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WATERSHED WORK PLAN AGREEMENT
between the

Upper Elm-Red Soil Conservation District
: Local Organization

Denton-Wise Soil Conservation Digtrict
Local Organization

(Hereinafter referred to as the Districts)

Clear Creek Watershed Authority
Local organization

(Hereinafter referred to as the Watershed Authority)

In the State of Texas

and the

United States Department of Agriculture
Soil Conservation Service
(Hereinafter referred to as the Service)

whereas, the Soil Conservation Districts have heretofore entered into
a Flood Control Supplemental Memorandum of Understanding with the Seil
Conservation Service for assistance in constructing works of improvement
for the prevention of floods in the Clear Creek watershed, State of
Texas, under the authority of the Flood Coatrol Act of 1944 (58 Stat. 887).

Whereas, the responsibility for carrying out all or a portion of the
work of the Department on the watershed has been asgigned by the Secretary
of Agriculture to the Service; and

Whereas, there has been developed through the cooperative efforts of
the Districts and the Service a mutually satisfactory plan for works of
improvement for the Clear Creek watershed, State of Texas, hereinafter
referred to as the Watershed Work Plan;

Whereas, the Watershed Authority will benefit from the carryiang out
of the plan for works of improvement through the reduction of damages to
property and the increase in crop yields on farm lands located within the
flood plain of the watershed;
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It ie mutually agreed that in installing and operating and maintaining
the Works of Emprovement described in the Watershed Work Plan:

1. The Soil Conservation Districts and the Watershed Authority will acquire
without cost to the Federal Government such land, easements, or rights-of-way
as will be needed in connection with the works of improvement.

2. The Soil Conservation Districts and the Watershed Authority will acquire or
provide assurance that landowners or water ugers have acquired such water rights
pursuant to State law as may be needed in the installation and operation of the

works of improvement,

3. The Service will provide all construction coets and installation services
applicable to works of improvement for flood prevention.

4, The Soil Conservation Districts and Watershed Authority will obtain agreements
from owners of not less than 50 percent of the land above each floodwater retarding
structure that they will carry out conservation farm or ranch plang on their land.

5. The Soil Conservation Districts and the Watershed Authority will provide
assistance to landowners and operators to assure the installation of the land
treatment measures shown in the watershed work plan,

6. The Soil Conservation Districts and the Watershed Authority will encourage
landowmers and operators to operate and maintain the land treatment measures for
the protection and improvement of the watershed.

7. The Soil Conservation Districts and the Watershed Authority will be responsible
for the operation and maintenance of the structural works of improvement by actually
performing the work or arranging for such work in accordance with an Operation

and Maintenance Agreement which is to be entered into.

8. The watershed work plan may be amended or revised and this agreement may be
modified or temminated, only by mutual agreement of the parties thereto.

9. No member of or delegate to Congress, or resident commigsioner, ghsll be
admitted to any share or part of this agreement, or to any benefit that may arise
therefrom; but this provision shall not be construed to extend to this agreement
if made with a corporation for its general benefit.

A4- 14311 1.8



Upper Eim-Red Scil Conservwation District
/" Local Orgonization

/ .
1, j
By _'f/ i Mﬁ?‘tp{JA -
Title C%o. N
Nt

Date 6;/}4._,-/ 19, /54 4

The signing of this agreement was authorized by a resolution of the
governing body of the Upper Elm-Red Soil Conservation Districe

Local Organization

adopted at a meeting held on W /Q./&éf_)

b
{Secretary, Local Or?nization)
L
Date_W /'9 = /9” lz

e

———

Denton-Wise Soil Conservation District

Local Organization

oy /Qf% O Z gt
Title ()&.UW/M
Date W/, /9 /760

The signing of this agreement was authorized by a resolution of tl'le
governing body of the Denton-Wise Soil Conservation District

Local Organization

adopted at a meeting held on M / 67,, /?ﬁ_{)

!

($kcretary, Local 0 nization)

Date M/ . / 7 f 7 g o

4. 14311 1-860



Clear Creek Watershed Authority
Looal Organization

’/

By :

, 77
Title W
Date 4/ — /?—— 6o

The signing of this agreecment was authorized by a resolution of the zoverning
body of the Clear Creek Watershed Authority
Loc¢al Orgenization

adopted at a meeting held or:-____%,,, ,f /2. [ 940
, ! d ¥
(\;D“IMJ rf; Mu_ﬂ.t

{Secretary, Local Orzenizetion)}

Date Y — 18 ~do

United States Department of Agriculture
S0il Conservation Service

By

State Conservationist

Date

4- 14811 1.4a0



WORK PLAN

CLEAR CREEK WATERSHED
Of The Trinity River Watershed
Denton, Wise, Cooke and Montague Counties, Texas

Plan Prepared and Works of Improvement
to be Installed Under the Authority of
the Flood Control Act of 1936 as Amended
and Supplemented.

Participating Agencies

Upper Elm-Red Scil Conservation District
Denton-Wise Scil Conservation District
Clear Creek Watershed Authority

Prepared By:

Soil Conservation Service
U. 5. Department of Agriculture
August 1959
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SECTION 1
WORK PLAN
CLEAR CREEK WATERSHED
Of the Trinity River Watershed

Denton, Wise, Cooke and Montague Counties, Texas
August 1959

SUMMARY OF PLAN

Geners! Data

Drainage Area:

236,200 Acres 369 Square Miles

Location of Watershed:

Mcntague County 46,200 Acres
Cocke County 84,000 Acres
Wise County 6,530 Acres
Tenton County 99,470 Acres
Upper Elm-Red Soil Censervation District 130,200 Acres
Denton-Wise Soil Conservation District 106,000 Acres
Land Use:
Cropland 72,186 Acres
Pasture and Range 145,468 Acres
Wucied Pasture 13,286 Acres
Miscellanecus (towns, roads, railroads, etc.) 5,260 Acres

Flozd Plain Area:
Exciuding proposed floodwater retarding
structures 14,599 Acres
In propused floodwater retarding structures 808 Acres

Floid Frzquency:

A toral of 116 fluods nccurred during the 35-year period of study (1923
througs 1957), 15 of which inundated one-half, or more, of the flood plain
area.




lang Treatment:

To Be Applied

Applied
Fractice Unit to Date August 1959 -
B - August 1969
Cratour Farﬁing Acre 6,045 15,887
Covpr Cropping Acre 16,828 56,513
Crop Residue Utilization Acre 21,049 47,762
Rotaticn Hay and Pagture Acre 8,484 14,729
Range Seeding Acre 694 4,073
Fasture Planting Acre 2,166 13,456
Froper Use, Fasture Acre 19,831 121,495
F.ads No. 149 272
Brus- (o-rrol Acre 2,441 6.639
Livorsiocss Mile 26 60
Terracinag Mile 248 547
Waterway Development Acre 645 948
SzabkiiZzing Measures No. 0 10
Structural Measures - Jcstallaticn Period:
Lnit
F, ndwater Retarding Structures Nz 52
Lang Srarilization Meagsures:
Sediment Contr:zl Structures Nc. 13
Grade Stabilization Structures No. 2
iversinnas Mile 3.55
Tarracsas Mile 1.25
Guily Stabilization Flantings Acre 173
C.st - Imstaslaticn Feriod:
£t-m Federal Non-Federai __T-tal __
(dollars) {dollars) (2ollars}
iranid Trestment 98,720 1,262,859 1,361.579
Structural Measures 3,839,114 254,170 4,093, 284
Work Plan Preparatiom 39,500 - 39.500
Total 3,977,334 1,517.029 5.494,363
Averdze Annual Damages and Bencfits:
Damage Besi.efit
Withoatr With Land Witch s Structural
Ltem » Froject Treatment : Project Measutri's
{dcllars; (dollars) fd:1lars) {dellars)
F.rodwater 214,269 204,139 33,378 170,78% '
Sedimeont, 66,706 59,895 17.476 42,419
Er:sion 481 448 37 411
Indirect 19,21 17,518 5,089 12,429
Tatal 300,670 282,020 55,980 226,040



Benefit-Cost Ratio - Structural Measures:

Average Annual Benefits §226,040
Average Annual Cost 153,097
Benefit-~Cost Ratio 1.5.1

(Operation and Maintenance:

Land Treatment Measures - Landowners and Operators Under Agreement With:

Upper Elm-Red Scil Conservation District
Denton-Wise Soil Conservation District

Structural Measures:
Clear Creek Watershed Authority

Upper Elm-Red Soil Conservation District
Denton-Wigse Soil Conservation Digtrict

Annual Cost =~  $5,900



DESCRIET:ION CF WATERSHEL

Physical Data

Clear Creek rises in the central p.rtice of the eastern part of Montague
Couniy, near the town of Montague  The creek flows for abcut 50 miles in a
southeasterly direction to a poinr approximately 6 miles northeast of Denton,
Texas, wnere it empties into Garza-little Elm Ressrvoir. Major tributaries
are Wiilawalla, Dye, Duck, Blucker axd Grasshcpper Creeks. The watershed
has an area of 236.200 acres (269 sqgiare miles). 230,940 acres of which is
farms and ranches.

The aliuvial valley of the mairstzm ranges in width from more than 5,000 feet
at valley section R-1, Prcblem I-zaticn Map, figure 1. to about 750 feet near
the headwaters. Valley widths - twe of the principal tributaries, Dye and
Willawalla Creeks, range from 1,400 fee: to 900 feet and from 1,800 feet to
600 feet. respectively. Ths stream system is characterized by large channels
througheut the watershed. For examp. , t%¢ Dye Creek channel is 22 feet deep
and 112 feet wide at a point approximatcly 2 miles below the upper watershed
divide. Mean sea level elevaticn of nae valley ranges from 1,094 feet to

546 feet at valley section R-1. Upiand predominant slopes range from 1 to

6 percent, while slopes adjacent rr s-me of the valleys are as great as 20
percent.

The upper 18 percent of th~ watevshed is in the West Crecss Timbers Land
Resource Area and is underiain by poorly conselidated sané of the Trinity
formation. Eighty percent of tp: warersh:d lies within the Grand Prairie
Land Rescurce Area which is unceriain by limestones and shaly clays of the
Washita and Fredericksburg group of izrmatizns of Lower Cretaceous age.
The remaining 2 percent is iv ~n-e Fast Creoss Timbers lLaod Resource Area
and i3 underlain by sandsteorss, silioe s shales and clays of the Woodbine
formatien of Upper Cretacecus age.

The upland scils are medium to fire texturei, very siocwly to moderately
permsabie and deep to very shallow  The principal scil series are:
Harbin, Stephenviile, Wirdthorst. Saz Sata, Tarrant, Dentcn and Krum.

in the West Crcss Timbers Ar-az, m st ¢f ~he land formeriy devoted to crop
praduction kas been retired from culnivation dus to erosion and depletion
of soil fertiliry and is now being us<d primariiy for range and pasture.

The soil-cover complex study indi~ared that 80 percent of the cultivated
land is in small grains and isgum<s a1d 20 percent in row crops. With the
use of legumes and cover crops, a ‘ig" percenzage of the cultivated land
has been maintained in good physical conditice., The range and pasture and
wocded pasture hydrologic oover conilticns are as follows:

Land Use Grod __Fair Peor
(percent ) {percant) (percent)
Range and Pasture 42 50 8

Wocded FPasture 55 45 ~



Masn of t-< pastures have a grass cover which is fair te good fer erosion

cotrol.

S:me formerly cultivated areas, particularly iw tre upper portion

af tve watershed {see problem location map), are nct established to a

perenn1al grass.

Yard use for the ertire watershed is as follows:
lard {se Acres I'ercent
Cropland 72,186 30.6
Rar~ge, Pasture and Meadow 145,468 61.6
W~ ded Fasture 13,286 5.5
Miscellanecus 1/ 5,260 2.2
Trnra. 236,200 100.0

i/

Tn-

Inclucdes roads, railrcads, urban areas, etc.

fi:.1 piiin considered iv this work plan is that area inundatec by the

rur.fi frewm a 24-hour storm which can be expected to cccur on an average

cf ¢uze in 25 years.
will i1mindate 13,4807 azrss,
rad use 1s:

sand Yse

Crop lan”
FPasture
W ze2 Fasture
Miscellianeous

1/

Toral

1/

Ixtreme bemperatures £or the area range from 12 degrees bel-w zer-
degree s above gerce, with a mean of 63.9 degrees Fahrenbeit,

Tnis storm will produce a runoff of 5.05 inthes and
excluding stream channels.

Tre flo~d plain

Acres FPercent
7.110 46
3,540 23
4,306 26
451 3
15,407 100

Includes idie, roads, railroads, etc.

-

o Li4
The average

dszes {for the first and last killing frosts are Novembsr 7 and Marcs 25,
respuecfive.y, an average frost-free pericd of 227 days.

Twe average annueal precipitation Zs 32.99

inches. This i3 weighted rain-

faill based on 35-year reccrds at Dentnn and Gainesville and a 15-year reccrd

gt Montague.
the. greatest amounts ocecurring during the
dual rains causing serious ficcdwater and
al. seasins, but are mest frequent during
minimur annual rainfal., was 16.57 inches,
wai 52.03 in~1es ia 1957.

Waner for €:mestic and lives-ock purposes

primarily by small farm ponds and shallow wells.

tswns and ~illages is chbtained from wells.

Rainfal. is fairly evenly distributed througicu® the year, wit:

spring and fall seas-ns. lindivi-
sediment damage have 2ccurred io
the montts -f May and June. Tue
occurring in 1924, and the maximum

in the raral areas is supplied
Water for 3angsr and oter



Eroazmic Lata

Tne income of the watersied is dependent largely upom its farms and ranches.
Livest-ck preduction, chiefly beef cattle, dominates the economy of the
watzrs-ed. The majority of the upland area is used for range and pasture,
w-ile the predominant crops found throughout the watershed are oats, wheat,
ccro, Johascngrass, and alfalfa. Farms average 309 acres in size, and have
41 average value of $30,000 for land and buildings, according to the U. S.
Census »f 1950

i'ere are appr:ximately 300 miles of roads in the watershed, ci which about
60 miies are hard-sarfaced. Railrcad loading facilities are available at
reaton and Sanger. Transportatiiz facilities are adequate for all sectiras
cf tme watershed.

venten, with a population of 21,372 according to the 1950 census, is
imnediately adjacent to the waterszed. Other towns and tteir estimated
perulaticons are; Sanger, 1,172; Bolivar, 60; Forestburg, 40; and
Rosston, 20.

WATERSHED PROBLEMS

dwater Damage

"ll‘

Frequent fleoding in the watershed has caused considerable damage to ssil,
Iivesteuew, crops. and otrer property, Figure 1 - Problem Location Map.
There were 116 stoxms during tre 35-year period of evaluatiom, 1923 to
1957, whicr resulted ir damage-producing flceds. ¥Fifteen of thege are
ere.sidered t~ be major floods since they inundated sme-talf cr more of

*he 15.407-acre fl.:d plafn. Eighty percent of the storms ceocurred during
tre growing and harvest sedascns, cauvaing heavy damage to ~rips. A recent
flc-d ceeurre? May 2. 1958, which inundated 6,340 acres. Floosdwater
damages frcm this flocd were escimatea to be $227, 000, cf whi~h $77,000
was te crops and pastures. The largest storm in =he evaiuar1un series
occurred in Septamber 1936 and piycdiced a runsff of 5.05 inches, which
i~undared the entire i5,407-acre fl.od plain.

It 1s estimate” that rhe average annual direct mecastary flocdwater damage
is 3214,269 under existing cenditions, based on long-term price levels.
Ttis includes $161,664 crop and pasture damage; $335,444 cother agricul-
tural damage,such.as damage to fences, farm equipmeni, livest-.ck, and
farm levees; and $17,161 nonagricultural damage, such as damage to roads,
bridges and railrrads. In additiom, there are pumercus indirect damages,
such az interrupticn of travel, losses in business sustained by dealers
and industries in the area, and other losses, estimated to average $19,21
annualiy.
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Figure |

PROBLEM LOCATION
CLEAR CREEK WATERSHED
OF THE TRINITY RIVER WATERSHED

TEXAS
U. 5. DEPARTMENT OF AGRICULTURE
SOIL. CONSERVATION SERVICE
TEMPLE, TEXAS

APPROX AREA 236,200 ACRES

V4 i g — : ] REFERENCE
SCALE IN MILES N B =
Base compiled by the Caftographic Division Region 4, Fort Worth, Texos April 1949, CARTOGRAPHIC APPROVAL  TECHNICAL APPROVAL
From partially gontrolled photo index sheets and General Highway Planning NP7 o e e i
Survey Gaorza- Little Elm Reserveir from U S. Engineers data October 1949, CAWE o AEL WM. SeReASRIRTTT

JEL. Revised 3-14-60 4-R-7263




View of damages from storm on Clear Creek Watershed, Denton County,
State Highway F. M. 51. Flood of May 1957.

Courtesy of Texas State Highwawv Department.

4. 14311 .00
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Flood damage to fence aleong Clear Creek as a result of severe storm
of October 3 and &4, 1959.

419341 1.8y
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Overbank deposition along Clear Creek as a result of severe storm of
October 3 and 4, 1959. '

Erosion Damage

Erosion rates range from low to very high in the upland areas of the water-
shed. The highest erosion rates occur as a result of the severely gullied
systems in the West Cross Timbers. These critical sediment source areas
have an avarage annual gross erosion rate of 6.65 acre-feet per square mile,
under present conditions. The average annual rate of upland gross erosion
for the entire watershed under present conditions is only 1.40 acre-feet

per square mile,

In the upland area of the West Cross Timbers, gully and streambank erosion
account for 57 percent and sheet erosion for 43 percent of the annual gross
erosion. In the uplsnd area of the Grand Prairie, sheet erosion accounts
for 90 percent and gully and streambank erosion for 10 percent of the annual
gross erosion. In the upland area of the entire watershed, sheet erosion

4. 14011 -2
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represents 78 percent and guliiy and streambank ercsicn 22 percent of the
annual gross ercsicn. The valu: of t%e land lost arnually in the critically
gullied areas is 5202, based cn iong-ferm price ievels.

Ficod Flain Erssicn Damage

Damage due to flecod plain sceer is low. 77z is estimated that 314 acres are
being damaged ansually by tnis pr-ocess I'e productive capacity of 37 acres
has been reduced 20 percent ané 277 acres 40 percent. The estimated average
annual minerary damage by fi:o¢d plais s .cur is ¢279 at long-term price lewvels.

Streambank erosion and channel entrenctmen® are rather active in the central
and upper reackes of the waters*..d. Tr the lower reaches. bank erosion is
mcderate., with occasional realigamens ozcurring ir some of the sharp chanmel
meanders. The average annua® la~d 1:3s due to streambank ercsion is 9.2 acres.

Sediment Dimage

Damage to the flood plain by overbask deposition is kigh. Erosion in the
uplang area has resulted in the depositicn of sandy clay loams, fine sandy
loams, lcamy fine sands, and fine sands. The productive capacity of 8,193
acres 1as been reduced from 10 to 60 percent as follows: 3,689 acres, 10
percent; 2,117 acres, 20 percent: 926 acres, 30 percent; 705 acrzs, 40 per-
cent; 690 acres, 50 percent: anc 66 acres, 60 percent. The estimated
average annual menetary damage by overbank deocsition is 560,356 at long-
term price levels.

This watershed draims into Garza-.ittle Elm Reserveir. An estimated 281
acre-feet of sediment from the Clear Creek watershed is being deposited
annuaily in this water supply a-+ f’:-7 r/-trol reservoir under prasent
conditizns.  The estimated annual famage %¢ this reservrir by depletiom of
its sedlm:nt capacity is $6.350.

Problems Relating to Water Maoagmemos -

Thery is rc need fer drainage impr: w3, There has been no indication
of desire tc provide additic-a’ 14y 2C1LY 1n the flucdwater retarding struc-
tures for irrigacien, wuanicivel wat-r supp’y or recreation. Needs for
water managoment for fish and wils 1f¢ riscurces are mincr and do not
warrant a study at this time,

EXISTING OR FROPUSEL WORKS OF TMPKOVEMENT

There tas been little cr no effore by groups ¢r individuals to prevent or
control flocding. Soil conserve i-n district cooperatsrs are attempting to
protect toeir lands through the prepsraticn of farm and ranch conservation
pians and application of conservati-n weasures.

Clear Creek empties intc the Gacza-Little Elm Reserveir which was constructed
by the Corps of Engineers in cooperation with the city of Dallas. It is a
multiple-purpese flood contr:i and municipal water supply structure.
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WORKS oF IMIROVEMENT TO BE INSTALIEL

Land Treatment Me asurcs

An effective ccnservation program based upon the use of eack scre ¥ agric.l-
turz] land within its capatilities and the treatment of each acre in accorg-
ance wit™> its nezds is essential tc a sound flaod prevention program on tre
watersred. A prograr under t-o leadership of the tw~ scil coanservati-s
districts 1is niw underway Tneo establisbmert and maintenance ¢f a- . applicable
soil azd water comserva’i-n atd managemens practices mecessary to proper land
use ant rreatmeat is basic to reaching “~e objective. Emphasis wil: » placed
tnodeceleraring the establishment of land treatment reasures w ic’ rave g
meascrablie effeck oo refuzing fizodwa-er aad sediment damage.

Trzammert of vritically giilied areas wilt consisc ~f VEgRtarive MEASITES
includiig t%¢ use of grasszs anz strubs, togetfher with adequate struztural
and management measurss necessary ts assure reccvery aw: maiutenance of

COJE T

LE %z 236,200 acres ir t's entire watershed, 115,560 acres lic above the 352
proposod fl-zdwarer recarding structures. This constitutes 5..2 per~etf cf
tve war-rsed at-ve valley secriot R-1. It tis especially important ttat
lant -reatmaot be planned ant applied to support and supplemest troe zontrnl

by tre f.::dwater retarding structures.

fand treatment measures, at ar estimated non-Federal cost -f $400,1.7,
exc.usive f Agrisuitural Conswurvasica Pregram Service reimbursemenss, a-d

4 froeral expencditure of $90,000 of flead preveation funds, have teen
est.tl1s%el by landowners in tre warershec prior to wock plan develapmzrt
tTable 1). The Teceral funds =¥pended for rhis work wir:s frr azzeleriting
teciniza . assistamce in helping .ansowoirs plac an? apply lang troatment
measures.  During the projict osetallarion pericz, addiricnal land rrestmect
MEASUTE > are U~ be vstohiizned st a3 estirated non Feleral cos* of $1.26%,859
and a Federal fic.d prevention expenditure of $96.720 [Tanle 1,

La~d treatmsnt measure: wiil ssrve rrimcipalily to impr ove £ 13 an? ccwer
cenditions, thereby decreasiag crosion camage to cultivared la-cs apd
pastures. Suac™ measures for cultivated lands inciude corserva+” -n crerping
Systems, chver cropping, rotatios hay aad pasture, and crip resicduc utiiiza-
tiin. Meaaures, such as range secding, pasture pla=ring. rotatice graz.ng,
Jeferred grazing, proper use, and brush wontrzi. will be uvsed on the grass-
iands.  Tresr measures, properly managed, will improvue iafiitrati-n rates -
$-ils, permirticg larger am-un-s of rawnfall to be storea in the szils,
trereby reduicing rarci¥.

noaddivicn to the measurss related directly to soil 1mprovemc-f and cowver
¢ meitiins, cther land treatme:t practices inziude c-ntoor farmi-g. fterrac-
1mg. diversite ezastrunrise, stock pends, and waterway deeelspnsr:.  These
pras:ticis, proper .y Agplisd and maintained, have a measirable effect i-
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reducing peak discharge by extending tns zsurse of runiff water. Thess
ongervati e practices alse supplement and suppert the sril improvemer: and
LU YET measares to redese erasicn damage. and sediment producticn.. o

A svstem of 52 fl-oodwarer retarding structures, 13 sedimen® contrel struc-
tare~3 2 grave smabilization strustures, 3.55 miles of diversi~ns. 1.25 riles
o UerTaces, ancd wigeTative treatment of 14 critically gullisd areas compriss
thg ¢moizariom ~f [ruecrelated works of improvement neezed to give tre des:irad
provectisn to £.00d plaa~ lands that canact be previded by land treatmert

mFEAsures Al e

Figi.re 2 is a screma’ 1 drawisng of a suructure typical of tne 52 planned
f.:-dwarer retaraing struituces.

Land _Sravilizatizn Measures

Major gully stabilizatizn will be applied on 14 critically gullied areas tr
reduse  sediment damage t: the flead plain and sediment deiivery te flo-d-
watrr retavding structuves and prevent further loss of lsad,

Tre gallv staciiizat{cn measives consist of vegetative treatment of la
criticallv guiliad areas ( A, b, C, U, E, F, G, 0. J. K, 1. [-1, 1-2. M),
the 1~varinns =f whbic™ ave s4:wn o figure 3, Plarned Srrust.ral Measurss
m4p, wit"~ 3up; trting “ata in tables 3A, 3B, 3C, a:d 3D. Spezific treatmen®

prammed on ea~: critically gullie< arca is showr sn figure 3A, Flanoe? lang
Srabilizari.a Measures

T'e for ~wing specificatizas will guide the estahiis-ment . f vegervativ-
measdres oo areds Jisturbed by sioping, shaping, and construocticn:

1. Fertilizati-n

A:l areas seede? wil! bn fercilized witn 200 prunds ~f
10-20-10 per acre prics to sesdbad preparaticn

2. Seedb:! Freparaim

A smoats Iirm scedbedl, free of clods shall be prepared
to ar appr xwmare deprt of 3 te & inches tefore piarting.
Woerre practical, all awltural operaticens will be across
to¢ slope.

3. Mulching

All areas except diversions will be mulche? wltr 2% t-ns
of prairic hay per acre prisr to seeding. The mulch ~ay
will be ani'cred in the soil with a heavy disk, sucr as
a2 mueint tiller.
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SITE NUMBERS AND DRAINAGE AREAS IN ACRES

b [ AREA Ma. AREA
_ 1380 30 742
2 Il &4 5 1549
3 LI 68 32 723
4 834 33 1780
5 602 34 1261
5 i174| 35 2000
T 46 ] 35 3550
B a0 E 5T 6730
9 T48 38 3T
o) 435 39 1350
12 1170 4 214
I3 o 40 2078
4 215 42 1396
15 2042 7 43 59T
s 18560 44 4824
I 5086 45 065
|9 BOO || 486 302
21 986 47 BO13
22 2140 _ 48 4006
23 lo7s || 49 3488
24 730 50 3904
25 736 | 5 1533
26 2080 52 3667
27 736 53 2829
28 BT B 12018
29 lezs || 55 1376
LEGEND

==—mw Pgved Road

——r=x Improved Roud

——— Dirt Road

—=—— Low Water Crossing
+-—— Railroad
County Line
D_.c.,‘;oom
Town or Cities
Community
Lake
Watershed Boundary

QOutline of Floodwater and
Sediment Damoge Areg

Floodwater Relarding

Structure

A h4 Sediment Pool

- ————~ Droinoge Aréa Boundary
<4 :
\\ _.rﬁu Structura Site Number

lLand Stabilizofion Megsures,
Critical Areos [(See
Figure 3A)
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Figure 3

PLANNED STRUCTURAL
MEASURES
CLEAR CREEK WATERSHED
OF THE TRINITY RIVER WATERSHED
g TEXAS
[ U. 5. DEPARTMENT OF AGRICULTURE
~ v SOIL CONSERVATION SERVICE
o // y APRROX AREA 236,200 ACRES TEMPLE. TEXAS
. Vg o /& | 2 3 4 “{ REFERENCE
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® Base compiled by the Cartographic Bivisien Region 4, Fort Worth, Texas April 1949,
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-F' N Survey Garza- Little Elm Reservoir from U.S. Engineers data October 1948, Ldwe  _JEL. _JWMW B0 4-RE3E73

JEL. Revised 3-14-68  4-R-7263




TR oA AREA A
“

Slope 5-1 area - Mulch, fer—
tilize, and seed to native
grasses; fence for proper
management.

ARFA C

Construct two diversian
terraces and two sediment
conteol structures Nos.
102 ant 103, Shape gully
tottom., mulch, fertitize,
and 56d te Bermudagrass
5-1 and 5-7 areas. Stope
S-3 arta; mulih, ferxTlize,
and eeed ta native grisses;
fence Tor proaper maragenrect.
Drainege Areas:

Site 1UF.83 Acres

Site 1G3-150 Acres

0 [+ 2 |
\‘ ]

Scale in Miles

AREA B

\i‘. Construct a sediment ¢
trol structure No. 101
Fence 5-1 area to perm
reestablishmeat of nat
grasses and for proper
management.

Drainage Area:
Site 101-179 Acres

ARFA O
Construct a diversion terrace with gra
stabilization structure No. 201 owtlet

Construct a sediment control stsuciure
No. 1O04%.  Shape gulty bLottowm in 5-3 ar
and mulch, fertilize, and secd to nati
grasses; fence for proper management,

Shape gully bottrm in 5-2 area and mul

fertilize, secd to Bermudagrass, and f
for proper management. Shape gully beo
in 5-3 area and muleh, fertilize, andg

to native grasses,

Drainage Aveas: Site 1D4-20h Acres
STfe 201-100 Acces

FIGURE 3A
PLANNED LAND STABILIZATIO
MEASURES
CRITICAL ARExS
CLEAR CREEK WATERSHE!
OF THE TRINITY RIVER WATERS
TEXAS
U. S. DEPARTMENT OF AGRICULT!

SOIL CONSERYATION SERV!
TEMPLE, TEXAS

Sheot | of 3 4-N-14,28



Construct 1.25 miles of terraces in
the $5—1 area for storage and reduction
thus preventing further
severe headward erosion of gullies.
sediment control structure

of runotf,

Construct
No. 105.

Grajnage Area: Site 105-64 Acres

AREA E

AREA G

Construct two diversion terraces and
sediment control structure Neo. 107.
5-1 area is to be mulched with native
grass hay. Trees and brush cleared
from structure site to pe placed In
gullies on $5-2 area. froper managr-
ment of the 5-3 area to permit re-
establishment of native grasses.

Drainage Arga: S7te 1D7-358 Acres

| /2

Scale

in

Miles

e —

AREA F

Construct sediment control
structure No. 106,

Draimage Arcad
Si*a LDL-Z90 Awren

AREA H

Construct two diversion terraces
and sodiment control structure Na.

Plant 5-1 area to native wild
Mulch S-2 area with native

grass hay. Treatment for S5-3 area
consists of diversion of outside

Fence 5-2 and $-3 areas

for proper management.
Drainage Area! Site 1l08-%8 Acres

FIGURE 3A
PLANNED LAND STABILIZATIO!

MEASURES

CRITICAL AREAS
CLEAR CREEK WATERSHEL
OF THE TRINITY RIVER WATERS
TEXAS

U.S. DEPARTMENT OF AGRICULT
SOIL CONSERVATION SERVI

TEMPLE., TEXAS

Sheet 2 of 3 4-N-14,28:



ARLCA U

Construrt three diversion terrares
and sedinont rontral structure Ho.
109, 5-1 area to be establiished to
plantings of skunkbush and coral-
berry. Gully bottom of 5-2 area to
be shaped, muliched, fertilired, and
sodded to Bermudagrass, Siope 3-3
area, mulch, fertilize, and seed to
native grasses. Gully bottom of
5-4 area to be shapcd, mulched,
fertilized anmd seeded to native
grasses, Arcas $-2, 5-3, and 5-% to
be fenced for proper management.

Orainage Area: Site 109-122 Acres

AREA L-1

sediment control
112. Shape
in 5-1 area to
stabilize headward erosion,

and seed

to native grass mixture.
Fence for proper managemnnt.

Site 112-102 Acres

P ———

110.

Orainage Area:
5ite 110-70 acres

ARLA L-2

Construnt diversion terrace, with

a net wire fence at ocutlet to

wpread the water. Seedbed to be
prepared in 5-1 area, fertiiized,
and sodded to Bermudagrass. Level
old terraces in 5-2 area, slope
gullies, mulch, fertilize, and sod
to Bermudagrass. A grade stabiiiza-
tion structure, No. 202, is toc be
constructed in -3 area. Gully No.
1 is to be sloped; mulched, fer-
tilized, and seedes to Bermudagrass
gully No. 2 is tn be mulched and
seeded to Bermudagrass ir the bottom
onliy: the heads of guily Ho, 3 will
be shaped and mulchea. 5-3 area to
be ferced for proper management.

Orainage Area: Site Z02-20 Acreg

/2

Scale in Miles

Construet
rontral No.
tor proper
manageantert .

R &

a”

aeoa

ARTA L

Construct sediment control
structure No. 111. Level
old terraces in 3-1 area,
slope gullias, mulch, fert

iize, seed to native grass
Fence for proprr wanagemen

Orainage Areat
Site 111-137 Acres

AREA M

Construct sediment control
structure MNo. 113. Siope
5-1 area, mulch, fertilize
and seed to native grass.
Construct J1 temporary
rheck dams of net wire and
brush to stabilize grade
while vegetation is being
established. Fence for
proper management.

Orainage Area:
Site 113-230 Acres

FIGURE 3A

PLANNED LAND STABILIZATIOI

MEASURES

CRITICAL AREAS
CLEAR CREEK WATERSHED

OF THE TRINITY RIVER WATERSI

TEXAS

U.S. DEPARTMENT OF AGRICULTL
SOIL CONSERVATION SERYV!

TEMPLE., TEXAS

5 of 3 4-N—l4, 28"
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Species cf Grasses an< Rates per Acre

Native mixture . . . . . . 2.0 1lbs. PLS
K. R bluestem . . . . . 1.0 1b. PLiS
Bermuda, commen . . . . . . 1.5 lbs. PLS
bermuda, common. sprigs . . . . 75.0 cu. ft,

Met cd of Seeding cr Sodding

Seed shall be drilled not deeper than 1/2 inck. The distance
between rows shali no: exceed 12 inches.

Bermudazrass: sprigs s*all be planted across the sicpes on the
apprrximate otrT.oun.  Kews shall be approximately at rignt
angies te she directicn f waterflow. The sprigs shail be
pianted 3 t: 4 inches deep. Tke distances between rcws shall
nct exceed 20 irches. Distribuzion of the sprigs shall be
sufficiently uriform te form a continucus row with ends of
sprigs mee:ing or overlapping, when planted with a sprig
planter

It rews of spacine less thar 20 inches ave planted. as a
turning ploew furrsw, sprigs will be uniformly distributed
tc use not iess than 75 cubic feet of sprigs petr acreé.

Flazting Tiwne

Birmudagrass wili be seeded or scdded November 1 thrcugh
May 30. Native gras2 mixture and K. R. bluestem will be
seeded December [ threough April 15.

irrigation

When water {s avaijable, tne plantings seeded and scdded wili
be irrigarec 1f dry s¢il conditinns exist. Seedbed prepara-
ticn; seeding and s2dding operation will be plamned an:
sckeduled to take advantage -f available scij moistire and
rartfaii., thereby reducing the need for irrigation of initial
prantings.

Follow-up Treatment

Wren weed greowt™ becomes competitive for mris:iure and sun-
light with desirable grasses, mechanical or chemiczl control
metheds will be used.

Maragement

A.. seeded areas wil.i be fenced. Graziag will be excluded
until tre grasses are well established. Thereafter, grazing
will be controlied t improve and maintain the stana.



21

The following specifications will be used as a guide in areas to be estab-
lished to woody plantings:

1. Native wild plum, skunkbush, coralberry and willow are to
be used. Plantipg stock will be harvested locally.

2. Plantings will be made on an average of 6 = 6-foot spacing.

3, Willow cuttings will be planted on gully bottoms where soil
and moisture conditions are favorable.

The follewing specifications will be used as a guide on areas to be treated
by mulching only:

1. Mulching will be used in shallow gullied areas requiring no
shaping or sloping.

2. Prairie grass seed hay will be used in a sufficlent amount to
provide a protective litter - approximately 2% tons per acre.

3. The mulch hay will be anchored in the soil with a heavy disk
such as a mulech tiller.

Wherever practical, established native vegetation will not be disturbed.

Stabilized gully typical of protection needed in an abandoned field between
Decatur and Alvord on the old Alvord road in Wise County. Gully stabilized
with little bluestem grass on a field abandoned 20 years.

FEREE & ] . %
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in acditizs t. tae gully stabilizatica plantings, sedimer’ cantrel structures
N-s. 10, trreug™ 113, grade stasilizatisa structures Nes 20. arn 202, .35
miles of diversic-s ard | 25 miiss of terraces are noeded to trap sediment

and srabilize pullzes Wit Ccoobribate significan® amrunts of sediment directly
t. t-e fic.d plaiw or fl. dwater retarding structures Their lccariocas are
s-.wn oo figures 3 and 3A, w1~ structure data in tab.es 34, 3B, 3C. and 3D.

Tt~ estimared Federal cosr of instaliing land stati.ization and sediment
coalro. structares is $309,020 and the non-Fedezal cogt is $69G, for a toral
cf §309 7:10. Trxe average annual egrivalent cost is $.0.928 faor i-stallati~a
and $700 fcr operation and maintenance, or a tota' anmua’ cosr of 227628,

Sivre tre wilue of lands o waieh la-d seab? digac:.-m MmeAsSUras Are to be
irsta.les 15 extrameiy low. edasement c-ins ary regiipicie. Trereforse. no
€azam-nt costi were Included it the eccaomic evalvat:ion of these structures

Waterf.ow Conural M:zasures

Tre plavre”? system of 22 fic dwater revarding structures wiil remporarily
det2in * -2 runoff from a storm which is expected tr- occur or an average of
onte 10 2% years.  The 52 structures will Yave a total sediment storage of

7,269 a-r fost Atz a2 !:*al detenticn capatity of 44 499 acre-fesc. Tre
deintlis capaclry is the equivalent ¢f 4,66 inches <f runcff from +qe-r
combinoac craindge areas °f 174,560 acres, or the egquivalent -F 7,38 irches

fr-m tte “raivags ar.a of 223,866 acres abrve varley section R-1.

I7¢ Lo warer rri.si—g on blecker Cresk ., approximately 2 miles telow Sire
46, witl reguiTe a suructure U: pPr-.vice passsze for traffic durirg perinds
ot reiease flews from rte four fleodwater retanding srrct.res an bi-ocker
Ceeak. ALl othor stream chainels ans bridge peoiags are adeg.aie to pass
486 waters of structures without flcoeding.

Tlows from res

Land  casemer:s, rigrts-ofeway, and necessarv r.ad asa ullLity chranges,
€stimarec value v246.620, will pe provides cy rhe ST msYTing 1¢cal srganiza-
tirns a1 po €931 to tre Feczral Uovernment. Th. land eas-me-r costs -f

£2:6 060 were deveraired rhroues lecad aprraisal. giving fu(} ¢rns:ideratic-
“iotLe real estate va.uss ioviived. Ite amircized current vajue of tne iand
STOSTTuUCTure sites exc-eCs L average vauns of toe oss o f prosuotica wichin
the sites a® long term .evels Tre “igr-r figure was usec in evaleating rhe
econcmc justificaticn ¢f rhe project. Tre sedimens po-ls of the 52 struscures
wili inendate 210 acrss of flzed plain ard 922 acres of uplasd, Tie detsmticon
prols will temporarilv fcangate an addirion 598 acres .f £, -.d plain ani
2,364 acres f uypland.

The Jocations of th: planned fl->dwater retarding sSructures 4re sSOWn o
figore 3. and the structure data in tasle 3.

The estimated trotal Federal cost . f instal’ing fleocdwater retsrdirg struc-
tures 1s $3,530,094 an? the totsl non-Federa cost is $253,480. fer a tcta!
cf £3,783.574. Thre t-ta. asaual ejuivalent caost, Inciudirg opreratien and
mainte:a re, is $141 469,
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Sufficiert detenticn capacity kas been provided in all floodwater retarding
and sedime-T control structure sites to assure a 4 percent or less chanze of
use cf ~he emergency spiilways. This will permit the use of vegetative
spillways *“tereby effectirg a substantial reduction in cost over the use of
zorecrete or similar type of spillway.

The t:ztal cost of instailing all works of improvement is $5,494,363, of
woich 33,977,334 wiil be furnished from Federal flood preveatien funds and
$1. 517,029 from non-Federal funds.

BENEFLTS FRCM WORKS OF IMPROVEMENT

T~e ~rwbi<ed pruogram of jand trcatment and structural measures woild have
preventss flcod camages from 28 of the 116 floods which occurrea cduring the
35-year evaluation perizs. 1In addition, 14 of the 15 major floosds would
~avi been reduced t. minor fioods.

The larges= runoff-producing rair considered during the 35-year rainfall
perizf studied was a storm of 5.86 inches extending over a 2-day interval.

A rain of this magnitude, using Moisture Conditiom III, would produce 5.05
inctes ~f runcff, under presen: conditions, and would inundate 15,407 acres
:f f1-:d plain. 7If such a rain were to cccur after larmd treatment practices
had beern appiied, it is estimated thar the area inundated would be reduced
te 15,311 acres. Wit: land treatment measures applied and structural
measures installed, it is estimated that the flood plain inundated would be
reduced to 8,678 acres, esciuding all flood plain areas in fiandwater retard-
ing structure pools (808 acres). Storms expected to occur on an average of
once in 3 years will flosd approximately 20 percent of t*2 flird plain arc
storms expected tz occur on an average of orce in 25 years will flerd
appr=ximately 56 percent of ~he flocd plain,

Tamage t. flocd plair lands due to overbank depcsiticrm will be reduced 12
perzent by the instzliatien of land treatment measures, 53 percent by land
statilization measures installed im the critically gullied areas and 26
percent by flozdwarer revardirng structures.  Thus, the total expected
reduction in flond plain zedimen® camage, wit™ the complete program instailed
and 12 effent, is 93 percxr*.

Tre fol.owing measures wiil vaf:@c: thne annual menetary damage by svervank
depcsition as frllows: lamd treatment - $5,986; land stabilizatiom measures -
325,983; and srractural measures - $13,961.

It is assumed trat idle land wnich will not be subject t> flonding more
often tian once irn 3 years, affer the prcject is installszd, will be returned
o crap productiosn, Some la~ds now in Johnsongrass and cpen pasture are
expected to be returned ti migrer value crop praduction. Lo addition, it

is expected that some areas cf trees and brush will be clearsd and restored
o praductivity as croplant or pasture.
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Restorarien of a portion ~f the fiwcd plain land to its former level of
priductivity will be made pzssible by the reduced frequercy, area ard deprh

cf fineding and by the reducticn of sediment deposition. The benefits allora-
ble te the structural program from the restoration of these flozd plain la=ds
are estimated to average $89,313 annuaily. The loss in criginal proeduztion

has been considered a crep ard pasture damage and the increased net income

from resteration a bemefit in table 6. The restoratic-~ benefits frem increased
acreage of crops under acreage allctment restrictions were 2ot used in tiis
evaluation.

T=e estimated average anaual flsodwater, erosizn, sed.men*, and indirect
damage 1n the watershed will be reduced from $300,670 to $53, 80. a reduc-
tizn of 86 percenc. Abcut 92 perceni of the eXpscrad radusnicy will resclie
from tre structural measvres  Arcwal damage reduchicms attriputasle To ore
prcject, including trose ~:m lard treatment, average $239,039 for crop and
pasture damage, $26,902 for orrer agricultaral damage, £i-,95C fnr road and
pridze damage, $242 for flcod plaina sccur, $202 for land lost in critically
guilied areas, $45,930 for damage frem overbark depcsiticn, 33,5300 for sedi-
TinT tr Garza-Little Elm Reserveir, and $14,125 for indirect damage.

The totai flood prevertica terafits, inciuding flesdwater damage reductiong
redutz:cn of sediment fepusition on flood plais lands anc ir Garza-Lirt e
Elm Reservoir; thne reduction it flood plain scour damage; and the reduzticr
in indirecr damages, are estimi-d to average $244,690 anrually., of waizs
$206,040 will be the resglz ~F structuvral measvres.

The general lezati-n € the benefits from the combines prygram of jand treat-
ment atd structural measires is preserted ia Tablie A

CCMEPARTSON OF BENEFLTS ANDr CJSTS

The average arrual equivalent cratr of the structural messares {vcnverted from
t:tal installation coskt, plus cperatisn and maintenarnce) is estimated ta be
$153.097, When the structures are installed. they arwe crpected teo produrs
avirage annual benefits of $226,040, a benefit ~f $1.50 for eack doilar cf cost.
Irere are other substantial values whirk will scerue frem structural mesures,
suck as increased opportunity fov recreaticn, improve: wildiife corditions,

and a sense /+.f security, whica have not been uses for rrafent dcse fication.

ACC_MPLISHING TEE }.AN

and Treatment Measures

Over # 10-year peri:d the farmers and ranchers of tae watershed, as coopera-
ters of tne Denton-Wise and Upper Elm-Red Suil Corseriating Districts, will
apply the needed land treatmen:t measures as shown in table 1. The regh of
applying threse measures wili be burne bythe owners and operatsrs cof the. land.
Twis cost is exclusive =f reimburgement from the Agriciitura! Conservation
Frogram Service or otzer Federal programs. Technical assistance 1s available
to soi’ conservation district cooperators from the Soil Conservation Service,
Th1s assistance is for planning and applying conservatioo measures or farms
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and ranches. For severa! years technical assistance has been made available
from flood prevention funds to apply conservaticm measures at an accelerated
rate preparatory tce the insrailati o of planuned structural measures. This
assistance wil: be contiuued vt~ assure application of the planned land treat-
ment measures within the 10-year installaticn perisd cf the praject.

Tke tw: scil conservatizn districts will epcourage iandowners and operators

te prepare, adopt and carrv cut basi- cosservation plans oo their farms and
ranches. This wzll be dons thresgh individual contacts and by cenducting
scheduied meetings of landtwners and <poratr-rs. District-owned equipment

will be made available for us: tyv landiwnmers and oparatars in applying conser-
vatrirn medsures.

The Extensicn Service will assis: witl -e educaticnal phase of the program
by cindurting informaticnal m:s:ing., rasdiing radic and newspaper releases,
and by indivicual centacts wist lan7-wiers and <perators in the watershed.

The Agricultural Stabilizati:n ard Croservation County Committees will
cooperate with the soil censervatics distriscs by offering cost~sharing
assistance for those Agriculrtural {.rnse on Frogram Service conservation
practices which will accomplis® the otiectives in the shortest possible time.

The Farmers Howe Adminisztraticea w'il assist by encouraging its clients to
become scil corservation disrtrict cocperators, and through the use of the
Scil and Water Conservation loan Frograr now available to eligible farmers
and ranchers.

Structurai Measures

The 8rii Cnservation Service wiil comtract for the ronstructiin cf the 52
ficodwater retarding structures. 13 sudimen’ coutro! structures, 2 grade
stabilization structures, 3.55 miics -{ civersicns, 1.25 miies of terraces,
major guily slcping and stabiiizazion riarntings, and fencing as shown on
figures 3 and 3A. The Soi. Conservation Service will prepare plans and
specificazicns, supervise constructi-n. prapare contract payment estimates,
make fina! inspections, certify camy :ticn, an< perform related tasks for
the installati-n of these structiral m:aiures.

The spronscring local orgamiza“inas wi'  furnis® all nezzssary land, easements,
and rights-of-way, and atrange f:-c n=cessary read, including the lew water
crossirgs on Blocker Creek, anc veility -hanges fcr 211 structural and land
stabllizaricn measires at w: cisc to tre Federai Goiernmernt.

The entire watershed is ~ne tydroicgic unit and all werks of improvement are
needed to secure the desired reductisn in damages. Ther< fore, the entire
watershed is considered to be one ¢usstruction unit This will necessitate
securing all necessary easemerts and rights-af-way rricr to expenditure of
Federal funds for constructicr in tre watershed.

The covperating parties have agre:< r» an ipstallation sckedule of 10 years
fer the structural measures. Al gully stabilization rlantings. grade stabi-
lizaticn structures, terraces. and diversicns strculd be insralied during the
first twc years as shown on tre f.1.cwing table:
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Fiscal

~ Year

Measures

Federal
Funds

: Non-Federal:

Funds

Total

Ise

4t

5th

6th

7rh

8ch

9t

10th

F.oodwater Retarding Structures

6. 7. 8, 9, 10; Gully Stabiliza-

tion Flantings; Diversions Nos.
301 tFreugh 311, Terraces;

Grade Stabilization Structures
201 and 202; and Land Treatment

Filo-dwater Retarding Structures
1. 2, 3, 4, 5. 12, 13; Gully
Stabilization Plantings; and
tand Treatment

Flcodwater Retarding Structures
46, 47, 48, and 49; Sediment
C-ntrel Structures Nos. 101
through 113; and Land Treatment

Flocdwater Retarding Structures
14, 15, 16, 17, 43. 44, and 45;
and Land Treatment

Ficodwater Retarding Structures
22, 23, 24, 25 and 26; and Land
Treatment

Floodwater Retarding Structures
37, 38, 39, 40, 41, and 42; and
Eand Treatment

Flondwater Retarding Structures
19, 21, 27, 28, 29, and 30; and
Land Treatment

Flcodwater Retarding Structures
3%, 32, 33, 34, 35, and 36; and
Land Treatment

Fioosdwater Retarding Structures
50, 51, and 52; and Land Treat-
ment

Fisodwater Retarding Structures
53, 54, and 55; and Land Treat-
ment

Total

. {dellars)

292,034

367,530

554,454

554, 734

346,253

481,711

323,880

422,922

259,102

335,214

{dellars)

134,561

152,776

153,791

157,476

138,576

150,866

136,486

139,866

159,506

193,125

{dollars)

426,595

520,306

708 , 245

712,210

484,829

632,577

460,366

562,788

418,608

528,339

3,937,834

1,517,029

5,454,863
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This schedule may be adjusted if mutually desirabtle and in view of appropria-
tions and accomplishments,

The structural measures will be imstalied pursuast to the following condi-
ticns:

1. Flood prevention funds are avzilable.

2. The required land treatment in drainage area above structure
has been installed or 1s in the process of being installed.

3. All land, easements and rights-cf-way have beer secured,
4. QOperation and main*enance agreements have been executed.

The various features of ccopersfion bztweern cooperating parties have been
covered in appropriate memoranda -f understanding and working agreements.

FROVISIONS FOR FERATZON AND MAINTENANCE

Land Treatment Measures

Land treatment measures will be operated and maintained by farmers and
ranchers as cooperators with th: two soil ccnservation districts. Repre-
sentatives of the soil conservaticn districts will make periodic inspections
of the land treatment measures tc Qetermine the need for and encourage the
performance of maintenance. District-owned equipment will be made avail-
able for use in maintaining iand treatment measures.

Structuyral Measures

The Upper Elm-Red Scil Comservati:a Distrist and the Clear Creek Watershed
Authority will be jointly resp-msiole for the operatiorn and maintenance of
flecrdwater retarding structures @ through 1G, 12 through 17, 19, 21 through
36, 43 ttrough 48, and 52, and all land stabilizatisn measures.

The Denton-Wise Scil Conservatisp Listrict and the Clear Creek Watershed
Authority will be jointly responsible for the cperaticn and maintenance
of flocdwater retarding structurzs 37 <hrough 42, 49, 50, 51, 53, 54,
and 55.

will enter intc an agreement with the $-i: Conservativn Service in which
full and complete respensibility for operaticn and maintenance will be
assumed for the 52 flocdwater retarding structures and land stabilization
measures on the 1l& critically gullied areas.

Ail structural measures will be inspected at least annually and after each
heavy rain >r beavy streamflow by repressrtatives of the watershed authority
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and the local soil conservation district in waich the structure is located.

A representative »f the Scil Conservation Service will participate in the
annual inspectiorn. ltems of inspection will include the condition of the
principal spiliway and its appurterances. the emergency spillway, the earth
fill, the vegezative cover cf ths energency spillway and the earth fill, and
fences instailed as part of the structures. The gully stabilization plant-
ings will be imspectel at least annually to determine the condition and

growth of the vegetation, the necd for replanting. resesding and fence repair.
If conditions warrant, cicsely cocorrc!led grazing will be permitted. The
fenced areas may alsc be used for wildiife or seed harvest.

The sponsoring local organizaticms will maintain a written record of all
maintenance inspections and work Jume Reperts will be prepared of inspec-
tions and maintenance performed ant copies furnished tc the Soil Conservation

Service.

Free ingress and egress te all structural measures and appurtenances will
be provided tc representatives of tho Spil Conservation Service and sponsor-
ing local organizations at all times.

Based on lcng-term price levels. the estimated operation and maintenance
cost is $5,900 annvally. The necessary maintenance work will be financed by
the Clear Creek Watershed Autterity btv revenue from a tax for this purpose
which has been approved by a vote cf the landowners. They fully understand
their obligations for maintenanze and will execute specific maintenance
agreements prior tc the issuance ¢f any invitatisn to bid.

CONTORMANCE CI PLAN TO FEDERAL AND STATCE LAWS AND REGUTAT]IONS

This proiest plan confsrms to all Tederal, State, and loral laws and regula-
tions, and will have no known detrimental effect on existing downstream.
projects or any that might be son-trusted in the future.
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SECTIOK 2

. INVESTIGATONS, ANALYSES, AND.SUPPOREINC JABLES.. .

INVESTIGATIONS AND ANALYSES

Project Objectives

A rvcopnaissance survey of the watershed was made by specialists »f the Plann-
ing Farty ard representatives of the State. Area and Work Unit offices. The
purpnse was to obtaic sufficient information to estimste plarrirg requ’rements
ard £~ furrish the local people with techrical irformatin- reeded for their

determipatior of project objectives.

Ar a series of meetings with the local people, the flood prevertion program
and reconnaissarce survey data were discussed. Consideritg this informatinun,
together with their needs ard desires, it was founl that a complete watershed
program on Clear Creek is desired.

The over-all objective of the people of the watershed is to establish ard
maintair a complere conservatior program =-p all their lards and fo reduze
floodwater avrd sediment damage to the extent feasible or flood plain lands
and improvemeénts ir the floed plain. Specific ohjectives 2f tbe local people
are as foll-ws:

1. Attair a reductior »>f at least 65 percent ~f average anrual
flrodwater a~d sedimernt damage .

2. Estanlish remaipirg land treatment meas.res which cortribuie
directly to floed preventior.

Land Treawment

The status of land treatmept measures for the Clear Creek watershed was
secured from the records of the Upper Flm-Red ard Den:z:ir-Wise S>il Cnrnser-
vatior Districts. This informatior was exparded with assistavce from
persorrel of the 5¢il Corservatior Service Work Imits a2t Muens:er, Gaines-
ville ard Denror, Texas, t> rerresent the needed land treatment measures

for the wazershed. Estimares were made nf the amounts of practices that
will be aprlied duripg the 10-year irstallatiop period for the entire water-
shed (Table 1.. Trends ir farming operation, amounts of land treatment
rractices already applied, soil conditiers. grasslard cover conditions, and
other pertirent data were used ip estimatirg these future lard treatmert needs.
The c¢ost of applyinrg the land treatment measures was based or currert costs
ard goiryg program criteria.

Decermiratior was made, first, ¢f the reeded land treatment measuves which
contribure directly to flcod prevertizr remairing to be dore in the water-
she1  The hydraulic, hydrologic, genl:gic, sedimentatior and cconrmic



31

imvestigatic=s previda: daa o “be efferr trhess measures wuld have on the
red_cricn of sediment and £ :d damages., A'ztough siga. [ficant benefits weuld
r-sult from appiica i r of rnese reeded land freatment measures, it was
apparent r-ar xrher f£ioad preventica measures wiuld be riguired to artain the
degres of waters el protzeri’ o and flacd damage reducrni . desired by rfae
Treal pepas.

Structura. Measures

Deverminaticn was tren made oI structurd! measures (v waters'zd protecti:T
an. fleozd prevertion which wiald bw feasiele b iratal’ and still me=t the
cbjesvlves ot the spopscring ocas otganizaticns. The procedures used in
t-at cererminati-n were as foilows:

1. A base map of trn- warersed was prepare ., stowing toe
watershed boundary. drainags partern, svsiem =f r-azs
ar? ¢ter pzrttnenr. tuformari-n, By means -f a
sterezscrpic study ¥ &Geime- phoovgrapts of téo: water-
shed. ail prubable fl:-“water re-arding strucrture sites
were seiected. This imfairmarisn was recorzed on “he
warers:ed b2se map for us:z i- fild surveys.

P2

A fieid study w.s mad: f a.l pribarie fii-dwarer retard-
ing s*ructurs sit-3 [o-witusiy 1:cdAr-C stereracopiially,
5iveés which 327 - o oarp-4ar ro mave adegquane sturage
poessibilinies a- ELow wodrd frundare Ligtways and

[ ]
4
.
£
[
X

TrieT expernsive Imir o oMem s were zarefufiy srnficd oo
T eermine foasirnLl Sfor-lisaricn. Trlas cwsidered
1-13

i 151t le to relccare woere dripped
fr m vz provossz Froom Ui renataning sites. a
sYse L flocowatir rerar La2 strlcterss was selectsd
frr ceraites 2 vsy 3 fir--er comsideravion. Placs
foroa fi-sdwarer renavding siviciur o, ftvpanal of fis
watersoed, ar- rllistrared by figares « a-d GA.

et S S A e

(Y]

A trpograpriz map was made f ce pr L oarea of cagr oo
Eve proposel 3ites ard @ grid waz mi. of t-oe are2 . be
4CCUPLEG TV €Me~zenny sprlilwzy. Tris material was
use:r o e
nTe €3timaTesn ¢ v
be inurzates pyv to. s.ooment gvs Jercatiqca po-ls, e
ergors L f te dams a-: ot - aiies of tRe posis wern
deterarzed by tie capacity tneezedl to temprTarily devair
tre tua fi from tve desize srorm =0 o provice tle
stirage neeced for sedimenc. U tiiie Jerermitatiins.
fu2i consrderatic~ wa: given ¢ s racles ant t.
winimization - f costs Taocatrions ~i serected sitwes
ans t-e f,i0d platr wer Lra~sprs#d, appr.owimately to
sza’e, ¢ oa ooy ~f the pass msp (figore r). A
strooture €374 Lable was dewelopat b s ow £ each

i

o TR s Taee GATA@TINaed Sf bea sifteas,
APt o grrlctures atd the arceas fg
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slructure drainage area. storage capacity neeled for fleod-

water detentior an: fir sediment st-rage i acre-~feet and in
inches of runsff. release rate of the priwtipalspillway,
acres inundated by the sediment anz detentica Forls, volume
of 111 width and depth of flow in the emergency spillway,
and the estimated cost of the structure. See tables 2 and 3

Damages resulting fr-m flondwater, sedimert ard flond p:ain
erosicn were derermived from damage schedules and field
surveys ¢f floxd plain areas. Reductions in these darages
were estimatel on inre basis of reducticn of area and depth
of inundaticn and reduction cof sediment yield. This was
determived by fizcd routing under future crndifizes, assum-
ing that the works of improvement had teen installer.
Berefits s~ Jdetermine: were all-cated teo individual
measures or greaps cf interreiazte” measures on the basis
of respective effects of eac: or redve-ion of damages. i-
this marper, it was determi-eld rmal a system of ficodwater
retarding structures ¢c Llear Creek atove tie upper limits

of Garza-Litt.: Efm Ressrveir could be econsmically justified.

Individual strcetures ans greups of interrelazed srructures

and measures were a-a.vzed and dzterminations cf kFeacfit-.-st
ratics were made. Thise S rucrtures ar-~ groups of intzrrelated

Structures an? Measirys having favorable benefit-crst razics

were ivcludel in the plan. Theose taving unfavcrable bergfit-

COSL ratics wers “roppicd trem the p-as. Whiers: repldcsments
were firand to be necssiary, to eifecr degired danaze redunti
aitsrnate sites wer- investigared unti. a svs
which weuld give zrs degree of contrar 24353 L attain fhae
Project objectives. After land treatmer: anv structural

medsures ~as ooen de“c¢rmine<, a table wa- Prépared £t show

on,
iTen was deweluped

the cost ¢ each rypr -f measure. The summaricn of the totai

costs for ali the needed measures is twe estima’ed coat of
tre planned fi~ d prevection preject (see¢ *tarjes 1 aréd 2, .

Table 5 s"cws separately tne anmoua; installazion cost, anpaz’

mainterance Cost, aad total annual cast of rne structura,
weaZures. Land stabiiizaticn measures were serveyed an-
cast computec after the prvsical and econ-mi- ara.ysis
determined toe ngsd tor res measures

“¥orauliz and hydrologic Investigatis-:

Hydrauli: and hycroligic irvzsriga~isns ani ceterminati-ms i-cluded
arZ procedares asg foiloas

Basic metezrolzgic and rydrologic data were tanalated an-
analyzed.
By meass of 3 stercoscepis s ody ofF 4eine pPrItigrasts, tre

T

limiv an7 exte~r f -ra fl--4 rizino and the 7o atioes

steps
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ot proposed valiey cross sections were selected. A field
recinnaissance was made to substantiate informatisn obtained
from tke photographs. This infermation was recorded on the
watersned base map for use in field surveys. Valley cross
Secticns were surveyec and the data developed permitted
computation of stage-area inundated relaticaships for various
fiood flews. Maps were prepared of the flood plain on which
land use, orces sections and other pertinent informaticn were
recorded,

Tie present hkydrolnsgic conditicn of the watershed was deter-
mined by a study and analysis of existing land treatment,
hydrolegic sc¢il groups asd crop distribution wickin the
watersned. Tre furure “ydrologic conditicn was determined
by obtaiviag from tme work unit conservaticnists the changes
1n land use and treatment that cculd be expected with an
accelerated land treatment program dering tie installation
pericd.  Ruzaff curve numbers were computed frem the soil-
cover complex data and used with figure 3.10-1, National
Engineering hancbozk, Section 4, Supplement A, to determine
the depth of runmoff from individual storms in the historical
storm series

Determinatiins of the relaticnsbips cf precipitation to
runcfl. peak discharge. fiu.d stage and arca inundated were
made. The frequency of Gocurrence of meteors’agic events
was a.sc determined.

Determinaricn was macde «f peak discharges and area inundated
under conditicns whichr wouald exist due to:

a.  Present comditing.
b. Effecr of lan? treatments measures.

c. Effect -f Land trestment measures an?
structurzl wmeasures.

From a grapb s:zewing cemulative departurss from n-rma?
precipitation, the rainfall for the pericd 1923 to 1957,
inclusive, was selected as most representative of a
nzrmat rainfal’ pericd for t e Clear Creek watershed,
This pericd 2ls: permitted use of gaged flow records
sbtained during the last 10 years of record of the

Sanger stream gage.

From a study ~f *%e relarisnship between runcff and
flosd stage cf this waters*ad, 1t was founc that a
ruanff »f 0.30 inch was t e minimum that would cause
flcxding -~ a dept: o1 6 inches at the smailest channel
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section.,  Due to changes ir runoff-prodicing crtaracteristics,
at different antecedent meisture .ccnditions, rains o£-0.80.
inck te 2 75 inches would be required, on an average to cause
0.30 inck of runcff and produce a discharge of 3,000 cubic feet
per second at the Sanger stream gage.

The peak discharge at this point frem the largest runcff-
producing rain in the 35-year perind used in the evaluation
study under present cenditions would be 50,500 cubic feet per
second. After installation and full functicning of the
planned measures, the discharge from the same storm, a® this
point, would be reduced te 21,376 cubic feet per second.

All floodwater retarding structures planned for this water-

shed are classified as Class A structures. In accordance

with the criteria set ferth in Washington Engineering Memcrandum
8C5-27, the minimum floodwater detention volume was determined
using Yarnell's 6-hour, 25-year rainfall. Tke expected runoff
from this rainfall ranged frem 2.00 inctes to 3.60 inckes,
depending on the scil-cover complex and the size of the drainage
area of each structure.

The minimum floodwater detention wolume as specified in the
Texas State Marual Suprlemen: 2445 and determined by the
methed ser up in the Fort Worth Enginesring and Warershed
Planning Unit fydr:logy Memcrandum EWF-2 ranges from 3.90
inches to 5.70 inctes for Class A structures, depending cn
the scil-cover complex and the size cof the drairage area of
each structure.

The detentior volume used in all structures equaled or exceeded
the minimum requirements of Texas State Manual Suprlement 2441
and Washington Engineering Memorandum SCS-27.

Percent chance of use of the emergency spillway was based on
regional stream gage analysis and scil-cover compiex of the
watershed.

Point rainfall for the emergency spiilway design and freeboard
determinatisn was selected from figure 3.2_.-1 and 3.21-4 of
National Ergineering Handbesk . Section 4, Suppiement A, in
accordance with criteria ceortained in Washington Engineering
Memorandum 8CS8-27, Texas State Manual Supplement 2441, and

Fort Worth Engineering and Watershed Fianning Umit Hydrology
Memorandum EWE-3, datea June 8, 1959. After making area
adjustment of the point rainfall as prescribed in the references
above, the expected runcff from the design storms was determined
by using the Mcisture Condition II and proper runoff curve number
as was determined in item No. 3 for eack individual site.
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Inflow hydrograp®»s <t the runoff from the design storms
were developed for cach structure using the distribution
grapk method. 1In all cases, routing cf the emergency spill-
way hydrograph produced no outflow witk which to proportion
the emergency spiliway. Therefrre. the dimensions of the
émergency spillway were determined by using the outflow
produced by routing of the freeboard hydregraph.

Wrere alternate designs were used to determine the most
economical combination of spillway width, depth, and
elevaticz of the top of the dam. spillway dimensicns were
estimated by using an empirical formula. Final design of
all structures were determined by using the grapkica? flcod
rcuting methced describ-¢ on page 5.8-12 of Section 5 of the
National Eagineering Handbock.

Sedimentation Investigations

Sedimentation investigatizns for the work plan were made in accordance
wits procedures as outlinsd in Watershed Memorandum EWF-7, "Sedimentation
Ilnvestigations in Work Flar Development", August 21, 1959, Fort Werth,
Texas.

Sediment Source Studies

Sediment source studies to determtae the 50-year sed ment storage require-
ments were made in the drainage areas of the 52 planned fl-sdwater retard-
ing structures and 13 sediment control structures. according te the
fcllowing precedures:

1. Detailec investigarions were made in the drainage arcas
above 23 of the fl-ocwater retarding structures ard 11
of the sediment comtrcl structures. Semidetailed studies
cf sediment rates ware made fer the remaining 29 piacmed
floodwater revarding structures and 2 sedimen’ con*r-l
structures.

2. Detailed field surveys included: mapping s~il units by slope
in percent, slope lengtl: in feet; present land use: present
land treatment on cultivated land; present ccver condition
classes c¢n pasture and woodiand; land capability classes;:
lengths, widths, and depths of alil gullies; lengths, widths,
and depths of all stream channels affected by erosion: the
estimated araual lateral ercsicn ¢f stream charnels and
gullies in fee®. and the estimated annual headward ercsion
of gullies.

Computations included summarizing ercsi:n by sources (sheet
erosion, gulily ercsicn and streambank ercsicn® and the use
of formulas to eompute th: annual gress erosion in acre-feer.
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3. Semidetailed field surveys to determine the sediment rates
for structures under present conditions consisted of mapping
the Tand use and grcuping the sites according to simiTar ™
watershed characteristics.

Cemputations te determine the rates under present conditions
consisted of preparation of sediment sosurce summary sheets
based on the homogenecus grouping of the sites and the detailed
investigaticns.

4. The sediment rares were then adjusted to reflect the effect
of expected land treatment and the special treatment on the
gullied arcas above the planned floodwater retarding struc-
tures, Trz compuied sediment storage ragquirement for eacnh
flocdwater retarding structure is based on a grad:al imprcve-
ment of watershed condirions as a result cf the installation
of needed land treatment measures expected tc be installed
during the first 10 years and maintainiag these measures at
73 percent effectiveness during the next 40 years. The com-
puted sedimert storage requirements for sediment contrel
structures are based cn (1, a gradual improvement of water-
shed conditiors as a result of the installaticn of needed
land treatment meiasures atd {2) land stabilizaticor measures
whick will be installed during the first 2 years cof the
prcject.

5. The ratio of sediment storage veiume in the poois to scil
in place ranged from 1.2 to 1 4 for all structures in the
watershed

6. The allocatizn of sadiment to the flcoadwater retarding
structure pocls was based on 10 percent depasiticn in tre
detenticn pe-l and 90 per:ent depositicn in the sediment
pocl in thz Grand Prairie Land Rescurce Area. In the West
Cross Timbers iland Rescurze Area, 30 percent of che sedi-
ment was allocated t-. the detentisn piol and 70 percent
to the sediment pc~l. Tre allocation of sediment to the
sediment controi structures was 20 percent in the detenticm
pzcl and 80 percent in the sediment poel.

Flood ¥lain Sedimentatiss and Scour Damage

The following sedimentaticn and scour damage investigations were made to
evaluate the nature an< extent of physical damage to the flccd plain land,
giving due considerati~n to agronomic and other lard treatment practices,
scils, crop yields and land capabilities:

1. Borings were made with a hand auger along cach of the
valley cross secticurs {figure i}, making ncote of the
depth and texture «f the depcsit, s2il cenditiens,
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scour channels., stream channel aggradaticn or degrada-
tion, and other pertinent factors contributing to flood

plain damage.

2. Estimates of past physical floed plain damage were obtained
tkrough interviews with landowners and operatoers and by
comparing crops on damaged and undamaged land.

3. A damage table was developed to show percent of damage by
texture and depih increments for depesition and percent
¢f damage by depth and widtk for scour channels.

4, The depth and width of the Jamaging sediment deposits and
scour areas were measured, tabulated and converted into
acres,

5. The damage to the productive capacity of thne flood plain
was assessec by percent for each catagory of damage.

6. Thke sedimentation and scour damages were summarized by
evaluation reaches for the ertire flocd plain. Estimates
of reccverabiiity of productive capacity were developed
as a result of field studies and interviews with farmers.

7. Using the average annual erosicn rates as a basis, the
average annual sedimen! yields at selected reaches alcug
the flcod plain were estimated for present conditicns and
with land treatment and structures installed. The results
were compared to show the average reduction ¢ overbank
depssition. The reduction of scour damage due fc the
installation c¢f the complete project is basec c<n a
reduction of depth and area iauncated.

The sediment source studies indicate that erosion rates in the watershed
range from low to very high. The highest erosion rates cccuer in the
critically gullied areas leccated on Willawalla, Dye and Bingham Crecks.

Tre average annual rate of sedim:nt depositior in ali structures isg 0.84
acre- foot per square mile of drainage area.

Using the detailed sediment source studies as a basis, it was found that

78 percent of the gross erosicn in the upland areas of the watershed
results from sheet erosion and 22 percent from guily and streambark
ercsion. The expected application of 80 percent cf the needed land treat-
ment measures, if maintained at 75 percent effectiveness, will reduce gross
erosion rates in the upland areas approximately 17 percent.

The estimate of the present annval sediment yield t> Garza-Little Elm
Reservoir is based on (I} a reservcir sedimentatior. survey ¢f Lake Dallas
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1n 1938, and (2) a detailed study of sediment sources and the use of exist-
ing delivery rate curves. lake Dallas~is now in the stordage basin of
Garza-Little Elm Reservcir. The sedimentation survey of Lake Dallas showed
an annual rate of sediment deposition of 1.13 acre-feet per square mile.
Since land use and cover ccnditions have impreoved in the watershed since
the 1938 survey, it is estimated that the present annual rate of sediment
depcsition is 0.76 acre-foot per square mile, a reduction of approximately
33 percent. It is further estimated that with a complete watershed program
installed and functioning effectively in Clear Creek watershed the rate of
deposition inm the reservoir will be reduced te 0.37 acre-foct per square
mile annually.

Geologic Investigations

Prelimirary geolcgic dam site investigations were made at 26 of the 52
rlanned floodwater retarding structure sites, These included studies of
valley slopes, alluvium, channel banks, and exposed genlogic formations.
Borings with a hand auger were made to obtain preliminary information on the
nature and extent of embankment material and emergency spillway excavation
that might be encountered in ccnstruction.

Lower Cretaceous formazions of the Trinity, Fredericksburg. and Washita
divisicns of the Comanche series and the Weodbire formation of the Upper
Cretacecsus Gulf series crops cut in the watershed.

The Trinity sand is a fine, white t> yellow pack sand, occurring in massive
beds 40 to 50 feet in thickness. Scattered tiroughout the formaticn are
lentils of clay ranging from a few inches toc 30 feet irn thickness. Struc-
tures constructed in this formation will have little or no rock in the
emergency spillway areas. There is a need for the inmstaliation cf fcunda-
tion drains and reiief welis cn some ¢f the dam sites. Embankments and
emergency spillways will be vegetated as soon as passible after comstruction
because of the high erodibility of thte Trinity san?. The borrew scils will
be gord embankment materisl. The soils, as classified by the Unified Scil
Classification System, are SC, SM, SP, SM-SF, ML, CL and GW. Flccdwater
retarding structures located within the Trinity divisisn are 1-10, 12-17,
19, 22-31 and 37.

The Fredericksburg division is represented by the Goadland limestone forma-
tion. The formaticn consists of from 20 to 30 feet of hard, white, semi-
crystalline limest:ne whkick weathers almost a pure white. There are scme
clay anc shale layers in the Gocodland. Some rock excavaticn will be
enciuntered in the amergency spilliway areas. Because of th¢ steepness cf
the abutments on some sites, sloping may be required t~ lessen the differ-~
ential settiement in the embankment. Soils for embankmeni purposes are
abundant and of gcod quality. The soils, as classified by the Unified Soii
Classification System, are predominantly CL with GW, SC, and SW. Sites
located in the Goodland fermation are 38-40, 45, and 49.
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Sites 21, 32-36, 43, 44, and 46-48 are located in both the Trinity division
and the Gzodland formatior. A few sites will require foundation drains and
relief wells. Rock excavarion in the emergency spillway areas will be
required or some sites. Scils fer embankment purposes are classified as
€L, 8C, SM. Sp, SM-SF, ML, CL, and GW and are adequate in quality and
quantity.

IThe Washira division is represented in the watershed by the Kiamichi, Duck
Creek, Fort Worth, Denton, Weno, Pawpaw and Main Street formations.

The Duck Creek formaticn consists of approximately 100 feet of limestone
ind gray to bluish calcareous clay. Rock excavation is expected tc be low
in the emergency spillway areas. Soils are classified as predominartly

{L with 3C, SW, and GW. Sites within this outcrop are 42 and S1.

Sites 41 and 50 are located within the outcrops of the Gcodland and Duck
Creek formations. The characteristics are very similar to those of the
uck Creek formation.

Tre Fort Worth limestene formation averages about 40 feet in thickness
and consists of alternating beds of limestone aud shaly clay, shales. and
limestones. Soils are ample and of gocd quality for embankments, and are
clagsified chiefly as CL witk GW, SC, and SW present. Roack excavaticn in
thke emergency spillways is expected to be low. Sites 53-55 are located
within this formation. :

Site 52 occurs within the outcrops of the Duck Creek and Fcrt Worth forma-
tions. Conditions are very similar ts those described for the Fert Worth

formation.

Ne preposed sites cecur in the outcrops of the Kiamichi, Denton, Weno,
Fawpaw, Main Street, and Woodbine formaticons.

Detailed investigations; including exploration with core drilling equip-
ment, will be made at all fluodwater retarding structure sites prior to
their construction. lLaberatory tests will be made to determine suitability
and nmandling of the available embankment, cutoff wall, and foundatian
materials.

Economic Investigacions

Fl: »d damage schedules zovering approximately 65 percent «f the flood plain
area ¢f Clear Creek and its tributaries were obtained from owners and
operatcrs. Informaticr cn these schedules included land use and crop distri-
buticn, yields, and historiczal data :n fleoding and flood damage. Land use
was mapped in the field and estimates cof norma. yields were based on field
data obtained on schedules, suppiemented by information from other agricul-
tural workers with experience in tke area.

Because of the drainage pattern and the variance in land use and value cf
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production in the watershed. thke fleod plain was divized in-s 11 evaluarisn
reaches, each with its own damageable value and charasz-eristics of flzedimg.
An analysis of the informatizn thtained formed the basis -for determiaing
crop and pasture damage rates for various depths and seaseons of floscing.
Applicable rates of damage were applied tc eack f.-xding event recorcded in
the historical series and adjustment was made focr the recurreace of flooding

witkin the same crop year.

Damages to otker agricultural prcperty, such as fences, livestock and farm
equipment . were evaluszzec from the Jdamage schedules taken from farmers.
Tres: damages were correlated with depth and size of fl.o-ds. The major
items of nrnagricultural damage were roads and bridges. Data frequently
were obtained from farmers concer=iag road and bridge damage. and sstimates
cf tnese damages were cbtained frim c.unty commissicners and highway depart-
ment perscnnel.

Ie monetary value cf damage from fleacd plain scour anc cverbank depecsition
was based on twe value of producticn lest, taking intc account the lag for
recovery ~f pruoductivity

Damage t» Garza-Litcle Elm Reserveir for sedimen: depcsition was determined
by the straight-line mezhsd, Tae total cosr radjustes to leng-term prices)
of Garza-{i1ttie Eim Reserveir was used <. Zetermi-e e cost per acre-font
cf storage lost by sedimernt depcsition.

All damages were calculated uander tenmditions witneur ths pr2jent and ander
thrse wrich will prevail after instaliation of eask progressive phase of

the prcject.  Bemefizs from reducticn of flosdwater samages ara f.o-d T lain
s<our resulted from the compined effects =f a smaller arca flended and
reduced dept? of iaendaricn Redur-ricsng in sedimpmt cutput and in area
flocdss were Jeintiy resprvsible for bemefits from reductisn of damage hy
cverhank deppsition. it calculaticns of damages a~d berefits wers
projected to lepg=-term levels (J.3. D.A.. A.R. 8., Septemcer 1957 prajectiorn).

Indirect damages iavclve suck items as disruptioa of travel to markets,
extra farm.ng expensss, extra ccsts of purchasing feed tor livestcck and
lesses in business sustained by dealers as? industry i- the area., based
on iaf:zimazien cbtaine: a~g data for waters“eds previciasly asaivzed, it
was determined that [0 pervsnt of the direct damage wo.'d be ar. equitable
estimare for the indirect darage,

Areas that will be irundated by tre sediment and detentiss pools of floce-
water retarding structures were excluded from calculaticns of damages due
te fleoding.  Although it is ceasidered that there will be <o prodiction

In the sediment poris after constructicn of fleodwater retarding strustures
and tnat the Jand covered by detzptica pocls will be converted to grass-
land undér project conditions, it was cetermined thar the annual 1-ss of
producticn within struzture sites at long-term price levels will be less
than the amortized current values of land in pual ar:as. Consequently,

the higher figure of land vaiues was use? ir tte economic eva uation of ths
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prcject in order to assure a conservative benefit-cost analysis.

During the field investigations, farmers were asked what changes had been
made in the use of their flood plain lands as a result cf past flooding.
Farmers also were asked what changes they would make in their use of the
fleod plain if flooding were reduced 50 percent. Analysis of these

resvonses provided the basis for estimating the benefits from the restora-
tion of lands to their former use. Additional facters considered in this
analysis were: the size and location of the areas affected, land capability.
acreage allotment restrictions, existence of available markets, and reduc-
tion in frequency of flooding. All benefits from restoration were discounted
over a 7-year buildup period to allow for lag in installation. Associated
rest-ration and development expenses and added damage expected due to more
intensive use were deducted as associated costs to obtain the net bemefits.
increases in the acreage of allotment crops were excluded from the analysis
of benefits from restcration. Details of the procedures used in the investi-
gations are described in the Soil Conservation Service Economics Guide for
Watershed Protecticn and Fiood Prevention, revised December 1958. Methods
described therein for use with the historical series were applied to the
eccnomic analysis for this work plan.



TABLE 1 - ESTIMATED PROJECT INSTALLATION COST

Clear Creek Watershed, Texas
(Trinity River Watershed}

Lt

Frice Base: 1957  ap51ied Prior to August 1959
: : Estimated Cost-
Irem . Unit : Numbet : Non- : Total
: ; Applied: Federal : FederaLl_
(doliars) (dollars) (dollars)
LAN. TREATMLNI FOR.
Watershed Protecticon
5.1, {Iaservariosn Service
Coatcur Farming Acre 6,045 - 6,045 6,045
C-ver Cropping Acre 16,828 - 106,016 106,016
R-otation Hay and Fasture Acre 8,484 - 65,327 65,327
Cror Residue Utilizaticore Acre 21,049 - 21,049 21,049
Freper Use, Range & Pasture Acre 19,831 - 39,662 39,662
Range Sceding Acre 694 - 6,940 6.940
Fasture F.anting Acre 2,166 - 24,368 24 368
Brush {mtral Acre 2,441 - 51,261 51,261
Wildlife Area lmpt:-vement Acre 583 - 17,490 17.490
Terracing Mile 248 - 15,140 15, 140
Livers.on Consrtruction Mile 26 - 3,429 3.429
Waterway Development Acre 645 - 22,899 22 899
rynd Constructien No. 149 - 20,487 20,487
Svan-iizing Measures No. 0 - - -
Tecnnical Assistance (Accel.) 90,000 - 50,000
SCS8 Subtctal 90,000 400,113 490,113
T:oTAI LAND TREATMENT 90.000 400,113 490,113
STRUCTURAL MEASTRES
501 Censervation Service
4279 Stabillization Measures
Seciment Control Sttrucrures Nz - - - -
Grade Srabilization Structures No. - - - -
Liversions and Tettaces Mile - - - -
Guliy Stabilization Flantings Acre - - -
Warerflow Ceontrel
Fir:dwazer Retarding Structures Nao. - - - -
Subcotal - Construction - -
installatios Servizes
Srii Cunservaticn Service
Engineering - - -
urner - - =
Subrtctal ~ Installaticn Services = = -
Otie»r Costs
lard, Easements, R/W andé Legal Fees - - -
subt:tal - Otter - - -
T_TAY STRUCTORAI MEASURES = - -
Work F.an Freparation Cost - - -
TOLAL FROJECT 90,000 400,113 490.113
SUMMARY
Subtotai BCS ’ 90,000 400,113 490,113
TOTAL PROJECT _ - 90,000 400,113 490,113
1/ Excludes $105,402 that was reimbursec from other Federal Funmds (AGPS) to

privace interest.

August 1959
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TABLE 1. - ESTIMATED PROJECT INSTALLATION COST
Clear Creek Watershed, Texas

(Trinity River Watershed) Installation Period
Price Base: 1957 August 1959 - August 1969
¢ Number : _ Estimated Cost
TreT : Unit : to be ; Non- ¢ Tetal

: Applied. TFedera! : Federal 1/
(dollars) (dollars} (dollars)

LAND TREATMENT FOR:
Waters-ed Broftection
S.1. Conservarion Service

C.~t-uwr Farming : Acre 15,887 - 15,887 15,887
C.vey Crepping Acre 56,513 - 356 022 356,032
Konatis- Eay and Pasture Acre 14,729 - 113,413 113,413
Lrop Residue (tilization Acre 47,762 - 47,762 47,762
Proper ise, Range & Pasture Acre 121,495 - 242,990 242,990
Range Seeding Acre 4,073 - 40,730 40,730
Fasuware Flantirg Acre 13,456 - 151,380 151 380
Brus® Coniro.l : Acre 6,639 - 139,419 139.429
Wildiife Area Improvement Acre 1,425 - 42,750 42,750
Terrvacing Mile 547 - 33,395 33.395
Liversior Construction Mile 60 - 7,913 7.913
Warerway D:velopment Acre 948 - 29,388 29.388
Fornd Constructien Ne. 272 - 37,400 37.400
Stabilizing Measures No. 10 - 4.400 4,400
Tecch=ical Assistance (Accel.) 98 720 - 98,720
SC3_Sukrctal 98,720 1,262,659 1,361,579
T2 IA. LAND TREATMENT 98,720 1,262,859 1,361,579

STRUCTURAL. MEASURES
851} Conserwvation Service
ilard Stabilization Measures

Sediment Control Structures Nc. 12 145.001 - 148.001
Grade Stabilization Structures No. 2 9,963 - 9,963
Diversicns and Terraces Mile 4.8 9,229 - 9.229
Gu.ly Stabiiization Plantings Acre 173 75,789 - 75,789
War«rflow Control
T ivedwater Retarding Structures No. 52 2,775,687 = 2,775, 687
Subt-tal - Cocnstruction 3,018,669 - 3,038,669
lestillation Services
Scil Conservalfion Service
Engineering 548,850 - 548,850
Otker 271,59: - 271.595
Subtcta’ - Installaticn Services 820,445 - 820 .45
Ot-er Costs
lard Easements, R/W and Legal Fees ~ 254,170 254,170
Subr-tal - Other - 254,170 254,170
TUTAL STROCT.RAL MEASURES 3,839,114 254,170 4.093.284
Work Flan Preparaticn Cost 39,500 - 39,500
TCOIAL FROJECT 3,977,334 1,517,029 5.494 363
SUMMARY
Sibtotal SCS 3,977.334 1,517,029 5.494 363
TOTAL PRCJECT 3,977,334 1,517,029 5,494,365

1/ Excliudes $332,622 that may be available from other Federal Fumds (ACPS) to
reimburse private interest.
Augest 1959



46

TABLE 1 - ESTIMATED FRCJECT INSTALLATION COSI
Clear Creek Watershed. Texas
(Trinity River Watershed)

Frice Base: 1957 Total Project
Number : Estimated Cost® .
oot Applied o s Nea-
ltem » Urnit : and to be: Federal : Federai : Total
: ¢ Applied : . 1/

s e (dollars; (dollars; (dollars)
JANT TREATMENT FOR:
Watershed Prctection

Scil Copservatiorn Service

Cont:ur Farming Acre 21.932 - 21,932 21,93.
Ccver Cropping Acre 73,3¢1 - 462.048 462,048
Rotar;»n Hay and Pasture Acre 23,213 - 178,740 17&,740
Crop Resijue vtilization Arnre 68.811 - 68 .811 68,811
Ireper Use, Range & Fasture  Acre 141,326 - 282.652 282,652
Range 3cedirg Anre 4,767 - 47.670 47,670
Fasture Flarzing Arre 15,622 - 175,748 175,748
Brusit Comtrs Acre 9,080 - 180,680 190,680
Wilalite Area Twprovement Acre 2,00& - 60,240 60,240
Terracing Mile 795 - 48.535 4% ,535
Itewrsicn Constractizn Mile 86 - 11342 11,3462
Waterway Develnpment Acre 1.593 - 52,287 52,287
Foad Jomstruitizn No. 421 - 57.887 57.&8"
Stabiiiscizg Myvasures No. 10 - 4. 400 4,400
Tech-ical Asszstance (Accal,) 188,720 - 188 .720
$CS Subtotal 188,720 1.662 972 1.85.,692
TUTAL JAND TREATMENT 188,720 1.662 972 1,851.692

S5TRUCT mAL MLAS RES
Sci? C"‘“&*J: ‘1zn BSer-ice
lLans Srani izatica Measures

S¢vimirt {onrrel Structures No. 13 148,001 . 1-8,001
uta . Brar.lization Structures No. 2 9,963 - 3.96%
Viversinns and Terraces Miie 4.8 9.229 - 9.2:9
G2lly S%aniiiza*isn Piantings Acre 173 75.789 . 75,789
Wnmesf low Cmntrel
Fizodwaler Retarding Structures No. 52 2,775,687 . 2,775,687
__Snztota, - Comstructicn 3,018,669 - 3.0.8.669
instal.atice Services
51l Crnservatizn 3ervice
Exzirveering 548,850 - 548.850
SroET 271,595 ~ 271,595
Sustcra. - Imsta’lation Services 820,445 - §20,445
Ytner Costs
lanc, FEasements. R/W and Legal Fees - 254,170 254,170
Subtstal - Other - 254,170 254,170
TUTAL STRUCTiRAL MEASURES 3,839,114 255,170 4.093.284
Work Flan i'reparation Cost 39,500 - 39 .500
T.TAal IRIJECT 4,067,334 1.917.1L2 5,984,476
iMARi
tretal SCS§ 4,067,334 1.917 142 5.984,476
I AL zR JECT 4,067,355 1,917,142 5,984,476
i/ Ex:ludes 5438 024 t“at may be available from cther Feceral Fuzucs (ACFS) tco

reimbut 3¢ privazte inrerest. August 1959
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TABLE 3A - STRUCTURE DATA

SEDIMENT CONTROL STRUCTURES

Clear Creek Watershed, Texas
(Trinity River Watershed)

Critical : Structure : Drainage : Sediment : Volume of
Area : Number :  Area : Storage : Fill
(Acre) {Acre - Foot) (Cu. Yd.)
B 101 179 43 30,720
C 102 83 16 31,460
C 103 160 47 45,080
D 104 205 62 31,030
E 105 &4 45 26,090
F 106 250 38 46,280
G 107 358 60 25,32ﬁ
H 108 58 15 36,000
J 109 122 26 14,990
K 110 70 28 17,530
L 111 137 22 19, 350
L-1 112 102 17 25,130
M 113 230 22 19,880
Total 2,018 447 368,920

Avgust 1959



TABLE 3B - STRUCTURE DATA

GRADE STABILIZATION STRUCTURES

Clear Creek Watershed. Texas
(Trinity River Watershed)

57

Site Drainage Earth Type
Number Area Drop Fill Structure
{acre) {foot) {cu. yd.)
201 160 17 6,000 Chute
202 20 15 9,631 Chute

August 1959
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TABLE 3C - STRUCTURE DATA

GULLY STABILIZATTON PLANTINGS -

Clear Creek Watershed, Texas

(Trinity River Watershed)

Critical Area to be Woody : Grass Fence
Area : Fenced : Pldnting : Planting Construction :

(acre) (acre) (acre) {foot)

A 41 - 22 5, 300

B 32 - 6,200

c 19 - 35 3,500

D 74 - 36 12,150

G 12 - 12 3,200

H 31 3 2 6,450

J 32 3 14 4,900

K 28 - 4,200

L 43 - 20 4, 300

L-1 8 - 5 3,500

L-2 21 - 7 5,250

M 31 - 14 5,450

Total 372 6 167 64,400

August 1959



TABLE 3D - STRUCTURE DATA

FLOODWATER DIVERSIONS AND TERRACES

Clear Creek Watershed, Texas
(Trinity River Watershed)

59

Critical : Structure : Drainage : Volume of
Area Number Area : Length Fill
(acre) (foot) (cu. yd.)
Diversions :
c 301 8 2,400 5,625
c 302 20 3,364 7,600
D 303 17 1.600 3,940
G 304 9 1,500 3,920
G 305 30 3,230 6,740
H 306 4 900 2,150
H 307 8 1,550 2,810
J 308 14 1.450 2,800
J 309 9 1,000 1,410
J 310 4 850 1,970
1.-2 311 15 200 5,180
Total 138 18,744 44,145
Terraces:
E T-1 to T-6 21 6,600
inclusive

August 1959
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TAELF 4 - SUMMARY OF FdYSICAL DATA
Ciear Creek Watershed, Texas
(Trinity River Watershed:

. . Quarti-y : Quantity
Item : et Withour Frojecr : Witr Project

Wuacershed Avwa Sq.Mi. 369 XXX
Wat¢ rsted Area Acre 236. 200 XXX
Ares cof Cropland Acre 72 .86 71,877
Area of Fasture ang Rangelan? Acre 143 .468 144,915
Area of Woodland Acre 13,286 13.006
Area of Miszcellaneous Use Acrs= 5.260 6.402
Overflow Area Subje-t tz

Damage 1/ Acre 15.407 &.678
Area Damaged Annually By:

Sediment Azre 2/ & 1933 3 574

Flood ¥lain Scour Acre 2/ 31« 3/ 66

Streambank Erosion Acr 9.2 9 2
Annual Rate of Eresion

Sheet Az Ft. 391.70 512.5%

Gully A Fr. 6%, 86 46 .20

Streambank Ac. Ft. 132.23 122,03

Suiur A, Fr 29.21 6.02
Average Annual Rainfa-l rTCIES 32.99 XXX

1/ Area inundated by the runcff from a 24-hour storm tha* ca- o EXpsCEed
te cecur on an average of omoe an 25 y-ars.

/ Acres c¢» wrich scme loss cf preductics i3 cocurriang each vear.

/  The area <n which production 1055 wi.! occur cacs year afrer all
recovery pas taker place and egiilinrium rRas beem reached. Tois
applies to all flooding up tz t-e arca iauncatzd by thn .arges:c
storm :n the 35-year series.

Avgusrt 1959



IABLE S AKNIAL COSTS 1/
Clear Creek Wartershed, Iecxas
(Iri-~ity River Watershed:

Am r-izatis of Jperatior Lo
2/ Mainterarce
“rztallacicr Costs ; asts 3/ -
Meus res , - : Costs 3 Lotal
e e istal
Feder2l | Federal : Total . Ner~fedeval

A llever f4-1larsd{dnllers ‘dallarsy  (d=
Flrodwa ¢ Rerardirg :/
Struciures 1 throvph 10 12
thra.gh 17 19, 21 thr ._gk 55;
Crads Sra*ilizatiorn Str_ctares
Kozs. 201 ard 2025 Se¢dimert
Cortrol Stvoctures Koa, 101
theough 113, 3.55 ¥il 2 Dicers
siors 1 23 Kilis Teo=aces

and Cully Stabilize-
Plartirgs A thr-ugh
thr>.gb L. L-1, L-2

B Tl

O )
5

Tlm 125 #2711 83C 117,19 5,97 153,067

TOTAL 135 367 11,80 142,197 5,800 3,997

1/ Does et drelad work plar preparea-io- ¢ st.

2/ Amortizazion poriod 5% years v diral itcerest rate, 2 1/2 ;erce-t;
run-Federal irreress raze & ervert; hasel or 1957 rrices,
P r

2/ tased >p lorg . rerm prate lel: as rrojectel Ly ARS, September 1957,

4/ .nterdererdet mezs .re s,

A_gi et 1959

1lare.



ZAZLE 6 MONEZAL: BENEFITS TROM SIRUCIIRAL MEAS RES
Clear Creek Watershed Texas
Aririty River Watershed)
Frice Base: Lorg-lerm 1/
a -Estimated AVerage Anrial Damage -
: After Land . : Average
Ltem © Without - Treatmert With : Anrual
i Froject @ for W/s Frojecr Morcetary

Peotectisr : Berefics

(dvilars. (dollars: (dsllarss fdoliare.
Floodwater Damage
Crop ard Fasture 161,654 155,451 22.625 132,826
Other Agricultural 35. 5% 32 542 2,542 24,301
*oragricultural 17,161 15. 865 2,211 13,654
Suttotal 215,269 20~.159 33,37= 170, 711
Sedimer: Damage
Qverzark Deposjitiosc 60, 356 5L 1370 14,426 39,942
Carza~-Little Elm Reserv-ir 6, 350 3,525 3.050 2,375
Subtoatal 66,70 59,895 17 476 22,419
Erasicr Damage
Lzrd Loss (Critical Areas’ 202 202 0 202
Fluod Plair. Scour e 279 24637 A0
S~btr\tal 481 ’Li‘b 17 411
irdirect Damage 19.214 17,51%& 5,059 12,429
Toral All Damage 300Y670 2b2J 2y ‘:‘,)95(, 226] o
COTAL FLOOD SREVENIION REM TITC XXX XXX HKX 226 040
TOTAL FRTMARY BENEFITS X% ¥ X¥X X% 226.040
TOrAL MOKETARI FENEF TS XX RRF XX 226,040

1/ USDA, ARS, September 1957.

Augast 1959
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