and Denron Countics . amd contains 25%,510 arres {397 square milnsy,

SUMMARY UF PLAN

and trestuent prattices ard floold prevention
measures which contribute directliy to 51l as? water conservatlon and ficod
prevention. The works of improvement iiat in Takles 1 are planned to

be inatalled at an astimaten total cont oL 34,649,046 of whice §2.584.733
iz to Be horme by Srats ari (0.A. iMTare-In &n7 51,964,313 by tee Federal

Government,

nis plan 15 a combinatiorn wi :

The Ypper Elwm-Red Soil Conwervarion Bilstrict. unier provisicms cof Utate
enabling legislatin, has agrest €O azsuwxe re:pors ibility tor overall
pericdic inapection and maintepante of 4. filocfwater retarding structures
at an estimated annual co:t of $3,296 Te ilandcwners and operators will
maintain the land treatment measures at an estimared annuwal cost of §73,140
0f the farmer-district cooperative agraements.

in accordance wit provisions

Comparisons of Beneifit and Coct

When the works of improvemert are applisd ard operating at full eflective-
ness the ratio of the eetimate’ averags armcal penefit, 5161,602., to t:g
estimatern average annwal sjuivaleat cozt 573,078 1. 2.2% €3 1 bazel on

-

5
1955 price lewel: fer st and ling-ters prices rortained in the 19530
estimate by BAE for benefirvs.

CESCRIPTION i Thr WATRRSHED

Physical Diata

Elm Fork of the Triwity River rises uear the town oi Saint Jo 1o Moutague
County, Te<as, and flows im 3 s0utherly directicn Yor 94 miles, emptying
ints the Trinity River in the west-osntras part of ballas County mear Cof
city of Dallas., Tris £locd prewventiss woerk pidas cwvers Lhat portiom CF
the Elm Fork abowve 13 luence with Cicar (reek, ex-ludiag tne drainage
area of lsle du Bois Creek. 3Spring, Wheeler, Pecar, Lry Elm an. Bruvy
Creeks sre the major tributaries in thin watershed,

The watershed has au area of 252,810 acres {397 square miles) of wiich
244,533 acres are in farm. and rani s gnt 9,277 acres 4re in urban areas,
rcads. railroads an other misceilarsc.s eses. Thae bottom land arwa
included 21.291 acrez of fticud plain, awd 2,000 acres of stream chaunsels.
This includes 11,591 arres of flcod plain on rhe main stream and tributaries
above the confluence of Elm Fork wit" Spring Creek, and 9,700 acres on the
main stem and tributaries befow this point. Uncer present coniitions all
of the flocd plaie would be ipurniated by tie design storm of a 23-year
frequency 24-bour duraticn wiicl i, expested to produce 4,95 incnes of
runoff The largest rain considered 1o tie 20-year perios ol srudy was
one of 6.72 inches prodocing 3.17 inche: of runoff. Under present conrli-
tions this storm would flood &_,826 acres on Fle Fork and its tributaries



above the confluence with Spring Creek, and 7,201 acres on the main stem and
tributaries below this point.

The Elm Fork watershed lies within two principal problem areas in soil com-
servation. About 85 percent is in tae Grand Prairie area, with a narrow
band of Forested Coastal Plain zoils along the easterm edge of the water-
shed. The Crand Prairie section of the watershed was at one time a grass-
covered plain. Soils in thiz area were develcped from limestone and shale
formations. They are usually shallow an? light brown in color. Most of
the very srallow soils, which lic in the extreme headwater reachkes of the
watershed, are not suited for cultivation. The CGrand Prairie soils in the
central and lower reaches of tlte drainage area are deeper and more fertile,
and are used extensively for the production of cultivated crops. A htigh
percentage of the area is used for the production of small grain, The
Forested Coastal Plain soils were largely timbered until cleared for
cultivation. These soils have a light sand-textured topsoil with tight or
compact subsoils. Only about 20 percent of tne Forested Coastal Plain
area is used for the production of cultivated crops at the present time.

The topograpbhy of the watershed ranges from gently rolling to rolling witn

a well developed drainage pattern. The general stream courses trend to

the south and cast. Local relief aleng tie major valleys ramge from a
minimum of 50 feet to a maximum cf 200 feet near the headwaters. Elevations

range from about 5310 feet in the stream channel abcve Lake Garza-Little Elm

to 1,200 feet above sea level at the northern divide.

At the present time approximately 46.5 percent ot the watershed is in
cultivation. Small grain and hay crops are grown on about 75 percent of
the cultivated acreage. Row crops occupy about 10 percent and legumes,
chiefly sweetclovers and alfaita, are grown on 15 percent of the area.

Total land use in the watersied is estimatec as follows:

Land Use Acres Percent
Cultivation 117,922 46.5
Pasture 83,211 32.8
Range 32,400 12.8
Wooded Pasture 3,000 1.2
Formerly Cultivated &,000 3.1
Stream Chanmels 2,000 0.8
Lake Surface 1/ 2. 077 0.8
Miscellaneous 2/ 5,200 2.0
Total 253,810 100.0

1/ Lake Garza-little Elm.
2/ Includes roads, highways, railroads, towns, etc.



All of the western part of the drainags area, about 90 percent of the total,
lies within the Cemtral Lowland physiographic province, and the small strip
along the eastern divide is in the West Gulf Coastal Plain. Tre oldest
formation, which ix the Paluxy sand of Lower Cretaceous age, occuples small
linear strips along the valleys of headwater streams in tiae western edge of
the drainage. This small aresa of sandy beds is the only representative of
the West Cross Timbers Belt in the watersned. Many of the small streams
have entrenched themselves in this formatiom, and sandy deposits in the
upper valleys nave been produced by erosion in this area.

About 85 percent of the drainage ared, including all of the central part,
lies within the Grand Prairie beit which is underlain by shales, marls
and limestones of the Washita and Fredericksburg groups of Lower Cretace-
ous age. This area has been subiect to relativeliy tittle accelerated
erosion. Stream channels in general are swept clean of sediment and
commonly flow over limestone ledges with intervening reaches of shales.

The narrow strip of Forested Ccastal Plaim along the eastern divade
extends from Gainesville to Lake CGarza-Little Elm. This strip is charac~-
terized by light colored, sandy, eas1ty eroded soils which have developed
from the underlying Weodbine formatiom.

Dams constructed in the Paluxy apd Woodbine gand: will be subject to some
seepage. Foundation drains will be rsquired to safeguard these dams.
Fmergency spillway erosion will »e a problilem. Dams constructed in the
Washita and Fredericksburg formation will also suftfer from leakage, but
this should not endanger the dams. The cost of spillway and core trench
excavation will be higher than average iv these formations.

Rangeland is of one general type. Tne present condition of the grass cover
ranges from poor to gosd as 4 result of some excesgive use. There are
three range sites in the watershed all within the Graml Prairie Problem
area. These are described as follows.

The Medium Deep Soit Site. The topoprapty 1is gently sioping to nrilly.
The predominant soils are from 10 to 20 inches im depth, fine textured
and slowly permeable. Tne climax grasses include iittle bluestem, big
bluestem, Indiangrass, switchgrass, sidecats grama, halry grama and drop-
seeds. Invaders are threeawn, Lairy tridens, buffalograss, silver blue-
stem, western ragweed and aanuals. “is site generally is in fair to

good condition.

The Deep Land Site. Tae topography includes geatly rolling arid bottom
lands. The predominant soils are in excess of 20 inches in depth, f[ine
textured and slowly permeable. This site has the highest forage productiom,
potential of any site in the watersned, The climax grasses inciude big
bluestem, little bluesrem, switchgrass, Indiangrass, sideoats grama,

Canada wildrye and dropseesds. Invaders are silver bluestem, threeawn,
buffalograss, western ragweed and anmials.




Shallow Land Site. The topography of this site ranges from almost level to
low rolling hills. The soils included in this site are less than 10 inches
in depth, usually stony, fine textured and slowly permeable. Climax grasses
include sideoats grama, little bluestem, hairy grama and Texas wintergrass.
Invaders are buffalograss, threeawn, prickly pear, ragweed, broomweed and
annuals. This site is usually in poor to fair condition.

The following table describes the rarge land by range sites and condition

class:

Range Site Conditiorn Class Acres
Medium Deep Soil Site Excelleat 648
Goxd 2,268

Fair 2,268

Poor 1,296

Total 6,480

Deep Land Site Excellent 972
Good 5,832

Fair 3,888

Foor 2,268

Total 12,960
Shallow Land Site Fxcellent 648
Good 2,592

Fair 5,832

Poor 3,888

Total 12,960

Total Acres Native Rangeland 32,400
below zero to 114 degrees above

Extreme temperatures range from 12 degrees
43 degrees in the winter to 83

zero, with mean temperatures ranging from
degrees in the summer. The average dates of the first and last killing
frost are November 7 and March 25 respectively, giving an average growing

season of 227 days.

The average annual precipitation is 34.2 inches with the greater amounts
of rain falling during the months of April, May, June and October. Rains

of high intensities are frequent.

Water for domestic use in the urban areas is supplied from deep wells into
the Trinity Sand. Shallow wells provide the water for livestock and
domestic use in rural areas, with many small ponds furnishing additional
supplies for livestock. Long periods of drouth have lowered the water
table to the exltent of endangering the supply of water from the shallew
wells. The quality of this water is very good. The expected future

needs for domestic and industrial use will definitely create a demand

for further water development.



The Elm Fork watershed is served by four Soil Comservation Service work
units which are assisting the Upper Elm-Red ani Denton-Wise Soil Conserva-
tion Districts. These work units have asaisted farmers and ranchers in
preparing 750 conservation plans oa 170,892 acres within the watershed,
Where land treatment measLres have been appiied and maintained for as long
as two or three years, crop yields have increased 25 to 35 percent.

Economic Data

D
ad are uased principally for

The lands in the uppsr perticn of the watersl
Tha central apd lower

the production of livestock and dairy proiuccs.
portiots are used principally [er dairying and the preduztion of smal

grain and hay crops.

There are approximately 1,050 farms in the Elo Fork waterzired witn an
average size of 230 acres. The present market value of land ranges from
$100 per acre upward with well impreved farms briuging £200 or wore per

acre.

Opportunities for off-tre-farm work exliszt iun all the larger cities and
towns. Gainesville, the county seat of Cooke Countv, has a iarge per-
capita industrial productisn. Tre manclasture nf oil field supptiies,
aireraft parts, shoes, Yicur, ccttonseed oll, foondstuffz, petroleum
products an? fishing suppliss is carried on. Maoy recidents within this
area find empioyment in t*=e Induatrisd piaat: in tue Dailas-Fort Worth
area. Muenster is known for its dairy praducts procarsing plant

The principal crops grown sn tie upland in the waterched are oats, wheat,
native hay, corn and cotton, witi 46.5 percent cf the farm land being
devoted to the production of these crocps. The approximate yielas per acre
are: oats, 35 bustels; wheat, !3 bushels; core, 30 busteis, and lint
cotton, 200 pounds. Other crops growa are sweet clovers, vetch and rye,
grain sorghums, alfalfa and Jommsongrass nay. Production is still good

on the level and gentle slopes but the neced for improved crop rotations on
much of the cropland to imcrease the orpanic matter and productivity of
the soil is apparent. Cultivated areas on steeper slopes are badly

eroded and should be planted to permanent grasses.

Approximately 55 percent of the flood ptiain on the main stem of Elm Fork
is in cultivation, 18 percent in Johnsongrass, 13 percent in pasture,
4 percent idle, 7 percent woods, and 3 percent miscellaneous uses. The
flocd plain on the tributaries is less intenszively used. The chief crops
grown on the flood plain are alfalia, Jounscongrass hay, wheat and corn.

The principal tcwns and communities in the watershed with thneir 1950
populations as given in the Texas Almanac are:

Tawns Popuiatiou
Saint Jo 1,147
Muenster 88p
Myra 180
Gainesville 13,500

Valley View 650



Approximately £,300 peopie ii1ve in the rutal areds of tlhe watershed,
of roads, of whis™ 90 @i les 4re paved, Are atequats to provide

access to all parts of the watersus . Flonds accasionaily meke some of the

roads impassabie becausé of bridge an. rna’? was toats. The detours tious

ry oand 'rom pilaces of market. The

vide ample locading facilities

The 157 miies
B
L

occasiened couse Jdelay and e<trs trasel
two raiircads wohich traverde Lipe wahtersned pre
Maty Preceiiag fral,nw oil we L, & nave been

[l

for carioad Jat shiprments,
criiled tnroughcut thc upper porticg ~u tee watersie .

WATERS dr & PRUALEMS

FTioodwater lam4ga

High ananal damage.

¥lm Fork an+s its tributariesr (Lcod Jragueuatly and cause
The £lnod piain 1is

Flooding occcurs severii Limes 3 year ou roe watersaed,
flat, ~oasequent!y a sma.. riacz above bank~-full stage will cause
Uuring tme 20-year period, 1923 to 1942 inclu-
tiat covered mor: twan cane-naif of the fiood

wide and
large areas to be fionded.
give, there were 12 flocds
plain, and 23 smaller flowds, ¥FleoTs oscurring during the growing season
have caused conziderable damsge to growing crops. For the ficodsz evwperienc-
e? furing the 20-year periol Cposledt 4 vuta; direcs flecawaber avd sediment
damages were estimated 2 swarags §: 9.3

padhore oamane

i+
94 asmnal,y under prazeat cencitions,
; in adiitior, thiere are umer -

of wlic= §33,747 I¢ , ;
107 or trawel. iaitias
) i

we indirect Samages coeoi 3% Lh-oamror ipt
pstained by dealers avel It Tries sn btre STed, &5
l wal value of vrese Ledivect JHamagss 12 @stilmalbo
fhe average anrunl monebary flood Jznizes dvre summAd ired o

Lake Lalla: 1s iocarei on toe Dow Fork ol o Trinity Rivor and rece

sediment from toe 97 agquore rikes o) waters e
twis wock plar. It is estimater that oo _ake recerioan 318 acre-lee

coauslly from the watersel uuder present rand use
pstimated Ehat after the application of iaud treatment
practicss and Measiires ] zediment accumulaticn
in the reservoir will ba redutes to 257 aers-lest, This 1z an average

The alaiti.r of the proposad fiscdwater retard-

reducticn ¢f 2% peroeat,
irg structures iz ewpecfed fo reduce hie weliment accunulation to 190

acre~feet anmea’ly, or a toral relucticn of 40 percent Since lake
fallas is a part of the storage basin of vie Garza-Littie Elm Reservolr
construnted by the Corps ot kagireer.,, to2 above rates for the area
covered by this report wiil also apply to L3 new reser-oir ia the

calcuiation of damages.

sedimert depositicn
conditiomi. 1t Lis
or. t™a watarsiwa Cra anmnud

e

secimentation survey cf lLake

These esbimates are based on a4 Jetal i
lake wan

Da!las, made in 1938 by tne Solr Conscrvatian Service. Tne
10.5 years old at the timc of the survey.



It is estimated that modern overbank ceposition has occurred on approxi-
mately 5,600 acres of Elm Fork and triburary valiey flood piains. Toe
major areas affected extersd from the headiwater tributaries to Myra, and
from Valley View to the backwaters o Lake Garza-Little Elm.  The deposits
1p the upper reaches coasist mostly o3 sand, ane tre modern geposition in
the lower reactes is principaliy ctay and siit with some fine sand. Most
ol the deposits are in the rorm of natural levees that average 200 to 400
feer in wideh a.omg eac . . Loe o3 the stream chavnel. Trey ra~ge lrom 2 to
3 feet in thickaens 4icng the <fream banks Looabout 0.5 of a fout along the
ouster edge which is lecated av averagy 2f 200 fe=t from the stream banks
deposits are

The estimifed average anrual namiges ¢4 .i¢ Ly tuese medern
an follows. (1) 1,000 acres o! c(rop. ar? samaged 5 percent, 1,000 acres
damaged 10 perceat, av.s 300 acrae camagen 20 percent; and (2, 1,500 acres
of pasturciand cdamagez 5 perceat 1,200 acres damaged 10 percent, and

350 acre: damag:7 20 prrient.

Clanne! fiiiing 15 of mincr iwparrancze 1n the watersned. Gravel bars
wiich partiaily plug the crannei cccur aiong fhe inside of berds above
Lindsay. Reductlom 1n chanpe: capacity causei by these partial piugs

is probabiy 3 percent or Lesa, [In t/e LOWer reaches of the crainage
syctem below State Higiwar 10 tre reduction in channel capacity averages
10 to % perzent.  sor: of tre smaller stroams originating in Lok

Forestea Cosstal Pilaln areas <ave .onb ap te 50 parcent of thoir capacity,
especialiy where trev ~ater the Eim Ferk flood plain,

Poor s.rface Jdrainage or swamplng ~as affected 180 acrez ot tue [lood
plain.  O7 this arca 150 acres are cultivated land and 30 acres are
pasturelani. Damage- rauge from 50 to 90 pervent. Trese damages wilsh
result when sediment deposits plug the cutlets of sicur chanameis 1ato thre
patural stream, are inc!-ded 1z the Jdamages ¢utimabed from arertank
depasitien and floor plain =sorur.

Damage vauased by tue depeazition oi fine sediment (silt and clay) on field
crops and pasture grasses i3 oL minor equence. Some Jamages nave
resclted from the depocition of sediment in urban residences, business
establishmente and on city streets ame state highways. T'ese damages
were measured in term: of the cost of sediment removal ant are included

witn fioodwater Jamages, Table 4.

Erosion bamage

Ero-ica inm th- E'm Furk watershes roasist. iargely of sieet eveorien, witn
hoth shest ani gully rFresien Zrcurrang im the gatcrop area of ke Wondbine
sand (Ferestel Ceoastar Flain). Contimued amd intensive cultivation of the
rather lignt sandy soils has depleted the land teo the extent that numerous
areas have been abanceonel from crop preductice. The Grane Prairie area

is covered by brown, cliay prairie scil.. Thess soils, in general, are

not subject to extensive dccaierated guily ercsicn because of the rather
shaliow 3cii mantle an.! =ard underlying iimestone ana shale formations,
Some cf the riltivates lang, especially on the steeper slopes, 1s subject
to modarate to severe =sneel €rosionm



Damages caused by fload plain scour nave been rather severe in tre lower
reaches of tle watershed. Scour channe.s usualjy are not continuous but
are found throughuut the flood plain. These channels average 2 to 3 feet
in depth and have sloping sides. Most crannels are crossabie with tillage
implements, but yieigs of crops are mareriaily reduced by lowered procuc-
A total area of 2,440 acres Las been

tivity and prolongeld wet conditions.
Of

damaged 10 to 50 percent by scouring or erozion of the surface soils.
the tot4i area a®lectes, 90 percent is crospiand.

Lateral bapnk erosion on tre channers of the Bim Fork drainage system nas
been wery slight. Some ercozion has occurred along the outside ot the
stream meanders but tais is partia'is otfset by filling along the inside
of the pends. Most of thre bank erosiuon iz cccurring in the beadwater
tributaries.

Sediment yieids for the watershed are generaily iow, but range trom 0.5

to 3.0 acre-feet per sguare mile of drainage area. The low rates occur

in the Crand Prairie rangeiand area w.ic bas a low percentage of cultivat-
ed land. he high rates occur in the Forested Coastai Plain and Granc
Prairie farming areas on small watersheds having a high percentage in

These rates are based on sedimentation surveys made in this

cultivation,
tne Fore-ted (oasta. Plain and Grand Prairie

and other watersheds in
Preblem Areas in Soll Comzervarion.
Problems Relating to Methcls now wied m the Conservation, Deve Lopment,
Utilizatiou and Dispocal i Water

Work alormg the #flcod plain lands or this watersaed has been carried on by
low fiows wiich overflow the main

individual! landowners to contro: i
Tris nas been accomplilzh-

charme.z and cause damage to crops and farm Tand,
ed to some ewtent by conttructing srail crimmels, diversion terraces and a
L aykes, The.e measurer sve been irsifective for ive larger

The clearicy of bruss from cramasis bas openea some of the
Lecreased flow:, as a result of the ftiocd preventicn
e flective protection and utiiization of flcod

few very amal
gstream fizws.
restricted section.
program, will permit wore
plain lands,

WORKS OF IMPROVEMENT I L INSTALLED

Land Treatmeat Measures

An effective conservation program based upoa rhe use of each acre of
agricuitural fand within its capabilities and its treatment in accordance
with its needs, such as is row being carried out by the lpper Elm-Red and
Denton-Wise Soil Conservation Districts, is essential to a sound and
continuing flood preventior program in tie watersbed, Basic to the
attainment of this objective is the estabiishment and maintenance of all
applicebie so0il and water counservation ans piant management practices.
Emphasis will be placed on acceierating tihe establistment of those land
treatment practices which bave a measurable eftect on tie reduction of
floodwater and sediment damages.



10

An important phase of the work is the establishing of 4,476 acres of
vegetated waterways to facilitate the construction of 3,486 miles of
terraces and 108 miles of diversions. These waterways must be establish-
ed before the terracing program can progress. An equally important phase
is planting 8,000 acres of formerly cultivated land to pasture, reseeding
8,750 acres of range and overseeding 8,000 acres of pasture which have
been overgrazed to the extent that overseeding is necessary to establish
effective stands and adequate cover to reduce erosion and sediment yield.
These measures will be installed by the landowners and operators in the

watershed.

Other land treatment measures which will have a direct effect on flood
prevention and which will be applied include contour farming, cover
cropping, rotation hay and pasture, crop residue utilization and proper
use of both pasture and rangeland. A total of 892 farm ponds will be
constructed for adequate distribution of grazing on the grassland. Legumes
in a conservation crop rotation and in pasture improvement will be planted
on 82,350 acres to improve water-holding capacity of the soils, increase
infiltration rate, improve soil fertility and reduce erosion. Rotation
hay and pasture will be practiced on 32,100 acres. Proper use of pasture
and rangeland will be practiced on 106,761 acres. The estimated cost of
planning and establishing these measures is $2,689,474, as shown in

Table 1.

Under the guidance and with the assistance of the Upper Elm-Red and Deaton-
Wise Soil Censervation Districts, landowners will apply other needed
measures not included in Table 1, such as improving adapted areas to
provide cover for wildlife. Selected farm ponds will be stocked and
managed for fish production. These practices are a part of a complete
soil, plant and water conservation program, but since they do not
contribute directly to flood prevention program their cost has vot been

included in Table 1.

Structural Measures for Fiood Prevention

Waterflow Control Measures:

The floodwater retarding structures needed to provide flood protection
for the flood plain lands, roads, bridges, and rural improvements are
listed with their cost in Table 1. A plan of a typical floodwater
retarding structure is shown by Figure 1, To comply with existiag

Texas State Laws no water will be stored in the sediment pool in excess
of 200 acre-feet without the landowner receiving prior approval from the
State Board of Water Engineers. The sediment pool and a portion of the
detention pool will be designed to store the sediment yield expected {from
the drainage area of the structure during a 50-year period.

A system of 35 floodwater retarding structures is to be imstalled to
protect the flood plain aleng Elm Fork and Brushy, Dry Elm, Montague,
Pecan and Wheeler Creeks. The structures will be constructed at or
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near the location shown on the Structure Lucation Map, Figure 2. Data
concerning the floodwater retarding structures are summarized in Tahles
6 and B6A. Yese structures will not inundate any of the flood plain

area.

emporarily detain runoff from 36 percent

The system of structures will t
iocated on the main stem of

of the watershed above Valley Section No. 9
Eim Fork immediately above its confluence with Spring Creek. Sufficient
detention storage can be developed at ali structure sites to make possibie
the use of vegetative spillways, thereby effecting a substantial reduc-
tion in cost over concrete or similar type spillways.

The total estimated cost for installing the floodwater retarding structures

is $1,938,937. Their annual equivalent cost, including operation and
maintenance, is $73,078.

Effect of Works of Improvement on Damages and Benefits

The combined program of land treatment and structural measures described
above would prevent damage on the flocd plain of Elm Fork and its tribu-
taries above the confluence with Spring Creek from all of the 28 minor
floods such as occurred in the 20-year period 1923 - 1942 inclusive. Only
benefits from the reduction of sediment damages have been claimed below
this point. Of the 12 major floods that occurred during this period 11

would be reduced to minor floods.

Average annual flooding on Elm Fork and tributaries above the mouth of
Spring Creek will be reduced from 5,682 acres to approximately 1,370
acres. The estimated average annual flood damage, based on the floods
experienced in the 20-year period of study, wiil be reduced from $197,333
to $42,349. The estimated reduction in flood damages, $154,984, resulting
from this program represents 78 percent of the estimated damages under

present conditions.

Approximately 60 percent of the expected reduction in average annual fleod
damages, based on the investigation of damages caused over the 20-year
period studied, would result from the system of floodwater retarcing
structures. Of the total reduction in damage from all measures shown in
Table 4, that resulting from floodwater retarding structures is 118,742,

Owners and operators of ficod plain lands say that if adequate flood
protection is provided, they will restore much of the land now in relative~
1y unproductive use to more intensive use. The increased annual net income
of such restoration is estimated at $14,286 after deduction of all expenses.
Farmers operating flood plain lands indicate further that intensification
of use beyond previous standards will take place in some areas. Alfalfa,
corn and cotton would be grown in these areas. The increased annual net
benefit from this intensified land use is estimated at 542,860.



The total flood prevention benefit, including both the reductions in flood
damages and benefits from more intensive use of flood plain lands, are
estimated to be $161,602 annually.

COMPARISON OF BENEFITS AND COSTS

The ratio of the average annual benefit from structural measures for flood
prevention, $161,602, to the annual cost of the measures, $73,078. is about
2.21 to 1 based on 1955 price levels as projected by BAE in 1951 for cost

and long-term prices for benefits.

ACCOMPLISHING THE PLAN

Land Treatment Measures

Land treatment measures itemized in Table 1 will be established on the
land by farmers in cooperation with the Upper Elm-Red and Denton-Wise Soil
Conservation Districts. The cost of applying these measures will be borne
by the owners and operators of the land. It is expected that the owners
and operators will be reimbursed, based on the current program, for a
portion of this cost through the existing Agricultural Conservation
Program. The farmer cost, less the estimated ACP payment, is shown for each
land treatment measure in Table 1, The scil conservation districts are
giving assistance in the planning and application of these measures under
their going programs. This assistance is being accelerated througn the
Soil Congervation Service work units to assure installation of thes neeied
measures as rapidly as possible.

The governing bodies of the Upper Elm-Red and Denton-Wise 50il Conservation
Districts wiil arrange for meetings according to a definite schedule, and
by individual contacts will encourage the landowners and operators witaln
the Elm Fork watershed to adopt and carry out soil and water conservation

District-owned equipment will be made available to

plans on their farms.
ment

the landowners in accordance with the existing arrangements for equip
Fach district-governing body will make periodic

usage in the districts.
district and

inspections of the completed conservation measures within its
follow through to see that needed maintenance is performed.

The Soil Conservation Service work units at Gainesville, Muenster, Pilot
Point, and Denton will assist landowners and operators cooperating with
the districts in accelerating the preparation and application of seil

and water conservation plans.

The Extension Service will carry out the educational phase of the program
by conducting general information and local farm meetings, the prepara-
tion of radio and press releases, and the use of other methods of
disseminating information to reach the landowners and operators in the
Elm Fork watershed to help achieve understanding and stimulate partici-

pation in carrying out the entire plan.
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The Farmers Home Administration soil and water conservation loan program
is made available to all eligible individual farmers and ranchers in

the area. FEducational meetings will be held in cooperation with other
agencies outlining the services available and eligibility requirements.
Present FHA clients will be encouraged to cooperate in the program.

The County ASC Committees will cooperate with the governing bodies of
the soil conservation districts by selecting and providing financial
assistance for those ACPS practices which will accomplish the conserva-
tion objectives in the shortest possible time.

Structural Measures for Flood Prevention

The Soil Conservation Service will contract for the construction of the
35 floodwater retarding structures. It will also provide technical
specialists to plan, design, prepare specifications, supervise construc-
tion, prepare contract payment estimates, make final inspection, certify
completion and perform related duties for the installation of these
structural measures.

The Upper Elm-Red Soil Conservation District will furnish the land
easements and rights-of-way for all the structural measures at no cost

to the Federal government.

The following is a grouping of structures for construction purposes that
have favorable benefit-cost ratios based on those benefits that will

accrue to each group.

Subwatershed t No. : Benefit-
Construction of : Annual : Annual : Cost
Units : Sites: Benefits . Cost : Ratio

{(dollars) (dollars) (dollars)

1, Elm Fork above Confluence with
Brushy, ! through 5, 5A, 5B, 6H, 15 58,998 27,448 2.14:1

61, 6J-2, 6K-2, 6L, 6M, 6N, 6-0

7,353 5,310 .38:

2. Brushy Creek, 6A-1, 6B, 6E 3 1 1
3. Dry Elm Creek 74,7B,7D,7F,7G 5 25,190 11,828 2,13:1
4. Montague Creek, 9 I3 8,975 3,038 2.95:1
5. Pecan Creek, 11A, 11A-1 2 5,831 3,188 1.61:1
6. Wheeler Creek, !1B, 12 2 8,650 3,854  2.24:1
7. Lower Elm Fork Tributaries,

4, 15, 16, 16B, 16C, 17, 18 7 46,605 18,412 2.53.1

Construction can be started on any one of the first six units as soon
as local interests have obtained the necessary easements and rights-of-
way for all structures in the groups and Federal funds are available.

Table ! indicates the plamned schedule of operation for each phase of the
project. The cooperating parties have agreed that this schedule should
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be followed Lo achieve the most eificient prosecution of Lne work. This
schedule will be adjusted year-by-year on the basis ol any significant
changes in the plan found to be mutually desired and in 1light of current
appropriaticns and accomplishments. Tne varicus features of cooperation
between the cooperating parties have been covered in appropriate

memoranda of understanding and working agreements.

PROVISIONS FOR OPERATION AND MAINTENANCE

Land Treatment Measures

Land treatment measures will be inctalled and maintained by the landowners
or operators of the farms on whici the measures are installed under agree-
ments with the Upper Elm-Red and Denton-Wise 50il Conservation Districts.
Representatives of the scil conservation districts will make periodic
inspections of these measures to determine needs and encourage landowners
and operators to perform maintemance «They will make district-owned

equipment available for thils purpose.

Structural Measures for Flood Preventidm

The 35 f{iloodwater retarding structures wiil be maintained by the Upper
Elm-Red Soil Conservation District and the Elm Fork Watershed Association.

All floodwater retarding structure: wili be inspected at least annual.y
and after each heavy rain or stream tlow. Items of inspection will
include but not be iimited to tre conditions of tbe principal spillway
and its appurtenances, the emergency spillway, the earth fill, t=e
vegetative cover of the earth f£ill, an. fences and gates installed as a
part of the floodwater retarding structures. The spousoring local
organization will maintain a record of all mailntenance Inmspections and

work done.

The estimated amrual operation aud maintenance cost ir $3,266, based on
present comstruction ccsts. The necessary maintenance work will be
accomplished throughk the use of rescurces of tre Upper Elm-Red So0il
Conservation District and the Elm Fork Watershed Association
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TABLE 1 - ESTIMATED INSTALLATION COST
(Based on 1955 Price Levels)
Elm Fork Watershed, Texas

(Trinity River Watershed)
For: 7/1/50 to 6/30/56

: : No. Applied: Estimated Cost

Items . Unit : 7/1/50 to : Non- : Total
6/30/56 : Federal : Federal:

(dollars) (dollars) (dollars)

LAND TREATMENT
Soil Conservation Service
Land Treatment Measures

Contour Farming Acre 15, 300 - 15,300 15,300
Cover Cropping Acre 19,500 - 195,000 195,000
Rotation Hay & Pasture Acre 13,500 - 162,000 162,000
Crop Residue Utilization Acre 29,500 - 14,750 14,750
Proper Use Acre 13,300 - 26,600 26,600
Range Seeding Acre 1,200 - 15,600 15,600
Pasture Planting Acre 4,300 - 60,200 60,200
Terracing Mile 485 - 48,500 48,500
Diversion Construction Mile 30 - 7,500 7,500
Waterway Development Acre 1,365 - 47,775 47,775
Pond Construction No. 432 - 64,800 64,800
Technical Assistance {(Accl.) 71,277 - 71,277
8C8 Subtotal 71,277 658,025 729,302
TOTAL LAND TREATMENT 71,277 658,025 729,302
STRUCTURAL MEASURES
Soil Conservation Service
Waterflow Control
Floodwater Retarding 1,2,2,4,5,04,
Structures Nos. SB,6M,6N,6-0,
6H,61,6J-2 468,440 - 468,440
TOTAL CONSTRUCTION COST 468,440 - 468,440
TOTAL INSTALLATION COST 139,304 - 139,304
TOTAL OTHER COST - 38,623 38,623
POTAL STRUCTURAL MEASURES 607,744 38,623 646,367
20,635 - 20,635

Jork Plan Preparation Cost

699,656 696,648 1,396,304

SRAND TOTAL

sUMMARY

Total SCS 699,656 696,648 1,396,304

699,656 696,648 1,396,304

e

;RAND TOTAL

Date: June, 1956
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TABLE 1 - ESTIMATED INSTALLATION COST
(Based on 1955 Price Levels)
Elm Fork Watershed, Texas

(Trinity River Watershed)
For: Fiscal Year 1957

: No. to Estimated Cost
ltems : Unit : be : Non- : Total
. Applied : Federal : Federal
(dollars) (dollars) {dollars)

LAND TREATMENT
Soil Conservation Service
Land Treatment Measures

Contour Farming Acre 1,050 - 1,050 1,050
Cover Cropping Acre 3,500 - 35,000 35,000
Rotation Hay & Pasture Acre 3,040 - 36,480 36,480
Crop Residue Utilization Acre 3,200 - 1,600 1,600
Proper Use Acre 4,660 - 9,320 9,320
Range Seeding Acre 120 - 1,560 1,560
Pasture Planting Acre 630 - 3,820 8,820
Terracing Mile 40 - 4,000 4,000
Diversion Construction Mile 2 - 500 500
Waterway Development Acre 160 - 5,600 5,600
Pond Construction No. 50 - 7,500 7,500
Technical Assistance (Accl.) 7,000 - 7,000
SCS Subtotal 7,000 111,430 118,430
TOTAL LAND TREATMENT 7,000 111,430 118,430
STRUCTURAL MEASURES
Soil Conservation Service
Waterflow Control
Floodwater Retarding 6K-2,
Structures Nos. 61, 7B 113,321 - 113,321
TOTAL CONSTRUCTION COST 113,321 - 113,321
TOTAL INSTALLATION COST 33,996 - 33,996
TOTAL OTHER COST - 7,845 7,845
TOTAL STRUCTURAL MEASURES 147,317 7,845 155,162
Jork Plan Preparation Cost - - -
SRAND TOTAL 154,317 119,275 273,592
. —
JUMMARY
Total SCS ‘ 154,317 119,275 273,592
JRAND TOTAL 154,317 119,275 273,592




TABLE 1 ~ ESTIMATED INSTALLATION COST

(Based on 1955 Price Levels)
Elm Fork Watershed, Texas
(Trinity River Watershed)
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For: Fiscal Year 1958
No. to : Estimated Cost
Items : Unit be Non- Total
Applied: Federal Federal
(dollars) (dollars) {dollars)
LAND TREATMENT
Scoil Conservation Service
Land Treatment Measures
Contour Farming Acre 1,210 - 1,210 1,210
Cover Cropping Acre 4,025 - 40,250 40,250
Rotation Hay & Pasture Acre 3,500 - 42,000 42,000
Crop Residue Utilization Acre 3,680 - 1,840 1,840
Proper Use Acre 5,360 - 10,720 10,720
Range Seeding Acre 140 - 1,820 1,820
Pasture Planting Acre 725 - 10,150 10,150
Terracing Mile 46 - 4,600 4,600
Diversion Comnstruction Mile 3 - 750 750
Waterway Development Acre 184 - 6,440 6,440
Pond Construction No. 60 - 9,000 9,000
Technical Assistance (Accl.) 6,500 - 6,500
SCS Subtotal 6,500 128, 780 135,280
TOTAL LAND TREATMENT 6,500 128,780 135,280
STRUCTURAL MEASURES
S0il Ceonservation Service
Waterflqw Control
Floodwater Retarding 6a-1, BE,
Structures Nos. 6B, 7D 149,745 - 149,745
TOTAL CONSTRUCTION COST 149,745 - 149,745
TOTAL INSTALLATION COST 44,924 - 44,924
TOTAL OTHER COST - 14,206 14,206
TOTAL STRUCTURAL MEASURES 194,669 14,206 208,875
~ork Plan Preparation Cost - - -
SRAND TOTAL 201,169 142,986 344,155
SUMMARY
Total SCS 201,169 142,986 344,155
SRAND TOTAL 201,169 142,986 344,155
Date: June, 1956



TABLE 1 - ESTIMATED INSTALLATION COST
(Based on 1955 Price Levels)
Elm Fork Watershed, Texas
(Trinity River Watershed)
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For: Fiscal Year 195%

No. to : Estimated Cost
Items : Unit be Non- Total
: Applied Federal Federal .
(dollars) (dollars) (dollars)
LAND TREATMENT
Soil Conservation Service
Land Treatment Measures
Contour Farming Acre 1,365 - 1,365 1,365
Cover Cropping Acre 4,550 - 45,500 45,500
Rotation Hay & Pasture Acre 3,950 - 47,400 47,400
Crop Residue Utilization Acre 4,160 - 2,080 2,080
Proper Use Acre 6,060 - 12,120 12,120
Range Seeding Acre 160 - 2,080 2,080
Pasture Planting Acre 820 - 11,480 11,480
Terraces Mile 52 - 5,200 5,200
Diversion Construction Mile 4 - 1,000 1,000
Waterway Development Acre 210 - 7,350 7,350
Pond Construction No. 65 - 9,750 9,750
Technical Assistance (Accl.) 6,500 - 6,500
SC5 Subtotal 6,500 145,325 151,825
TOTAL LAND TREATMENT 6,500 145,325 151,825
STRUCTURAL MEASURES
Soil Conservation Service
Waterflow Control
Floodwater Retarding
Structures Nos. 7A,7F,7G 125,212 - 125,212
TOTAL CONSTRUCTION COST 125,212 - 125,212
TOTAL INSTALLATION COST 37,564 - 37,564
TOTAL OTHER COST - 9,728 9,728
FOTAL STRUCTURAL MEASURES 162,776 9,728 172,504
Jork Plan Preparation Cost - - -
3RAND TOTAL 169,276 155,053 324,329
SUMMARY S
Total SCS 169,276 155,053 324,329
IRAND TOTAL 169,276 155,053 324,329

Date: June,

1956



TABLE 1 - ESTIMATED INSTALLATION COSTS

(Based on 1955 Price Levels)
Elm Fork Watershed, Texas
(Trinity River Watershed)

For:

20

Remaining to be

————— — - .. bone
:+ No. to : Estimated Cost
Items Unit : be : Non- : Total
= Applied: Federal Federal
(dollars) (dollars) (dollars)
LAND TREATMENT
Soil Conservation Service
Land Treatment Measures
Contour Farming Acre 59,590 - 59,590 59,590
Cover Cropping Acre 50,775 - 507,750 507,750
Rotation Hay & Pasture Acre 8,110 - 97,320 97,320
Crop Residue Utilization Acre 46,760 - 23,380 23,380
Proper Use Acre 77,381 - 154,762 154,762
Range Seeding Acre 7,130 - 92,690 92,690
Pasture Planting Acre 9,525 - 133,350 133,350
Terracing Mile 2,863 - 286,300 286,300
Diversion Construction Mile 69 - 17,250 17,250
Waterway Development Acre 2,557 - 89,495 89,495
Pond Construction No. 285 - 42,750 42,750
Technical Assistance (Accl.) 50,000 - 50,000
SCS Subtotal 50,000 1,504,637 1,554,637
TOTAL LAND TREATMENT 50,000 1,504,637 1,554,637
STRUCTURAL MEASURES
Soil Conservation Service
Waterflow Control
Floodwater Retarding 9, 11A,11A-1,
Structures Nos. 11B,12,14,15,
16,168,16C,
17, 18 530,687 - 530,687
TOTAL CONSTRUCTION COST 530,687 - 530,687
TOTAL INSTALLATION COST 159,208 - 159,208
TOTAL OTHER COST - 66,134 66,134
TOTAL STRUCTURAL MEASURES 689,895 66,134 756,029
Work Plan Preparation Cost - - T
3RAND TOTAL 739,895 1,570,771 2,310,666
SUMMARY o
Total SCS 739,895 1,570,771 2,310,666
ZRAND TOTAL 739,895 1,570,771 2,310,660
Date: .June, 1956
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(Trinity River Watershed)
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For: Total Project

: Total Estimated Cost
Items : Unit : to be : Non- Total
:Applied: Federal : TFederal :
(dollars) (dollars) (dollars)
LAND TREATMENT
Soil Conservation Service
Land Treatment Measures
Contour Farming Acre 78,515 - 78,515 78,515
Cover Cropping Acre 82,350 - 823,500 823,500
Rotation Hay & Pasture Acre 32,100 - 385,200 385,200
Crop Residue Utilization Acre 87,300 - 43,650 43,650
Proper Use Acre 106,761 - 213,522 213,522
Range Seeding Acre 8,750 - 113,750 113,750
Pasture Planting Acre 16,000 - 224,000 224,000
Terracing Mile 3,486 - 348,600 348,600
Diversion Construction Mile 108 - 27,000 27,000
Waterway Development Acre 4,476 - 156,660 156,660
Pond Constructicn No. 892 - 133,800 133,800
Technical Assistance (Accl.) 141,277 - 141,277
SCS Subtotal 141,277 2,548,197 2,689,474
TOTAL LAND TREATMENT 141,277 2,548,197 2,689,474 1/
STRUCTURAL MEASURES
Soil Conservation Service
Waterflow Control
Floodwater Retarding
Structures No. 35 1,387,405 - 1,387,405
TOTAL CONSTRUCTION COST 1,387,405 - 1,387,405
TOTAL INSTALLATION COST 414,996 - 414,996
TOTAL OTHER COST 136,536 136,536
TOTAL STRUCTURAL MEASURES - 1,802,401 136,536 1,938,937
Nork Plan Preparation Cost 20,635 - 20,635 2/

SRAND TOTAL 1,964,313 2,684,733 4,649,046
JUMMARY I
Total SCS 1,964,313 2,684,733 4,649,046

1,964,313 2,684,733 4,649,046

sRAND TOTAL

z/ Includes $14,235 cost of preparation of original plan.

Date: June,

1956
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TABLE 2
STATUS OF FLOOD PREVENTION JOB PRIOR TO FIRST YEAR OF WORK PLAN
(Based on 1955 Price Levels)
Elm Fork Watershed, Texas
Date: June, 1956

(Trinity River Watershed)

: Federal: Non-Federal:
Unit : Number : Cost : Construc- Total
: 1/ :  tion 2/ : Cost
(dollars) (dollars) (dollars)

Measure

LAND TREATMENT MFASURES

Contour Farming Acre 17,100

Cover Cropping Acre 23,100

Rotation Hay and Pasture Acre 15

Crop Residue Utilization Acre 36,600

Proper Use Acre 19,850

Range Seeding Acre 350

Pasture Planting Acre 3,510

Terracing Mile 557

Diversion Mile 32

Waterway Development Acre 423

Pond Construction No. 185
Technical Assistance (Accl.) - -

Subtotal 39,545 535,040 574,585
STRUCTURAL MEASURES

Floodwater Retarding

Structures Each - - - -

Subtotal - - - -

Total - 39,545 535,040 574,585

1/ Flood Prevention Funds including acceleration funds
2/ Excludes estimated amount by which private interests were reimbursed
from ACPS funds.
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TABLE 7 - SUMMARY OF PHYSICAL DATA
Elm Fork Watershed, Texas
(Trinity River Watershed)

: : Quantity o Qgégtlty_nﬁ_-_
Ttem : Unit At Time Of

— - S S . _Revision ___: With Program
Watershed Area - S8q.Mi. 397 397
Watershed Area Acres 253,810 253,810
Area of Cropland Acres 117,922 117,922
Area of Pastureland Acres 83,211 92,011
Area of Rangeland Acres 32,400 32,400
Area of Wooded Pastureland Acres 3,000 2,200
Formerly Cultivated Acres 8,000 0
Miscellaneous 1/ Acres 9,277 9,277
Overflow Area Subject to Damage

by Design Storm (Total) Acres 21,291 17,262
Overflow Area Subject to Damage

by Design Storm Above Confluence

with Spring Creek Acres 11,591 7,667
Area Damaged Annually by:

Sediment Acres 5,600 2,160

Flood Plain Scour Acres 2,440 625

Swamping Acres 180 0
Average Annual Rainfall Inches 34.2 34,2

lLake Garza-

1/ 1Includes roads, railroads, highways, towns, and surface are of
Little Elm.

Date: June, 1956



TABLE 8 - SUMMARY OF PLAN DATA
Elm Fork Watershed, Texas
(Trinity River Watershed)

Item : Unit : Quantity
Years to Complete Program Year 10
Total Installation Cost

Federal Dollar 1,802,401

Non-Federal Dollar 136,536
Annual O and M Cost

Federal Dollar =

Non-Federal Dollar 3,266
Annual Benefits Dollar 161,602

Structural Measures
Floodwater Retarding Structures Each 35

Area Inundated by Structures
Flood Plain

Detention Pool Acre 0
Sediment Pool Acre 0
Upland
Detention Pool Acre 1,999
Sediment Pool Acre 777
Watershed Area above Structures Acre 63,846

Reduction of Floodwater Damage

Land Treatment Measures Percent 16

Structural Measures Percent 67
Reduction of Sediment Damage

Land Treatment Measures Percent 34

Structural Measures Percent 27
Benefit From More Intensive Use of Land

Resulting from Reduction of Flood

Hazard Dellar 42,860

Date: June, 1956
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Figure 2
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