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SECTION 1

WATERSHEL WORK PLAN

UPPER LAKE FORK CREEK WATERSHED
Hopkins, Rains, and Hunt Counties, Texas
March 1958

SUMMARY OF PLAN

General Summary

The work plam for Upper Lake Fork Creek watershed, Texas was prepared by
the Hopkins-Rains and Upper Sabine Soil Conservation Districts and the
Lake Fork Creek Water Control and Improvement District No. 1, as the
local cosponsoring organizations. Technical assistance was provided by
the United States Department of Agriculture.

The watershed work plam ccvezs an area of approximately 227.3 square
miles, or 143,472 acres, in Hopkims. Hunt and Rains Counties, Texas,
Approximately 22 percent of the watershed is in cropland, 52 percent is
grassland, 24 percent is wocdsd range, and 2 percent is in miscellaneous '
uses such as stream channels. towns, roads, etc. )

Ttere is no Federalliy-owned [an:! in rie watershed.

Tie work plan proposes instzilliag. during a five year period, a project
for the protection and development of the watershed at a total estimated
installation cost of $2,409.906. The share of this cost to be borne by
Public lLaw 566 funds will be $3,386,400, The remaining $1,023,506 will
be borne by local and otner finds. 1z addition, local interests will
bear the entire cost of operation and maintenance with a capitalized
value of $172,017. Of the total project cost of $2,581,923, Public Law
566 funds will bear $:,38A,400 and lccal and other funds will bear
$1,195,523,

Lang Treatment Measu s

The cost for lanmd “reatmest measures is estimated to be $966,023, of
whic! the share to be borne by other than Public Law 566 funds is 880,823
of which $33,825 iz expected ts be available from the Public Law 46 going
program for technical assistance. The share to be borne by Public Law
566 funds., consisting entireiy of accelerated technical assistance, is
$85,200. The land treatment program will be installed over a five year
period.




Structural Measures

The structuvai measures included in the plan consist of 23 floodwater
revtarding structures, These 23 structures will have a total capacity of
35,202 acre-feet of floodwater detention and sediment storage capacity.
The total cost of these measures, including the capitalized value of
operation and maintenance is $1,615,900 of which $1,301,200 will be

paid ftrom Public Law 566 funds. and $314,700 by local interests. The
local share of the cost of srructural measures includes land, easements,
and rights-of-way, 41.7 percent; operation and maintenance, 34.7 percent;
and administering contracts, 3.6 percent. The 23 floodwater retarding
structures will be installe? during a five year period.

Damages and Benefits

The estimated average annual floodwater, sediment, flood plain erosiom,
and indirect damage without thke project is $184,480 computed at long-
term price levels. The estimated average annual damage with the project
installed, including reductions accruing to both land treatment and
structural measures, is $42,965. a 77 percent reduction.

Average annual floodwater, sz2imenr, flood plain erosion, and indirect
evosion damage reductions of $27,880 will be effected by the application
of planned land treatment measures,

The average aannual primary benefit accruing to structural measures is
$117,427, which is distributed as folicws:

Floodwarer damage reduction $95,995
Sediment damage reductiom _ 4,437
Erosion damage rce?coction (flood plain} 2,873
Indirect damage rwiuction 10,330
Benefits from cranged use of land 3,792

The ratio of the average annual benefit ($117,427) to the average
annual cost of structural measures ($56,.972) is 2.06 to 1.

The total benefits of laand tyeatmsnt measures were not evaluated in
monetary terms since experiente has shown that these soil and water

conservation measures produece benefits in excess of their costs.

Provigions for Financing Comnstrustion

The Lake Fork Creek Water Coxtrol an? Improvement District No. 1 has powers

of taxation and eminenc domain under applicable State laws. This district

will let the contracts for the structural measures listed in the plan.
Funds for financing the Iocal share of the project will be raised through
taxation.




Operation and Maintenance

Land treatment measures will be installed, operated and maintained by the
landowners and operators of the farms under agreements with the Upper
Sabine and the Hopkins-Rains Soil Conservation Districts. Under terms

of an operation and maintenance agreement to be executed, the 23 flood-
water retarding structures will be operated and maintained by the Lake
Fork Creek Water Control and Improvement District No, 1.




DESCREPTION OF THE WATERSHED

Physical Data

lake Fork Creek heads approximarely five miles north of the small town
of Lone Oak in southeast Hunt County, Texas and flows southeasterly

to its confluence witl the Sabine River, approximately nine miles south-
east of Mineoia, Texas.

The work plan includes all of the drainage area of Lake Fork Creek
upstteam from the Rains-Woor Cecunty line ani has been named the Upper
Lake Fork Creek warershed, The watershed has an area of approximately
227.3 square miles (145,472 acres) comprising parts of Hunt, Hopkins,

and Rains Counties, Texas. The principal tributaries, Tuwkey anc Garrett
Creeks enter {pper Lake Forik Cweck from the north.

Topographically, the watersh-" 1s nearly featireless.except where it is
crossed by streams ar? rribucaries. Most of the area is nearly level

to gently sloping except for scme rolling country in the lower reaches.
Flevations range from 373 tc 625 feeh above mean sea level. The main
alluvial valleys of Upper rake Fork, Tuwrkey, and Garrett Creeks are well
defineg and include 12,582 acrss.

The watrershed lies withis the kiack.and Prairies and the East Texas
Timberlands Land Resonrce Arsas, The soils of the Blackland Prairies

in the watershed  are not typical of rihe usual Blackland soils in that
trey are sandy loams, sil® loams, an. ciay loams over heavy, compact
clays oi tre Wilis Poirt formatizs. Tiis area; locally called
"Graylaad', has soils thar ITave very poor soili-moisture relationship

apd give =ise to poor creps il rnot properly managed. The soiis general-
Ly are in porr physical coazirion. Jrockett and Wilson ace the domirant
soil series in the "Graylanmi®, ¢rassiands in the "Grayland', for the
most part, aze ols asantorcd cultivared fields presentiy usedl for
grazing. Approximately 64 percent of ths watershed is in the Blackland
Prairies Land Resource Area.

The soils of ths Fast Texas Tiwh:r!ands are sands, sandy loaws, and
sandy clays. kese soiia are in fair ro poor physical condiuiom. The
major soil series im the East Texas Timberlands area of the watershed
are Bowie, Ruston, Iuka. Sawyrr, Kirvin, Edge, and Lofkin. Approxi-
mate ly 36 percent of rne war=rsnes is in the East Texas Timberlands
Land ResouTce Area.

The lans use for the watershed is as follows:

Blackland Prairies (Gmaylan<;

Lard Use Antes Percent
Gultivation 24,370 26
Grasgsland 50,613 54




Blackland Prairies (Grayland} - Continued

Land Use Acres Percent

Wooded Range 16,870 18

Miscellaneous 1/ 1,875 2
Total 93,728 100

East Texas Timberlands

Land Use Acres Percent
Cultivation 8,280 16
Grassland ' 24,836 48
Wooded Range 17,593 34
Miscellaneous 1/ 1,035 2
Total 51,744 100

1/ 1Includes roais, highways, railroad rights-of-way, urban areas, etc.

Land use in the flcod plain is as follows;

: Evaluation Reach 1/
Lard Use : A E c D E F
(percent; (percent) (percent) {percent) (percent)

Cultivated 35 10 10 30 30 10
Open Pasture ard

Meadow 48 61 27 35 32 27
Woods Pasture 15 26 60 32 36 60
Miscellaneous 2 3 3 3 2 3

1/ Reach A - Lake Fork Creek - From headwatszr to confluence with

Turkey Creek. .

Reach B - Lake Fork Creek - From cozfluence with Turkey Creek to
midway between valley sections 10 and 11.

Reach ¢ - Lake Fork Creek - From midway beiween valley sections
10 and 11 te valley ssction 15.

Reach D - Turkey Creek - From headwarer to confluence with Lake
Fork Creek,

Reach E - Garrett Creek - From headwater to midway between valley
sections Gb and G7,

Reach F - Garrett Creek - From midway between valley sections G6
and G7 to confluence with Lake Fork Creek.

Elm Creek is not included among the evaluation reaches.
The flood plain is limited in extent and undeveloped.

bt ne e e p—— s
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Th¢ mean anaval rainfall is 39.62 incnes, as recorded over a period of
42 years at trhe . S, Wearther Bursau gage at S lphur Springs. Texas.
The montly average ranges from 2,25 imches 1n August to 4,60 inches in
May

Average temperatures vange from 82 degrees Falrenheit in the summer to
45 degrees ir the winter. Tre normal frost-free season of 241 days

extencs fror Mar-* 17+h o Novembren 31T,

Water for domestic aan? livestock s~ is obtained from surface ponds ané
shallow we'ls, and does nok constitute a major prchiem in the watershed.

Economic Lata

The arca in whick this watersted i3 lo-ated was setried during the period
1840 to 1860, For many years tne agriculoure of the area was based on
small row crop farms of 60 ro 80 arvtas in size. This type of fatrming
remained in effect wntil afrer the end of World War 1. Daring the period
1920-1930 row ¢rop farming declined rapidly and the agricultural enter-
prize changed to dairying aud livestock production. The mumber of farms
and the rural populatior has deciined materialiy from the peak in the
tweries. As a~ indication of teis cTange, the declinme ir ruxai popula-
tion was 45 percent from 1940 to 1930, an’ rile numbor of farms declined
22 perceni frow 1930 to 195, roe ymaw of the dast agricuiiural census,
Ar tne presert Cims approximare’y 2% perczenn of the watzrshes is in
cwtrivatioa, Cuops grown aqe pri-cipa’ly feed crops, «xept in bottom
sancs ard more ferrnile uplaris whles + stil. being planted to cotton.
Farms im =he warersied ase approximetsly 150 acres i size.

Tre prizcipal marker i 'k 14 at Sulphur Springs where it is
marketed rhrough Lhe faci of ha Nawn® Tewas Milk Producers
Association, a coaperative, and a plait WiIck prolesses grade B milk.
Most of the grade A milk 1s =itimately consumed in Tallas.

Berf carrie and mogs usually sve tmaked to Fort Wowsik, a distance of
approximaraly 100 milzs,

Cot~on is giwned ar S.:lpoar Sprimgs, Point and Lone Oak. TUsnalliy it
is sole rc iocal bayews or pra~idd in Comrodity Stabilization ioans.

Most of tfs hay an® feid grains ave comsumed on tite farms where they
are grown,

Tuere is no production st oi., gas oo other winerals in cthe watershed.

Towns ian or pavtiy i the wa'ershed ave lLone Qak, Cumhtry, Point and Emory,
the latter being tiwe tounty seat of Raias County. Suiphur Springs, the
largest towa near tre watershel, 13 Une county seat of Heopkins County
and %ad an estimate; populazion of 10,500 in 1955. Ir isx the principal

market and supply center for movt ot the wavershed.
¥
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The Upper lake Fork Creek watershed is served py the So0il Conservation
Service Work ©nits at Suiprvie Springs. CGresaville ant Mineoia through
the Hopkizs-Rains and Upper Sabiune Soi! (onservaticn Districts.

Trese work units Have assisted farmers inm preparing 487 initial and basic
scil and water conservarion pians on 70,499 acres, representing 48 percent
of the agricultura}l land wirkin the waretrshed, and giving technical assist-
ance in estabtisking az’ maintaining planse’ measures,

The watersred is served by 336 miles of roais, of whicl 77 are paved

{U. S. Highways 67 and 69; Srare highway 19; ant Farm to Market Roads

275, 513, 514, 513, a=d 1567%. Severa. of the farm 2 market roads cross
Upper Lake Fork Crsek and irs tributaries. Ttraffic is frequently interrupt-
et or. these roads because of fioocs. GCourty roads also frequently become
impassable and cause exrra travel cistarce to and from markets and for
sthool buses anc mail tarriers. Llecading facilities and rail transporta-
tion are available in Sulp=ur Springs over the St. Louis and Soutawestern
and Louisiana and Arkamsas Railroads.

WATERSHED PROBLEMS

Fioodwater Damage

Floods occur frequently on Upper Leke Fork Creck an? its major tributaries
causing severe damage. During “he 3i-year pexiod 1923-33, there were 64
fioods weich coversd more than half of the filoci plain, and 78 smaller
floods (figure 15. Most of tre flcods cccur ia the spring and de.ay the
planting of crops uwatil aftss the optimum daves. Floods also have
occurred in September causing keavy camages to matured crops awaiting
harvest.

During the spring of 1957, 13 floods occurred whick cansed the Jelay of
crop planting wntii Jume. Additional fiooaing ccourred in September.

As a result of the unusually frequent ficoding, ctop acreages and yields
were materially reduter from mormal levels,

As a res:lt of frequent finoding. rie percent of iacd in crops nas beemn
teduced from abont 80 ro 35 ir Evaluatiox Reac” A, 30 to 20 in Reaches
C and F, 55 to 30 in Reackss & and E, ar? from 60 tc 10 i Reach B.
For the floods experiented Aduring vhs perind sTidied, the total direct
floodwarer samages were estimaic? to ave:age $15.315 anmually uner
preseat cernditicas, of wiic §i0w 00 15 ~rop an~ pasturs Famage,
$24,524 is otFer agriculiiral damage, acz $26,750 i3 nonagrivulturatl
suck as damages te roaws, andt hvidges. inlirec? camages such as
interruption of *travel, exr¥ 2 trawl Ower 5 hooi bus ard maii routes,
losses sustained by cealers ard incastri:s 19 the area and simiiar
losses are estimated to average $i6.771 per year,

Se i1men: Tamages

Overbank deposition in t-e tiood piai~ Vas <eciinec since 1e earl
14




Flooding on Turkey Creek following a 3.5-inch rain.
This straam suffered 15 floods in 1957. Note car
washed off road by flocd waters.

ittt

Fence in Lake Fork Creek flood plain damaged by
high water and debris.

M-8-FtW-58
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County road bridge damaged by overflows on Garratt Creek.
Rock and brick were hauled in in an effort to prevent loss
of the bridge.
]
Potholes, sedimentation and scouring caused by ovarflowe
on Garrett Craek.
M-B-FtW-58
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twenties whern approximately 80 percen:t of the watershed was in row Crop
cultivation. A%t the preseni ftime. with aboutr 22 percent of the watershed
in culrivetion, it is estimared thai approximately 5,830 acres of flood
piain lan4 have been damaged by sediment. This damage is estimated to
wave reduced crop production er 2,318 azes by 5 percent, on 2,210 acres
by 10 percent, on 1,302 acres by 20 percent and on 60 acres by 30 percent,
with an average annual moretary camage of $8,385 at long term price
levels.

The most severely damaged acea is along Garrert Creek, with smaller
amounts of damage occurring along Turkey and Lak: Fork Creeks downstream
from the planced floodwater retarding structures. The area adjacent to
Elm Creek has sustained 2 negligible amount of damage.

The sediment which consists of silty amd sandv clays, silts and sandy silts
is iow in organic maerter and crusts and puddles readily.

There are no large reservoirs in the watershed and the numerous farm ponds
{locally knowr as pools) =ave nct suffered significant damage from sedimen=

tation.

Erosion [Damage

lnprotected uplard soils in tie wate:shed have relatively high erosion
rates, but waen & protective vegetarive cover is eéstablishéd the erosion
is moderate to iow, Sheet erosion is the major proczss in the watarshed,
accounting for 90 percent of the an-ual gross erosion. Gully and stream-
bank erosion accourt for 7 percent, with the remaining 3 percent attribut-
ed to flood plain scour. The average anwasl rate of upland gross erosion
is 1.98 acrs-feet pexr squars mile.

Some produsiion ioss occurs ear’ year or approximately 1,590 acres from
fiood plair scour ar rates ranging fevom % percent tn 80 percent of the
original productive capacity of the soils. This represents an average
annual monetary damage of $4.010 at long-term price ievwels.

Problems Relating to Water Management

Problems relating to methods now used ir the conservation, deveiopment,
utilization and disposa’ of wate: are of & winor mature iIn the water-
shed and do not warramt a study at this time. The planned werks of
improvement will have mo know: detrimental effects on any water supply
in the watershed.

EXISTING OR PROPCUSED WORKS OF IMPROVEMENT

A report on survey of Sabine River and Tributaries, Texas and Louisiana
for flood contrel ard alliei purposes was prepaved in 1940 by the Corps
of Engineers., This report iscludes studies of the Lake Fork Reservolr
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site. The dam site is cscival iy locaz=d in Weed County on the Lake Fork
cf te Sabine Riwer, abouf 27.6 milas above the mouth, e site iz about
3.5 miles wos: of Quitman, Texas, This sits and three others downstream
on the Sabine River are incluied in rhe "Report on Master Plan of the
Sabine River and T-ibutaries inm Texas' prepared for the Sabine River
Autnority of Texas by Ferrest amd Cotton, Consulting Engineers, January
1955  The primary purpose cf Lhe Lake Fork Reservoir project would be

to provids £or the local watsr sapply needs.

Tre 22 fioadwater retarding struicturas would be consrructed under the
provisions of Publiic lLaw 564 and coppliment the Master Flan of zhe

Sabine River Authority by providiag needed flood protection to the fleod
plain land of tis “ppe“ laks Fork watershed. Emergency spiliway size

ard dead stovage requirements for sediment of the Lake Fork Reservolr
wosld alse be reduced. The Lake Fork Reservelr site wouid have po effetrt

on the Pablic Law 566 project.

WORKS OF TMPROVEMENT T0 BE INSTALLED

Tand Treatment Measures for Watershed Protaction

An effective comservasion poogram based upon twie iss of sach acre of
agricultural lamd withiv ifs capabilities and irs trsatment i ancord-
ance with ifs meeds, sush as is now teimp sarried ost bty tiwe Hopkims-
Rairs apd Vpper Sabine Soil Comserwatier Districts, 1s necessary for a
sound flood praveutior program on the watershed, Basic ro reaching this
ohjentive 1s rhe estahiis‘ment snd maintenarce of 2ll applicahle scil and
water conaervabion and plasi mawagsmsnt practices essential o proper
Lamd use. Emphasis wiil be plassd on artelerating the establishmunt of
land treatment pracrizes which have & messerzbie effeczy on the reductior
of fiscdwarey, sediment, and evosivn darages.

Approximately 51,39% acres ¢f the toral watexshed area ol 145,472 acres
lie above plauned floodwatrsy retarding stvueciures, Land treatmenz is
especialily important for protecticn of thesa watarsnsd lands te support
and supplament tae structural messo:es. There are another 71,495 acres
of upland iz the watershod for whizh no structucal comtrol has been
plavred apd for which establistren: cof land treatment constitutes the
only plamned meagures in this phian, Lawd rreatment maasdres on tha

12,582 a ryant i reducing fioodwater
and sedimgat damages. The Azoun™s and ascimated cesta of the Beasures
hat will be insrtalled by the lswoowsews sv 1 oparators ave showrn ir
tabie . Ton: estimated tota: t or plarcing 2ai isoscalling these

ing 383,200 from Febiic Law 566 funds during
rerisn =i techuical

mzasures 1s $866,023 ifccl:
the 3-vear installation pez1“ﬁ for the 3accels
assistance ¢ landowozrs and opersrors U0 speed up the planning an?
appficacion of couservatios practicas. Tandowmrers and operators will
mairtals these Measures il accordance with provisiors of the farper-
distrine ccoperative agre-medts with the Jppev Savcime and tix Fopking-
Rairs Soil Comsesrvarior. TristrinTs,
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TARLE 1 ~ ESTIMATED PROJECT INSTALLATION COSTS 1/

Uppex Lake Fork Watershed, Texas
Price Base: Carrent Price Levels

Total Project

: Number ; Estimated Cost :
instailatior Cost Jiewm s Thin to be : P.L. 566 @ Other : Total
c Applied ¢ Funds : Funds

LAND TREATMENT FOX
Watershed Protecrion
S0il Conservation Sexvine

{(dollars) fdollars) (dollars)

Countour Farming Acre 2,270 = . -
Cover Cropping Asre 16,378 - 24543670 245,670
Crop Residue Utilization Acre 18,463 - = =
Rotation Hay and Pasture Acre 350 - 6,125 6,125
Pasture Improvement for
Watezshed Protection
Pasture Planting Acre 21,200 - 371,000 371.000
roper Use, Pasture Acre 32,349 = 11,322 11,322
Proper Use, Range Acre 8,675 - 3,036 3,036
Rotation Grazing Acre 24,458 - 12,060 12,060
Pond Conatruction Each 266 - 53,200 53,200
Brush Control Acre 2,334 - 105,030 105,030
Diversion Constructicn Miie 38 - 15,200 15,200
Terraciag Mile 101 = 20.705 20,705
Waterway Developmens Acre 1ib = 2,650 3,650
Technical Assistamnce {Accel.) 85,200 2,825 119,025
SCS Subtota: 85,200 880,823 966,023
TOTAL LANL TREATMENT 5,200 830,843 966,023
STRUCTURAL MEASURES
Soil Coaservation Service
Fioodwater Retarding Struc. No. 23 976,874 - 976,878
5C% Subrotal 976.578 - 976,875
Suhtotal - Contruaction 976,675 = 976,878
Installation Services
Soil Conservation Service
Enginesring Services - 195,375 - 195,375
Other - 128,947 = 128.947%
S¢S Subtotal 324,342 - 324,322
Subtotal - Installation Serviues 324,322 -~ 324,322
Other Costs
Tand, Easemsnts & R/W - 131,183 131,183
Admiristratiorn of Cormtracts - 1:,300 11,500
Subtotal - Other - 142,683 142,683
TOTAL STRUCTURAL MEASURES £,301,200 142,683 1,443,883

TOTAL PROJECT

1,386,400 1,023,506 2,409,906

SUMMARY

Subtotal SCS 1.386,400 1,023,306 2,409,906
TOTAt, PROJECT 1,386,400 1,023,506 2.409,906

1/ No Federal land in watershed

March [958
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HENEFITS TROM WORKS OF IMPROVEMENT

Trhe general lovation of the nenrifit, from #ne combines program of land treat-
ment and slroctuvdl measures dré presented in the fellowiang table:

: Bene ficy : Inches of Runoff

Evalua- . Area Protected : Monetary Benefits Wien Lamage Starts
tiom Average Arnmual = la-grs: Sromm - : Witrout ; With

Reaci Redurtion : Rewictilon i Avervage Annual  Proiect . Prcject

{acres):(percenr 1far+s) ‘prrce ) (dollars) (percent}

A 1,715 99.65 ~, 780 9674 38,525 99. ¥ .81 3.26
B 1.833 50, 30 390 22.29 20,691 69.5 L35 . 50
C 1,063 13.09 82 3.09 6,229 20.3 .11 *
L: 3,35% 84.56 1,220 - 59 .22 36,198 92.2 .33 1.1
E 2,613 229 1,725 75,52 37,427 93,7 .60 1.80
F 1,167 42,54 &2 2,50 6,227 62.} L 2] .36
Tctal 12,366 52.34 5.283 44 .97 5,307 7.2 = -

* Release from structure caises minor flowding in wooded portion.

The avove shows thar the neaswarer ¢ cai=arion reaches A, v an’ E; have a

figr degres of protection. Kearhas & an? F have Low damageanle values,

being primarily in woods pastuze. Va-ious systems of imzreasivg the area
protected through Reazl B were imvestigar«d but were found to be zot justified
economically at rkis tims.

The evaluation stovr seriazs for the pewioc 923 = .rough *953 containes 142
storms which cavse inundarion of row tlosd plagin at rhe smallest valley
cross section., Tae following ranie shows 2 somparison wits a4 wit“oun the
project, for each evajuation rearn, t e arsa floodsd by rhe largest storm
in the series. the number 21 stao-ms woich caused fioolwater damage and the
aumber whick inundated more than 2al¥ 29¢ the fl029 plain in earn reach.

Araa Fioccss bv o Nomber ol rFlocds ir ¢ Numier of Major Floods™

Evaluaticr Yargest Stosic o fwaldatiz: Beries = in Evajuation Series
Reack - Without Wigk PO Withour o Witnh P Witfout ¢ Witk
Picjsce = ¥rojet . Fr2jec~ : Proj=cr : Project : Project
(ACTres s fazrms) koL iNo.» YNo. iNo.)
A 1,840 60 &3 3 23 0
B 1.750 Y, 360 idu 97 78 24
C 2,655 2,573 bz 142 29 84
D 2,080 8.0 T8 50 GRS 0
E 2,275 550 g; 27 29 0
¥ 1,173 1,0R5 [ 9 81 30

* A major flocd is onme tha' ininzates mo-z rtha= naif of thtse flood plair Jamage-
able area.
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The area on which some anrual crep 10ss occurs dae to overbank deposition of
sediment will be reduced from 5,890 acres to 1,885 acres a reduction of 68

percent. land treatwent will effect 26 percent of this veduction and struc-
tural measures 42 percent.

The area on which some anmial crop loss occurs due to fiood plain scour will

be reduced from 1,590 acres to 763 acres, a reduction of 52 percent. The
planned lant treatmen+ program ca~ be expected to reduce the total annual gross
erosion from the watersied from 450.! acre-feec ro 352.3 acre-feet,

The estimated avevage anpual floocwarer, evosion. sediment and¢ indirect damages
within the watershed would be reduce: from $:84.480 to $.2.965 or a reduction
of 77 percert., Approximately 80 perceat, $113.635, of the axpected reduction
in the average annual damage would resul't from »ie system of floodwater retard-
ing structures.

By type of damage for eacin evaluation reac’ these reductions will be.

Bernieiit From Damage Reductfion
Evaluarion Reac™
. A : B g C : 3]
Type of : © Btruc~- : Struc-. “Shruc- :Struc~
Damage : Total =: ture : Tota! . *ave : Tokai . ture @ Total : ture
Project : Orly : Frojecr: Oaly : Preject: Oniy :Project: Only
(dollar); (dollar; {doiiar) ¢dellar){doliar){dollar)idollar)(dollar)

Crop & Pasture -~ 22,860 20,431 12,803 7,205 2,959 1,381 18,729 15,730
Other Agricul-

turatl i,466 1,373 1,957 1,583 1,855 1,121 3.613 3,274
Nonagricultural 3,784 3.468 2,793 2,460 528 262 8,384 7,831
Overbank Deposi-

tion 2,452 1811 624 243 i46 73 PR N VA 728
Flood Piain Scour 2,153 1,740 54 320 109 95 475 355
Indirect 3,273 2,882 1,872 1,184 56C 293 3,251 2,792

Total 35,986 31,705 20,593 12,992 6,57 3.225% 35,764 30,710
Bernefit From Damage Reductior
: Evaluation Reach
Type of : E : b3 ‘Totax for Watershesl
Damage : . Struc- . ¢ Struc . Struc~
Toral tures : Total : tures : Toral - tutes
Project - Only - _FProject . Only ; Project: Only
(dollar) {dollar) {dollar) (dollar) (doilar)(dollar)
Crop & Pasture 24,122 i9,586 2,826 2,069 84,299 66,402
Other Agricultural 2,729 2,465 1,294 i;152 12,914 10,968
Nonagricultural 4,010 3,684 1,002 920 20,701 18,625
Overbank Deposition 2,199 1,349 38R 23% 6£.921 4,437
Flood Plain Scour 476 316 58 47 3.815 2,873
Indirect 3,354 2,740 357 442 12,865 10,330

Total 36,890 30,140 6,125 L.863 141,515 113,635
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Owners and operators of flood plain lands say that if adequate flood protec-
tion is provided, they will restore land now in Johnsongrass meadow or
pasture to cottom, corn, alfalfa, and grain sorghams. Most of this land
was in cultivation at ome time but is now used for hay and pasture or is
idle becauss of the frequency of flooding. Thnis restoration will take
place chiefly ia Evaluation Reaches A, D and E. It 1is estimated that net
income from such restoravion will amount to $29,085 annuaily (long term™
price ileve's). This loss from the origimal production has been considered
a2 crop and pasture damage anv irs restoration a bemefit in table 7. It is
also expected that landowners will convert some pastureland to cropland
which will result in an additional $3,792 increase in net anmual income.

The totai floos prevention benefits as a result of structural measures,
are estimated to be $117,427 annwalty.

COMPARISON OF BENERITS ANL: COSTS

The annual equivalent cost of structura! measures (coaverted from total
installation cost pius operation and maintenance) is estimated to be
$56,972. When the project is completely installed it is expected to
produce average annual benefits of $717,427. Therefore, the project will
produce benefits of $2.06 for each dollar of cost. Other substantial
values will accrue from tke project suck as increased opportunity for
recreation, improved wildlife habitat, and a semnse of security. None of
these have been used for project justification.

ACCOMPLiSHING THE PLAN

Federal assistance for carrying out the works of improvement will be
provided under the authority of the Watershed Protection ard Flood
Prevention Act {(Public iaw 566. 83rd Congress; 68 Stat 666, as amended
by Public Law 1018, 84th Congress; 70 Stat. 1088;.

The Extension Service will assist witl the educational phase of the
program by conducting general information and local farm meetings, pre-
paring press and radio releases, and using other methods of getling
information to landowners ané operaters ir the watershed. This activity
will help to get both the land tveatment practices aund the structural
measures for flood prevention carried out. '

Land Treatment Measures

The land treatment measures itemized im table 1 will be established by
landowners anc operators over a five year period in cooperation with the
Upper Sabine and Hopkins-Rains Soii Conservation Districts, which are
giving assistance in the planning and application of these measures.
Technical assistance wiil be accelerated with Public Law 566 funds to
assure application of the planmec measur«s within the 5-year imstallation
period for the project.

The governing bodies of the Upper Sabine an! Hopkins~Rains Soil Conservation
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Districts will assume aggressive leadership in getting an accelerated land
treatment program underway, with the assistance of the Lake Fork Creek
Water Control and Improvemen: District No. 1, by arranging for meetings
according to a definite schedule. By this means and by individual contacts,
the landowners withir the watersted will be encouraged to adopt and carry
out so0il and water conservation plans on their farms. District-owned
equipment will be made available to the landowners in accordance with
existing arrangements for equipment usage in the districes. The soil
conservation district governing bo7ies will make, or cause to be made,
petiodic inspections of the complxted conservation measures within the
watershed. Thke Soil Comservation Service will assign additional techni-
ciang and aids to the Upper Sabine an~ iiopkins-Rairs Soil Conservation
Districts to assist cooperating landowners and operators in accelerating
the preparation and application of soil, plant, and water conservation
plans .

The soil and water conservation loan program of the Farmers Home Adminis-
tration is available to all eligible individual farmers and ranchers in
the area. Educational meetings will be heid 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 Committee will cooperate with the governing body of the soil
conservation districts by selecting and providing financial assistance for
those ACPS pracfices which will accomplish t-e corservation objectives in
the shortest possible time.

Structurai Measuvres For Flood Prevertion

The Lake Fork Creek Water Coalkrol and improvement Distrirt No. 1 will
obtain the mecessary land, easemernts, ana rights of -way and will let
contracts for the construction of *te« 23 floocwarer retarding structures
listed in the plan. Funds for tha local share of the project costs
including land, easemsn%s, rights-of-way, ans administrationm of contracts,
will be reised throug: a proposed tax.

The following is a grouping of structures for construction purposes, each
of which has a favorable benefi--cost ratio, based on those benefits that
will accriue within the boundary of each construction unit;

No. of : wnal - Anngpal @ Benefit
Construction Lnits : Sirss . Benefits - Cost : Cost Ratio
{dollars) {dollars) {dollars)
1. Turkey Creek 6 3i.144 14,447 2.16:1
2. Lake Fork Creck 9 34244 20,042 1.71:1

3. Garrett Creek & 30,677 22,483 1.36.1
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All mnecessary land, easements, and rights-of-way will be obtained for each
construction unit before Federai financial assistance is made available
for installation of any part of that comstruction unit.

The structural measures will be scheduled for constructiorn within a five-
year period as follows:

Sites 10 through 13, first vear; Sites 14, 15, and 1 througt 3, second
year; Sites 4 throug' 9. third year; Sites 16 through 19, fourth year;
and Sites 20 through 23, fift> year pu:siuant te the following conditions:

1. Tne required land rreatme=nt irn the drainage area above
strructeres kas been instailed or is in the process of being
installed,

2. The necessary easements itiave been obfained,

3. Court orders have been obtaiped from ths Commissioners
Court showing thar county roads affectad by structaral
works cf improvement will eirher be closed, raised two
feet above emergency spiiiway crest elevation at o cost
to the Federal Governme:nr, rsiocated, or permission
granted to temporarily irundare the road provided egual
alrternate rouites can be provided.

4., The contrarting age cy is equipped to handie its
responsibflities.

5. Operation and maintenance agreements rave hean executed.
6. Tederal funds are availas’le.

Technical assistance wili be provider by the Soil Couservation Service

tc assist in plannirg, design, preparation of specifications, suparvi-
sion of construction, preparation of comtract payment estimates, final
inspection, execution of certificate of complevion and relatzd tasks
rniecessary to establish the plazned swruactura’ measures for {.ood preven-
tion, Tne various features of cooperation berween the coopecrating parties
have been covered in appropriate memoranda of undersTanding and working
agreements,

PROVISIONS FOR OPERATIION AN: MAINTENANCE

land Trzatment Measurss

land tr:atment measizes wi]’ be maiataine” by the landowners and operators
of the farms on wbich the measures ave applied, under agreements with the
Upper Sabine and Hopkins~Raims S0il Con:ervation Listricts. Representa-
tives of the soil conservation districts wiiil make pevioidic inzpections

of the land treatmen! measuves to dertermine maintenance needs and encourage

PR e —— e
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landowners and operators to perform the management practices and mainte-
nance reeds. They wili make districsi-owned equipment available for this
purpose.

Structural Measures for Flood Frevention

The estimated annual opevation and maintenance cost is $6,065 based on long
term price leveis. The Lake Fork Creek Water Control! and Improvement
District No. & will be responsible for the operation and maintenance of the
23 floodwater retarding structures. The necessary maintenance work will be
accomplished throughk the use of contributed labor and equipment, by contract,
by force account, or a combination of these methods. The Lake Fork Creek
Water Control and Improvement District No. 1 will establish a permanent
reserve fund for this purpose in the following manrer and amounts:

As structures are compisted, $200 per year per struzture will be
placed in a reserve for operations ari maintenance until the sum
of $1,000 per structure for the first tem, $750 per strusture for
the next ten, and $300 per structure for the remainimg three is
established, This will amount to $19,000 when all 23 floodwater
retarding structures are built. The reserve fund will be main-
tained at this level.

All floodwater retarding structures will be inspectec¢ at least annually

and after each heavy rain or stream flow by representatives of the Lake
Fork Creek Water Control a=nd Improvement Distrinst No. 1, and the Upper
Sabine and Hopkins-Rairs Soil Conservation Districts. A Solil Conservation
Service representative wil!l participate in these inspections at least
annually. Items of inspectiom will iaciude but not be limited to the
conditiors of the principal spillway and its appurtenances, the earth fill,
the emergency spillway., the vegerarive cover of the earth fill ani emer-

The Soil Conservation Service, Lroug. the Upper Sabine and the Ropkimsg-
Rains Soil Conservatic- Districts, will participate in operation and
maintenance only to the extent of furnishing techrical assistance to aid

in irgpections and furnisfing tacknical gui.gance and informa*iom necessary.
for the operation and maintemance program,.

Provisions will be made for free access of representatives of the co-
sponsoring organizations and Federal represestatives to inspect ard
provide maintenance for all stvictural measures ard rthei: appurtenar-es
at any time.

The cosponsoring local organigzatiors will maintain a record of and report
to the So0il Conservation Service all maintenance inspections made and all
maintenance work done.

Tne cosponsoring local organizations fully understand their obligations for
maintenance and will execute specifiic maintenance agreemsnts prior to the
issuance of invitation to bid on comstruction of the structural measures.

e e eI




23

COST SHARING

The Federal Government expects to provide technmical assistance in the
amount of $85,200 from Public Law 566 fuads during the 5-year installa-
tion period to accelervate the installation of land treatment measures
included in the plan for reduction of erosion and peak rates of runoff.
Funds in the amount of $33.825 are expected to be available from Public
Law 46 Funds under the going program. Privare interests will install
these measures at an estimated cost o $846.,998 whick includes ACPS
payments, based on present program criteria {(table 1}. The required
local cost of the structural measures consists of the value of land,
easements, and rights-of-way, ths capitalized vaiue of operation and
mainrenance of works of improvements. and the costs of administering
contracts. These estimated costs total $314,700.

The entire cost of comstructing the structural measures, $976,878. will be
borne by Public Law 566 funds. 1Irn addition, the imstallation services
cost of $324,322 will be paid for from Publi- Law 566 funds. This repre-
sents a total Publiic Law 566 cost of $i,301,200 for the irstaliation of
structural measures.

The total project cost, $2,581,923 incjiuding the capitalized va.ue of
structure operation and maintenance, will be sharec 53.7 percent
(81,386,400 by Public Law 566 iunds and 46.3 percent {$1,195,523) by
other funds.

CONFORMANCE OF PLAN TO FEDERAL LAWS AND REGULAT IONS

Teis project plan conforms to all Federal laws and regulations and will
have no known detrimental effects on any downstream projects which are
now in existence or that might be constructed in the future.

For a period of three years from May 28. 1956, surplus crops grows on
lands reclaimed by flood prevention and the lands so reciaimed shkal® be
ineligible for ary benefits under tie soi’ bank provisions of the Soil
Bank Act and under price support legisiationm.




24

SECTICN 2
UPPER 1AKE FORK CREEK
INVESTIGATIONS, ANALYSES, AND SUPPORTING TABLES

INVESTIGATIONS ANTr ANALYSES

lang Trearment

Soil Conditions

The physical conditiorn of the soil in the Upper lake Fork Creek watershed
ranges from fair to poor. Trhe areas wherc row crops are grown continu-
ously have very poor soil conditions, while in areas where legumes or
other soil building crops and grasses are grown in rotations the soil

is in falr physical condition, with: a few isolated areas in gooé condi-
tion. The so0ils in the Blacklar® Prairies Land Resource Area, are dark
gray to light gray or buff clays, silty an? sandy clays, ard sandy loams
of the Wilson and Crockett series, which are very slowly permeable and
usually deep.

The soils in the East Texas Timber'ands Land Resource Avea are grayish
brown, to reddisk brown sandy iloams andi sandv ciays of the Bowie, Ruston,
Yuka, Sawyer, Kirvin, Edge, and Lufkin series. 1Ia general, the soils in
the watershed have poor soil-mcisture reiationship because of their compact
clay subsoil. Tris is especially crie in tte Wilson, Crockett, and Lufkin
series.

Cover Conditions

Sampie areas which covereZ approximat«ly 1L percent of the watershed
were selected at vandom and mapped to show hyi*ologic so0il group, cover
condition, land use, crop distributior., an? larn?d treatmsat. The informa-
tion was expanded to represent the present solii-cover compiex condition
of the watershed. land freatmint needs wer: projec-ei from rlese present
conditions to determine tne expeched fufure soll-cower complex conditions,
Tuese studies indicate thar approximately 2 percent of the warershed is
in cultivatlon, 532 percent in past.r= and 26 percent in wooled vange.

The hydrologic cover rondirion of tr: pasturelansa is as foliows: 19
percent good condition, 23 percect fair coandition. ar” 57 percent poor
¢conditvion. The predominant grasses are Hermudagrass, Joinsongrass, and
anrual grasses. The wooded rangeland is as follows: 7 percemt good,

60 percent fair and 33 percent poor cfongitionm. The predominantly woody
vegetation in the watetrshed consisrs of post oak and other hardwoods.

The investigations pertainiang to weotiez range were made in correlation
with the (. 5. Forest Service.
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Land Use and Treatment Needs

The needed land trearment for the watershed was developed by the Soil
Conservarion Service work units at Sulphur Springs, Greenvilile, and
Mineola. Conservation needs data were expanded to represent the conser-
vation needs of the entire watershed. Tuat portion of those needs that
will be applied during the five-year installation period axe included in
table 1.

Program Determiration

Flood problems and program objecrives wers reviewed with representatives
of the Upper Sabine and Hopkins-Raivs Soil Conservation Districts and
Lake Fork Creek Water Conrrol and lmprovement District No., 1. Determi-
nation was made, first, of tre current needs for land treatment measures
which remain t¢ be applied in the watershed and which contribute directly
to flood prevention. Trne hydraulic, hydrologic, sedimentation and
economic investigations previded data as to the effects of these measures
in terms of the reduction of flood camages resilting from sucs treatment.
Although significant benefits would resuit from application of these
needed lan? treatment measuzes, it was apparent that other flood preven-
tion measures would be required to atrain the degree of watershei protec-
tion desired by the loca! people.

Determination was rhen made of structura. measures for flood prevention
whick would be feasible to imstail  The study made and the procedures
used in trarv determination were as follcws.

A base map of rhe waterspe” was preparec showing the watershed
boundary, frainage patt.ri, system of roads, ard cther pertinent
information. Usirg cois=cutive -inc® aerial photograpis anc a
stereoscope, a.l probable ficodwanrer rutarding struiture sites
were located, th- limits an< rro area of the fiocd plain
delineatec, aps points marked where valley cross secticns should
be surveyed fov the determination of hwylraulic characteristics
of the stream channei and val,e¢y. for floed routing purposes,
and for making borings to determine scour ani sedimenr damages.
Cross sections of t'e flowd plaip were then suxveyed at the
selected locations (figure '), Lara Jewsloped from these

cross sections permitted the computation cf peak Adischarge-
damage relationships for varinus floo- f.ows. A map was
preparecd of the fioo0d plain on whicn land use, cross sectiomn
locatioas anr other perrinent informarion were recorded.

=t

2. A field examinmation was made of all probable floodwakter retard-
ing structure sites previously located on the watershed base
map. Sites which did not s“ow good storage possibilities or
which would inundate “ighways. rai.roads, ov vaiuable improve-
ments. for whicm the cost of relocaring could not be economi-
cally juszified, were dropped from further consiceration.

s ot

e e ns R+ A AT A = LM o (PP Y e L PR I TraAagt LTS S oo s ¢ oSSBT PR 2Rl




26

From the remaining sites 3 svstem of floodwater retarding
structures was selected for further consideration and detail-
ed survey. Sites 10 and 17 were rlared in series to prevent
the inundation of a cemeterv whirk would otherwise be within
the detention pool area of site 11. Pians of a f{loodwater
retarding structure, tvrical of those planned for the water-
shed, are illustrated oy figures 4 and 4a.

A topographic map wa< msde of the pool area of each of the
proposed sites tec determine the storage capacity of the site,
the. estimated coxt of the dam and the area of flcod plain and
upland that would e inundated b7 the sediment and flood pools.
The height of the dap~ and the size of tbe poois were deter-
mined »vy the criteris our’.ined in Soii Ccnservation Service,
Washington Engineering Mewcrandum Ne. 3, Revised. The limits
of the fiocd poois and sediment pocis of all sastisfactory
sitee and tve flocs plain of thre stream were drawn tc scale
on a copy of the base wmip. Structure dats tadnles were
developed from engineering surveys tc shew for each structure
the drainage area, the storase capacitv needed for detention
and for sediment storage in 3cre-feet and in inches of runoff
from the dreinage area, tte vel.ease rate of the principal
spillway, the acves of flood plsxin 4nd upisnd inundated by
the sediment and detenticn poc’s, the velure of fill in the
dams, the estimated co¢t ~f tre structures, and cther perti-
nent data {tables 2 and 3.

Damages resulting frowm floodw-ter, sedimenr, sna erosion were
determined frow darage sc¢redules, surveys cof samc’e areas,
and flocd routing undetr present conditions. Reductions in
these davages resulting from the provesed works of improve-
ment were estimated on the basis of reductisn of peak dis-
charges as determined by f.ood routing under future condi-
tions, for which it was sssumed that :he propcsed works of
improvement tad heen installeda. 3enefits sc determined
were allocated to individual structures or groups of inter-
related structures on thke nasiz cf the effert of each on
reduction of dimager= I~ this marmer it wis ceernined
that s systemn of 22 ficcdwater Te- :raing etrucmures could
be economico.lv cusnifiec:

The degree of f.cos rrctessicn in Reach B ~edng comewhs~
lower than trnat desites ~v the [o0e. peciab. #valia e data
wis used in making an intectizarion of prelizisary exarina-
tion scope te detervine if azaiticnal messures such

as chsnnel imrroverent torcugp® en.arging and re-«’igning,
floodwater dizerzion=, .nd dike or jlewvee construction couid
be :ustified in E r2lustion Reachk B The excessive amount of
excavation whic™ weulc Ye rejuired sand the a7ssciated protiem
of spresiing ex¢vated moteria’ made channel improvement toc
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expensive to be practical so it was dropped from further consi-
deration. Dike or levee construction was also determined to
lack economic justification at this time. The mcst practicable
solution appeared to be a system of floodwater diversions which
would be constructed on each side of the flood plain approxl-
mately as follows:

Lake Fork Creek would be diverted with a flcodwater
diversion from a point midway between valley section

7 and valley section 8 (figure 1), and carried along
the south edge of the flicod plain te a pcint just
downstream from valley section 11. Turkey Creek would
be diverted from a point just upstream from wvalley
section 8 and carried along the north edge of the
fleod plain to a point just downstream from valley
section 11.

This plan also was dropped from further consideration because even with
all possible land enhancement benefits it would not be economically
justifiable in the forseeable future.

Hydraulic and Hydrslogic Investigations

The following steps were taken as part of the hvdrologic investigations
and determinations:

1.

Basic meteorologilc and hydrologic data were tabulated from
Climatological Bulletins, U. 5. Weather Bureau and Water
Supply Papers, U. 5, Geclogical Survey, and analyzed to
determine average precipitation depth-duration relation-
ships, seasonal distribution of precipitation, the histori-
cal flood series to be used in the evaluation ¢f the program,
rainfall-runoff relationships, runoff-peak discharge
relationships, and the reiationshir cof geology, soils and
climate to runoff depth freyuency for singlie storm events.

Engineering surveys were made of channel and valley cross
sections selected to adequateiy represent the stream
hydraulics and flood plain area. Preliminary locations
for cross sections were made by stereoscopic examination
of aerial photographs cof the flood plain. The final
locations were selected on the ground, giving due
consideration to the needs of the economist and sedimen-
tation specialists. The evaluation resches were delinest-
ed in conference with the economist and sedimentation
specialists. The composite acre damageable values are
homogeneous within each evaluation reach.

The present hydrologic condition of the watershed was
determined by surveving the soil cover condition of an
11 percent random sample ¢f the watershed. The future
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hydrologic condition of the watershed was determined by obtain-
ing from the Work Unit Comservationist the changes in land use
that could be expected with an accelerated land treatment
program during the installation period. Runoff curve numbers
were computed from the soil cover complex data and used with
figure 310-1, National Engineering Handbook Section 4, Supple-
ment A, to determine the depth of runoff from individual storms
in the historical storm series. Monthly soil moisture indices
were used. Adjustments were made in the computed runoff curve
numbers to make the computed average annual runoff compare
favorably with the records from a stream gage located near
Quitman, Texas through which the runoff from this watershed
flows.

Cross section rating curves were computed from field survey
data collected in 2 above by solving water surface profiles
for various diccharges. Using a variation of Leaches method
as described on pages 4.1-1 to 4.1-5 National Engineering
Handbook, Section 4, Supplement A.

The theory of concordant flow was used to determine the relation-
ship of peak discharge and drainage area. The exponent of the
concordant flow equation was determined from good high-water
marks left by two recent floods and from the runoff computed
from available official and 23 unofficial records of rainfall
that produced these floods.

Stage-area inundated curves were developed from field survey
data for each portion of the vailey represented by a cross
section. Composite runoff-avea inundation curves were
developed for eack evaluation reach by routing selected
volumes of runoff downstream by concordant flow and summating
the area flooded for eack portiom of the valley represented
by a cross section in the evaiuation reach. Similarly a
family of runoff-area irundation curves were developed to
reflect the effect of the proposed system of floodwater
retarding structures.

The 55 years of precipitation records collected by the U. S.
Weather Bureau at Greepville and Sulphur Springs, Texas was
used to prepare a cumulative departure from normal precipita-
tion graph. From this graph the period 1923 to 1953 inclusive
was selected as the most representative of normal precipita-
tion on the Upper Lake Fork watershad and is the period from
which the historical evaluation flood series was developed.

Determinations were made of the area that would have been
inundated by each storm ian the evaluation series under

conditions tha! would exist due to:

a. The present conditions of the watershed remaining static.
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b. The installation of land treatment measures for watershed
protection.

c¢. The installation of land treatment measures and floodwater
retarding structures.

Runoff computations were made, giving due consideration to
antecedent moisture conditions, for each runoff producing
24-hour storm that occurred during the evaluation period.

A runoff-frequency curve was developed by the Hazen method

of analysis of the maximum annual runoff values. This runoff
frequency curve was used to obtain values of runoff to

verify the 25-year frequency runoff computed from stream gage
records.

The largest rain which occurred during the 31-year period was a
storm of 5.62 inches on June 23, 1928 1f soil moisture condi-
tion II is assumed, the computed runoff from a storm of this
size is 4.48 inches. The annual flood frequency line developed
by means of the computed runoff for the 31 years indicates a
frequency of once in 19 years for this storm. The following
table indicates the flows and frequencies at which flood damages
to crop and pasture begin in the various evaluation reaches.

“The section referred to as the reference section 1s valley

section No. 15 which is the downstream boundary of the
watershed.

Evalua- : : Discharge at : Discharge at: Frequency of
tion : Location .8mallest Sectlon: Reference : Occurrence
Reach : : in Reach : Section : Without Project
{c.f.8.) {c.f.8.) (years)

A Mainstem 948 3,625 1

B Mainstem 1,063 1,387 1*

C Maingtem 402 . 492 1%

D Turkey Creek 794 1,477 1*

E GCarrett Creek 1,407 2,685 1*

F Garrett Creek 603 940 1*

* More than one fiood per year.

1t has been determined that the most desirable detention capacity
is the 25-year frequency runoff computed from a regional analysis
of stream gage records. This volume of runoff ranges from 5.10
inches to 6.2 inches. Additional capacity was planned in some of
the structures to obtain a more desirable emergency spillway
location; & more economical structure design, or to more fully
develop the site.

The appropriate spillway design storm, freeboard design storm
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and storm pattern was selected from figures 3.21 and 3.25 of
National Engineering Handbook, Sectiom 4, Supplement A 1in
accordance with criteria contained in Washingtom Engineering
Memorandum No. 3 (revised).

12. Spillway design storm hydrographs were developed for each of
the floodwater retarding structures by the distribution graph
method. The combination of emergency spillway width, depth,
and elevation for the most economical structure was determined
approximately by an empirical equation. The final preliminary
design was obtained on a representative number of sites by the
Goodrich flood routing method described on page 5.8-12 of
National Engineering Handbook, Section 5.

Average release rates for the principal spillways of the floodwater
retarding structures were determined by the capacity of the smallest
channel section through which the released waters will pass. The
smallest channel section is located in Reach C and it is possible that
prolonged flooding of & minor nature may occur since the capacity of

the channel is approximately equal to the total average discharge from
the principal spillways. Generally the average release rates will range
from 5 to 7 ¢.s.m., however, the average release rates were increased to
10 ¢.s.m. for sites 2, 6, 11, 17, and 18 to decrease the frequency and
length of time of inundation of county roads and cultivated fields.

Sedimerntation Investigation

The field surveys of the sedimentation problems in the Upper Lake Fork
Creek watershed were made in accordance with methods prescribed in the
nSedimentation Section of Procedures for Developing Fiood Prevention Work
Plans”, Water Conservatien-6, SCS, Reglom 4, Revised February, 1954.
Field studies of overbank deposits, flood plain scour, flood plain
swamping, stresmbank erosion, and the nature of the channels and valley
were made at or near each valley cross section. Borings were made at all
cross sections to determine the nature and thickness of sediment deposits.
In the preparation of the work plan tabular summaries of all the above
findings, with explanatory texts, were prepared., These were used by the
economist as a basis for calcuiating monetary damages.

Sediment Source Studies

Investigations of sediment sources in the drainage areas above floodwater
retarding structures were made according to standard procedures. Estimates
were then made for future sediment production in the drainage areas. The
sediment production derived from sheet erosionr was estimated by the use of
a formula shown in "Suggested Criteria for Estimating Gross Sheet Erosion
and Sediment Delivery Rates for the Blackland Prairie Problem Area in Soil
Conservation,” Soil Conservation Service, Region 4, February, 1953. The
formula is based on data obtained by watershed surveys including the
following:
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1. Soil unit acres, by slope in percent, slope length in feet,
and present land use (cultivated, pasture; or woods) .

2. Cover condition classes on pasture and woods.
3. Past history of land use.

4. Maximm 30-minute rainfall intensity to be expected once in two
years.

The amount of sediment derived from gully and streambank eroailon was
estimated by field studies, use of aerial photographs, and by interviews
with landowners in the watershed who were able to give information on the
history of gully development and channel enlargement.

The total average annual sediment yield above the 23 planned floodwater
retarding structures was calculated to be 82.31 acre-feet. The average
rate of sediment deposition per square mile is 0.65 acre-feet annually.
It is estimated that 86 percent of the gross erosion in the upland areas
of the watershed results from sheet erosion and 14 percent from modern
gully and streambank erosion.

Effect of Watershed Treatment on Sediment Yieldp

The 5,890 acres, damaged by overbank deposition and the 1,590 acres damaged
by flood plain scour should be rendered productive again after they have
been protected from flooding and adapted soil improving crop rotations
have been put into effect. With the installation of the complete program
the present area of sediment damage will be reduced by 68 percent.

Analysis of present watershed conditions indicate that the major portion
of the annual sediment production resuits from sheet erosiom of cultivat-
ed land. The proper application of the needed lancd treatment measures
will reduce sediment productiongfrom the npland areas by an estimated

26 percent.

The installation of the complete project will have a measurable effect on
the reduction of flood plain scour damage. The present area damaged by
this process, will be reduced by approximately 52 percent. The future
area of damage will be confined to that portion of the flood plain
inundated to depths of one foot or more.

Geologicai Investigations

Preliminary geologic dam site investigations were made at each of the
planned floodwater retarding structuve sites. These studies inciuded
valley slopes, alluvium, channel banks, and exposed geologic formations.
Borings with a hand auger were made at representative sites to determine
the nature and extent of fill material that might be encountered in
construction.
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Description of Problems

Tte Wills Point formation and the Wilcox Group are the only geologic forma-
tions that outcrop in the watershed. The outcrop of the Wills Point forma-
tion, which comprises approximately 65 percent of the watershed, is topo-
graphically featureless and, except in those areas where it is crossed by
streams, it 1s a broad, flat, gently rolling, southward inclined plain.

The thickness of the Wills Point formation is estimated to be 500 to 650
feet. The formation comsists of clays, silty clays and silts interbedded
and in some places thinly laminated. There are occurrences of small,
egg-shaped, iron bearing concretioms ramging in size from one to six

inches in length. The soils are lighter ip color, more silty, much

less calcareous, and less colloidal than those of normal Blackland soils
derived from Upper Cretaceous formations. The Wills Point formation,

being very susceptible to erosion, prompted more detailed studies pertain-
ing to emergency spillway size and permissable flow. Maximum permissable
velocities in the emergency spillways should not exceed eight feet per
second, and an adequate vegetative cover should be established as soon

as possible after construction. All of the floodwater retarding struc-
ture sites, except Site 21 are located withir the outcrop of the Wills
Point formation.

The strata of the Wilcox group comprises approximately 35 percent of the
watershed and consists of a heterogéneous series of sandy clays, cross-
bedded river sands, non-calcareous clays, lignite lentils, and strati-
fied deltaic silts. The formation contains aome large, flat, rough

sur faced, calcareous concretions from one to twelve feet in length and
from a few inches to several feet thick.

Site No. 21 is the only site located within the outcrop of the Wilcox
group.

The maximum permissible velocity of flow for the emergency spillways in
the Wilcox group should be six feet per second, because the soils are
very susceptible to erosion. A vegetative cover should be established
as soon as possible after construction.

Ecornomic Investigation

Basic methods used in the economic investigation ani analysis are out-
lined in the Interim Economics Guide issued May 14, 1956.

Determination of Annual Benefits from Reduction in Damages

Agricultural damage estimates were based upon schedules obtained in the
field covering approximately 65 percemt of the flood plain of Upper Lake
Fork Creek and its tributaries. These schedules covered land use, crop
distribution under normal conditions, crop ylelds and historical data on
flooding and flood damage. Most of the flood damage information obtained
was for floods which occurred in 1943, 1949, 1950 and 1957.
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The information on 1957 crop, pasture and other floodwater damages was
obtained, for the most part, immediately after flood events. At the same
time, detailed data were obrained on the planting intentions of landowners

and operators in the absence of flooding. Data for 1957 were analyzed

and compared with the findings from the 1954 flood prevention survey to
appraise the normal flood plain land use and crop distribution and to estimate
the extent and nature of probable land use changes after installation of the
project.

In addition, field data from the sample areas used in preparation of the
survey report, '"Sabine River and Neches River Watersheds, Texas and
Louisiana' USDA July, 1954 were examined and correlated with data obtained
during the current investigation. This was particularly helpful in
establishing trends in flood plain land use, sediment and scour damage,
and normal yields.

Anaiysis of this information formed the basis for determining damage rates
for various depths and seasons of flooding. In calculating crop and
pasture damage, expenses saved such as costs of harvesting were deducted
from the gross value of the damage.

The proper rates of damages were applied flood by flood, to the floods
covering the historical period 1923 to 1953 and an adjustment was made

to take into account the effect of recurrent flooding when several floods
occurred within one year. The flood plain land use was mapped in the
field. Normal yields were based on data obtained from the schedules
supplemented by information obtaimed from agricultural workers in the
area. It was found that significant differences in land use, ylelds,
frequency of flooding, and degree of future use were sufficient to divide
the flood plain into six evaluation reaches, each with its own damage-
able wvalue,

Reach A - Lake Fork Creek = From headwater to confluence with Turkey Creek,

Reach B - Lake Fork Creek - From conmfliuence with Turkey Crezk to midway
between valley sections 10 and 11.

Reach C - Lake Fork Creek - From midway between valley sections 10 and 11
to valley section 15,

Reach D - Turkey Creek - From hzadwater to confiuence with Lake Fork Creek.

Reach E - Garrett Creek - From headwater to midway between valley sections
G6 and G7.

Reach F - Garrett Creek - From midway between valley sections G6 and G7

to confluence with Lake Fork Creek.

Elm Creek is not included among the evaluation reaches. The flood plain
ig limited in extent and uncdeveloped. Therefore only reconnaissance
investigations were made on thig tributary. :
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Damages to other agricultural property such as fences, livestock and farm
equipment were obtained from analysis of flood damage schedules and
correlated with size of floods.

Benefits on each tributary flood plain were allocated to the structures
on that tributary on the basis of drainage area controlled. Benefits
on the common flood plain below the confluence of each tributary with
the mainstem were allocate? to the structures producing the benefits on
the basis of drainage area controlled by each structure.

The monetary value of the physical damage to the flood plain from erosion
and from deposition of sediment was based on the net value of the produc-
tion lost, taking into account lag in recovery and/or the cost of farm
operations to speed recovery. Flood plain damage from erosion was related
to depth of flooding, giving greater weight to deeper flows.

Estimates of damages to roads and bridges in the fiood plain were obtained
from county commissioners and from the state highway district maintenance
engineers. These estimates were gupplemented by information obtained

from local farmers.

Indirect damages in this watershed primarily involve extra farming expense;
additional travel time for farmers, school bus transportation, and mail
delivery; costs for extra feed and the 1ike. Upon analysis, 1t appeared
that these damages are about 10 percent of the direct damage.

Farmers in the flood plain were asked to state changes made in land use
as a result of past flooding. This information, together with landowner’s
and operators' estimates of changes irm land use and crop distribution as

a result of reduction in flood extent and frequency, was the basis for
estimating benefits from changed laund nuse and restoration of productivity.
These estimated benefits were divided between intemsification and restora-
tion of productivity based upon farm by faim analysis.

Benefits from restoration of productivity are included as crop and pasture
benefits. They involve changes in crop distribution, increased yilelds
due to eariier dates of planting, aund lower ccsts of tillage. Considera-
tionm was given to increased damage after restoratior of productivity and
the added damage was deducted. All bemefits from flood plain land use
changes and restoratiom of productivity are net benefits remaining after
deduction of production and harvest costs, additional costs for taxes

and overhead, and land clearing costs where applicable. All benefits
from changed flood plair land use were d¢iscounted to provide for a
15~year lag in accomplishment. Fleod plain areas which will be inundated
by the sediment, sediment reserve and detention pools were excluded from
the damage calculations. An estimate was made, however, of the value of
the production lost in these areas after installation of the program.

In this appraisal it was considered that there would be no production

in the sediment pools, and that the land covered by the detention pools
would continue to be used as pasture after installation of the program.
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The cost of land, easements, and rights-of-way for the 23 floodwater
retarding structures were determined by individual appraisal in conjunc-
tion with directors of the Lake Fork Creek Water Control and Improvement
District No. 1. This evaluation was based on full value for the sediment
pools and half value for the detention pools since the latter will remain
in use as pasture.

The average annual loss in production within the sites was compared with
the amortized value of easements. The easement value was found to be
the greater and therefore was used in economic justification te assure

a conservative benefit-cost analysis.

A division of structures into tentative construction units was made,
based upon watershed characteristics. When an analysis was made of the
benefits accruing to each construction unit within its boundaries, it
was found that three such units could be set up and justified within
the unit boundaries. Any one of the three could be built first. The
cosponsors have decided to construct Turkey Creek unit first, Lake Fork
Creek second, and Garrett Creek third.

Determination of benefits Qutside of Watershed

Because most of the land downstream from the watershed is in woods
pasture having & low damageable value, no attempt was made to evaluate
downstream benefits.



38

8661 YyouaeR
€98°EHH T €89°THT €8ICIET  O00G°IT  00Z°TOE°T L%6°821 GLECHT 815°06 09¢°989 TVIOL aNVdd
TZIHET 060°0T  0SS5°6 00§ T/0°%21 S6Z°2Z1 629°81 g9%°g 6/9°%8 €2
949G 011°¢ 019°2 00S 9€€*cs 982°¢ 800°8 0%79°¢ Z0%°9¢ A4
£6%° Y LY G86°C 005 800 ° 0% G96°¢ L00°9 0EL°T 90€°LT 12
TES°9ZT G9T1°91T  699°ST 00§ £99°011 £96°0T L1991 £66°L 0£S ‘St 0z
LAY ST0°¢ C15°T 00$ 60%7°EY Z0€°y 8ISy £96°2 929°6¢ 61
£91°G6 G60°S G6S Y 00< 899°06 1Z0°S 809°¢/ gshve 185 °vE 81
LS8°0S 06g°S 0s8‘Y 005 L0G SY 01S°% €89 901°¢ 860°1¢ L1
08%°99 £18°8 £1E°g 00S £99°76G 143 VAR 659°8 199G 949° /¢ 91
L0948 G66°S Cev S 005 719°8Y [18°% 667°1 gIC‘¢E 8LT°€E 9
0LL°62 oy T 076°1 00% 0£ccLe 80L°2 701y €98°T1 €69°91 71
T11°96 Gin‘9 Gl6°S 005S 9¢9°68 €88°8 6Sw el 8119 9/1°19 £1
#GL LT 0s0°¢ 056°T 006 0L 42 8w T 60L°¢ 989°1 198°91 Z1
L66°%6 02S9°LT  0Z0°L1 005 LivLL 8/9°L €€9°11 88Z°SG 8/8°2% 11
09509 c8/°%9 G8Z°9 00¢ GLL €S 6Z€°S 7L0°8 0/9°¢C T0L°9¢ 01
866°SE 085°2 080°2 005 - gIv‘ee z1e‘e 810°¢ 082°T 808°27 6
966°99 0TL L 012°1 00% 942 65 1/8°¢S 968°8 790 SER Oy 8
10€ ° 0% 0£8°2 0£€°e 005 Ti%°LE 9 WA 979°¢G 165°2 GLG 6T L
8%z 9y 062°9 06L°S 005 856°6¢€ 096°C 000°9 L2t TL4T°L2 9
865°29 021°¢ 029°2 005 8L%7 6y €06y YA M LLgE 69.°¢€E o
626°€S G96°Z G902 00g %796°06 050°S 269°L 8i%°¢E 781 %€ 17
7CEEY cl6’e SIt g 00S 6£0° 0% 896°¢C zZ10°9 €EL T 9T L2 £
€LTLL 091°8 099°¢ 00S £T11°69 678°9 £2E°01 (1LY 0LT%LYy 4
T18°18 L9104 $99°9 00% 9479 9L L6g°L 80T 1T S60°¢ 9176 ° 06 L
v £2aANn3oNn138

Buiparlayg I9IBMpPOOTY

(sie110p)(saeTjop) (sieyTop) (saeilop) (sae1lop) (saeyop) (saellop) (saeyrop) (saeriop)

31800 PoIPYI0 . M/Y R s30RIIUON 99¢ . 13430 . But P B9Toudsd ! Ijemylsy Jaqunpy
Te3ol : e300l ¢ Ss3juBWm : Jo inp] 3119n4: :=as9ujduyg @ -ujjuod @ sijduy : 3378
palewrlsy ! -aseyq : “apy B30 :S9IDTALISS UOTIETIRISUI UoTIaMaAISU0OD :
I 3800 uoTIETIEISU] ISYIg 3800 uoIleTT®38uUl 99¢ MpT 217qnd :

sTaA®T 92134 IUIIIND :oseg I0Tid
sexa] ‘paysaaiem Niog oNeT zadd)

NOIINGT4ISIa 150D SHINIONYLS QAIVWILSE - ¢ T4V

PRI pR RS SIESPRIE P S DRSS I UL R S ey P



39

8SHT YOIBH
v v v v v v v v 8In3onils 3O SSBID
GL°'Y 00°¢ 99° % 08" % L0°S 6576 S 88" youg 9883035 Keal11dg
G1°9 7€'9 LTS GL°§ 119 109 0L°S 78°S youy |SWNTOA UOTIUDIAQ
01°0 010 0Z°0 01°0 01°0 01°0 01°0 01°0 yout aunjoa food
UOIIUBIIP UT JUIWIPIS
ST°0 - - - - - - o1°0 yout IWNTOA DAIDSII JUIMIPIS
SL°0 011 o071 06°0 01°1 011 06°0 08'0 your dWNTOA JUSWTPOS
sjuateatnby £31owde)
8¢ 01 £Z 81 01 £1 8¢ £y *$°3°0 (wnmrxel) £31omdeD
Aemn111ds TedIOUIAd
09L°S 00Z°‘¢ 005°2 000 Y 00L°T 008°2 008°‘Yy ovZ 9 *§°3°0 £33108dEd TRIOL
01 0°1 0’1 0°1 0°1 0°1 0°1 0°1 j003 pasoqaaaj
016°¢ 000°2 095°T 005°2 069°1 0SL°T 000°¢€ oz Y *$°3°2 £310oedEd UBTSBQ
¢'¢ 0'¢ 0°'¢ 0°¢ 0'¢ 0°¢ 0°¢ S ¢ j003% yaydap udisaqg
one 091 01 00T 0%l oyl 0%z 092 3003 yapia woilog
0°¢T 9°¢T ¢ €1 S el 9°¢T 9°¢l £°¢1 0'¢t youy 1®310]
9 9 9 9 9 9 9 9 anoy uoTIBAN]
11ejutea miols uBisag
Y4 0¢ 0g ¥4 oY 94 99 ¥4 aesh @sn jo Lduanbaig
“Bap *Sap -8aA *8aA oA -7 “89A *BaA adf1
Lea111ds Loualiswmy
0Z9°00T O0I8°09 0€6°99 0L.°08 0ZL°€8  0T6°E9 OT#°9TT 0S1°81T  “p&'md 1114 Jo SwnfoA
72 74 %4 2 92 12 <2 194 3003 meq Fo IYST9H WNWIXER
8€T 88 06 L6 c8 68 LET 122 3108 1ood uoTjuslaep I23BAPOOTH
0/ 6Z %€ 6z oc 9z <S¢ G9 a2ioe (19511 jo doj) food juawmips§
B31y 9oelaAng
L06°T %99 %19 z0¢ $89 86< Lv0°1 8L°1 ‘33 °oe Te3iol
ov9°1 86¢ £ZS 865 78% 66% 168 126°1 *33°08 100d uollualIBp 131BMPOOTA
Lz 6 61 o1 6 8 91 9z *33:2e  Tood uorjusldp U IJUBWIPIS
oY - - - = - - ¢ *33°2®8 JI9S11 MAOT9qG SAJIISIIT JuAmIpas
00z L6 AN | 76 76 16 oyl 002 *33°oe JudWIpasg
L31oede) 288103S
00°'S 99°1 LL1 S6°1 19°1 9¢°1 £€6°C 06°% "jm°bs eaxy a8vureaq
8 L 9 g Dy g 4 1 P 3tun ¢ wo31

HAAWIN TE0LINELS

sexa] ‘poysielepm jiod aXeT Jaddp

SAUNLONYLS ONIQEvVLIY WAlyMado01d

vIva TINLON¥LS - € TiSVL

e e et R . b A P ¢ T b R R




40

YAMWNN THOLONYLS

8S61 YdIBW
v v v v v v v v 3INJoNI3§ 3O S5EYD
<8 ge’s 08" % £9°% 69°% 89°¢ 12°¢ L8°% yout a3vlo3s Aem111dS
£%°9 0%°9 cE'9 €9 9¢°9 ge"S 79 669 gour BUMTOA UOTIUSIS(
0T 0 01’0 010 01°0 010 010 01" 0 01’0 youy Jood uoljulIWp UY JUIWIPSS
- - s #2°0 - h..w.o - - Jyaut IUNTOA 2AII83d JUINMIPAIS
08°0 06'0 011 95°0 0S° 0 €2°0 0L°0 011 your JWNOA JUSHIPSS
sjuatearnby L31omdED
€€ ¥4 8 8y %1 22T %z 8 *8°y°2 (mnurxem) A31oede)
" Lem111dg TedIOUTag
oo%‘s TASES 00T1°¢ 0S0°L 000 001‘22 008°‘Y% 00s°2 "8°3°0 4£310eded TRIOL
0°1 0°1 0°1 01 0°1 0°1 01 0°'1 Joo3 paeoga’ad
049°¢ 05L°¢e 0SL 1 00L°Y 005°2 009°‘%1  09Z°¢ 0961 “8'J D £310mdEd U3YSa(g
g ¢ ¢ 4 0% 0°¢ '€ 1 0°'¢ 3003 yadap uBysag
0£Z oY% 002 ove 002 006 002 o€l 3003 4Iipra mojjag
1°g1 1°¢€1 L°¢1 8°21 7'¢1 o'zl 1°¢1 L°¢1 yauy 1e830]
9 9 9 9 9 9 9 9 anoy uotjeang
1I®JuIea miols uldysaq
199 0g 0t o€ o€ 0€ 0t cg aeal asn Jo Aouanbaay
-39 +3aA *8oA “3ap *FoA “Bapn *3aA - adAyg
Learr1dg £LrusBaawyg
0%79°06 00L°GL  0E6°¢h  0S9°89T  0ST 6E 056°G8  06%°06  0S9°1§ *pA-no 1114 Jo sunjoA
74 €z 12 92 0z € 92 4 3003 ueg 3o JYBIAY WNWIXWR
102 €02 Lt 982 111 689 L8l %9 210® 1o0d uoyjualjap i183empoold
18 96 €2 Lt V74 12 LE 12 2108 (39812 yo doj) Tood JuewIpas
BRl1y 9oeJang
999°1 186°1 €0S 9L6°2 108 9%2°¢ eyl z6% *33°o® Te30l
19%°1 L9E°T €Ty ST A4 A4 796y L TAR | 91% "33 ow Tood uoyjuajep aajempoold
€2 12 ‘ 9¢ 11 c8 0z 9 *33'2¢ 1ood uoyjuelsp Ul jusWIpeS§
- - - mw = 1 6¢ - - "33 70" Jd981d MOl9{ 2Ad9S9] JUIWIPIS
Z81 €61 €L 00z 86 002 6€1 oL *33°oe julmIpasg
£3712eden aBeao3s
9Z°'Y 10°% €1 69°9 91°¢ 66°G1 7 61°1 *ym*bs eaay edfrureiq
91 3 6T 91 et A P11 P 01 P06 :oqrun f wal]

SEXS] ‘paysiajeM Yioj IweT aaddp
SHANIONALS ONIGEVLEY uaLlyMdoOTd
panurjuo)l - YIva T90IONEIS - € FIAVL

N VS e T P



41

8661 Y21¥H
HXK v v v v v v k-4 2AN3IMNIA]S Jo §8e10D
XXX 09°¢ 68° 17 A L'y 08°€ S0°S Shh yout s9e103s Kem11714dS
XXX £L°S 99°9 L1t £8°S 9 A oY S Sh g yout aun[oA uoTIUIIB]
XXX o1°0 010 or'o o1°0 o1’ 0 o010 o1 0 youy [ood uOTIUIIIP UT IUSWIPIS
WK ON.O - - O._ND_ - - - JU—HH NEHJO_P 9AlaSol ucwaﬂﬁwm
XXX 0% 0 00°1 09°0 0£°0 00°1 o011 08°0 yout SumyoA JUIWIPIS
sjuatearnbg £L31oede)
XXX €8 cl 81 AN z1 L€ £y *§°3°2 (unmyxewm) A3ysede)d
Kemp11ds Tediourad
XXX 005°0T  0TL°E 0ES 2 009°6 0€8°€E 0swe 11s] RS "s*3°2 £atoeded 1®lO0]
XXX 0°1 0'1 0'1 0'1 01 0’1 01 1003 pleogasij
XXX 000°¢ 0£5°2 A | 00%°9 091°2 00€°2 061°¢ *8°3°9 Larveded ulyssq
XXR 0'Y S'g 4 0% <z 0°Y 0°¢ 3003 yadep udysaq
XXX ([ 1% 091 091 0z€ 0%z ozl 09¢ 3003 Yipra mollog
XXX VA 7°¢1 £ el rAA '€l £ ¢1 rAL A | yout 1e310]
HEX @ m m 0 m 0 0 Hﬂoﬂ GO%UWHS
{1ejurea miols udrsaq
XKXK Sz 0% Gt 6z 0S o€ o] aeak asn 3o Aouanbaig
KKK ~Bap *3ap *2an *FaA “8ap “Gapn “Bap ad{g
Lemp11ds £Louaiawyg
0$6°Z2/0°C 0/6°C07 08Z°‘hg 0TL°T9 O0€Z081 0ZzOL OO%W‘6L OWltl p&-nd 1174 3o 2anjoA
XXX 8¢ 6z T4 Lz G2 7T 12 1003 weq jo IY3FOH WRMTXEN
YA 61€ 911 0%l ALY 98 SZ1 841 saoe 100d uotjualap Ielempoold
681°1 78 9¢ 92 rAA A4 Sh iy 210w (19511 jo doil) jood julwWIpas
) p21y @98]INg
20z7°S¢ A TARY 786 991°1 TAN Het 720°1 LET°1 "33 °oE 1e10lL
£996°0¢ 168°¢ 748 T90°1 $86°¢ %<9 8E8 9.6 "33 o® 1ood uwotjualap zajempoold
126 0s €1 ST 89 6 ¢l 81 *33°2e¢  Tood UOTIUIIAP UT IJUIWMIP3S
£Eh 101 - = [ - - - "33 "o JIesTa MOT2q 24319834 JuswIpas
VEE R 002 Lzl 68 002 16 L1 £l *33 "ow JUIWIPAS
A31oede) adei1o03ls
€656 6€°6 8€°C 8L'C €L°¢l 1£°1 16°2 9¢°¢ ‘yu-bs a1y a¥evureRg
feael ¢ €z g v+ 1i¢ 1 02 Y ) S A | Datun wa3]

SIDUIN JA0LONELS

..

penuI3u0d

sexa] ‘poysaoieM jNaog ayel aaddp

STINLIONYLS ONIQUVIEY JALIVMQOOTd

- VIVa Tanionuls - ¢ F19vl



TABLE 4 - SUMMARY OF PHYSTCAL DATA

Upper Lake Fork Creek Watershed, Texas

42

: Quantity Quantity
Item Unit Without Project: With Project
Watershed Area Sq.Mi. 227.3 XXX
Watershed Area Acre 145,472 XXX
Area of Cropland Acre 32,004 32,391
Area of Grassland Acre 75,630 75,243
Area of Wooded Range Acre 35,132 35,132
Miscellaneous Area Acre 2,706 2,706
Overflow Area Subject to
Damage Acre 12,582 1/ 8,103 1/
Area Damaged By;
Overbank Deposition Acre 5,890 2/ 1,885 3/
Flood Plain Scour Acre 1,590 2/ 763 3/
Annual Rate of Erosion:
Sheet Acre-Feet 418.23 322.77
Gully Acre-Feet 27.27 18.18
Streambank Acre~Feet 4,55 4.55
Scour Acre-Feet 12.45 5.98
Average Annual Rainfall Inch: 39.62 XXX

1/ Detention Design Storm.
2/ Acreage on which some production loss occurs each year.

3/ The acreage on which production loss will occur each year after
Applies to all flooding up to the
area inundated by the largest storm in the 31 year seriles.

all recovery has taken place.

March 1958
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TABLE 5 - SUMMARY OF PLAN DATA

Upper Lake Fork Watershed, Texas

43

Item Unit Quantity
Years to complete project year 5
Total installation cost

Public Law 566 funds dollar 1,386,400
Other dollar 1,623,506
Annual O & M cost
Public Law 566 funds dollar 0
Other dollar 6,065
Average annual monetary benefits 1/ dollar 117,427
Agricultural percent 83
Nonagricultural percent 17
Structural Measures
Floodwater retarding structures each 23
Area inundated by structures
Floed plain
Sediment pool acre 344
Detention peool acre 845
Upland

Sediment pool acre 174

Detenticn pool acre 2,962
Watershed area above structures acre 61,395
Reduction of floodwater damage dolliar 117,914

By Land Treatment Measures
Watershed Protection percent 14
By Structural Measures percent 62
Reduction of sediment damage dollar 6,921
By Land Treatment Measures
Watershed Protection percent 30
By Structural Measures percent 53
Reduction of erosion damage dollar 3,815
By Land Treatment Measures
Watershed Protection percent 23
By Structural Measures percent 72
Flood Prevention benefit from changed
land use dollar 3,792

1/ From structural measures.

March 1958
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TABLE 6 - ANNUAL COSTS
Upper Lake Fork Creek Watershed, Texas

Amortization of : Opération and Maintenance Costszszotal

Measures ; Installation : sAnnual
: Cost 1/ : P. L. 566 : Other : Total  :Costs

(dollars) (dollars) (dollars) (dollars) (dollars)
1, 2, and 3 2/ 7,159 - 845 845 8,004
:f 1,887 - 230 230 2,117
5 1,854 - 300 300 2,154
6 1,631 - 270 270 1,901
7 1,421 - 270 270 1,691
8 2,361 - 300 300 2,661
9 1,269 - 245 245 1,514
10 and 11 3/ 5,485 - 540 540 6,025

P

12 _ 979 - 270 270 1,249
13 3,388 - 270 270 3,658
14 1,050 - 270 270 1,320
15 1,925 - 270 270 2,195
16 and 17 3/ 4,137 - 515 515 4,652
18 and 19 2/ 3,602 - 470 470 4,072
20 4,472 - 300 300 4,772
21 1,569 - 170 170 1,739
22 and 23 3/ 6,718 - 530 530 7,248
TOTAL 50,907 - 6,065 6,065 56,972

1/ Current prices, amortized for 50 years at 2.5 percent.
3/ Operation and Maintenance Costs are projected at long-term prices,
September 1957, price projection, ARS.
3/ These structures are interdependent.
March 1958
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TABLE 7 - MONETARY BENEFITS FROM STRUCTURAL MEASURES
AND LAND TREATMENT

Upper Lake Fork Creek Watershed, Texas
Price Base: Long-Term 1/

: Estimated Average Annual Damage :@ Average

: : After All: : Annual
Item : Without : Land : With : Monetary
Project : Treatment: Project : Benefits

Floodwater Damage (dollars) (dollars) (dollars) (dollars)

" iCropraid Pasture 104,040 86,143 19,741 66,402
Other Agricultoral . 24,524 22,578 11,610 10,968
Nonagricultural (Road & Bridge) 26,750 24,674 6,049 18,625

Subtotal 155,314 133,395 37,400 95,995

Sediment Damage

Overbank Deposition 8,385 5,901 1,464 4,437
Subtotal 8,385 5,901 1,464 4,437

Erosion Damage

Flood Plain Scour 4,010 3,068 195 2,873
Subtotal 4,010 3,068 195 2,873

Indirect Damage 16,771 14,236 34906 10,330

Total, All Damage 184,480 156,600 42,965 113,635

Changed Land Use
to Crop Production XXX XXX XXX 3,792

Subtotal XXX XXX ple4d 3,792

TOTAL FLOOD PREVENTION BENEFITS — T oxxx | xxx 117,427
TOTAL PRIMARY BENEFITS XXX RHX KXK 117,427
W A~ e —

TOTAL MONETARY BENEFITS - _— XXX 117,427
B —— e e p— e — S

1/ As projected by ARS, September 1957.

March 1958
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TABLE 8A - BENEFITS AND COSTS BY CONSTRUCTION UNITS

Upper Lake Fork Creek Watershed, Texas
Price Base: Long-Term 1/

Construction Unit

and : Annual : Anmmal
Structures : Benefits : Costs
{dollars) {dollars)

1. Turkey Creek
Sites 10 through 15 31,144 14,447

2. Lake Fork Creek
Sites 1 through 9 34,244 20,042

3. Garrett Creek
Sites 16 through 23 30,677 22,483

1/ Long-term, as projected by ARS, September, 1957

March 1958
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TABLE 9 - CUST SHARING SUMMARY

Upper Lake Fork Watershked, Texas
Price Base: 1957 1/

P.1. 566 Funds : Other :_Total Cost
Type of Cost : Dollars : Percent: Dollars:Percent :Dollars:Percent
Land Treatment
_ Non-Federal Lan2?
; For Watershed Protection 85,200 B.& 880,823 91.2 966,023 37.4
: Subtotal 85,200  B.& 850,823 91.2 966,023 37.4
é Structural Measures
% Installation
{ Flood Prevention 1,301,200 90.1 142,683 9.9 1,443,883 55.9
3
{ Subtotal 1,301,200 90.1 142,683 B9 1.443,883 55.9
Total Installation Cost 1,386,400 37.5 1,023,506 Hgwd 2,409,906 93.3
Operation and Maintenance 2/ 0 0 172,017 100.0 172,017 6.7
Total Structural Cost 1,301,200 80.5 314,700 19.5 1,615,900 62.6
e~ e ——— e
TOTAL PROJECT COST 1,386,400 22.7 1,195,523 46.3 2,581,923 100.0

e s e

1/ Except operation and maintenance. wiich 1s bassd on long-term prices, as
projected by ARS, September 1937,

2/ Capitalized for 50 years at 2.5 perceni.

a March 1958
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