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PREFACE
The Big Sandy Creek watemshed work plan was developed in 1955. Since that time
the criteria used for evaluation of watershed projects has been greatly refined

and improved.

Wew legislation has broadened the authority of tlhe Soil Conservation Service and
Provides an opportunity for wider participation by tne sponsors in resource
development in watershed projects. It was requested that the work plan be supple-

mented to provide opportunity for greater development of the watersiued.

The evaluation procedures used in this supplemental work plan are based on the

following factors and conditioms:

1. Current land use &nd crop distribution.

2. Without project conditions (assuming no floodwater retarding struc-
tures installed and with Lake Amon G. Cirter in place).

3. Non-Federal installation costs adjusted to 1967 prices for the 12

constructed floodwater retarding structures.

4. 1Installation costs for the 44 additional floodwater retarding
structures based oa 1967 prices.

5. Toe installation costs for structural measures amortized at 3 1/4

percent interest for 100 years.




SUPFPLEMENTAL WORK PLAN

BIG SANDY CREEK WATERSHED
Of the Trinity River Watersued
Clay, Jack, Montague, Tarrant, and Wise Counties, Texas
March 1968

INTRODUCTION

Authority

The Big Sandy Creek Watershed Flood Prevenmtion Project will be carried out under
authority of tne Soil Conservation Act of 1935 (Public Law No. 46, 74th Congress)
and the Flood Control Act of 1944 (Public Law No. 534, 78th Congress), as amended

and suppleunented.

Purpose and Scope of Supplemental “Jork Plan

Tae purpose of tuls supplemenial work plan is to modify and iaprove the system
of structural measures and to provide sterage for municipal water and recrea-
tional development as project purposes. It also provides for imclusion of addi-
tional organizations as sponsors.

SUMMARY OF FLAN
(As Supplemented)

The Big Sandy Creek watershed consists of an area of 317,000 acres (approximately
495 square miles) located in north central Texas and includes portioms of Clay,
Jack, Montague, Tarrant, and Wise Counties. The major land uses are cropland,

15 percent; pastureland, 7 percent; rangeland, 74 percent; wildlife land, 1 per-
cent§ and miscellaneous, 3 percent. Tne U. S. Forest fervice administers 9,353

acres of Federally owned lands within the watershed.
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Sponsoring local organiza;ibns participating in tuis watershed projecct are:

Dalvorta Soil and Water Conservation District

Denton-Wise Soil and Water Conservation District

Upper Elm-Red Soil and Water Conservation District

Upper West Fork Soil and Water Conservation District

Clay County Commissioners Court

Montague County Commissioners Court

Wise County Commissioners Court

City o Bowie, Texas

Tarrant County Weter Control and Irprovement District Number 1
Wise County Weter Control ang Improverent District Number 1

The flood plain of this watershed covers 21,005 acres, excluding acres of stream
channrels and including bottomland along the east side of the West Fork of the
Trinity River. Approximately 2,512 acres of this flood plain will not be pro-
tected by floodwater retarding structures. During the 20-year period covered

by the evaluation series there were 18 wajor floods inundating more than half

the flood plain on Big Sandy Creck and laterals.

Tnere is a4 desire and need by the City of Bowie, Texas for a municipal water
supply. There is also a desire by the city and a general need by the local
inhabitants for tne development of facilities and areas for recreation at the

Proposed multiple-purpose structure Site No. 22A.

None of the counties in tne watershed have been designated as eligible for

assistancé unger provisicns of the Area Redevelopment Act or the Public Works

and Econcric Development Acts.

The trend in upland agricultu:e.;s tovard diversified livestock farming and the

conversion of the more eroded and poorer cropland areas to pasture and hay pro-

duction.




Thé four soil and water conservation districts are furnishing leadership in
planning and establishing land treatment measures. It ig estimated thét.approxi—
mately 34 percent of needed land treatment practices on cropland and 33 percent
on pasture and ranggland have been applied. Taere ié a need for accelerated
technical assistance, and it ig Planned to use flood prevention funds in order

to establish tae measures at a faster rate.

It is estimated that $3,607,770 is'needed to establish land treatnent measures
during the installation period, Of this emount, $287,200 is to be borne by
flood prevention funds and $3,410,570 from other funds., To date, an estimated

amount of $3,380,110 nas been expended for installation of such measures,

‘During thef;nyear installatien period, 44 floodwater retarding structures;
approximately 61 miles of Stream Ehannel'improvement; one multiple-purpose styuc-
ture; and land stabilization measureg consisting of 133 grade stabilization struc-
tures, approximately 17,580 feet of diversions, 655 acres of critical area plant-
ing, and &pproximately 27,840 feet of fencing enclosing 7€3 acres for vegetative
cover improvement are scheduled_for installation. 7Tt is estimated that the cost
for Installing these §tructural mreasures wil} be $8,169,610. Flood prevention

funds will bear $5’332,290 and other funds will bear $1,787,320.

To date, 12 floodwater retarding structures have been installed at & cost of
§659,630. Of this amount, §$570,250 has come from Federal funds and $39, 380

from otrer funds.

Prior to tne installation of any structural medsures, the estimated anpnual

damages amounted to $355,912. -




Average ennual demage reduction benefits are exnected to be $243,434. These |

benefits will zcerue to approximitely 420 landowners. Additional benefits from

"tibn, and secondary will emount to $327,168.

The project will result in more than 68 percent rcductlon in everage annual demages

and vill provide an adequate water supply for municipal and recrestional uscs.

The average annual benefits from structural measures are expected to be $553,552
8s eompared to averesge annual costs of $365,170, giving & benefit-cost ratic of

1.5:1.

Exceplt for the multipie~purpose structure Site No. 224, it 1s expected that &
mgjor portiOn of the easements and righis~of-way needed for econstruction of

structursl mreasures will be donated.

Contributions of services, labor, money, equipment, end materials will be used
whenever poussible. The City of Bowie will sell revenue bonds to provide its
share of the funds needed in the instollation of multiple~purpose structure

No. 22A. Llocel sponsors do nobt plan to borrow funds for the development of

this project.

lend treatment measures will be epplied and maintained by the landowners and

operators of ferms or other l=znds on which the measures are installed. County
Commissioners Courts have aubhority and are responzible for the maintenance of
structural measures for land stabilization and floodwater reterdation vwhich are

loeated within thelr respective counties. The Wise County Water Control and
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imﬁrovement District Number i wiil be équally responsible with Wise County for
the coqnty'g snare of costs for maintepance of strug:ufai medsures. Tarrant
County Water Control and Improvement District Number 1 will be responsible for
maintenance costs for the approximately 61 miles of stream channel improvement.
sufficient moneys will be transferred annually from County Road and Bridge funds

or established from other sources and maintained for this purpose.

The City of Bowie will be respomsible for the operation and maintenance of
multiple-purpose structure No. 224, including recreational facilities. Funds
for this purpose will be taken from city revenues, which may include income from

recreational development,

The respective soil and water conservation districts will be responsible for

operation of all structural measures except multiple-purpose structure 22A.

Any recreational facilities installed on lands administered by the U. §. Forest

Service will be operated and maintained by that Service.

Tue estimated annuél operation and“maintenance cost is $56,2060, including $;8,560
fﬁ?ot floodwater retarding structures and stream channel improvement, $600 f;r the
ﬁﬁltiple-purpose structure, $5,500 for land stabilization measureé, and 527,500
for basic recreational facilities. The capitalized value of operahion and mainte- '

nance costs is approximately $§1,660, 395,

DESCRIPTION OF THE WATERSHED

Paysical Data

Tne watershed (317,000 acres or 495 square miles) is located in north central
Texas and includes portions of Clay, Jack, Montague, Wise, and Tarrant Counties.
Towns included in the watershed are Alvord, Bowie, Bridgeport, Chico, Decatur,

Newark, and Sunset.
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The main stem of Blg Sandy Creek originates in Clay County about 1.5 miles north

of Newport. It flows southeasterly through tae soutawestern ﬁart of Montague
County and the north central part of Wise Couaty for approximately 36 miles,

confluencing witn tie West Fork of the Trinity River about four miles southeast

!
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of Bridgeport. The principal tributaries of Big Sandy Creek are Twin Pond,
Brusny, DPry Hollow, Jones, Brier, and Pringle Creeks; and Waggoner, Watson,
Briar, and Prairie Branches. In addition to the area drained by Big Sandy Creek,
this watershed includes several small laterals which drain directl& into the

West Fork of tue Trinity River (Problem Location Map, figure n.

There are 21,085 acres of flood plain in the watershed of which 2,512 acres are

not protected by floodwater retarding structures. A total of 14,887 acres are

located along Big Sandy Creek and its tributaries, 1,855 acres along the laterals,

and 4,343 acres along the east side of the West Fork of the Trinmity River.

Tae watershed lies within the Grand Prairie, Cross Timbers, and the Central Roll-
ing Red Prairies Land Resource Areas. The Grand Prairie is composed of Cretaceous

limestones and shales of the Fredericksburg and Washita groups. These strata

form pronounced egcarpments along tne eastern divide and occupy five percent of
the watershed area. Two general topograpnic types prevail: the canyon topog-
gaphy occurs along tne streams cutting across the Grand Prailrie, and the inter-

gtream areas are prairie land.

The Cross Timbers, underlain by Cretaceous clays, shales, limestones, and poorly
cemented sandstones of the Trinmity and Antlers groups is adjacent to the Grand
Prairie. The Trinity group, consisting of the Paluxy, Glen Rose, and Twin
Mountains formationg, is mapped below State Higuway 24. The limestone beds of
the Glen Rose thin northward and pinchout near State Highway 24. Because of the

absence of these limestone marker beds above the highway, the sandstones and

L LT i,
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clays correlative with tue Paluxy, Glen Rose, and Twin ifountains formations are
grouped singly as the Antlers croup (Generalized Geologic iap, figure 3). Tae
broad, highly erodible ocutcrops of tae Trinity and Antlers groups form a3 gently

rolling to hilly topograpay and account for 70 percent of the watersned area.

The Central Rolling'Red Prairies covers 25 percent of the watershed and is com-
posed of the Cisco and Ganyon groups of Pennsylvanian age. Peansylvanian strﬁta
are exposed in thne headwaters of the watershed west of Bowie and in the west
central portion of the watershed near Bridgeport and Caico. Formations of these
groups are characterized by massive sandstones and limestones, separated by
intervening shales whica are often very thick. Hard saﬁdstone and limestone

layers produce steep bluifs along streams, but the softer strata weather to more

rounded forms.

Elevations range from 650 feet above mean gea level where the West Fork of tae

i

Trinity enters Eagle Mountaim Lake to 1,250 feet on the nortnern divide.

_Soilg of the Grand Prairie are shallow to deep clays, silty clays, and clay loams.

cubsoils are similar in texture to tae topsoils and are moderately to slowly
permeable. Fertility levels are generally moderate and erosion is low to moderate.
.The dominant soil series in the upland are the Bolar, Maloterre, Purves, and Sam

3aba. Tae hottomland goils consist primarily of the Josque and Gowen series.

.The principal soil series .of the Cross Timbars include the Windthorst, Duffau,
Nimrod, and Selden in the upland. Soil series of the,ﬁ}ggdupléin.are the Gowen,
Pulaski, and Bunyan. Tuese are predominantly fine sandy loams and loamy fine
sands  very shallow to deep. sandy clay loams and sandy clays form the subsoils _
and are moderately to slowly permeable. They are low in fertility and erosion

ranges from moderate to severe on the more sloping areas that are poorly
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protected by ccver. Severe gully erosion’is prevalent on the Windthorst, Duffau,

and Nimrod soils. In many instances, erosion has affected these soils to the

extent that they are now land types and are no longer classified as soils,

The Central Rolling Red Prairies soils are mostly fine sandy loams (some stony
phases), clay loams, and calcareous clays ranging from moderately to slowly
permeable and very shallow to deep. The Truce, Exray, Bonti, Vashti, and Lobo
soil series occur on the cently to strongly sloping ridges and hills. The

Cnaney-Vashti is formed on broad ridgetops and gently sloping areas. Soil series

located in the flood plaip are the Gowen, Pulaski, and Bunyan.

Tae land use in the watersned is as follows:

: Percent
Land Use dcres (Approximate)
Cropland ' 48,2560 15
Pastureland 21,570 7
Rangeland 234,650 74
Wildlife Lané 2,000 1
Miscellaneous 1/ 8,810 3

Total 317,000 100

1/ Includes highways, roads, railrcads, urban areas,
Eagle loventain Wational Guard DBase, streams, etc.

The hydrologic cover on pasture and range lands, ranging from poor to good, is.
classified mostly as fair. Cropland is used for production of row crops and
small grains wuich provide a fair to good cover during the growing season. Froper

management of crop residues provides a fair cover during otner seasons of tae

year.

Tue natural vegetation of tiie Central Rolling Red Prairies consists of the mixed

plant group and tlhe Cross Timbers is a postozk and blackjack savannah. Tae Grand




Prairie is a true grass prairie with about 2 five percent cover of woody vegeta-

cion suca 4s live osk, eim, and backberry.

Tae more important climax grasses throughout the watersned are 1?tt1e bluestem,
{ndiangrass, big bluestem, sand lovegrass, sWwitcnhzrass, and Virginia wiid rye.
Increasers are tall dropseed, hairy grama, silver bluestem, sideoats grama, Texas
wintergrass, gcribner panicum, and woody plants. Yegetation that jnvades as &
result of overuse of rangeland includes sand dropseed,'splitbeard bluestem, turee-
awns, fall witchgrass, buffalograss, windmill grasses, Texas grama, mesquite,
pricklypear, nightshades, sumac, and all annuals. Range sites witain toe water-
shed are Rolling prairie, Very Snallow, Deep Upland, Sandy, Sandy Loam, Loamy

Prairie, Tightland, sandstone Hills, gottomland, and candy sottomland.

Tae U. S. Forest Service adminisgers ¢,353 acres of Federally-owned 1and within
the watershed (Forest gervice Lands Map, figure 5). The land was purchased in
many small tracts under aucaority of Public Law 210, 7¢¢h Congress, taken out of
cultivation, and seeded to native grasses. Tnese lands were severely eroded and
submarzinal for crop productiﬁn. Fifteen hundred acres of the Eagle Mountain
National Guard pase lie in the watersned and are ouned by the Texas National

Guard. Tae Department of the Army nas 415 acres of the airfield facilities under

lease from the Texas Naticnal Cuard.

Mean monthly temperatures range from 32 desrees Fanrenhelt in January to €5

degrees in July. The normal growing season is 225 days.

The mean annual precipita;ion is 30.53 inches based on a 3G-year record at Bridge
port, Texas and is fairly well distributed tarougnout tne year. The greatest
amounts of rainfall occur in April, May, and June. Tae minimum recorded rainfall

was 12.3% inches in 1556 and the maximom was 45.55 incnes in 1%57. Individual
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rains of excessive amounts cause severe erosionm and flood damage. Altnoush these
storms may occur during any season, thLe majority nave cceurred in the spring

months.

Eagle Mountain Lake forams the watershed boundary in tae extreme scutheastern
portion of the watershed near the Wise-Tarrant County line. Lake Bridgeport is
located three miles west of the City of Bridgeport and controls 1,114 square
miles of the West Fork drainage area upstream from the Big Sandy Creek watersaed.
Excluding the drainage area of Lake Bridgeport, Big Sandy Creek watershed com-
prises 58 percent of the drainage area of Eagle Mountain Lake. Lake Bridgeport
and Eagle Mountain Lake provide reservoir storage for the City of Fort Worth.
Lake Amon G. Carter, municipal water supply for Bowie, is located on the main

stream of Big Sandy Creek six miles south of Bowie and has a drainage area of

103 square miles.

Water for Decatur is provided from wells and Lake Bridgeport, while Alvord, Chico,
Newark, and Sunset obtain water from wells. Bridgeport obtains its water from

the West Fork of the Trinity River.

Water for domestic uses in the rural areas is supplied largely by small ponds

and snallow wells.

Economic DPata

Tae economy of Big Sandy Creek watershed is principally agriculture consisting of
livestock and cash crop enterprises. A large part of tie watersued was formerly
devoted to cash crops such aélgrains, truck crops, peanuts, fruits and hayj
aowever, due to erosion and the depletion of soil fertility muca of it has been

retired from cultivafion to livestock enterprises consisting of beef cattle,

B S e
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dairy cattle, and goats. Supplemental grazing is obtained from small grains,

vetch, ciover and Jobnsongrass.

The flood plain formerly used for cultivated creps has -been partially converted
to aay and improved pasture due to frequent flooding, sediment, and erosion
damages. 1In the future more of tnis flood plain will be used for feed and hay

production in connection with the growing livestock industry.

Tane flood protection project will not increase acreazes of allotment crops or

crops in surplus supply.

Toere are approximately 990 farm and ranch units in this area waich average 310
dcres per unit. Tais uolds true to tae national trend of fewer but larger ranch

and farm urnits.

Tne current market price of land, which is influenced by proximity of tne water-
shed to the metropolitan Dallas-Fort Worth area, ranges from $150 to $300 per

acre depending on the location and size of the unit.  Land values are so high in
some areas that the land can no longer be economically used for agriculture pur-

poses.

Industries located in the watershed provide off-farm employment for many residents
of the area. The industries include plants manufacturing clothing, leather goods,
metal culverts, glassware, food,'feed, and crushed limestone. There are also

many agriculture marketing and processing agencies as well as pilants that refine

the petroleum and natural gas found in the watershed.
The main industrial centers of the watershed are Bowie, Decatur, and Bridgeport.

Bowle, located in the nortiern part of the watershed, is the center of extenmsive

g8s and oil operations. Bowie hLas a population of 5,738 and is a chief commercial

center of Montague County.
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Decatur, the county seat of Wise County, is situated on the eastern divide and
boasts a population of 3,750. This hub of dairying and farming activities is

the locatfion of milk and meat processing plants.

Millions of tons of limestone products and crushed rock are tramsported to North
Texas markets annually from the state's largest limestone operation near Bridge-
port. Located on tie western edge of the watershed, Bridgeport has a population

of 3,450.

Transportation needs in the watershed are fulfilled by approximately 240 miles
of paved State and Federal highways and 470 miles of improved county roads. Two
railroads, the Caicago Rock Island and Pacific and the Fort Worth and Denver,
cross the watershed. These roads and railroads make all parts of the watershed

eagily accessible to markets.

Recreational development possibilities of this area are extremely favorable.
Approximately 700,000 people who live within a 50 mile radius of Decatur, includ-
ing a portion of the Dallas-Fort Worth metropolitan area, have easy accessibility
to the area, Historical sites located in the area enhance the recreation develop-
ment possibilities of the watershed. Lake Bridgeport, Lake Amon G. Carter, and

Eagle Mountain Lake offer the nearest water-based recreational opportunities.

There are five four-year colleges, one junior college, five major lakes, one

major city and approximately 11,400 business.establishments within the area.

The population of Wise and Montague Counties, which make up about 90 percent of
the watershed, has increased from 31,905 in 1960 to an estimated population of
33,600 in 1965. The 1960 census for Wise and Montague Counties showed 2,589
farm families with a median income of §$5,118 per year. Most operators of small
farms and ranches supplement their income with employment in the nearby Dallas-

~
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Fort Wortn metropolitan area, Approximately 150 of tue family type farms use

one and one-half or more man-years of hired labor.

Wise, Montague, Clay, Jack, and Tarrant Counties have not been designated as areas
of underemployment under the Area Redevelopment or the Public Works and Economic

Development Acts.

Land Treatment Data

Tae Upper West Fork, Upper Elm-Red, Denton-Wise, and Dalworth Soil and Water Con-
servation Districts are assisting farmers and ranchers of thne watershed in the
preparation and application of basic soil and water congservation plauns on thelr

land.

The Soil Conservation Service work units at Bowle, Bridgeport, Decatur, Fort
vorth, and Jacksboro are assisting the soil and water conservation districts.
Taese work units have assisted district cooperators in preparing 715 basic soil
and water conservation plans on 190,000 acres and have given technical assistance
in establishing and waintaining planned measures. Current revisions are needed

on 410 basic conservation plans.

Approximately 34 percent of needed land treatment practices om cropland and 33
percent on pasture and rangeland have been applied. It is estimated that 70 per-
cent of tne needed land treatment will be establisaed in 10 years as a result of

the planned accelerated land treatment pProgram.
P P

Soil surveys have been completed on 177,160 acres, leaving 131,000 acres of agri-

cultural land meeding soil surveys.
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WATERSHED PROELEHS

Floodwater Damage

Toe flood plain, 21,085 acres, is defined as that area inundated by tne runoff

from tae largest storm consldered in the 20-year evaluation series, 1939 throuzh
1958. This storm Produced a runoff approximately equal to tpat resulting from a
25-year frequency event. Tiae f£lood Plain includes the bottomland along the east

side of the West Fork of tge Trinity River.

Taere are 18,573 acres of flood plain downstream from floodwater retarding struc-
tures. Of this amount, 13,735 acres are located along Big Sandy Creek and its
tributaries, 705 acres along the laterals, and 4,133 acres along tiue east side

of the West Fork of the Trinity River.

Flood plain areas are flooded frequently causing hizu annual damages including
interruption of traffic and dimaze to roads and bridges. The floed Plain is wide
and flat and a small rise above bankfull stage will cause large areas to be inun-
dated. Floods develop rapidly and occur most often during toe growing season,

Livestock are lost unless evacuation can be accomplished Promptly.

During the 20-year evaluaticn period, tnere were 18 major floods taat covered
one-ualf or more of the flood plain and 53 minor floods covering less than half
of tine flood plain on Big Sandy Creek and laterals., During the same pericd there
were 37 major and 34 minor flouds on the flood Plain of the West Fork. More than
53 percent of the floods on tne flood plain of Big Sandy Creek occurred during
the months of April, May, and June. During the same months there were 18 major
and 20 minor floods on the West Fork portion of the flood plain. Tals 3-month

beriod ls the season when crops and pastures are at a critical stage in growth

and are very susceptible to damage from flo.dwater.
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Even thougia flooding is severe, farmers continue to use the flood plain inten-
sively becaude of its hipga productivity. ‘Fences and other improvements are diffi-
cult to maintain, restricting diversified farnming practices, especially in live-
stock farming. Improved pastures are not being managed for maximum use due to

the loss of fertilizers and seeds by flooding. Seeds from noxious plants are
scattered by floodwater and add to the cost of crop and pasture production. This

results in inefficient use of time and resources of the farmsrs and ranchers,

Tue value of flood plain land is estimatad to be $150 to $300 per acre, depending

on location and accessibility.

4 major flood occurred June 22 and 23, 1959, Tue total 2-dey rainfall recorded
at the Bowie station was 4.56 inches. This stoim proluced & flow of approximately
12,500 ¢.f.5. at velley'secéion 1. Tnis flood approximated that of a 4-year fre-

quency and caused an ectimated dam=ge of $236,4C2.

Based on the flocds ceonsidered in the 20-yea; evaluation series, znnual direct
flocdwater damages on Big Sindy Creek and tributaries, without the program of land
treatment and structural measures in plaee, are estimated to tétal $279,470. Tnié
total includes $150,731 of evop and pasture damagze, $51,402 of other agricultural

damage, and $67,257 of road and bridge damage (table 5).

Individual landowners have attezmpted to straigntenm ciannels and to levee bottom-
lands al&ng portions of the main stem of Big Sindy Cfeek and Yest Fork. These
efforts, generally, nave proved to be inadequate anc unsatisfactory. Tnere has
been some improvement in tne alignment on the Heét Fork cnannel by the Tarrant
County jater Control and Improvement District Meo. 1. 1In géneral, tnis improve-

ment has 2lleviated some problems, but additional capacity is needed.

A ST f‘\:l;'b" _.'_j;.__-ﬁfl-,&f._. R
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Erosion Damage

Erosion rates in the watersied range from iow to very aigh, Ratés are low to
moderate in tne Grand Prairie and Central Rolling Red Prairigs_portions_of the
watersied aﬁdmfange.from iSw fb very higa in the Cross Timbers. Data on upland

erosion rates are as follows:

land Fesource Area Annual Erosion Rates (Tons Per Acre)
Weignted
Higa Low Average
Cross Timbers 86.7 1/ 0.7 5.3
Central Rolling Red Prairies 14.0 0.6 2.7
Grand Prairie 6.3 0.¢ 1.¢

1/ Critically gullied areas.,

Tae estimated annual ercsion rate for tne entire watersued is 4.5 tons per acre
or 1.2 acre-feez per square mile. In tue upland area of tae Cross Timbers, saeet
erosion accounts for 50 percent and gully and streambank erosién for 50 percent
of tae annual 5511 loss. Sueet erosion accounts for 2 percent and gully and
streambank erosiom for 12 perzent of the annual soil loss in tae upland area of
tne Central Rollinz Red Prairies. In the upland area of tue Grand Prairie, sneet

erosion accounts for 90 percea: and gully and streambank erosion for 10 percent

of tine annusl soil loss.

fuca of tite upland area of tine “ross Timbers is dissected by gully systems. Tuese
gullies began forrming in World Jar I and resultant erosion reached an all time
aiga in tae 1920's and 1932's. Factors involved in tine development of the gullies

include the nigh erodibility of tue soils, steep relief, climatic events, and any

-cnange or cultural practice tia- upset the balance between protective cover and

land surface stability.

T AR R U P el T S M oA
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As a result of land treatment and the coanversion of cropland to grassland, many
of the shallower and less extensive gully systems are Gealing and sheet erosion
nas been reduced greatly. Tue deeper gullies are siill very active and are
critical sediment sources. These systems are located in a narrow belt, 3 to 5
miles in widti, extending from Decatur northwesterly for 15 miles into Hontague
County near Sunset. The most severe erosion in the watershed occurs in tuese
critical sediment source areas and averages 36 tons per acre annually. It is
estimated that the growth of these gullies is voiding 4.5 acres anﬁually.in this
area of approximately 60 square miles. The headward and jateral erosion of these
gullies results not only in a paysical loss of land but also greatly depreciates
the productive capacity of surrounding land. The estimated value of land loss

and land depreciation from gully advancement is $1,429 annuvally.

Conannel entrenchment and bank erosion are quite active in the headwater tribu-~
taries of the Cross Timbers and are generally of minor significance in the re-
mainder of the watershed. The estimated land loss by channel erosion is 11 acres

per year.

Flood plain scour damagé is generally low. Tais can be attributed to grassland
which provides protective cover on a hign percentage of the floed plain lands.
It is estimated that tue productive capacity of 321 acres is being reduced 10 to
50 percent annually by scouv. Flood plain scour ﬁamagé by evaluation reach is

as follows:

o Y S Rt A I
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- Acres Damages
Evaluaticn Reach Percent Damages :
(Figure 7) : 10 20 :+ 36 : 40 : 50 60 1 Total
Big Sandy Creek
and Tributaries
I - 11 - 12 29 8 60
11 42 34 5 1 - - 82
111 20 1 - 1 - - 22
v 12 12 4 - 1 - 29
v - 3 - 9 - - 12
vI NO DAMAGE
VIT S 19 - - - - 23
Subtotal 83 BO . 9 23 30 8 233
Hest Fork Laterals.
VII1 15 - - - - - 15
IX througa XI1I NO DAMAGE
Subtotal 15 - - - - - 15
West Fork
X111 36 5 - 1 - 1 43
IIv - 9 - - - - ‘g
xv 16 - - - - - 16
VL - 5 - - - .. 5
Subtotal 52 .19 - 1 - 1 73
—rotal _..__ 150 __-9_9_______________2_ _—_g_'{ﬁ _ 30 | 9 321

Tne estimated average annual damage by flood plain scour is $2,394, of waich

$938 occurs on the flood plain of Big Sandy Creek and its tributaries, §1,351

on West ForXk, and $105 on West Fork Laterals.
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Sediment Damage

Erosion in tne upland has resulted in the deposition of predominantly 3i}£zh§39§§

- and lesser-amounts of fine sand on the flood plain. These deposits zre extensive

and range in depth frem a few inches to over 12 feet. The principal sources of
tnese damaging sediments are the critically gullied areas and actively eroding
streambanks in the Cross Timbers. Most of the modern deposition occurs in the

reaches of Big Sandy Creek and iis tributaries downstream from Lake Amon G.

Carter; only slight deposition is now occurring upstream from Lake Amon G. Carter

and along the West Fork and its laterals. The productive capacity of 3,517 acres

nas been reduced 10 to 90 percent, as follows:
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— —_— Acres Damaged
Evaluvaticn Reach: Percent Damaged :
(Figure 7) ¢ 10 : 20 : 30 : 40 : 50 : 60 : 70 : 80 : 90 : Total

Blg Sandy Creek
and Tributaries

1 193 167 445 195 350 254 163 7 85 1,860

IT 96 126 127 114 75 137 15 - - 740

111 86 - - - - - - - - 86

1w 110 - - - . 2 4 - - 116

v 22 74 104 80 52 25 77 16 - 450

VI 12 13 13 2 8 . 5 - - 53

VII 25 15 - - - : - - - 40
Subtotal 544 395 650 391 435 450 264 23 35 3,345

West Fork Laterals

VIII, I, XI NO DAMAGE
X 10 - - - - - - . - 10

XIt 23 12 - 14 4 - - - - 52
Subtotal 33 12 . 14 4 - - - - 63

West Fork

X111 33 25 - .. - . - 2 60
xIv 23 - 3 - - ... 25

XV 4 - . - - - - s - 13

I 10 - - - .. . . 10
Subtotal 70 25 3 - - - - 9 2 109
Total 647 432 693 405 430 458 254 32 87 3,517

Included in the tabulation of overbank deposition damage are 480 acres of swamp-
ing. Tuls swamping damage results from tiae pondiny of surface water behind

natural levees and alluvial fans composed of modern gsediments.
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Erosion and resultant seclment deposition reached an all time peak during the
1920's and the early 1930's. Indications are taat damaze by overbank deposition
is approximately in balance wita the rate of recovery. Tne average annual damage
from sediment deposifim1 cn flood piain lands is estimated to be $25,095 of which
$22,050 occurs‘on the flood plain of Big Sandy Creek and its tributaries, $3,575

on West Fork, and $§474 on ilest Fork Laterals.

Aggradation has reduced channel capacities materially, resulting in increased
freguency and depths of flooding. 1In some areas the stream beds heve been built
up above the level of tne adiacent flood plain surface. The most severe channel
filling occurs in the central and lewer reaches of Big Sandy Creek and its tvibu-
taries. Cupacities along porctions of these chanrels, for all practical purposes,

are negligible.

The annual loss of storaga capacity to Eagle Mountaln Lake from sediment origi;
nating in the Big Sandy Creck watershed is estimated to average 235 acre-feet.
A sedimentztion survey ccmpleted in May 1937 by the éoil Conservation Sexrvice
indicated that 51 acre-feet of sediment is being deposited annually in Lake
Amon G. Carter from tae ﬁate;shed. Tie annual damages to the reservoirs by'de-

pletion of their capacities is estimated to be $12,791 and $1,377 respectively.

Problems Relating to Water Manacement

Very little irrigation is being practiced in the watershed and there was no

interest shiown in developing storage for irrigztion.

Drainage problems are minor and are limited to areas of swamping causad by over-
bank deposition. Local efforts to improve drain2ge in these areas have baen

hindered by the frequency and duvation of past flooding.
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The three larger towns, Bridgeport, Decatur, and Bowie, obtain their water from
surface supplies. Decatur supplements this surface supply with wells and is con-
sidering the development of.a multiple-purpose structure in conjunction with the
Denton Creek project for additional water supply. Other small towns and communities

obtain their water from wells.

Bowie receives its water from Lake Amon G. Carter which the City built in 1956.
The City's consultant has determined that this source will be inadequate by the
year 1980 because of industrial development and population growth; A shortage
of water will retard industrial development, increase potentilal losses by fire,
and curtail residential use. The City is Interested in providing additional

water supply by developing a multiple-purpose structure in the Big Saundy Creek

project. The adequacy of this supply was determined by the consultant,

Bowie is also interested in developing recreational facilities in connection with
municipal water supply in the multiple-purpose structure. There is a population
of approximately 650,000 within a 50-mile radius of the proposed multiple-purpose
structure. Lakes Amon G. Carter, Eagle Mountain, and Bridgeport, located within

this 50-mile radiﬁs, and several large reservoirs just outside this area provide

recreation for residents of the watershed and surrounding towns. Because of the
large population served, these facilities are often overcrowded during periods of
high use. A development 1is needed in this watershed to make recréation more

'readily avajilable to residents of Bowie and immediate vicinity.

Frequent flooding and sediment deposition has been very detrimental to fish and

wildlife habitat.

it - —_—
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PROJECTS OF OTHER AGEINCIES

Eagle Mountain iahe is located on the West Fork cf tne Trinity at the lower
extremity of the Big Sandy Creek watershed. Lake Bridgeport is alsc located on
the West Fork at the west becundary of the watershed. Both of these veservoirs
serve as part of a water supply systeﬁ for the City of Fort Wecrtn, Texas and are
ovmed and operated by the Tarrant County Water Control and Improvement District

¥o. 1.

Taere are no known plans for additional works of improvement for water resource
development which would effect or be effected by the program included in this

work plan.

BASIS FOR PROJENT FORSILATICH

The local sponsoring organizations requested that tne Big Sandy Creek Watershed
Work Plan of 1955 be supplemented to change tie purpose and scope of works of
improvement to include recreational and municipal water supply and to increase

the level of protection from {loodwater and sediment damages.

Meetings were held with tiie sponsoring local organizations to discuss existing
flood problems, vwater resource development needs, and to fornulate project.
objectivgs. Prioc to the initiation of detailed investigations, the following
specific objectives were agreed to:

1, Based on current consérvation needs, establis% land treatment
measures during the project installation period which contribute
directly to watershed protection and floed prevention.

.2. Include land stabilization measures in critical sediment source
areas.

3. Provide storage in multiple-purpose struclures for municipal water
supplies and recreation as requested by the cities located in the

, watershed.
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4. Provide for the establisiment of water-based recreational facili-
ties at multiple-purpose reservolirs.
5. Attain a reduction of 65-70 percent in average annual floodwater.

and sediment damages.

Alternate systems of structural measures were evaluated to obtain the most eco-
nomical system to meet project objectives. The location, number, design, and
cost of structural measures were influenced by paysical, topographic, geologic
conditions, the proximity of structures to the damaged areas and their effect on

the extent of channel improvement.

Land treatment measures, land stabilization measures, floodwater retarding struc~
tures, strezm channel improvement, "and the multiple-purpose structure for the

City of Bovie plamned for this watershed meet project objectives.

WORKS OF IMPROVEMENT TO BS IWSTALLED

Land Treatment Measures

An effectivae conservation program based upon the use of each acre of agricultural
land within its c;pabilities and its treatment in accordance with its needs, such
as is now beiﬁg carried cut by the Upper West Fork, Upper Elm-Red, Denton—ﬁise,
and Dalworth Soil and Water Conservation Districits, is essential to 2 sound con-
tlnuing program of flood prevention in the watecshed. - Basic to aitaining tals
objective is the establishment and maintenance of all applicable soil and water
conservation and plant management practices. Emprasis will be placed on accel-
erating the establishment of land treatment practices which have a measurzble

effect on the reduction of floodwater and sediment damages.

Land treatment measures which have been applied to date within the project area

represents 2n estimated expenditure by landowmers and operators of $3,39%,140,

including reimbursements under the Agricﬁltural Conservation Program (table 1i).
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rable 1 includes estimates of the acreage in each major land wse which will receive
accelerated land treatment during tne ll-year installaticn period. Tnese measures
will be established and maintained by the landowners and operators in cooperation

with tue local soil and water conservation districts.

In addition to tne presently available technical assistance, $132,200 will be
made available from fleood preventiou funds to accelerate the soil surveys, plan-

ning, and the establishment of needed practices and measures.

There are 715 basic comservation plans covering 190,000 acres, It is expected
that during the ll-year—installation period, 210 additional plans will be pre-

pared and 410 revised.

Following is the schedule for completing the needad soil surveys during the

installation period: years 1-5, 20,000 acres each; years 6-10, 6,200 acres ezch.

Tae accelerated application and maintenance of land treatment measures are

particularly important for protection of the 105,26% acres draining into planned

floodwater retarding structures. There are 211,733 acres of the watershad whicn

will not be controlled by flocdwater retarding structuies. On these lands, the
establishment and maintenance of 1and treatment measures and stream channel im-

provenent on & portion of tue flood plain constitute the only planned measures.

It is anticipated that the cropland will decrease frem 45,260 acres to 41,710

acres du;ing the installation period. Tae remaining cropland will be in tae
protetted flood plain and in tae upland areas whicn are less susceptible to
erosion. Conservation cropping systems includiné suea land treatment practices
as cover and green wmanure crops, contcur farming, and impfoved residue-conserving
tillege operations will be establisied on 20,k00 acres of cropland. These farm-

ing practices will improve water-holding capacity, increase inmfiltration rates,
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improve fertility and reduce erosion of the soil, About 33,000 linear feet of
gradient terraces and 12,500 feet of parallel]l terraces will be built and provided
with needed grassed waterways to control erosion and retard runoff from the mcre

rolling lands.

It is expected that pastureland will increase from 21,570 acres to 36,350 acres
during the installation period. This increase will result from conversion of
marginal cropland and rangeland to improved pastureland, Pasture and hayland
management will be practiced on an additional 15,000 acres of improved pasture.
approximately 13,800 acres of this area will be improved orre-established by seed-
ing or sodding to attain a good base cover. Special grazing control will be

carried out and fertilizers applied as needed.

Rangeland will decrease from 234,960 to 221,150 acres, a reduction of six percent.
Most of the reduction in rangeland will be to pzstureland and wildlife land. The
following practices will be installed on rangeland during the project period:
range proper use, 71,500 acres;-range deferred graziﬁg, 92,000 acres; and range

seeding, 7,000 acres.

Approximately 3,800 acres of rangeland will be cleared of trees and brush. Addi- .
tionally, brush ccntrol will be applied to 25,000 acres of pasturelsnd and range-

land.

Application of wildlife improvement measures, including stocking of fish in farm
ponds and sediment pools of floodwater retarding structures, will enhance or main-
tain upland game, fish, and waterfowl habitats, During conservation planniny;,
landowners will be encouraged to include tréatment for wildlife in their plans.

It is anticipated that 7,100 acres of wildlife habitat preservation measures will

be applied during tne project period. Excellent cover will be estcblished witain
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tne fenced areas on the eabankments and emergency spillways of flooduater retard-

ing structures and will furnisa additicnal areas of wildlife habitat.

Tae instaliation of land treatment mez2sures will reduce the total annual erosion
iﬁﬂthe watershed approxjmately 13 percent. Infiltration will be increased by the
improvement of cover in the cultivated areas ard increased grass density and vigor
in the pastured areas. Terraces,diversions, and waterwayé will slow the runoff

"from cultivated fields.

Structural lieasures

: 2.
A total of 56 f1oadwater{ég;g;ﬂingwﬁstnagutes; one(%glglplgzpurpose structure;

1and stabilization measures consisting of 33 g%gvﬁfgsﬁhll;zﬂggon structures,

Ly~ ¥r,440
, 17,580 feet of,d;xgrsions #55-acres of eritical areg planting, and
¥

feet of fence enclosin0 895 acres for vegetative coveg improvement; and approxi-
frFmm gt

mately 6 miles of str@amdchannel Amprovement are required to provide the desired .

protection to the watershed and reduction in floodwater and sediment damages to

flood plain lands.

JIvelve of tue 56 floodwater retarding structures have been congtructed. Taese

structures are identified in table 2 and on the project map (figure 8).
Figure 1 shovs a section of a typical floodwater retarding structure.

‘The cost of installing these works of improvement, including those previously con-
structed, is as follows:

Floodwater Retarding Structures.  $4,478,950

Land Stabilization Measures 377,430

étream Crannel Improﬁemen; 2,598,110

‘Multiple-Purpose Structure - 1,170,420

Basic Recreziionel Facilities 20k ,330
Total $8,829,2L0 (table 2)
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The capacities of the 56 fioodwatcr retzrding structures and the wultiple-purpose
structure total 65,739 ;cre—feet. Of this total, 9,663 acre-~feet is provided for
sediment accumulation,. 39,676 acre-feet for floodwater datention, 11,400 acre-feet
for municipal water ‘supply, and 5,000 acre-feet for recreational development.
Runoff from 42.6 percent of the watershed above valley section 1 will be retarded.
Floodwater detention represents an average of 4.5% inches of runofif from the area

upstream from the structures. The amount of runoff controlled by each structure

is suown in table 3.

All applicable State water laws regulating the appropriation of water or the

diversion of streamflow will be complied with in tne design and construction of

structural measures.

Basic facilities for recreational use will be installed at selected locations

adjacent to multiple-purpose Site Ko, 22a, They will include access roads, park-
ing areas, launching ramps, boatl docks, senitary facilities, beach development,
picnicking facilities, and camping areas. The schedule of the proposed facllities

is shown in table 2B, Figure 4 shows the locations of these facilities,

Multiple-purpose struciure Site 224 contains 1,180 surface acres up to the naximum
flow line end the embenkment and spillway will occupy an acditional 60 acres.

Water surfaze and land areas available for recreational activities fluctuate with

cnanges in the water surface elevation.

The pormal water surface area designatad for recreational use is 425 acres. There

will be & total of 392 surface acres available &t the maximum elevation of the

conservation pool resulting from municipal water storzzz,

B T i T T e G A e
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Normazlly, spoil will be placed on bobth sides of the irproved chennel, but may

be placed on one side only i1f conditions warrant.

The total cost of structurzl meesures is estimated to be $8,829,240 (table 2),

of vhich $659,630 have been expended (teble 1A).

Detalls on quantities, costs, and design features of structural measures are
shown in tables 1, 1A, 2, 2A, 2B, 3, 34, 3B, 3C, and 3D.

EXPIANATION OF INSTALLATION COSTS

The estimated cost of planning and installing land treatrment measures Guring the
1o=-year installation period,.including expected reimbursement from Agricultural
Conservation Program funds, is $3,697,770 ($3,394,140 expended to dzte) based
on current program eriteria. These land treatment cosis are based on presen
prices being peid by landowners aﬁd operators to establish the 1ndividucl
neasures., Accelerated technical assistance will be provided to landowners

and operators thfough the soll and water conservation districts by the Soil

Conservetion Service at an estimated cost of $132,200 from flood prevention funds,

Estirates of the kinds, amounts, and costs of land treatment measures were fur-
nished by the Dalworth, Denton-Wise, Upper West Fork, and the Upper Elmz-Red Soil

end Water Conservation Districks.

Land, easerents, and rights-of-wey for the single-purpose floodwater retarding
‘structures, land stabilization measures, and stream channel improvement will be

furnished by local interests at no cost to the Federal governmsnt.

Costs for reinforeing, underpinning, or reconstructing plers and abutzents of

existing public reoad brildzes, necessitated by deepening of channels in comnection

- 2

with strezm chsnnel improvement, sre considereil es construetion cosis end will bz




borne by flood prevention funds. Sucn costs are limited to those required to
provide a facility of ccmparablie quality and performance capability equal to that
of the existing bridge. A4ll other costs of bridge alterations are considered

.'right-of—wéy costs and will be borna by lccal interests.

The local cost for the 56 floodwater retarding structures, land stabilization
measures, and approximately 61 miles of stream channel improvement, estimated to
be $1,043,300, consists of land, easements, and rights-of-way ($5384,200), re-
locating and clearing otstacles ($402,430), and legal fees ($5?,1%O). Local

interests have expended $8%,330 of tiis amount to date.

Construction costs for tie 56 floodwater retarding structures, land stabilization
measures, and approximately 61 miles of stream chiannel iwprovement, estimated to
be $5,161,305, include the cngineer's estimate and a 10 percent allowance for
contingencies. The englneer’s estimates were.based on unit costs of structural
measures constructed in similar areas and modified by special conditions inherent
to each individual site location. The cost of installation services 1s estimated
‘to be $1,248,335, including engineering and administrative costs. The total con-
struction and installation services costs for these mensures is $6,410,650 and

will be borne by Federal funds, of widch $570,250 have been expended to date.

Tha tetal cost of the single purpose floodwater retarding structures, land
stabilization measures, and stresm channel improvement for flood prevention is

estimated ro be $7,454%,400.

~Joint construction and installation services costs for the multiple-purpose struc- -

ture Ho. 224 were allccated by the Use of Facilities method as follows:
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Purpose Acre-Feet Percentages
Fload Prevention 7,600 1/ 31.67
Recreation 5,000 1 20.82
Municipal 11,400 47.51
Total 24,000 100.00

1/ 1Includes 595 acre-feet of sediment storage.

All costs of legal fees, land, easements, and rights-of-way were allocated between
municipal water supply, recreaiion, and flood prevention. The percentage allo-
cated to recreation was determired on the basis of the total area to be purchased
for the dam and reservoir (1,140 acres), minus the reservoir area for the muni-
cipal water supply (467 acres), and divided by the total area for dam and reser-
voir (59.00 percent). The remaining 41.00 percent was allocated to municipal
water supply. approximately 100 acres of the reservoir area will be acquired by

easements. This cost was allocated to flood prevention.

The monicipal outlet structure is a specific cost and was allocated to municipal

water supply.

Cost of minimum basic facilities and associated land was allocated to recreation

as a specific cost.

.For the water resource development at multiple-purpose structure 22A, flood pre-

vention funds will bear the construction cost allocated to flood prevention and
the installation services costs allocated to flood prevention and recreatiom.
These funds will slare equaily with other funds the construction and rights-of-way
costs allocated to recreation. Otker funds will bear the costs allocated to

municipal water supply and those rizhts-of-way costs allocated to flood prevention.
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For the recreational developmeni, flood prevention and other funds will share

equally the construction, installation services, and rights-cf-way costs.

Federal funds will not bear any of tue costs of legal fees or engineering services

needed to obtain land, easements, and rights-of-way.

The $742,020 joint construction and installation services cost was allocated
$235,000 to flood prevention, $154,420 to recreation, and $352,530 to water supply.
Toe $21,400 specific cost for tne municipal outlet structure was allocated to

water supply. The $204,330 specific cost for minimum basic facilities was allo-

cated to recreation.

The cost of land, easements, rights-of-way, legal fees, and relecation and modi-
fication of existing improvements for Site 222 and basic facilities, $452,400,
was allocated $275,680 to recreation, $166,870 to water supply, and 58,850 to

flood prevention.

Tae total estimated installation cost for the water rescutée development at struc-
ture No. 223 is $1,170,420. ©Of this amount, $243,350 is allocated to flood pre-
vention, $335,770 to recreation, and $540,800 to water supply. Of tne estimated
$435,855 to be borne by flood prevention funds, $204,835 is for recreation and
$235,000 for flood prevention. Of tae estimated $730,535 to be boxne by other
funds, $100,005 is for recreation, $3,850 for flood pravention, and $540,300 for

water Suppiy.

Flood preveation and otaer funds will each share $101,955 of the $203,930 total
construction, installation services, and rights-of-way cost for the recreational

development. Tna $400 for legal fees will be borne by other funds.
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The estimated schedule of obligations for the installation period for the supple-

mental work plan, includirg installation of both land trearment and structural

measures, is as follows:

T e T At o
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: Flood
Fiscal: : Prevention : Other
Year : Measures Funds Funds 1/ : Total
(dollars) {(dollars) (dollars)
First Land Treatment 28,720 341,057 369,777
Subtotal 28,720 341,057 369,777
Second Floodwater Retarding Structures 1,
14, 1B, 1C, 1D, 3, 6, 84, 9, 134,
138, 13C, 14A, and 15 821,965 161,460 983, 425
Land Treatment 28,720 341,057 369,777
Subtotal 850, 685 502,517 1,353,202
Third Floodwater Retarding Structures 16
and 17A 299,265 56,700 355,965
Stream Channel Improvement - Main
Stem, Big Sandy Creek, Station
870+00 to 1520400 450,000 105,200 555,200
Land Treatment 28,720 341,057 369,777
Subtotal 777,985 502,957 1,280,942
Fourth tiultiple-Purpouse Structure 224 541,850 832,900 1,374,750
Grade Stabilization Structures 101
through 114 and 116 through 121 169,740 1,200 170,940
Diversions 301 through 310 and 314 28,090 50 28,140
Critical Area Planting CA-1, CA-2,
CA-3, CA-4, CA-6, CA-7, CA-8, and
CA-19 35,070 200 35,270
Land Treatment 28,720 341,057 369,777
Subtotal 803,470 1,175,407 1,978,877
Fifth Floodwater Retarding Structures 22B,
23, 23A, 24, 24A, 24B, 24C, and
24D 636,550 69,670 706,220
Land Treatment 28,720 341,057 369,777
Subtotal 665,270 410,727 1,075,997
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gchedule of Oblipations - Continuad
: : Flood H
Fiscal: : Prevention : Other
Year Measures Funds Funds 1/ Total
(dollars) (dollars) (dollars)
Sixth Stream Channel Improvement - Main
Stem, Big Sandy Creek, Station
100400 to 870+00 564,830 132,070 696,900
Brushy Creek Tributary, Station
100+00 to 635+00 78,240 30,800 109, 040
Land Treatment 28,720 341,057 369,777
Subtotal 671,790 503,927 1,175,717
Seventh Floodwater Retarding Structures 25A
and 25 through 32 592,240 64, 740 656,980
Grade Stabilization Structures 115
and 122 through 133 95,870 750 96,620
Diversions 311, 312, and 313 15,100 - 15,100
Critical Area Planting CA-9 through
CA-18 31,160 200 31,360
Land Treatment 28,720 341,057 369, 777
Subtotal 763,090 406,747 1,169,837
Eighth Floodwater Retarding Structures 33 '
through 38 488,350 46,530 534,880
Land Treatment 28,720 341,057 369,777
Subtotal 517,070 387,587 904, 657
Ninth Floodwater Retarding Structures 39
through 44 506,550 75,300 581,850
Land Treatment 28,720 341,057 369,777
Subtotal 535,270 416,357 951,627
Tenth Stream Channel Improvement - West
Fork Trinity River, Station
100400 to 805400 527,420 107,570 634,990
Land Treatment 28,720 341,057 369,777
Subtotal 556,140 448,627 1,004,767




Schedule of Obligations - Continued
: : Flood
Fiscal: : Prevention : Other
Year 3 Measures : Funds Funds 1/ : Total
(dollars) (dollars) (dollars)
Eleventh Stream Channel Improvement - West
Fork Trinity River, Station
805400 to 1385+00 500,000 101,980 601,980
Subtotal 500,000 101,980 601,980
Total for Installation Period 6,669,490 5,197,890 11,867,380

1/ Includes reimbursement from ACP funds under going programs.
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EFFECTS OF WORKS OF IMPROVEMENT

The application and maintenance of land treatment measures on the Big Sandy Creek
watershed will provide for a more sustained agricultural production. ¥In addi:tion,
these measures will reduce sediment deposition in floodwater re:arding structures

and in improved channels.

Efficiency In tiie use of factors of production will be improved by removing mar-
ginal cropland from production and by reducing the hazards of flooding on the

benefited areas.

Crops normally produced in this watershed include grain sorghums, cottom, corn,
peanuts, small grains, and alfalfa. There are considerable amounts of truck crops
including vegetables, fruits, and melons waich are produced for local and near by

metropolitan area markets.

Surplus crops, although minor in the watershed,will furtner diminish as a result
of the planned land treatment program. Ii is expected tnat there will be a 15

percent decrease in cropland during the installation period.

More efficient livestock operations will result from the application of land
clearing and management practices. Approximately 13,300 acres of pastureland,
which are now supporting low forage producing annual and perennial grasses, will
be improved or established in coastal bermudagrass. This additional amount of
improved pasture is expected to increase livestock production which will furtaer

diversify agricultural operations.

Application of the planned land treatment practices is expected to reduce the
total asnual soll loss from 1,405,000 tons to 1,227,600 tons, & reduction of 13
percent. The installation of land stabilization measures will reduce the loss to

1,114,200 tons, an additional reduction of 6 percent.
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It 1is estimated that 4.5 acres of land are voided annually by gully erosioa in
the critical scdiment source areas. Tae instzllation of land stabilization
measures will reduce land loss by gullying from 4.5 acres to approximately 1.4

acres annually.

After tne complete project is imstalled, a 63 percent reduction in overbank
deposition on 3,517 acres will be effected, with 10 percent resulting from land

treatment measures.

It is estimated that 235 acre-feet of sediment is being deposited annually in
Eagle Mountain Lake and 51 acre-leet annually in Lake Amon G. Carter. Tnis
annual. damase will be reduced to 129 and 29 acre-feet respectively with the pro-

ject installed.

The annual flood plain scour damage on 221 acres is expected to be reduced 70
percent. Seven percent will be attributable to land treatment measures and 63

percent to structural measures.

With the project installed and functioning as planned, the extent and depth of
flooding on benefited areas will be materially reduced. WNine of the 18 major

floods waich occurred on Big Sandy Creek during the 20-year evaluation pericd,

—— -

1939-1953, would be reduced to minor flocds. Flooding on Big Sandy Creek will be

eliminated from 29 storms which caused damage during the evaluation peried.

Average annual flooding on Big Sandy Creek would be reduced from 19,406 to 12,705
acres. Including recurrent flooding, tne average annual area flooded threa feet
or more in depth on Big Sandy Creek without project is 2,307 acres. Wita project

~ installed, this area is reduced to 117 acres.

A 48-iour storm under antecedent moisture condition II (runoff curve .number 75)

and representing a 25-year frequency will produce 5.10 incaes of runcoff from tae
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watershed. Such a storm occurred on April 26-27, 1¢57. Tone runoff from this
storm on Big Sandy Creek broduced an estimated peak discharge of 34,700 cubic
feet per second at the refererce valley section No. 1. Runoff from this stora
inundated 13,735 acres of flood plain lznd below tue proposed floodwater retard-
ing structure sites (figure 3). Witi the project installed, the peak discharge

from this storm would have been reduced to 20,448 cubic feet per second and the

area inundated would have been reduced to 10,453 acres.

Figure 3 grapnically illustrates the reduction in flooding at valley section 9
for the storm of October 23-24, 1949 (4.67 inches of rainfall, 2.18 inches of run-

off, approximating a 3-year event),

Of tie 37 major floods occurring on the West Fork of the Trinity during the 20-
year evaluation period, nine would be reduced to miner significance by the com-
bined effects of the programs as applied to Big Sandy Creek and Salt Creek and

‘Laterals watersheds.

Flooding on the West Fork caused by 43 of the storms which occurred during the

20-year evaluation period would be eliminated.

Average annual flooding on the West Fork would be reduced by the combined projects
on Big Sand; Creek and Salt Creek and Laterals watersheds from 14,213 to 5,918

acres.

The most severe damage to roads and bridges is caused by floods that cover 75
percent or more of the flood plain. With the project in place, the number of
floods that would inundate 75 percent or more of the flood plain would be reduced

' 60 percent.

The City of Bowie will realize a savings in the development of a supplemental

municipal water supply and recreational area by cooperating in the consttucticon
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of Site 224 as a multiple-purpose structure. The 1960 census showed a population
of 4,566 for Duwie. With zn assured wiitar sumply tixe consulting engineer for the

City expécts the poprlation to reach 15,000 by the year 2020.

The recreation pool, wita accempanying areas and facilities, will provide oppor-
tunities for swimming, boatinz, fishing, water skiing, camping, and picnicking
for an estimated 73,000 visitor-days annuzlly. The most intensive use will be

frem May to September, with peak daily use expected to reach 4,200 visitor-days.

Floodwater retarding structure sites will provide habitat and use opportunities
for migratory waterfowl, quail, fisa, bullfrogs, deer, and smell game animals.
Wildlife bhabitat will be improved by reduction of frequency, depth and duration

7,100 acres.

The sediment pools of floodwater retarding structures will be open for public use
with landowner§' permission and will provide neighborhood rec;eaticnal opportu-
nities that would not otnerwise be available. Dams for Sites 3 and 8A are

located on land owned by the Boy Scouts of America. The sediment pocls and
surrounding areas of these sites will be used for scouting activities. Sites
located on U. £. Forest Service lands, numbers 144, 173, 234, 24, 24A, 24C, 2&0;
254, 26, 2%, 30, 31, 32, and 34, will be cpen for public use. Opportunities will
be available for recreatiomal uses such as fishing, swimning, picenicking, beating,
camping, and hunting. Peak recreational use 1s expected to occur from May
tarougn September, with fisiaing and hunting continuing throughout the year, For

taese pools. it is estimated that there will be an additional 32,500 visitor-days

annually wicih a peak daily use of 425 wvisitors.

The project will create additional employment opportunities for local resideats.

Firms contracting for installation of the structures will expley a large
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percentzge of their employees locally. The operation and maintenznce of project

measures over the life of the rroject will also provide employment opportunities.

Secondary benelits, lncluding Increased business activiity end irmproved economic
conéitions in the surrouwnding cormmunities, will result from the instzllation of
the completed project. In additlion, the Increased farm production ¥will provide a
parket for both labor and products uzed in farming end ranching operations. In-
. ereased production will provide added incoms for ferm families, thereby improving
their stendard of living. Econoumlie actlvities will be stimulated by sales of
boats, motors fishing and camping eguipment, and other ltemsz associcited with
imorovad recraational opportunities. These szcondary benefits wlll havz & favor-
able economle effect in the watershzd and surrounding arezas., There are lntan-
gible benafits such eas lncreased Sense of security and the opportunity to plan
farm operations without threat of frequent flosding. Local secondesry benelitis
wvere congidered to be equal to 10 percént of the direct primory benefits plus 10
- percent of the Increased costs that primary producers wlll lnecur in connectlon

with increased production.

PROJECT BENSFITS

The estimated average ennual flood demsge {tacle 5) within tre watershed will be
reduced. from $355,912 to $112,478, & reduction of more than 68 percent. Approxi~
mately seven parcent of the damage reductlon beneflts will result frox land treat-

“ment measures; the remainder will acerue to the structural program.

The total beneflits from siructural measurea are estimated to bz $553,567 enzually.
It is egtim=ted that benefits from more Iintengive use of flood plain will be

$108,755 amually afier disccunting for & S-year lag in accomplishumant.,

o

It is estirabad that {he prol22t will preduca 'saceondsryy wanzfits aversging
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consists of §43,811 benefit; stemming from the project and $10,562 benefits
induced by tne project. Secoﬁ#ary benefits of national significance were not
considered pertinent to tane evaluation. Therefore ocaly those benefits of 2

local or area nature sore coasidered in the econocmiz cvalusation.

Municipal water benefits ave considered to bz equal to the estimated cost of the
lcast expersive eguivalent alternate water supply. Tae annual bewmefits are esti-

mated to be approximately $13,700.

Benefitas accruing from recreational use of multiple-purpose structure No. 224
are based on an estimate of 73,000 visitor-days annually at a value of $1.50 per

visitor-day; this amounts to an annual benefit of $117,000.

Incidentzl recreationﬂbanefits (picnicking, fisning, and hunting), based on an
estimated value of $0.90 per visitor-day, will equal §23,340 annually for flood-

water retarding structures open for public recreational use. Facilities will be

moderately developed. Allcowance was made for associated costs of §0.10 per user-

day for repalrs, maintenance, and operation of facilities anrd liability insurance.

In addition to the monetary benefits, there are otuer substantial benefits whica

will accrue to the project such as enhanéed land valves in the vicirity of flood-
water reto-ding and the multiple-purpose structures, an increased sense of
security, tetter living conditlons, and improved wildlife hebitat. These addi-
tienal bencfits were not evaluaged in monetary terms and have not been ured for

project justificatien.

COMPARISON OF BEWEITTS AND COSTS

Average anmmazl benefits from structural massur2s, excluding secondary banefits,

are estirated to be H454,189. Tne averaga annual cost of thzse structural mess-

ures (amortized from total installation costs plus operatica and maintepance)
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is estimated to be §355,170, providing a benefit-cost ratio of 1.35 to'l.

Total -benefits, including secoudary benefits, from scractural measures amounts to

' $553,562 and will provide o denefit-cost vatio of 1.52 to 1 (tahle 6).

During thehll;ggsr installecion period land trestwon: ceteures will be installed
by individu:l laedowvers oa privately owned land through the leadarship of tne
four soil aud water conservation districts._ The U, 8. Forest Service will install
land treatment measures on the Kaetional Grassland. Acres to be treated, by land
use, are shown in talle 1. The gozl is to have 70 percent of tiae land trzatmen*

applied at the ead of the installation perjod. TIn reaching this goal, it is

expected that accomplishments will progress as follows:

Fiscsl Cropland Pzstureland Rengeland Wildlife Total
~Xeer  _dores —dcres _BETES _Acres Acres
1 3,055 2,400 12,540 660 18,655
2 3,040 2, 400 12, 540 660 18,640
3 3,040 2,400 12,540 650 18,640
4 2,040 2, 000 10,040 660 14,740
5 2,040 2,000 "10,040 660 14,740
6 1,430 1,480 6,900 440 10,250
7 1,430 1,480 6,900 440 10,250
8 1,430 1,300 6,840 440 10,010
g’ 1,430 1,3C0 6,340 440 10,010
10 1,430 1,240 6,520 440 9,930
_ToTAL 20,365 13,009 52,000 5,500 135,865

Tecnrical assistance in tha Planning and applicetion of land treatment is pvo-

vided urder the going programs of tiae soil and water conservation districts. A
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standard soil survey is in progress and adequate surveys have been completed on
177,190 acres. There are 131,000 acres needing standard soil survey. This work

will be completed during the installation pericd,

Tae governing bodies of the soil and watcr conservation districts will provide
aggressive leadership in continuing the land treatment program at an increased
rate. The landowners and operators will be encouraged to apply and maintain soil
and water conservation measures on their farms and ranches., District owned equip-
ment will be made available to landowners and operators in accordance with exist-

ing arrangczents.

Additional flood.prevention funds will be used to provide technical assistance to
the local districts to accelerate installation of land treatment measyres during

the installation period. Taese funds are estimated to be 5132, 200.

The County Agricultural Stabilization and Conservation Cemmittees will cooperate
witn governing bodies of soil and water conservation districts in selecting

practices which will accomplish conservation objectives,

The Texas Extension Service will assist in the general educational phase of the

program by furnishing information to landowners and operations in the watewshed.

Four proposed floodwater retarding structures, Sites 14A, 254, 29, and 32, aond
elght grade stabilization structures, Sites 111, 112, 113, 120, 122, 125, 127,

and 128, are located on Forest Service land. Seven propesed floodwater retarding
ocated SI2ESR pERvice 1

PP

—

structures, Sites 174, 24, 24C, 24D, 30, 31, and 34, are partially_199§;ed on

[ SV

_Forest Servize land. Plans and designs for tiese nineteen.structures will be

concurred ir by tine Forest Service. A minor acreage of Forest Service land is

invelved in the pool area of Sites 23a, 245, 25, and 35.




Site 16 is in series above Site 174, and will be constructed prior to or simulta-

necusly with Site 17A.

The segment of the stream channel between Station 870+00 and Station 1520+00 has
little capacity. ~Releases from Lzke Amon Cartet aiid the existing f1oodwatér retard-
ing structures will cause small areas to be flooded. Because of the limited channel
capacity, securing of easements on this channel reach is scheduled before the con-
struction of additiqnal floodwater retarding structures. This reach of channel

improvement will be constructed during the third year of project installation.

The Soil Conservation Service will contract for the construction of the 44 floodwater
retarding structures, 61 miles of stream channel improvement, and land stabilization
measures consisting of 33 grade stabilization structures, 17,580 feet of diversioms,
665 acres of critical area planting, and 87,340 feet of fence enclosing 7¢3 acres

for vegetative cover improvement. The Soil Conservation Service will prepare plans
and specifications, contract for and supervise construction, prepare contract payment
estimates, make final Iinspections, certify completion, and perform related tasks for

the installation of these structural measures.

The Soil Conservation Service will contract for the construction of multiple-purpose
structure 22A. The City of Bowie will negotiate an architectural and engineering
contract with a private engineering firm to prepare congtruction plans and specifi-
cations subject to approval by the Service. The cost for the engineering services

allocated to municipal water supply will be borme by the City of Bowie and that

allocated to flood prevention and recreation by the Service.

The local sponsors will provide, at no cost to the.Federal government, all the land,
easements, rights-of-way, and modification or relocation of existing improvements
as needed for the construction of the floodwater retarding structures, land stabili-

zdation measures, and stream channel improvement.
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Land, easements, and rights-of-way necessary for the installation of the multiple-
purpose structure 22A and the basic recreational facilities will be arranged for
by the City of Bowie. Payments for land, easements, and rights-of-way will be

shared by the Federal government and the City of Bowie (table 2).

The schedule, by 6-month periods, for obtaining needed land, easements, and

rights-of-way 1s as follows:

lst 6-Month Period Floodwater Retarding Structures 1, 14, 1B, 1c, 1D, 3, 6,

84, 9, 13A, 138, 13C, 144, and 15.

2nd 6-Month Period Channel Improvement on Main Stem, Station 870400 to Station

1520+00.

3rd 6-Month Period Floodwater Retarding Structures 16 and 17A; Grade Stabiliza-
tion Structures 101 through 114 and 116 through 121; Diver-
sions 301 through 310 and 314; Critical Area Planting Ca-1,

CA-2, CA-3, CA-4, CA-5, CA-6, CA-7, CA-8, and CA-19.

4th 6-Month Period Multiple-Purpose Structure 22A; Floodwater Retarding Struc-

tures 22B, 23, 23A, 24, 24A, 24B, 24C, and 24D.

5th 6-Month Period Stream Channel Improvement - Main Stem, Station 100+00
to 870+00; Brushy Creek Tributary, Stationm 100+00 to

635+00.

6th 6-Month Period Floodwater Retarding Structures 25A and 26 through 32;
Grade Stabilization Structures 115 and 122 through 133;

Diversions 311, 312, and 313; Critical Area Planting CA-9

through CA-18.
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7th 6-Month Period Floodwater Retarding Structures 33 through 38.
8th 6-Month Period Floodwater Retarding Structures 39 through 44,
9th 6-Month Period Stream Channel Improvement - West Fork Trinity River.
10th 6-Month Period Stream Channel Improvement - West Fork Trinity River.

The legal and engineering costs incurred in acquiring land, casements, and rights-

of-way for the recreatiomal development will be furnished by the City of Bowie.

The City of Bowie will employ a consulting engineer for the construction and
installation of the basic_;gg[gﬁtignﬁlmﬁggilities. The Soil Conservation Service
will assist in the general layout and make inspections to irsure that the facil-
ities are installed as planned, The Service will reimburse the City of Bowie for
30 percent of the Payments made for construction and installation services, less

the value of engineering services furnished by Service personnel,

FINANCING PROJECT INSTALLATION

Federal assistance for installing works of improvement described in this supple-
mental work plan will be provided under the authority of the Flood Control Act of

1944, as amended and supplemented.

The needed land treatment measures will be installed by the landowners and
operators of private lands and by U. s. Forest Service1cn Federal lands under
agreements with the Upper West Fork, Upper Elm-Red, Denton-Wise and Dalworth
Soil and Water Conservation Districts, Flood prevention funds will be used for

technical assistance in accelerating the application of conservation measures,

Financial assistance is available to eligible farmers and ranchers through the
Great Plains Conservation Program of the Soil Conservation Service in that porti on

of the watershed located in Clay Jacx and Montague Counties. The Agricultural
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Stabilization and Conservation committees of each county will continue to provide

conservation objectives in the shortest possible time,

The soil and water coﬁservatlbh lodd program of tae Farmers Home Administration
is available to all eligible farmers apd rancners in the area, Educational meet-
ings will be held in cooperation with otuer agencies to cutline the services

available and eligibility requirements.

Structural measures ﬁill be constructed during thq_i{:zgar installation period
Pursuant to tie following conditions:

1. The requirements for land treatment ip the drainage area above the
flnodwater retarding structures and the multiple-purpose gtructure
have been met.

2. All land, easements, rights-of-way, and permits have been obtained
for all structural measures or for a group of Structures in a hydro-
legic unit; or written statements are furnisked by the appropriate
sponsoring local organizations that their rights of eminent domain
will be used, if needad, to secure any remaiﬁing easements needed
within tae Project installation period, and that sufficient funds .
are available and will be used to pay for these €asements, permits,
and rights-of-way.

3. Cou=t orders aave been obtained from the Clay, Montague, and Wise
Counties Commissioners Courts that the county roads inundated by
pools of floodwater retarding structures will be relocated or
raised two feet above emergency spillway crest elevation at no
éxhense to the Federal government, cloged, or permisaion granted

to temporarily inundate the road provided equal alternate routes

can be provided.
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4. Court orders have been obtained from the Montague and Wise Counties
Conmigsioners Courts stdting tpat all county and private road bridges
that are affected by stream chatinel imﬁrovemént ;111 be modified or
replaced, if needed, concurrently with or prior to the construction
of the improved channel.

5. Precject and operation and maintemance agreements have been executed.

6. Water rights for storage of water for recreational and municipal
purposes have been obtained.

7. Flood prevention funds are available.

Bowie, Texas will provide its share of the funds needed in acquiring land, ease-
ments, rights-of-way, and construction cost; of the multiple-purpose structure
Site 22A from the sale of revenue bonds. The City of Bowie has signed an agree-
ment to provide land, easements, and rights-of-way not already obtained for in-
stallation of floodwater retarding structure Sités 1, 14, 1B, 1C, 1D, 2, 3, 4,
5A, 5B, and 6. These sites discharge into Amon G. Carter Lake, the present muni-

cipal water supply for tiae City.

The Commissioners Courts of Clay and Montague Counties will provide funds for the
cost of land, easements, and rights-of-way for structural measures located in
their respective counties in accordance with existing State laws except those

gtructures for which the City of Bowie has assumed the responsibilities.

Wise County Commissioners Court and Wise County Water Control and Improvement
District No. 1 will snare equally in the responsibility for land, easements, and

rights-of-way for tne structural measures located in Wise County.

The Wise County Water Control and Improvement District No. 1 is authorized by

law "to levy, assess, and collect taxes for the construction of dams and other
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flood control measures.' Revenue from taxes can be used for acquiring land,

easements, and rights-of-way.

The sponsoring local organizations do not plan to use 2 Farmers Home Administra-

tion loan for this project.

PROVISIONS FOR OPERATICH AND MATNTINANCE

l.and Treatment Measures

land treatment measures will be maintained by the landowners or operators.of the
farms om which the measures are Installed, and the U. §. Forest Sexvice will
maintzin lard treatmeént measures installed on Federally-owned lands. Representa-
tives of the soll and water conservation districts will make periodic inspections
‘of the land treatment measures to determine maintenance needs. Landowners and
operators will be encouraged to perform tae management practices and needed

maintenance. District-owned equipment will be available for this purpose.

Structural Measures

The estimated annual operation and maintemance cost is.$18,660 for the floadwater
retarding structures and stream channel improvement, $9,500 for land stabiliza-
tion measures, $600 for multiple-purpose structure No. 224, and $27,500 for basic
recreational facilitieé. Tne capitalized value of cperation and maintenance

costs is approximately $1,650,395.

Specific operation and maintenance agreements will be executed oriov to the
issuance of invitation to bid on coemstruction of any of tne structural werks of

improvement included in this supplemental work plan,

Each year the County Commissiorers Courts will transfer sufficient moneys to the

Rozd and Bridge Funds for cperation and mainkenancte of structural mceasures.

P S ARUGT g AR 2
RN et e s



TEETET s R TN e e CERL AT ey
SERTOTE AL ey et #‘-J‘géwg’.?r»{i.._

i AL R BB e, g e L

49
The City of Bowie will be responsible for operation and mainténance of the
multiple-purpose structure 224, includiﬁg recreational facilities, in accordance

with provisions as specified in the Operation and Maintenance Agreement.

Witndrawal of municipal water will be from the water supply storage space between
elevation $44.5 and elevation 926.8. If, durinz a critical drought period and
for emergency purposes, the City of Bowie needs tc use water below elevation
42;9428, tne sponsors will notify the State Conservationist of such use. 1f it

is determined, several years after the development of the multiple-purpose pro-
ject, that there is a continuing need for the use of the recreation storage for
municipal and industrial purposes, then the sponsoring loﬁal organization will

reimburse the Federal government for its full cost share for the recreation pur-

pose. All withdrawvals will be made in accordance with State laws.

Maintenance will be accomplished through the use of contributeq labor and cquip-
ment, by contract, by force account, or a combiration of these methods. Punds to
be used for operation and maintenance of multiple-purpose structure 224 will be
taken from city revenues which may include income from recreational development.
Admission fees charged by the city will be limited to those necessary to zaortize
the initial investment b& the city and to provide funds for operation and mainte-

nance. These funds will provide for custodial, policing, sanitary, safety,

liability insurance, and other operational services.

Maintenance funds for multiple-purpose structure 22i will be used to repair or
replace items such as boat docks, sanitary facilicies, parking areas, roads,

picnic equipment, beach equipment, renewal of the beach, and maintenance of safety

equipment.

Preventive actions will be taken as necessary to correct conditions likely to

result in damage to xvecreatiomsl facilities to be installed at multiple-purpose




structure 22A. 1In tue event damages occur to these recreational facilities or
equipment, prompt corrective actions will be taken in an effort to limit mainte-

nance costs.

The appropriate soil and water conservation district will be responsible for the

operation of all structural measures eéxcept multiple-purpose structure 22i.

The Montague County Commissioners Court will be responsible for maintenance of
the Montague County portion of structural measures for land stabilization snd
floodwater retarding structures 1p, 5B, 6, 3, 84, ¢, 10, 11, 12, 13, 134, l3c,

18, 20, 22B, and 23.

The Clay County Commissioners Court will be responsible for waintenance of flood-

water retarding strucrures 1, 1A, 1B, 1C, 2, 3, 4, and 54.

Tue Wise County Commissioners Court and the Wise County Water Control and Improve-
ment District No. 1 will be equally responsible for maintenance of the Wise County
portion of struétural measures for land stabilization and floodwater retarding
structures 13B, 14, 144, 15, 186, 174, 23a, 24, 244, 24B, 24C, 24D, 254, and 26

tarougn 44,

Maintenance will be accomplished through the use of contributed labor, by con-
tract, by force account, or by a8 combination of these methods. Eackh Court will
establish a permanent reserve fund for use in maintenznce of these structural

measures,

Wise County Yater Control and lmprovement District No. 1 will obtain its funds

for its maintenance responsibilities tarough taxation.

Tae Tarrant County Water Control and Improvemenc District No. 1 will be respon-

sible for the operarion and maintenance of apriroximately 61 miles of streanm
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channel improvement. Funds for this purpose can be derived from taxation and
tte sale of water.

- i
The structural measures will be inspected ‘ointly by representatives of the

app:opriate soil and water comservation zistvict, county commissioners court,
water control and improvement district, or twe City of Bowie after each heavy
streamflow. The Soil Conservation Service representative will participate in
these inspections at least annually for the first three years following the in-
stallation of each structure and for successive years if unusual conditions
wvarrant. For floodwater retarding struétures, inspections will inelude items
such as the condition of the principal spillway and its sppurtenances, the earth

£i11, the emergency spillway, tane vegetative cover, and the fences and gates in-

stalled as a part of the structure. For stream channel improvement, inspection
will incluce items such as the degree of scour, channel filliné, bank erosion,
obstructions to flow, watergates, excessive brush and tree growth within the
channel, and the condition of side inlets and drains. The listed items of inspec-

tion are those most likely to require maintenance.

Representatives of the City of Bowie will inspect the recreatio;al facilities and
the multiple-purpose structure 224 following each major storm, period of heavy
use, any event likely to produce damage, or at least monthly. Inspections during
the season of heavy usage will be made as often as necessary to prevent_deterio—

ration of the facilities. A representative of the Soil Conservation Service will

participate in the inspsctions of the recreational facilities as often as may be

required to assure their proper maintenmance, but not less than once each year.

Tnose structures planned for sites Nos. 144, 174, 234, 24, 244, 24C, 24D, 254,
26, 25, 30, 31, 32, and 34, located wholly ot partially on U. §. Forest Service

lands, will be maintained by the Wise County Commissiocners Court.
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Operation and meintenance of any recreational facilities installed by the U. §.

Forest Jervice will be tae responsibility of taat agency.

The Soil Conservation Service will ﬁarticipate in inspections and furnish techni-
cal guidance and information necessary for the operaticn and maintenance program.
Provisions will be made for free dccess of representatives of sponscring local

organizations and Federal representatives to inspect and provide maintenance for

all structural measures and their appurtenances at any time.




TARIE 1 - ESTIMATED PHCJECT INSTALJ\TION CosT
Blg Sandy Creek Watershed, Texas
{Trinity River Vatershed)

Price Base: 1967
: : Number : Estimoted Cost (Dollars) :
: : : : : Flood Prevention Funds : Cther Fundz 1/ :
: : : Non- : : : lNcne : : lion- :
~tallation Cost : + Federal : Federal : : Federal : Tederal : : Federal : ¥Federal : :
Tlhem t Unit ¢ Lznd : TIapd : Total : Iand : Jland :  Total H Jand Izand : Total : Motal
Y
“itiom Service : :
' Acre = we- 20,400 20,400 -——— - — - €97,590 857,850 827,600
Acro . 18,8c0 18,800 .- — —- - 1,563,350 1,463,350 1,463,350
Acre - 92,000 a2 ,000 ——- “-- ——- -—- 1,045,630 1,ch5,880 1,0k5,500
Acre --- 7,100 7,100 .- --- --- --- 3,450 3,h50 5,607
-——- “o= [ mm— 9,000 123,200 132,200 ~-— - - 1;2_:—_:*.;“ EY)
“aw 138,300 133,300 9,000 123,200 132,200 oo 3,410,570 3,410,570 3
Acre 8,868 .—- 8,858 155,000 .u- 155,000 - -—— .. 5
o ,560 - 8,860 15%,000 - 155,000 - - -
8,t68 138,300 1L7,160 16k ,000 123,200 287,200 e 3,410,570 3,410,570 3,007y
Bol L Jonduee -,Lcw Ubrvlce : B
X1 rstor Retarding Structures . Mo. Y 50 L 2h6,870  2,h23,075 2 ;670,845 -—- sm- - 2,87,
Cl.ooz Cheoenel Improvamsnt Mile ——- 61 61 ——- 1,789,400 ,783 Loo ve- .- --- 1,785,000
T Blavilination Strueecturs Ho. 8 25 33 50,900 136, 11}0 167,00 e - - 17 i... :
Ll uraieus Footk o= 17,580 17,580 ——— 30,500 30,500 w-- -——- -—— ‘E.vi“_,F:_--:'-‘._‘-
SCrleinal Arna Plenting Acre e FSGLLS FHOLST --- 46,71 h6,710 -—- - .- =j'i3.~r L
l’:'..l]':?f.!.‘l?"¢ wrpsse Structuse 27 No. Rl T 1 -——— 263,745 263 ,TLPS -—— 363,025 363,025 “:" R i_:'
s er'L Cuclet Structure No. -—— 1 1 -——- - .- me= 15,100 15,100 *?’f?°
' E-._; Yocraviional Facilities ——— - -——- - 69,100 69,100 - 62 ,3.00 69,1C0 LAEe.oen
o Srihotel 297,770 __ 4,750,570 __ 5,097,340 == Ly, 2ed BT eRh | RN,
_;‘f_ _'___ _j__‘ - Ccustructicn 297,770 1;’759,5-10 j,057)3j+0 - Ly, ens kh 7,08 BB, E
4+ TLotneies cn last page io.t‘__ table 1) ' Supplement
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TABLE 1l - ESTIMATED PROJECT INSTALLATION OJST - Contd.
Big Sandy Creck Watershed, Texas
(Trinity River Vatershed)

Price Base: 1967

: : Number : Estimated Cost {Dollars) ' - ' :
: : T : : Flood Prevention Funds Other Fundfa 1/ :
_ : : H Non- : : : Non- 3 : : Nene- : :
Installation Cost : ¢ Federal : Federal : : Federal : Federal : : Federal : Federal ; : _
tem . : Unit ¢ Land : Iand : Total : Iand : land ;. Total : Tand @ Land : Total :  Tcual
:'-l.-'i:'.}'_"n."E"'.."\IJ I ...._JLI"I:D - Contd.
untollntion Dervices
Ccll Conservation Service C
En-ineerlng Services 57 ;060 60k ,855 741,915 - k0,815 k0,815 T'C-E:'f:i'?
Cther 27,020 417,875 bk 895 o 30,600 30,€00 BTh.end
00D Bubbotel- 8,000 1,302,730 1,186,810 - TL,0L5 Ti,415  1.C50.F0C
Fotiolnl - Iostallation Services &L ,080 1,102,730 1,1&61810 P 71.h15 71,515 RetL
ke Cpres '
L, Tooements, and Rights-of-Way .- 135,140 138,140 78,150 1,129,760 1,207,910
el Yees .=~ —— —t 1.150 59,620 60,770
.zl - Otlher Costs .- 138,140 138,140 79,300 1,169,300~ 1.2C8,680
CEURAL JASURES 2/ . 381,850 6,000,410 6,382,290 79,300 1,708,020 1,707,320
vi I2en Frevaration Cost - 8,100 126,900 135,000 - -e= =
E Lot 553,350 6,250,540 6.304 ,hao 79,300 5,113,530 5,197,590
B 398,95 6,250,540  6,6b9,400 79,300 5,118,590 5,197,890
Foutetal - FS 155,000 - 155,000 - - ==
T.L IROJECT 553,950 6,250,540 6,804,490 79,300 5,118,580 5,197,890 12,002,533
© Iszludss reimbursement from ACF funds under going program.
Peacures to be installed durlng project installaticn perlod.
' ) Supplement
March 1968



L{\T nonn
"Soil Conze

e

Brush Countro Acre 41,153 - 862,6%1 803,840
ConvurV’*iOﬁ Crepping Sysion Aere 12,172 - - -

Contour I~r”LL3 Acve 2,357 ~ 48,050 42,020

Cover and Green dopure Crop Azze 14,525 - 830, 000 830,050

Criticel Arer ?lanting LHcTe 16 ~ 2,580 2,550

' se Acre 14,18¢ - 177,750 177,750

Feok 371,350 - 39,020 3%,050

No. 651 - 358,790 355,750

Structuyre No. 1. - 18,105 12,1060

in Notation Acwe 3,161 - 155,750 135,750

0 ouslet Aot 272 ~ 33,050 33,030

Land Clenving here 2,25¢ - £1,3¢0 81,220

Pastere and Heylynd Nanrgoement  Aeve 10,196 - 402,250 £032,25¢C

‘Pasture aad bﬂ'lqnﬂ Plenting Acrz 6,51% - 143,820 153,ufO

Pasture nPd Hayland Reuovatien  jiere 1,822 - 19,150 1,180

Aange Dzferred Grazing Acre 64,513 - 48,0680 43,680
a Agre 78,445 - - -

fcre 13,535 - 173,200 173,200

£ Feet 758,212 ~ 31,820 1,820

1 Fecut 7,036 ~ 710 710

Davelopmaar Acra 388 - 6,51C 6,610

Preservaticn  Acre e27 o 130 166

Conservation S2rvize Subtotel - 3,380,110 3,380,110

14 030

vice Subto 14,030 - 14,030
T 14,030 3,380,110 3,392,140

STJU,iU ¥ UNES _
Soil Coure vation Service
Flocquilz D

4 ué O.f ..;1-
2/ Includus
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Gl

(lfln‘L)

(Uollars) 1/

T - PR . erW-n' - . i
Iten : Pravention :Recreaticn i renicinal 3 Total
COST ALLOUATINY

ehznn2l innrovenont, 33 grade

ctabilization structuvrcs, 17,500 .

feet of diversions, 665 ccwes of

critical z2ran planting, and

basic recraationzl facilitics. 7,454, 680 204,330 - 7,655,820

Multiple-Purpons Site 224 263,850 305,770 540,800  1,170.420

VTOTAL . 7,698,340 350,10€ 3,626,240
CCST SHARTIC
Flood Preventlcn Funds &, 645,690 365,820 - 6,552,540

Gtper Fuadls 1,052,650 283,250 540,269 1,376,700

TOTAL

1/ 15467 prices.

Supnlezzpt
. Maveh 1665 -




G ' TABLE 2% -
Big Sandy

Item

————— e,

Boating and Fisning
Gravel Boat Ramp
Dock (5" x 50')

125 Parking Spaces (10" % 40")

Swimning
deach
Diving Board and Float
Lifeguard Chair
Marker Buoys
Batuhouse {207 x 20')
Vegetation

/5 Parking Spaces (107 x 207)

-Campgrounds

- Eaca Unit Includes Table, Fireplace,
Parking, Waste Receptacle,

Picnic Areas
Table, Ccncrete
Griill
Waste Receptacle
1 Suelter (10" x 407)
30 Parking Spaces

Reoads
Major access
Internal
Miscellaneous Parking

Sanitary
" Teilets, Flusi
Septic Systenm

Water
Jell
Line, Distribution

Miscellaneous

Sizns, Cattleguards, and Fencin:-

and Tent Site.

T e e e Lo

et Unit

IC_RECREATIONAL FLCILITIES

Creek Watersiued, Texas
(Trinity River Witersaed)

: Number

Each 5
Each 2
Sq.vd. 7,000
Sq.Ft. 40,000
L.s 1
Eaci 2
Set 1
Each 1
Acre 2
3q.Yd. 2,500
Eaz n 20
Eaciy 30
Ezcn 15
Eacp 1z
L.s. ~
Sq.Yd. 1,000
Mile 1
Mile 1
L.S. -
Eacn s
Eacn 5
Eaco. ] 2
Foot 1,C00
L.s -
A;re 150

nd inszzllation services.

: ! Amocunt
sUnit Cost; 1/ -
(deollars) (dollars)

240 1,200
2,100 4,200
1.00 7,000
0.25 10,000
- o020

150 300
200 200
3,000 4,000
400 300
1.00 2,50¢C
500 10,000
120 3,800
50 750

10 150

- 3,000
1.00 1,000
25,000 25,0C¢C
20,000 20,000
- 9,000
€,000 30,000
2,500 12,5C0
1,000 2,000
1.00 1,000
- 6,500

300 45,000

204,330

ST b= _—T=

Supplement
¥arca 1652
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Draimeps Araan

Slovnca Copzed

Sedimont

L)L
[
G
—
[

L

ra
el
L]
6]
[
Wi
w
v

Maximum leichis of Do roit y
eighc of Doa 3/ : Yort 20 20 23

narzensy Snillicy

C!‘est Ele‘u"v_"-tic,". Foot 103?.0 102.:‘.
Botton Widoh Fooh 1G9 50 50

SE?E? Iich | 6.50 6.5¢
%uﬁ;m-i__ i 3 Iuzhk 4,03 3.8
Velcoity of ;lon.g-c) 6/ ., fSsc. 0 ¢

; t]

jgoharss Dang
I{--.L‘:a-- -:"; AT E C.F-e- 0
Raxinwme Water Surisce Elevoricon 6/ oot - - - -
© ° )

Iozh 13.40 13.&0 i3,
Inzh 14,53 10,24 14
Fe./Sez. 8 . 8.0

'7..".-81 - |

2
Tooy . 104

C.T.5. G4 yIy 10
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| he.FE, 20 49 75
| ATt 27 69 115
be.FE. - - -
] Ac.Ft. 12 a0 45
Ac.Ft. £13 989 1,113
i o Ft. 472 1,137 1,353

volunz oi ¥ill Cu.Yd. 25,450 112,640 65,050
Elevacion Top of Dan Foot 1023 1012.1 16%2.0
Maximun Beizat of Law 3/ Fool 25 &0 40
Emergoucy Spilluay

Crest Elevatioa Foor 1420 1014 1C25.

¢
hzuce of Use 4/ 2

Poscent C 2 G 1.6
Avevage Curve Hu, - Co“dirfca 1T : 77 2R 75
Erergency Spillway Hydrograp

Storm Rainld 211 ("1-' U.;_,».) 2;’ Tuch : 6.5 £.50 _

Stoum 3.9 &, C

£ Incit

o 0 »

oot tunod 02 LG 3
velocity of Flow (Vo) & Ft./sac. 0 ¢ 6.4
bischarge nate 6/ C.F.S. 0 0 1,242
Veximan Jater Surface Elevotion &l Fao: - - 1037.9
Freeboavd Oydrogroin -

i
Storn Rainfall (G-Beur) 7/ Tach 13.40 13.50 __13.30 -
storm Derelf Inch 10,37 10,47 1G.42

Velezity cf Flew (Uc)_ 5/ Ft./s5zc. 7.5 9.3 1.0

Dischzrze Rate §{ C.F.S8. 1,335 - 3,643 6,235
E:klfuﬁ vaver Suriace Elevation 5/ Foot T 1023.7 1018 .1 1042,

Principa? Ssilluzy Caprcity (ioxlzen) C.¥.8. 29 62 B3
smae i T -,r_?‘_" )
_A!:’-.....Ly PR I Lents .
sadimont Yoiumz Tuch Q.34 Q.87 0.%4
Water Supsly Yolusa Inch - - -
Dacantica Volune ' Inch &.35 L3 4,05
gpillvey ftorazz 8/ Inch 2.32 2.060 3.66
niar i A R
{5
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Drainnge fves

SPO""’- re C ‘f‘ i
qulh =np Foel (lat

Tr -

S\‘:d?.‘l.;f ot

Surface svea
Sedimen: Peol 2/
Water Supply
Floodwatew ool

Volume of Til”

Emergency Epillvzy
Crast Llevation
Bottom Width

Type
Percant Cnanace of Use &/
L2

Averagae Cuvve Mo, - Conditicy IX
Emergenay Spilluny Hydrograpi

Sgovat Rainfall (6-deuvw) 5/
Storm Rumnoif
Valcoits

.
L4

: o

Discharge Eaae B

r

Maxirum Watev Surface Elevation é/
Fraebeord Rydragrapn
Stora Raﬂn' 11 (6-ticur) 2/

Storn Dunof

Velcaity of Tiow (Vo) 6/

Dischwrge Rate 6/

Maximum Weter Surfece Elevation &/

Principal .Spillway Cafteiry (Waizum)

| SRR

T Lmtmr e Akt s P AP MRS = e L1k bl At A ATy b T A

S0,

T
P
c.rt,
Ac,Fo.
AC.Fi.
Ac.TFe.

A
e

f\ 1y

Tem

&

Azre
LOwe

Acre
Cu.Yd,
Foot

Foot

Toot
Foot

Inzh
Inch
Ft./S2c,
C.F.%
Foot

¢.7.S.

3
o
-

e i i e et T T e ety e R 8 &

175
116,550
952

]

0

pod et
[ T e B W A R I &

s VS

Qo o ow
N LD .

- LY T 3y

vl

&6, 760
252.9
36

uwr

A

Ly peg
e 02 Chon
~] e (A

6.60
4£.C0
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Sedlma;t in Dacen

iment “oo- 2/
er Suaply
odwater Peool

Voluaz of Fill

Elevaticn Top of Dan

Meginuw Boighit of Do

Emargency Spillway
Crcst Elevation
Bettes Width
Type

Parcenl Chanze of Use
&varaze Cutve Ho. - Cerditl
EP%T?LJL Spilluay Hydrozua

Stox nalnfall (G-Hour) é/

Storm Runcif
Velozity of Flew (¥
Dischargs 2aTs
Maxiaun Vatew ]
Freeberrd Eydrograph

Stori RBa Sngall {&-lour)

Storm Ruanoff

VL]{:A‘LJ.“ of Tlcs (‘L' )

DlSC'E;. o oe Rote 6;

Hanicunt Wnter Snurface Rlevation

Principal Spilluzy Capa

Cc1 ] &t) E-r" ivalents
Sedivens Voluoa
{Inter Suvitly Molume
Petoentian Veluns
Soillway Steva

ul pool (1*& 50 yr.)
v (2nd 50 Yr.)

ien Pool

Plooducteor Datoention

Ac.TL.
Ao, “-L .
Ao TtL.
An.¥E

ﬁc.Pu.
Ac.TL.

Acre
Acra
Acre

Cu.¥d.
Fook

Foot

Lo~
o)

==
™
[ BN s B Ya T

L]

Foa; -
Inch 13.50
Inci 10.33
Ft./Szc. 6.7
C.7.5. 65¢
Foo: 551.%
C.F.S. 10
Inch 1.41
Inch -
Isnch 4,59
Inc 2<C?_

W

L] n

@ e
L, JaFY

RV IR |

LFL TN )
[ B uw BEMUE o)

£in

~ o+ L0
hi o DO

0.73

gr2.¢
0
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Big
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Drainage area

Storage Capacity
Sediment Pool (lst 50 Yr.}
sediment Reserve (2md 50 Yr.)
Water Supply
gedimant in Detention Pcol
Floodwater Detention
Total

Surface Area
‘Sediment Pool 2/
Hater Supply
Floodwater Pool

volume of Fill
Elevation Top of Dam
Maximun Yesght of Dam 3/

Emergency Spillway
Crest Elevation
Bottom idth
Type
Percent Chance of Use 4/
Average Curve No. - Condition 1L
Emergency Spillway Hydrograpn
Storm Rainfall (§-Hour) 5/
_ Storm Runoff
velocity of Flow (V) 5/
Discharge Rate 6/
Maximum Weter Surface glevation 6/
Freeboard Hydrograph -
Storm Rainfall (6-Rour) 2/
Storm Runoff
Velocity of Flow (Ve) 6/
Discharge Rate 6/
Maximum Water Surfzce Elevation 6/

Principal Spillway Capacicy (tiewirum)

Capacity Eguivalents
Sediment Volume
Water Supply Volum2
Datenticn Voluma
gpilluay Sterage g/

Clags of Structure

Ac . FLC.
Ac . Ft.
Ac.FtL.
Ac .FL.
Ac.Ft.
Ac.TFL.

Acre
Acre
Acre

Cu.Yd.
Foot

Foot

Foot
Foot

~TTSTRUCTURE RUME

oy
e

184 15 16

0.83 3.30 3.35
35 37 40

52 51 55

19 21 21
212 817 783
319 926 35S

7 11

34 83 93
53,110 50,670 166,365
$54.5 669.6 986.5
34 45 5
851.5 £85.0 931.0
60 120 100
veg. Veg. Veg.
2.2 1.9 2.4
75 77 77
6.60 6.60 6.60
3,79 4.00 4,00
0 0 0.

0 0 0
13.50 13.70 13.50
10.18 10.67 10.47
7.1 3,3 10.2
686 2,978 3,371
854.5 839.6 986.5
13 51 59
2,28 0.62 0.65
4.5 4.62 4.35
2.6 2.44 2.57
A L

)

Lo

(See fooinotes on lask pag: table
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Maxirum Helght of Din 3/

Emargency Spillwey
Crast Elevstlen
Potbon Width
Typ>
Percant Chzace of Use L/

Averagn Curve No, - Condition IT

Ezeryency Spllliyey Bydrograoh
Storm Reinfall (6-Hour) 5/
Stora Runoff .
Velooity of Flov (Vo) 6/
Dischargs Rete 6/

Maximun Yateor Surfees Elevabion §/

Fre:heoard Hydrogrash
Storn Reinfall (6-Hour) 7/
Storn Bunol?l
Volocity of Flow (V) 6/
Dischoyge Rate 6/
Faxinun Water Suriace

Capnreity Equivalonts
Sedirant Yolu:za
Water Surmly Volum:s
Dat-ntion Voluma

Spllluiay Stovegy 8/

Cluzd ef Strusburs

Elavation 6/
Principsl Svillway Capzeity (Miaximus

Foot

Foot
Foot

Inch

Inch

58

870.5
200
Veg.
1.6
77

6.3h
3!?8

to/S":«'co 1.4

CuF-\ s.
Foot

Inch
Inch

- 2,447
873.6

12.96
9.96

Ft./Sees  13.0
C.¥.S. 13,865
Foot 879.7
COF45¢ 283

Inch
Inch
Inch
Inch

0,65

k.3k
4.12

A

66

60
11.01
k.50
5.70

B

)l - T : : TSTROTIES TONENR
o Them s Units ¢ L7A 1224 S L
Brafnzgo ATon ; 8q.M. 16,08 }/ 27.93 3/ 1,25
Srornga Caraglby ‘
B=dicnot Paod {123 50 Yv,) AT, 197 - h3
Soddrub F2eorviy (2nd 50 Yr.) A2, ¥h, £36 745 61
Vater Suuply : : Ac.Fie - 16,500 &/ -
Szdiponh {n Rabontion Fool Ac T, 103 150 23
Plgodiator Dobenticon Ae.Fe, 3,722 6,705 307
Total Ac.Ft, 4,283 24,000 k39
Suxfoece Aran _
Sedirunt ol 2/ Acraz ko - 12
Yater Surply Acya - go2 -
Flsodwator Pool Acya 300 1,115 65
Volurz of Fill Cu,¥d, 279,490 1,395,000 60,890
Elevation Tep of Dan Foob 879.7 658.0 97hk.6

23

972.0

Y

. "— e oy . s o "
Sze footnuizs on loot pagl tabls

1)

Lo

Supplezent
Porch 1300




TABLE 3 - STRUIIURS DATA - FLe
Bib SC{"\.“ C;Ou\

T b ‘_“ Ry
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TR T,

.,,j, -\.1’] ll-J

L aLerang d Texas
(Trinity River ﬂaLelsnL 1)

STRUCYURES

ST WCTURE UL

=0
Y

-
.
»

Iten Unic 23 237 24
Drainage Avea Sq,Mi, 2.60 1.84 3.86
Storage Capacity
Sediment Pool (1lst 50 Yr.) Ac,Ft. 71 69 105
Sediment Reserve (2nd 50 Yr.) Ac,Ft, 98 g5 144
Hater Supply Ac.Ft. - - -
Sediment in Detention Pool Ac.Ft, 45 40 65
Floodwater Detention Ac.Ft. 653 439 €30
Total Ac ,FrL. 867 643 1,245
Surface Avez
Sediment Pool 2/ Acre 15 16" 21
Water Supply Acre = - -
Floodwater Pool Acre 83 63 124
Volume of Fill Cu.vd. 61,630 97,930 140,510
Elevation Top of Dam Foot 932.4 834.0 914.3
Maximum Height of Dam 3/ Foot 37 41 47
Emergency Spillway
Crest Elevationm Foot 929.0 830.5 g0c.5
Pottom Width Foot 160 100 100
Type Veg. Veg. Veg.
Percent Chance of Use 4/ 1.8 2.0 1,9
Average Curve No. - Condition II 77 75 76
Emergency Spi llway Hydrograpa :
‘Storm Rainfall (6-Eeur) 5/ Inca 5.60 6.60 6.60
Storm Runoff - Inch 4,00 3,79 3.€0
Velocity of Flow (V.) 5/ Ft./Sec. 8] 0 0
Discharge Rate 6/ C.F.s. 0 0 0
Maximum Water Surface Elevation 6/ Foot - - -
Freasboard Hydrograph :
Storm Rainfall (6-Hour) 7/ Inch 13.50 13.60 13.50
Storm Runoff Inchx 10.47 -10.28 10.43
Velocity of Flow (V.) &/ Ft./Sec. 7.8 7.8 2.3
Discharze Rate 6/ ¢.F.S. 2,397 1,433 2,511
Maxirmum ater Surface Elevation &/ Foot $32.4 884.0 914.3
Principal Spillwvay Capacity (ifaximum) C.F.8. 41 28 52
Capacity Equivalents
Sediment Voluma Iuch 1.54 2.03 1.53
Water Supply Voluze Inch - - -
Datention Volume Inch 4,71 5.47 4,52
Spillway Storage 8/ Inci 2.25 2.72 3-35
Class of Structurc ' A A
(See fooancies on iact page table 3)
Supplewman:
March 1933
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: S TABLE 3 - STRUSTURI ] n“Td - ETEIQJL4T“A REZSADING STRLCIURIS - Coatd.
Dig Dondy Crees datersied, Tauas
! ' (Trinity River watersued)
i
i i ‘
! ; . STRECTCRE DUrBER
1 Iten i Uaigp : 2458, ;248 : 240
§ Drainage Aren Sq.¥i, 0.97 1.25 2.40
. Storage Capacity :
Sediment Poel {lst 50 yr.) Ac.Ft. ©3 7 56
Sediment Reserve (2nd 50 Yr.) Ac.Ft. 126 g5 &z
Water Supply Ac . Ft. ~ - -
Sediment in Detenticn Pool Ac.Ft. 58 45 35
- Fleowdwater Detentieon Ac.FL. 241 305 5¢8
Totzl ' Ac.Tt, 313 520 76%
Surface Ares
Sediment Pool 2/ _ Acre 13 15 10
Water Supply Acre - - -
Fleocduster Pool Acre 53 50 73
Volume of Fill Cu.Yd. 04,950 66,000 97,730
Elevation Top of Dam Fool: 897.9 92%9.9 ©12.8
Maximum Beight of Dam 3/ Foot 49 39 33
Emevgency Splllwey :
Crest Elevation Foot 5©5.0 927.0 09.0
Bottom Width Foot 50 60 100
Type Veg, Veg. Veg.
Percent Chance of Use 4/ 2.0 1.2 1.1
fverage Curve Mo, - Condition II . 74 70 7l
Emergency Sfpilluay Hydtozrapa
Storm Rainfall (6-Hour) 5/ Inch 6.60 6.50 . 6.60
Storm Runoif _ Inch 3.70 3.21 3.30
Velowity of Flow (Vo) &/ Ft./Sec. 0 0 0
Discharge Pate 6/ C.F.S. 0 0 0
Manimun Water Surface Elevation &/ Foot - - -
Freebecazd Hydrograpa : ' :
Storm Rainfall (§6-Hour) 7/ Inch 13.70 . 13.60 13.50
Storm Rungi Inch 1G. 24 9.54 $.5%
Velecity of Flow (V.) 6/ Ft./Sec. 7.2 7.1 3.1
Discharge Rate 6/ C.F.s. 563 675 1,655
Maximum. Hater Surface Elevation 6/ * Foot £97.9 929.9 $12.2
Principal Spillway Capacity (Hamimom) C.F.S. 15 19 33
Capacity Eeuivalents
Sediment Volume : Irca 5.35 3.17 1.35
Pater Supprly Volure Inzn ~ - -
Detenticn Veluwe Inch 4,65 4.63 4.66
Spillway Stowaze B8/ _ - Inch 3.28 2.¢1 2.44
‘Class of 5tructure A A A

{Sae foovinotas on last page risie 3)

Supplement
March 16355
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CIABLE 3 - STRUCTURE DT - FLOSKHATSR RUTARDING ST RUCTURTS - Contd.
qu SC I\\‘” Cr&.C| 1.\nLLLSITZh\‘ T\...;u&

(Triuity River Watersined)

: :_ _.___ STRUCTURE NUWBER
— Item . .. i Unic & 26Dz 254 i 26
Drainage Area Sq.Mi. 1.29 1.04 0.65
Storage Capacity
Sedimant Pool (lst 50 Yr.) Ac.Ft, 56 18 46
Sediment Raserve (2nd 50 Yr.) Ac.Ft. 73 24 56
Vater Supply Ac.Ft. - - -
Sediment in Detention Pool Ac.Fc. 34 10 27
Floodwater Detention Ac.Ft. 300 253 167
Total _ Ac.Ft. 458 305 295
Surface Area
~ Sedimant Pool 2/ Acre 12 11
Water Supply : Acre’ - - -
Flooduater Pool Acre 54 40 &5
Volume of Fill Cu.Yd. 77,200 50,800 53,620
Elevarion Top of Dam Foot $33.6 887.7 13,2
tiaximum Height of Dam 3/ Foot 37 30 ' 28
Emergency Spillway
‘Crest Elevation Foot 230.0 . 884.5 ¢11.0C
Botton idth Foot 50 60 39
Type - Veg. Veg. Vog.
Percent Chance of Use 4/ . 1.7 3.2 1.6
Averzge Curve No. - Condition IT 71 76 75
Emergency Spiliway Eydrogreph :
Storm Rainfsll (6-Hour) 5/ Inch 6.79 6.60 5.60
* Storm Runoff Inch 3.47 3.¢0 3.7%
Velocity of Flow (Ve h) é/ Ft./Sec., 0 0 0
Discharge Rate 6/ C.F.Ss. 0 0 0
Maximum Water Surface Elevation &/ Foot - - -
Freeboard Hydrograph
Storm Rzinfail (5-Hour) 7/ Inch 13.70 13.60 13.60
Storm Runeoff Inch 9.78 10.43 10,23
Velocity of Flew (V.) 6/ Ft./Sec. 8.0 7.7 6.0
Discharge Rate 6/ C.F.S. 793 844 343
Maximum Water Suvface Elevation 6/ Foot 933.6 837.7 913.2
Principal $pillvay Capacity (iaximum) C.F.5. 19 16 11
Capacity Equivalenis
Sedimznt Volumz . Inch 2.45 0.%4 3.73
Hater Supply Volume : Inch - - -
Detention Volume ' Inca 4.35 .57 4,52
Spillway Stovage 8/ - Ingh 3.10 2.60 3.45
Claqfi or St"’LL k=g Ji A é____.

(aue fecotnozas on Last paze tabple 3)
Supplemont
Marain 1953
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CTAPLE 3

——

S STRUUTUAT DATS - FLOOLMATIR

Big Sandy Creai Hatersned, Texas
(Trinity River Watershned)

BETARDTOG STRLC

72

IUALS - Cratd,

: : STRUCTUAL NuamER
Item . i tuit 27 : 23 29
Drainage Arvea Sq.Mi, 1.85 0.87 2.93
Storage Capacity
- Sediment Pool (1lst 50 Yr.) Ac.Ft. 61 44 1258
Sedicment Reserve (2nd 50 Yr.) Ac.Ft, 83 61 177
" Hater Supply ) Ac.Tt. - - -
Sedirent in Detention Pool Ac.Ft. 3s 25 128
* Flocdwater Detention Ac.Tt. 435 202 667
Total Ac.Ft, 517 332 1,047
Surface Area
" Sediment Posl 2/ Acre 14 10 21
. Water Supply Acre - - -
Flocdwater Pool Acre 51 35 93
Volume of Fill Cu.Yd. 111,570 43,510 172,720
Elevation Top of Dam Foot 820.3 840.5 1903.3
Maximum Height of ham 3/ Foct 35 37 55
Emergency Spillway
Crest Elevatjcy Foot 816.5 837.0 895.5
‘Bottom #idth Foot 20 50 150
TIype Veg. Veg, Veg.
Percent Chance of Use &/ 2.5 © 3.6 1.9
Average Curve No. - Condition 1t 75 79 75
Emergency Spillway Hydrograph
Storm Rainfall (6-FEour) 5/ Inch 6.60 6.60 6.60
Storm Runoff Inch 3.79 4.22 3.79
Velocity of Flow (Ve) 6/ Ft./Sec, 0 0 0
Discharge Rare &/ C.F.S. 0 0 0
tlaximum Water Surface Elevation 6/ Foot - - -
Freeboard HEydrogranin
Storim Rainfall (6-Hour) 1/ Inch 13.70 13.60 13,60
Storm Runoff Inch 10.38 10.88 106,23
Velocity of Flow (v,) 6/ Ft./Sec, 8.2 8.1 8.2
Discharge pate 6/ C.F.s. 1,580 765 2,5¢3
Maxioum Watar Surfzce Elevztion &/ Foot 820.3 840.,5 503.3
Principal Spillsay Capacity (Waximum) C.F.S. 23 13 43
Capacity Ecuivaleats
Sediment Volume Inch 1.84 2.80 2.43
Water Supply Voluuse Inch - - -
Detentien Volume Inch 4.41 4.35 4.59
Spillway Storags 8/ ~ Inch 2.65 2.95 2.48
Class of Structuse o A __A : A

Sez foornctes on loso page table 3)

Sepplemant

Maren 1973
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TABLE 3 ~ STRUCTUAE DATA -~ TLOODWATER RETLIDID

ek Watersasd, Teras

(Trinity River Waterszoed)

3 '
-
[ ]
[#5]
okt
=¥
=
)
L4
o
S
£3
wt
15
1

TSTRUCTURE NUMER____

. Item . : Uuit i, _"56‘ : 31 t 32
Drainage Area 8q.Mi. 0.75 2.60 1.21
Storage Capacity
© Sediment Pool (lst 50 Yr.) Ac.Ft. 61 100 75
Sediment Reserve (2nd 30 yr.) Ac.Ft. 85 137 105
+ Water Supply Ac.Ft. . - -
Sediment in Detention Pool Ac.Ft. 37 58 47
Floodtrater Detention Ac.Tt. 177 745 300
Total Ac.Ft, 360 1,041 523
Surface Area
Sediment Pool 2/ Acre 11 10 13
Yater Supply Acre - - -
Floodwater Pool Acre 36 82 43
Volume of Fill Cu.Yd. 72,590 133,910 €2,230
Elevation Top of Dem Foot 934.5 897.7 8¢2.0
#aximum Height of Dam 3/ Foot 58 65 43
Emergency Spillway :
Crest Elevation Foot €32.0 393.0 383.0
Bottoa Wideh Foot 8 200 100
Type : Veg. Veg. Veg.
Parcent Chance of Use 4/ 3.1 0.8 1.3
Averaze Curve Mo, - Conditim II 75 74 71
fmergzency Spillway dydrograrpu
Storm Rainfall (6-Hour) 5/ Inch 6.70 8.40 %.50
Storm Runoff Incia 3.08 6.20 5.¢0
Velocity of Flow (V.)} &/ Ft./Sec, 0 2.3 4.0
Discharge Rate &/ C.F.S. 0 178 197
. Maximum Water Surface Elevatien 6/ Foot - 893.7 8569.2
.Freecboard Hydrograph '
Storm Rainfall (5-Hour) 7/ Inch 13.70 20.40 20.50
_ Storm Runoif Inch 1C.38 16.73 16.30
Velocity of Flow (Vo) &/ Ft./Sec. 5.7 ¢.3 2.3
Discharge Rate 6/ C.F.S5. 727 5,024 2,500
Maximum, Water Surface Elevation 6/ Fool 34.5 £97.7 3¢2.8
Principal Spillway Capacity (Haximum) C.F.S. 11 47 ¢
-Capacity Equivalents
Sediment Volume Inch 4,40 2.13 3.54
Water Supply Voluma Inch - . -
Detention Volume Inch 4.26 5.38 4,55
Spillway Stovege G/ Incha 2.46 2.64 4.06
Cless of Structure A ‘s, B
(Sze footnotes on last page tatle 3) o
Supplene:
Marein 197
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' TARLE 3 - STRUSTUNE r::'-‘-.’i.‘.-'\__:_:; OODUATER RETLIDING_STRUCIURES - Contd

Ba_'_., Candy Crech Uaters.ed, Texas
(Tx 1PLt} River ﬁfturoue i)

TR T B i TTTSTRUCTURE umesa
e IEem oo P Wnic 733G 3% TRy
Drainage Arez Sq.Hi. 0.64 2.71 1.52
Storaze Capacity

' Sediment Pool (lst 50 Yr.) Ac.Fi. 49 7¢ 62
Sediment Reserve (2nd 50 Yr.) ac.Pt. b5 110 s5
Water Supply Ac.Tt, - -
Sediment in Deteuntion Pool Ac.Tt, 28 45 3%

- Flooduater Detentien Ac.Fi, 154 x 660 400

Total Ae Ft. 295 895 524

Surface Araa ;

Sediment Pool 2/ Acre 8 15 12

Water Supply Acre - - -

Floodwager Pool Acre 31 75 43
Volume of Fill Cu.Yd, 64,850 151,570 117,535
Elevation Top of Dam Foot 526.6 515.9 cl1.4
Maximum Height of Dem 3/ Foot 33 55 53
Emergency Spillvay

Crest Elevation Foor 324.0 €12.0 $05.5

Pottom Width Foot 50 120 150

Type ' Veg. Vez. Veg

Fercent Chance of Use &/ 1.8 1.9 1.

average Curve No., - Condition II 73 75 72

Ererzency Soillway Hydrograpa ' o
Storm Rainfall (&-Four) 5/ Inch 5.60 6.50 c.40
Storn Runoff Inch 3.80 3.79 5.24
Velocity of Flow (Vi) &/ Ft./Sec. 0 0 4.0
Discharge Rate &/ C.F.S. 0 0 285
Maximum Watey Surfece Elevation 6/ Foog - - 2L7.8

- Freeboard Hydrograpa ' _
Storm Rainfall (6-dour) 7/ Inca 13.60 13.50 2C. 40
Storm Junoff Inca .99 10,13 16.32
Velocity of Flew (V.) &/ Ft./Sec. 5.7 3.6 £.5
Discharge fate 6/ C.F.5. 471 2,324 4,003 -
Maximum Jzter Surface Elevation &/ Foog 26,6 915.¢ cll.4
. Principal Spillway Capacity (paximui) . C.F.S. 10 42 25
Capacity Equivalents
Sediment Volume © Inen . 4.15 1.33 2.27
Water Supoly Volume : Incn - - -
Datention Volinnz Inca £,52 4&.57 4.93
Cpillvay Storage 8/ : inch 2.53 2.20 3.60
Cless of Stuuziure . . A ‘Lg;_
(see fooLnL 25 on 143t pagz taple X e
Supplanent
Mareca 1853
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' TABLE 3 JERE DiTA - FiOCDUATER REVARDING STRUCIURES - Coatd,
g S?l v Creox '“LQLSHOQ, Tevos
(Trinity River Jatersaed)
o | T TSTRCCTCRE NUwsng
Itew — Cndt ;36 i 37 i AR
Drainage Area Sq.Mi 0.58 0.74 2.50
Storage Capacity
- Sediment Peol (lst S0 Yr.) Az.Ft. 46 24 53
Sedirent Reserve  (2nd 50 Yr.) AC.FL 63 34 as
HWatevr Supply Ac.Ft. - - -
Sediment in Detenticn Pcol Ac.Ft. 30 14 37
Floodizater Detention Ac.Ft, 139 222 572
Total AcC.Pt 278 294 757
Surface Area
Sedimant Pool 2/ Acre 7 3 1¢
Water Supply Acte . - - -
Floodwatar Pool Acre 29 39 70
Volume of Fill Cu.Yd. 5,480 57,800 97,550
Elevation Top of Dam Foct 352.7 8§22.¢ 7356.1
Maximun Reigot of Dam 3/ Foot 28 23 ' 2¢
Emergency Spillway
Crest Elevation Foot 050.0 31¢.5 132.5
Lottom Width Foot 50 100 150
Trpe Veg Veg. Veg
Perceut Cnance of Use 4/ 3.0 0.8 2.2
Averacge Curve Wo. - Condition IT 77 74 74
Emergenzy Spillwzy Hyd Lograpn
Stovm dainfzll (6-Hour} 5/ Inch 6.70 2.50 5.70
- $tora Runoff Inca 4.G9 6.2¢ 3.79%
Velocity of Flow (Vo) §/ Ftr./Sec. 0 2.2 0
Discharge Rate 6/ C.F.S. 0 34 C
Maximum Water Suvface Elevaticn 6/ Foot - 820.0 -
Freeboard Hydrozrapn _
Storm Rainzall (6-Hour) 7/ Inch 13.70 20.50 .70
Storm Runoff Inch 10.67 16.82 10,24
Velocity of Flow (Vo) 6/ Ft./8ec. 6.9 7.9 8.0
Discharge Rate 6/ C.F.S. 495 1,539 2,403
Maximum Water Surface Tlevation 6/ Fouot 052.7 82z.¢ 706.1
Principzal Zpillway Capacity {Maximum) C.F.S. 10 14 3&
Capacity Equivalents .
Sedinent Yolume Inch 4.50 1.83 1.39
Jater Supply Velumz Inch - - -
Detentien Volunme Inch 4.50 5.62 4,22
Spillwey Storage 8/ Incn 2.75 3.35 2.12
Class of S:trvctuve A B

— e e —

K .
b A & e ———rm e A
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i ‘ - TABLE 3 - STRUCTUUE Dath - FLODDIATER RETAZDING STAUCINAES - Conkd.
g Big Ssndy Credk watersaad, Texdas
% (Trinity Rive: Yatersned)
!
l : :_ STRUSiL B Reista
Item i, Unit 3 : 40 : 41
Drainage Area . Sq.ild, 1.83 1.82 1.47
Storage Capacity
Sediment Pool (st 50 Yr.) Ac.Ft. 63 45 44
Sedinent Recerve (2nd 50 Yr.) Ac.Ft. 87 57 54
Water Supply Ac.Ft. -~ - -
Scdiment in Detenticn Pool _ Ac.Ft. 38 16 23
Floodwater Detention ; Ac.Ft, 441 564 380
Tota Ac.Tt. 629 612 437
Surface Area '
Sediment Pool 2/ . Acre 13 10 15
Water Supply Acre - - -
Floodwater Pool Acre 58 69 54
Volume of Fill Cu.vd. 80,670 139,170 55,910
Elevaticn Top of Dam Foot 801.3 913.3 803.7
Maxivum Feignt of Dam 3/ Foot 41 52 33
Emergency Spillway
Crest Elevation Foot 7¢7.5 910.0 805.5
Bottom Width Foot 8O 120 1C0
Type Veg. Veg. Veg.
Percent Chance of Use &/ 1.8 ' 2.0 2.1
Average Cuxve No, - Condition IT 73 80 78
Emergency Spillway Hydrograpn -
Storm Rainfall (6-Hour) 5/ Inch 5.70 6.70 .70
Storm Runof: . Inch 3.563 4,42 3.99
Velocity of Flow (v.) 6/ : Ft./Sec. o . 0 0
Discuarge Rate 6/ C.F.S. 0 0 0
HMaxinum Water Suviace Elevation 6/ Foot - - -
Freeboard Hydrograpn '
Storm Rainfall (6-Hour) 7/ Inch 13.70 . 13,80 13.50
Storm Runofs Inch i0.09 11.20 10.52
Velocity of Flow (V.) 6/ Ft./Sec. 3.3 7.6 7.5
Discharge Rate 6/ c.¥.8. 1,400 1,605 1,330
Maxinum Yater Surface Elevation 6/ Foot 501.3 ©13.3 $09.7
Principal Spillway Capacity (iizximum) C.F.5.° 28 31 23
Cepacity Equivalsnts
Sediment Volume Inch | 1.93 1.21 1.55
Hater Supply Volume Inch - - -
Detention Voluma. Inch 4.52 5.09 4.60
Spillway Storage 3/ ' Inch 2.50 2.95 2.55
Class of Structure A & A
(Sce foornotes on last page tesie 3) ' '
Mareh 195
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? Fooo "mrL[. 3_- SIRUCTIRE PAZ4 - TLODDVATER RET:
H Blf* Sandy Crechk Vatoershzd, Tex
g (Trinity River ilatecshad)
: : __STRUCTURL NUSBOR
Ttem i Unit 42 : 43 : 44
Drainage Area ] Sq.Mi. 2.88 3.24 2.00
Storags Capacity :
Sediment Pool- (1st 50 Yr.) Ac.Ft. 53 45 31
Sediment Reserve (2nd 50 vr.) Ac.Ft, 78 55 .39
- Water Supply Ac.Ft. - - -
Sediment in Detention Pool Ac.Ft. 29 12 10
Flooduater Detention . Ac,Ft. 653 781 491
Total Ac.Ft. 812 8S3 571
Svrface Area
Sedinent Yool 2/ Acre 9 12 8
Water Supply ' Acre - - -
Flecdwater Pool Acre 67 66 49
Volume of Fill Cu.Yd, 127,330 110,710 116,639
Elevation Top of Danm Foot 755.2 779.9 783.9
Maximun Heignt of Dam 3/ Foot 47 55 45
Emergency Spillway
Crest Elevation ' Foot 750.5 774.5 779.5
Bottom Widta Foot 120 120 130
Type Ves. Veg. Veg.
Percent Chance of Use 4/ 3.1 » 3.2 4.0
Averige Curve No. ~ Couditicn I3 77 81 81
Emergency Spillway Hydrograph ' '
Storm RainZall (6-Hour) 5/ Inch 6.70 §6.90 6.70
3torm Runoff Inch 4.09 4.71 4,52
" Velocity of Flow (Vo) 6/ Ft./Sec. 0 0 0
Discharge Rate 6/ C.F.S. 0 0 0
Maximum Water Surface Elevation §/ Foot - - -
Freebeard Hydrograph
Storm Rainfall (o-Hour) 7/ Inch 13.80 .13.90 13.70
Storm Runoff Inch 10,77 11.43 11.23
Velocity of Flow (V.) 6/ Ft./Sec. 9.4 150.1 9.0
Discharge Rate 6/ C.F.S. 3,085 3,825 2,313
Maximum Water Surface Elevatien 6/ Foot 755.2 772.9 783.9
Principal Spillway Capacity (llaximum) C.F.S. - 41 49 3N
Capacity Eguivalents
Sediment Volume : Inch 1.05 0.65 0.75
Water Supply Velume - Inch - - -
Detention Volume Inch 4.25 4.52 4.60
Spillway Stovage &/ Inch 2.24 2.33 2.33
Class of Structure A A A
(See footnotes cu last pagze tahle 3) :
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1Total for:
:Instzlla-
: tion

Unit : Period

rTotel For
:bites Con-: Project
! svrusted ¢ Totel

Dreinage Ares

Storage Capacity
- Sedireat Pool (st 50 Yr.)
Sedirant Reserve (2nd 50 Yr.)
-Water Bupply
Sedirment. in Detention Pool
Floodwater Detention
Toval

Surface Area

- Bedinm=nt Pool
Water Supply
Floodunater Pool

Volusze of Fill
Elevation Top of Dan

Keximun Heizat of Dam

a

Smergency Suillwas
Crest Elevatior
Bottor Width
Type .
Percent Chance of Use
Average Curvz Iio. - Condition IT
Emergency Spillvay Hdrograph
Storn Rainfz1l (6-Hour)
Storm Runoff
Veloeity of Flow (V,)
Discherge Rate
Baximum Water Surface Flevation
Frzeboard Hydrograph
Storm Reinfell (6-Hour)
Storm Runofrl _
Velocity ‘of Flow (Vo)
Discherge Rzte
HMaxirun Vater Surface Flevetion
Prineipal Spilluvay Capacity (Mamimum)
Capaeity Bouivalents
Sedirunt Voluma
Water Sunnly Voluzme
"Detention Volucs

Spillvay Sterzze

- Lol L oI
1235 ¢f Shrussuss

Acre
Acre
Acre

1,740
L,eh7
16,00
1,619
31,823
56,435

581
892
4,283

935

Cu.Yd. 5,255,930 81g,k8e

Foot

Footl

Foot
Feot

Inch
Inch
F%. /Sec.
C.F.5.
Foot

Inch
Inch

Ft. /Sec,
C.F.S,
Feet

C-FQS-

Inch

Inch
nch

ah

Inen

XK
XX

KXX

XXX

163,30

2,913
k,012
16,400
1,838
39,675
65,739

851

&2

2,271
6,057,412

AX2L

XxX
XAX
RIX
KX,
b ol
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TADLE 3 -~ CTRUTNINE BAEL - PLOONAETER HE"“F@DIZ(G STRULHCRES - Cortd.
Big S=ngy Creek Watershad, Texas
Trinity River Watershed)

Exclusive of arez controlled bty other floodweier retarding struciures.
Surface area at top of riscr cexclusive of sedirmont ponl area of
rultiple-purposs Site Ho. 22&.

Meczsured from centerline of stresm channel to effective top of dam.
Based on criteria as set forth in Chapter 21, Section 4; Hydrology,
Part I - Watershzd Planning, of the lational Engincering Yandtook.
Velue of P taken from Figure 1, class "a" structures, Figurs 3, closs
"b" structures, Spllliay Design Storms, ELGIITERING-NYDROLOGY MEND-
RANDUM TX-1

saximum during passage of hydrogrewi

Ty 1

Value of P taken from Figure 2, class "a" structures, Figure 4, class
& y ! J g ’

!l

structures, Freeboard Storn, EEGIHIERING-HYDROLOZY MENMORANDIL TX-1.
3 3

Storage from emergency splllway crest to top of dam.

Conslsts of 5,000 acra-feet of recreationzl water storage and 11,400

acre-feet of rmuniclpal water supply storage.

Supplemant
March 1958
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TABLE 3B - STRUCTURE DATA
GRADE STABILIZ-TION STRUCTURES
Big Sandy Creek Watershed, Texas
(Trinity River Watershed)
: : : : :Stor-
Structure:Prainaze: Volume : rafe X :Design Cap. Freq of Opel Type of
Number ; Area :of Fill : Drop Class Height:Prin.Spill.: Em, Spillwar:Structure
{Asre) (Cu.Yd.) (Feet) i (cfs) (Percent)
101 17h 12,300 21 a 846 b1 k.0 Drop Inlet
102 26 2,420 12 a 93 16 4.0 Drop Inlet
103 138 9,380 22 a ch7 ka2 k.o Drop Inlet
104 80 7,800 20 a 506 20 k.0 Drop Inlet
105 56 5,060 15 a 183 20 L,0 Drop Inlet
106 234 15,060 33 a 1,649 a7 L.o Drop Inlet
107 122 7,670 27 a 1,296 Ly k.o Drop Inlet
108 55 6,700 29 a 390 25 k.o Drop Inlet
109 98 8,820 11 a 25k 36 L.o Drop Inlet
110 130 9,870 2k a 309 76 k.o Drop Inlet
11 50 8,150 22 a 336 22 4.0 Drop Inlet
112 112 22,100 21 a oo ko 4.0 Drop Inlet
113 83 8,760 23 a £33 22 k.0 Drop Inlet
11k 69 9,950 26 a 619 22 ) Drop Inlet
115 43 4,850 15 a 206 20 L,0 Drop Inlet
116 119 11,270 26 a 736 4L .o Drop Inlet
117 10k 3,260 23 a 502 L6 L,0 Drop Inlet
118 BLTe 6,580 2l a 725 ks k.0 Drop Inlet
119 60 6,230 25 a 397 22 ) Drop Inlet
120 Lé 5,600 22 a 310 22 .o Drop Inlet
121 32 9,210 8 a 200 8 k.o Drop Inlet
122 L6 1,150 32 a LL2 2k 4.0 Drop Inlet
123 L6 9,420 19 a 195 20 L0 Drop Inlet
124 72 11,300 23 a 469 21 4.0 Drop Inlet
125 61 7,600 1 a 275 20 4.0 Drop Inlet
126 125 6,900 11 a 290 35 4.0 Drop Inlet
127 114 7,230 20 a 65k b1 k.o Drop Inlet
128 52 5,950 23 a 332 22 4.0 Drop Inlet
129 26 9,500 17 a 254 7 4.0 Drop Inlet
130 29 10,080 25 a 33k 23 e} Drop Inlet
131 35 10,500 ek a L2k 22 Lo . Drop Inlet
132 21 5,300 14 a 160 7 k.o Drop Inlet
133 28 7,400 el a L& L5 4,0 Drop Inlet
TOT:1S 2,696 291,960
Supplement
March 1968




TABIE 3C - STRUCTURE DaTa ~ DIVERSIONS

Big Sandy Creek Weatershed, Texas
{Trinity River Watershed)

Structure Dralnage Volune of Capacity of
Number Area Length Fill Quclet
(Acre) (Fect (Cu.Yd.) (c.f.s.)
301 15 700 1,700 23
302 53 2,400 6,150 6l
303 2k 1,300 3,960 33
304 21 850 2,200 30
305 19 650 k,300 27
306 13 900 5,600 L2
307 8 360 1,350 15
308 8 800 1,800 15
309 Lo 900 6,500 50
310 31 1,320 3,780 k1
311 23 2,200 - 8,940 32
312 56 3,200 11,700 67
313 7 700 2,550 I
314 11 800 1,370 18
TOTALS 320 17,580 61,900
Supplement
Mareh 1968
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TABELE 3D - STRUCTURE DATA

CRITICAL AREA PLANTING

Big Sandy Creek Watershed, Texas
(Trinity River Watershed)

83

Structure - : Area To Be : Area To Be :
Number Seeded Fenced Fencine
{(acre) (acre) {lin.ft.)
CA-1 30 33 3,230
CA-2 40 47 4,900
CA-3 30 34 4,950
CA-4 40 48 7,100
CA-6 143 159 13,500
CA-7 8 12 3,200
CA-8 40 45 4,000
CA-9 9 . 13 2,020
CA-10 30 43 3,800
CA-11 76 86 8,180
Cca-12 22 28 4,200
CA-13 25 36 4,600
CA-14 20 29 4,030
CA-15 10 17 3,300
CA-16 20 29 4,030
ca-17 16 18 3,700
CA-18 36 4 1,600
CA-19 70 .80 7,500
TOTALS 665 798 87,840
Supplement
March 1968
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TABIE b - AJIVUAL COST
Big Sandy Creek VWatershed, Texas
(Trinity River Watershed)

(Dollars)

. amortization : Ope
of :

ration
and

: Installation : Maintenance :

Evaluation Unit : Cost 1/ :+ Co

st 2/ : Total

56 floodwater reterding structures;

one multiple-purpose structure; land

stabllization measures, consisting

of 33 grade stabilization structures,

17,580 freet of diversions, 66° acres
- evitical area Planting, 57,040 feel

of fence enclosing 750 acres for

vegetative cover improvement; 61

miles of stream channel Ilmprovement;

and basic recreatlon facilities. 308,910 5

TOTAL ) 306,910 5

1/ 1lnstallation costs based on 19567 prices and amortized for
at 3 1/4 percent.

g/ Includes operation and maintenance and replacem=n%t costs
recreational facilities and land stabilization measures.

Supplement
March 1968

6,260 365,170

6,260 365,170
100 years

for basic




TABLE 5 - ESTIMATED AVERAGE ANNUAL FLOOD DAMAGE REDUCTION BENEFITS

Big Sandy Creek Watershed, Texas

(Trinity River Watershed)

(Dollars) 1/

sEstimated Average Annual Damage: Damage
: Without With Reduction
Item : Project Project Benefits
Floodwater
Crop and Pasture 151,781 58,991 91,790
Other Agricultural 61,402 17,069 44,333
Nonagricultural (Road
and Bridge) 67,287 13,566 53,721
Subtotal 279,470 89,626 189,844
Sediment
Overbank Deposition 26,095 3,605 22,490
Reservoir 2/ 14,168 7,804 6,364
Subtotal 40,263 11,409 28,854
Erosion
Flood Plain Scour 2,394 - 786 1,608
Gullies 1,429 432 997
Subtotal 3,823 1,218 2,605
Indirect 32,356 10,225 22,131
TOTAL 355,912 112,478 - 243,434

1/ Price Base: Adjusted Normalized Price Index, Advisory WS-17, May 1366.

2/ Sediment damages to Amon Carter and Eagle Mountain Lakes.

Supplement
March 1968
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TAPLE 7 - CONSTRLCTION UZLTS
Big Sandy Crecl: Waterghad, Texas
{Trinity Ziver Wstersned)

(Dollars)

:  Annual H Annual
Measures in Construction Unit :* Benefit Cost

Construction Unit No. 1
Floodwate: Retarding Structures 2%, 3, &%, 5A%, 5B%,
and 6 54,434 14,890

Constructlon Unit No. 2
Floodwater Retarding Structures 1, 14, 1B, 1C, and 1D 27,084 11,320

Construction Unit No. 3
" Floodwater Retarding Structures 8%, 84, 9, 10, 11%,
12%, 13*%, 13a, 13B, 13cC, 14%, 144, and 15% : 51,540 28,570

Construction Unit No. 4
- Floodwater Retarding Structures 16 and 17A 19,115 12,090

Construction Unit No. 5
Floodwater Retarding Structures 18% and 20% and
Multiple-Purpose Site 224 36,535 11,910

Construction Unit No, 6
Units 1, 2, 3, 4, and 5; Floodwater Retarding Struc-
tures 22B, 23, 23A 24, 244, 24B, 24C, and 24D; Grade
Stabilization Structures 101 through 114 and 110
through 121; Diversions 301 through 310 and 314; and '
Critical Area Planting CA-1, CA-2, CA-3, CA-4, Ca-6,
Ci-7, CA-8, and CA-19 210,836 123,731

Construection Unit No. 7
Unit 6 and Stream Channel Improvement - Main Stem,
Big Sandy Creek and Brushy Creek Tributary 328,751 177,251

Construction Unit No. 8
- Unit 7; Floodwater Retarding Structures 254 and 25 .
through 37; Grade Stabilization Structures 122 through
133; Diversions 311, 312, 313; and Critical Area
Planting ca-9 through ca-13 350,534 223,927

Construction Unit No. 9
Unit 8; Floodwater Retarding Structures 38 through

44; and Stream Channel Improvement - West Fork of
Trinity 416,086 294,850

* Constructed,

Supplement
March 1968
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INVESTIGATIONS AND ANALYSES

Surveys and investigations made for the development of the Watershed Work
Plan (Auvgust 1955) were considered. These data and the following investi-

gations were used in the preparation of this supplemental work plan.

Iand Use and Treatment

-

The status of land treatment measures for the watershed was developed by
the soil end water conservation districts with assistance from Soil Conservation
Service work unti personnel located at Bowie, Bridgeport, Decatur, Fort Worth,

and Jacksboro.

At meetings held in Bowie, Eridgepors, and Decatur, the measures for land

treatment required to establish a sound soil, water, and plant conservation

program for the watershed were determined.

Trends in farming and ranching operations, expecied changes in land use,
soll condition, land tenure, and other pertinent.data were used. From these
data, land treatment measures expecled to be applied during the 1i-year
installation period were selected. Past rezves of application were examined,
and the need for funds to be used for accelerated technleal assistance was

determined.

Land treatment practices that have been applied on farws and ranches under
conservation plans, obtained from accowplishiment records maeintained by the
Soil Conservation Service, were expanded to represent those applied to date

within the watershed.

An estimate was made of the measures thet could be applied in the 10-year

installation period. The acres to be treated and cost of treatment measures

are shovn in table 1.

T
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Table 1A reflects the cost of land treatment measures applied prior to

development &f the supplemental work plan,

Engineering
The following steps were taken in raking the englneering investigations:
1. A base map of the watershed was prepared showlng wabershed
boundary, drainage pattern, system of roads erd railroads,
rajor pipe lines end poverlines, and other pertinent inforration.
2. Probable sites for floodwater retarding structures were located
b& study of U. 8. Geological Survey topographic quadrangle sheets
and stereoscopic photo study. A field examination was made of

the selected floodwater reterding structure sites. Those sites which

did not show sufficient storage possibllities or in which obstacles
were encountered making the site unfeasible were dropped from
further consideraiion. A dase ma2p was used to show iocations of
structure sites that could be used to evaluate alternate sygtems of
structural measures needed to meet project objectives.

3. Fifty-four additional floodwater retarding structures; stream‘channel
Improvement, eritical area treatment, aﬁd multiple-purpose structure
sites were recommended to the sponsors for consideration‘and de-
tailed survey,

L, Engineeriﬁg surveys were started after agreement was reached with
the sponsoring local organizations on the locations of chanuels
and structure sites to be studied. Surveys were carried out as
follows:

&, Horizontal control - The scale of aerial rhotographs was

checked during mapping of the topograrhy of the structure sites.

Chained distances were plotted on the aerial photographs for
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those sites for which the topography was developed by the

Kelsh Plotter.

Vertical control - Existing U. S. Coast and Geodetic Survey

and U. S. Geological Survey veanch marks were used to establish

a system of temporary bench marlis. These were used in making
surveys for evaluations and proposed structural measures,

Site survers ~ Tertatlve capacity tables for the proposed stxruc-
ture sites were developed from USGS quadrangle sheets and used as
a guide in determining the extent of surveys needed. Topographle
raps of the reservoir areas with L-foot contour intervals and a
scale of 1 inch = 660 feet were developed on aerial photographs.
Topographic maps for six of ihe proposed sites {rere develered by

use of the Kelsh Plotter.

Cross section and profile data were obtalned at proposed flood-~
vater retarding structure centerlines, pipelines, utility lines,
and roads involved in each site., After preliminery reservoir
plans were accepted by local sponsors, detailed fopographic

maps of the emergency spillway areas were prepared with a scale
of one inch = 100 feet and 2 contour interwval of 2qfeet. Con~
tour lines at the elevation of the top of the riser, the emer-
genc& spillway crest, and two feet above the emergenc; splllway
crest were located on the ground and plotted on the aerial photo-
graphs. These surveys were used to develop data to finalize de-
sign, determine estimated installation cost, determine land rights

requirement, and to prepare final land rigots work maps.

5. Design of flocdwaeter retarding structures was initiated as soon as

survey data was completed. Structure classification and detention
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and sediment storage reauiremanis for eaech structure site wers
deternined froa criteriz outlined in Washington Engineering
Mermorandum 8C8-27 (Rev. March 19, 1965) and Pexas State Monual
Supplement 24h1l. After storage tables and curves were developed
trom topographic maps, principel enu.emurgeﬂcy spillwey crast

elevations were determinag, Llterrate locations for each dam vere

analyzed to determine the most economical and Teasible site.

The elevations of the sedin=nt and deieontion pools wers detervined
from the storage curves., The tqp of the riser wzs set by pro-
viding capacity for the expected sedinment éccu.u] ation for the

first 50 years. The elevations of the emgrgency spllivays wers set
by pfoviding capacity for the required volume for detention and

the 100-year sediment accurmulation. Only the 50-year accumletion
of sediment was provided for in eleven of the structures coastructed
as they were designed under criteria current at the time of con-
Btructign. Detention voluwes in all structure sites meet or excecd
the minirum criteriz set forth in YWash ingteon nngineerln" Memoran -

duwa SCS-27 (Rev, March 19, 1965) and Texas State lManue nlemant

2l

Flooduster detention capacity was provided in all structures accord-

ing to structure classification as follows: For class "a" struca

tires - de*a*nnunu of evmeCUnd runef{ fren 2 23-year stora eivart
‘and class "b" structures - detain.ent of ewpected runoff from & 50~
year svorm event, The expeeted runo®™f Tron thess shorms evencs +os
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determined according to criteria set forth in Washington Englneer-

ing Memorandum 27 (Rev. March 19, 1965) and the method set forih
in Englneering-Hydrology Memorandum T%-2.

Appropriate emergency splllway design and freeboard storms for all
structurss were selected froum figures 1 through 6 of Engineering-
Hydrology Memorandum TX-1l as follows: Class &' structures -

figures la and 2, ard class b structures - figures 3 end 4.

Spillway design end freeboard inflow hydrographs were déveloped by
the distribution gréph method. The appropriate inflow hydrographs
were routed through each reservoir by the Goodrich floodrouting
method elither graphically or by computer to determine the widith

of emergency spillwvay and effeciive top of dam. Various combina-
tlons of splllway widths and deptihs were computed to deteriine

the most economical structure,

Construction costs were determined from a preliminary desigm and
cost estimate of significant individual items such as excavation,
embankment, prineipal splllway, cleariag, and fencing. Unit prices
were based on recent contracts of structures with similar site
characteristics. Conditions peculiar to & particular site such as
rock excavation are reflected in designs and cost estimages.

Structure data and cost distribuiion tatles were developed for pro-

- posed Tloodwater retarding structures to show the drainage area,

planned detention capacity, sediment volume, water supply storage,
release rate for principal spillway, emergency spillway capacity,
ares Inundated by the pools, wvolume of fill in the dam, estimoted

cost, and other pertirent date (tables 2 and 3).




Approximately 100 gully systems which appeared to be critical
sediment source areas were selected from aerial photographs and
placed on a tase map of the wasersied., Each system was examined
in the field and k1l were selected and recommended for treatment
because of excessive land loss and sediment contribution down

streanm.

entative plans for treatment were determined for each s,stem at

we time of the initial field inspection. The amount of native
perennial grasses which would serve as a seed source was con-
sidered in determining the areas to ve seeded. Seeding was planned
only on those areas without an sdequate perennial native grass seed

source. A4ll areas planned to be seeded or menaged to improve the

vegetative cover will be fenced. Engineering surveys were rade
at each system in order to determine the location and meke pre-
1iminary designs and cost estimetes of grade stabllization struc-

tures and diversions. .

Tables were prepared showing pertinent data and cost estimates for
the grade stabilization structures, diversions and critical area

plantings (tables 2, 3B, 3C, and 3D).

A similar table was prepared shoving cost estimetes and pertinent

design informetion for stream chacnel improvement {table 31).

Hydrologic and Hrdraulic

The following steps were taken as part of the hydrologic and hydraulic
investigations:
1. Basic meteorologlc and hydrolo.ic data were tabulated from

Climatological Bulletins, U. 5. Ueatler Bureau, U. S. Geo-

- |
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lngical Survey Water Supply Papers, and local records. These data

Were analyzed to determine averaze precipitation depth-duration
relationships, seasonal distribution of precipitation, frequency
of occurrence of meteorological events, historical flood series,
rainfall-runoff-peak discharge relationships, and the relationship

of geology, soils, and climate to runoff depth for single storm evenis.

Ergineering surveys were made of valley cross sections, high waLer
marks, bridges, and other data pertinent to deterrining flood and
sediment damages. Valley cross sections were selected to represent
the stream hydraulics and flood plain area. Evaluation reaches were

delineated after joint study.

Cross sections for plenning stream chammel improvement were surveyed
at approximatel; 1,000-foot intervals oxn the maln stem of Big Sandy

Creek, Brushy Creek tributary, aad est Fork of the Trinicy River.

The before-project hydrologic conditions of the watershed were deter-
mined on the basis of cover conditions, land treatrent, soil groups,
and crop distribution. The II-Condition Curve aurber of 75 for the

hydrologic soil-cover complex tas determined from studies of water-

. 8hed soils end cover.

The after-project conditlons were determined‘by analyzing the resulis
of the land treatment that would be applied durirg the installation
period. This study revealed that a II-Condition Curve numter of 7h

1s applicable.

Cross section rating curves were computed from fleld survey data by

the use of Mamning's formula.
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iips were determined in accord-

5. Runoff-ponk dischargs relations
ance with procedures sct forin in ;ec“nlcal Relezse 20, 'Com-

puter Problum for Project Formulation, Hydrology' {Central Tech-

nical Unit, Soil Conserwvation Secvice).

6, Slage-~area inundeted curves yere developed from field survey
data for each poriion of the valley rerreseated by & Cross

E8%=]

section., Composite runoff-azrea inundated curves vere developz

for each evaluation reach. Similar fomilies of curves were
developed to show the effect of the system of floodwater re-
tarding structures and ihe additionz) benefits of an improved

' channel,

7. The rainfall records from tha Bridgeport gege were situdled for
the period 1923 through 1961. From & tabulaticn of cumnlative
departure from norzal precipitation, the 20-year vericd 1939
through 1958 was ef erminsd 1o be reprcacntative of normal pre-
cipitation on the watershed. The historical evaluvation series

was develoved from that peried, with individuzl events limitez -

to a period of 2 dzys.

8. Determinstions were rade of the area that would have teen in-
undzted by each steoru of the evaluatidn series under each of
the folleoving conditions:

a. The withous-project conditlon usinz the before-project
spll-cover complex nunber.

b. Tre inztzllation of lord treatnent mensures ani Flond-

m..&mz’m»,r T LR T T T T T
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c. The installation of land treatment mezsures, flocdwarer

reterding structures, and strenm channel improvemant.

9, The evaluetion series contzined 71 stors that would cause flood
damage et the suallest ecross gection, an average of approxirately

four floods per year.

10. The runoff frou the largest storm in the historical evaluadion

plain

[&F)

flocd series was roubed o determine the meximer floo

ares that would be used in the computations of @damages end verefits,

11, Tractive force, alloweble velocily and ted-loed conditions werc
studicd in develcping designs for proposed strean channel improve-

ment.

The proposed improved strean channel for the West Fork of the Trinity
River will carry the peak dischirge of a storm producing_ggifof
runoff from the uncontrolled areas of.bcth Big Sandy.Créek and

Salt Creek and LaZerals watersheds plus 10 percent of thz2 relecse

flows from the cosbined floodsater retarding structures.

The irproved stream channels planned for the rain sten of Big
P

Sandy Creek snd for Brushy Creek tributery are designed to ac-

- commodate the pezk discharge of e storﬁ proﬁucing 1,00" of runoil
from the uncontrolled area plus release veters frox Tloodvater
retarding structures.

Sedimantation

Sedirartation investigeticrs were rz2de in aceordancs with prosadures owt-
jined in ‘Guide to Scdirsndastion Invesiignticng”, Bowlih Azcional Technieczl

Service irex, U, 8. Degarbuzat of Azriculture, £411 Consemmbion Seovd

-

Mazrch 1955,

T R T Tl A W B
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Sediment Storage Reguirements
The 100-year sediment storage requirements for the floodwater retarding
structures and the multiplé-purpose structure were made as follows:
1. GCross erosion rates were determined for the drainage areas
gbove pites in accordance witlh: Chapbers VII and X of the
Cuide., These rates were adjusted to reflect the effect of
lend treatment and land stabilization measures {where eppli-
ca-ble)v
2. Appropriate sediment delivery and trap efficiency ratio ad-
justmente were made in accordance with Chapter VIII.
3. Allowances for difference in density were based on volume
weights ranging from 85 to 100 pounds per cubic foot for soil
in place and from 45 to 80 pousds per cubic foot from sediment.
]
h, Allocation of sediment in siructures was made as follows:
a, Floodwater retarding structures
Condition
Period of : of Alloestion
Deposition : Pool ' Sediment  (Percent)
First 50 Years Sediment (First 50 Years) Submerged 60
Sediment (Second 50 Years) Lerated 20
Detention Aerated 20
Secaond 50 Years Sediment {Second 50 Years) Submerged 70
Detention Aerated - 30
. Multiple-purpose structure :
' Condition
Period of - ) of Allocation
Deposition Pool Sediment  (Percent)
100 Years Combined Sediment and
Water Supply Subrerged 75
Detention Aerated 25
Critical Sediment Source areas
Approximately 100 gully systems were selecied from aerial photographs as
possible oritical sediment sources. Field examinations were made at eacn
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system to determine active headward and lateral ermsion, presence of active
overfalls, and degree or amount of stabilizaiion effected by land treatrent
end natural revegetation. Aerial photographs made in the peried 193%-1950
were compared with those made in 1959-1353 to establish rates of gully growth
by headcutiing, lateral erosion, and migration of overfalls. Forty-one gully
systems were found to be causing significant land loss and contributing ex-
cessive amounts of sediment to the streams and flood plain and were designated

as critical sediment source areas and recommended for treatment.

Flood Plain Sediment, Scour, and Swamping Dazmages

Sediment and scour damage investigations were mwade by wvalley cross section
and mapping methods, as explained in Chapter XTI of the Guide. Damage cate-

gories, measurements, and summaries were made in accordance with suggested

procedures.

The reduction of monetary damage from overvank deposition and swemping is
based on reduction in sediment yield and reduciion of area inundated. The
reduction of flood plain scour damage is based on reductions in depih and

area inundated.

Sedinmentation in lake imon (G, Carter and Eagle Mountain ILeke

The present rate of sediment accumulation in lake Amon G. Carter‘is based on
a sedimentation survey of the reservoir made in May 1967 by the Sgil Conser-
.vation Service. This survey indicates an anﬁual sedimentation rate of 0.51
acre-foot per square mile from Big Sand; watershed for the ll-year period
(May 1956 to May 1967}. The romvined program of land treatment and flood
preventioh measures 1s expected to reduce the annual rate of deposition to

0.29 ecre-foot per square mile.
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‘Estimates of sediment damage t8 Fagle Mountain Lake from Big Sendy Creek
watershed were based on the adjustment of gross erosion volumes for expected
delivery ratio, trap efficiency, and volume weight chenge for sediment in
the reservoir. The estimated present a:qnual rate of sediment accumulation
is 0.60 acre-foot per square mile, With tle project installed, it is ex-
pected that the annual sediment contribucion from the watershed will be 0C.33

scre-foot per square mile.

Channel Stability

Channel stability investigations were made on Big Sandy Creek, Brushy Creek,
and the West Fork of the Trinity River. Field investigations included 30
borings along the proposed channel improvement on the West Fork, 53 borings
along Big Sandy Creek, and 12 borings along Brushy Creek, Fifty soil saxzples
were selected for laboratory testing. These tests included mechanical analyses,

Atterberg limits, soluble salts, and percent of dispersion.

Soils encountered on the West Eork and Reacﬁ I of Big Sandy Creeck {figure T)
were dominantly sandy and silty clays (c1, cH). Occasional deposits of silty
sand {SM) ere present at grade. In Reach II of Big Sandy Creek, conesive
materials are subordinate in volume to silty sands throughout much of its -
extent._ Sapd and clay deposits are approximately equivalent In occurrence

on Brushy Creek.

The plasticity index of the clays ranged from 9 to 59, with the higher plas-
ticity clays usually occurring in the flood plains of the Uest Fork and Reach

I of Big Sandy Creek. ¢ A50_size of tire noncoliesive materials averages

about 0.15 millimeter.

The Schoklitscin bedload equation was used to determine the relationship be-
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Sandy and Frushy Creeks. These studies indlcate that incoming bedload and
transport capacities of Brushy Creek and Reach II of Big Sandy Creex will
approach, for all practical purposes, equilibriwu. Aggradatién of a relatively
low degree generally can be expected throughout the extent of the planned chan-
nel improvement inagggggﬁl_of Big Sand . Creek,. Exceptidns are noted in the
vicinities of valley sections 5 and 10 where sand deposits are expected fo

accumulate at annual rates of 4.0 and 6.0 acre-feet respectively.

Sediment source studies indlcate that the design channel of the West Fork will

be more than adequate to carry incomlng sediment under project conditions.
Tractive forcece and g;;gﬂahlgﬂxglggiixdnﬁihﬂds were then applied to check the
ability of the soll materials to resist the forces exerted by channel flow.
Studies reveal that the channel will be located primarily In cohesive materials

that have allowzble tractive force values from 0.20 to 0.65 pound per sguare

e, -

Toot. Design velocities range from 3.75 to 2.20 feet per second. These design

velocities, with few exceptions, are less than the gllowable velocities {4.C0

o 5.50 feet per second).

Tractive force and allowable velocity analises indicate that the proposed
channel on the West Fork will bve g n..col er er design
conditions., Where occasional deposits of noncohesive materials are exposed

&t grade, minor bank erosion and channel entrenchment can be expected.

_QigpngEd_soils occur within the planned chennel improverent on the West Forx.
Soile testing revealed that most of the dlspersion lies within the low to
moderate -range. However, a few goil horizons were found to be highly dispersed.
These deposits are not widespread, are.inter?dttent in cceurrence, and account
for only a small volume of the total matericl within the channel improvement.

Field exazinations of channels in the dispersed soll areas reflected no abnormal

|t d PR A R - Pl b AR LB i b G OF e e R e P
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'stability conditions. These inspections included observations of strecmbanks
and streambeds of locall; improved ciiannels azs well as natural chianuels,
Stability analyses and slopé desizns were Lased on the dominant channel con-

ditions. Adequate provisions for mainteirance have been included.

Geologic
Preliminary geclogic investigations were made at each of the pro»osed suruc-
ture sites in accordance with procedures outlined in Chapter 6 of 'Guide Lo
Geologic Site Bxploration,” South Regional Technical Service Area; U. 5. De-

partment of Agriculture, Soil Conservation Service, June 1967.

Description of Problems - Floodwater RetardingLStructure Sites

Formations of the Pennsylvanian and Cretacecus crop out at dam sites. Tae
Fennsylvenian system is represented by veds of the Graham, Thrifivy, Harpers-
ville, and Puevle formations of the Cisco group. The claystone, limestone,
and sandstone beds of the Cisco group dip to the northwest and because of
erosional processes are in sharp contras: with Cretaceous reclis which dip fo

the southeast.

Beds of the Cretaceous system lie unconforwably on the ercded Pennsylvanian
strata. The Cretaceous system is represented at structure sites by tlie Twin
Mountainé, Glen Rose, and Paluxy formations of the Trinity group and strata
of the undifferentiated Antlers group. Formations of the Trinicy group are
composed of claystones, shales, limestones, silistones, and sandstones, The
wldely dist{ributed sandstones and silistuones are cross-bedded, laminated, or
massive; they are generally poorly cemented and friable, though a few leds
are indurated locally. The strata of the Antlers group are correlative with

those of the Trinity group exceplt that the linesione beds are missing.

PRI M oo o T WM S M AL i e s g R PRI O
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Nine sites are planned in the Cisco group, inecluding Sites 1, 1., 1B, 1C, 1D,

3, 6, 84, and 9. Thirty sites are Planned within the outcropz of the Trinity
and Antler groups. These include Sites 13C, 1k, 228, 23, 23a, 2k, 2h:, o24B,
2kc, 2D, 254, ang 25 through bk, sites 13, 138, 15, 16, and 174 are located
at the Pennsylvanian-Cretaceous contact. Generally the abutments of these sites
are composed of claystones and sandstones of the Antlers group, and the flcood
plains are underlain by interbedded szndsiones and shales of the Graham forma-

tion.

Flood plain elluvium consists mostly of beds end lenses of clayey sand, sandy
clay, and silty sand. The deep, permesble soils in the foundations of the

sites located 1in the sntlers and Trinit: groups will necessitate the installa-
tlon of dralnage weasures to control seepage'and reduce piping hazerds. Seepage
problems are considered minor on the remainder of the sites. Some of the deeper,
nearly vertical channel slopes should be flattened to reduce differential settle-

ment between the compacted materials and che foundation soils.

Adequate soll material 1s available within sediment pool areas for enbankment
purposes. The higher embankments protatly will need berms on tie downstream

slopes, as well as the unstream slopes, for erosion control,

lfost emergency splllway excavation will bve in sandy clays, silcy sands, end
poorly cemented sandstones {hardness 1-2}. These‘materials are highly erodible
and will be vegetated as Scon as possitle afier constructio:. Rock excavation
is expected in the removal of thin to mediunm tedded sandstone and limestone
from the emergency spillway areas of § structure sites, These sites and the

estimated percent of rock in emergency spillwvay excavation are:

- 81te {fumher Fercent Rock
lC, 8.":\-; 9, 12, 38 ) 10
1B 25
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Plunge basins are recommended on most of tihe sites to dissipate the ercsive

force of principal spillway discharge.

Degcription of Problems - Multiple.-Furpose Structure Site No, 2214

Bedrock of this site consists of hardness 1 to 4 strata occurring as sandy
conglowerate, sandsitone, siltstone, and shzle. These strata form pars of

the Lower Antlers group.

Abutment strata consist of interbedded silty sandstone and silistone wiih
coarse grained sandstones or conglomerates capping the higher elevations.
Permeabilities of these strata are expected to range from 1low Lo uodersiely
low. Permeabilities of the shales and sandy siltstones in the foundaiion are

estimated to be low to very lov.

Deep silty sand, sandy clay, and clayey sand alluvium exist in the flood
plaein. A nearly positive cutoff with & mexirmum depth of 4O feet can Ue ob-
tained in underlying siltstones and shzales. DBlanket drain applications should

control the stght seepage anticipated in tae abutments.

Upstream borrov soils and reqﬁired excavavion from the emergency spillway

area are satisfactory f11l materials. However, hauls for materials are anti-

cipated teyond D" grid in the flood plein teczuse of static water tables en-

countered at deptiis averaging eight feet.

"Borings in the emergency spillwaey area revealed sandy clays and claye;” sands

at shallow depths {2 to 6 feet) underlain b} hardness 2 sandstone and silt-

stone to below proposed grade, All required excavation will be cominon.

The harder sandstones and conglomerates whichi cap the right abutment are of
suifahle qualitr and quantity to provide material for construction of 2 nlunge

basin.
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Further Investigations

Detalled Investigations, inecluding exploration with core irilling equlruent,
will be made at all sites prior Lo consiruction., Laboratory tesis will e
performed to determine the sultebilit; end hendling of embankmeat znd founda-

tion materials.

Basic methods used 1n the econoric lnvesiigecions and analyrses are ocutlined
in the "Tconoirics Gulde for Watershed Frotection and Flood Freveation, ' U. S.

Department of igriculture, Soil Conservacion 5 rvice, March 196k,

Agriculture damage schedules were obtained oy interviewing lendcimers and

operaters ~f approximately 55 percent of the flood Tlaln. These schedules

covered past, present, and future land uée‘ crop distribution urder normel
conditlons, crop yields, other agricul:vial losses, and depth of flooding.
Supplerentel daie on normal crop yields vere owtained frem agricultural
workers in the area. he preéent land use ou all of the flood plala w2s ob-

valned by fleld mapping.

Analyses of this information forwed “he vasis for determining the dama;eabie

value and damage races for various depths.and scasons of floodlng. T..e proper

rates of damage were applied to the floods 1n tiue historlcal series, covering
| the period 1939-1953, inclusive. 4n &d ustient was made to take into account

the effect of recurrent flooding when several floods oceurred witliin ore »ear,

Fleld studies indicate that land use, .ields, frequency of flooding, end
anticipated future use warranted the division of this watershed into 15 reaches.
Consecuently, a different damegeatle value vas used for each rezch. Estirates

of damage Lo other agriculture properdy such as fences, livestock, cn-Tarn roads,
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and farm equipment were made from the annlrsis of inforpaticn convaized in theg
Tlood éamage schednles. Taz monetary velue of the pyeical dammge Lo the flood
plain land-from erosion and sedirzent was bosed on the value of the nroduction
lost. The estirate teox into account the lzg in recovery of producciviiy and
ﬁhe cost of farm o;éfations to speed recovery. Damaze from Tlood plain secour

was related to depth of flooding end veloclyyr, giving greater weigiat to deeper

flows,

Indirect daszges involve such itews es additional travel tixe for farmers,
re-rcuting of general traeffic, school Ttuses arnd rail dellveries, axd cost of
extra feed for livestock during and afcer floods. Based on information and

data obtained frow watersheds previousl: analyzed, it was determined that

. Indirect damages approxirate 10 percend of the direct darages,
Owners and operators were asked what changes vhe, would make in their flood

ticn were provided. Tihey

)

plain land use or cropping systens if fleod prete
indicated that a shift would be nmzde Ffroa woodland rasture to opsn rasiure.
Consequantly, it is nod expectéd that acrezges of crops subject to acrea e
allotments will be increzsed as a resuls of the project. Benefits frou more

intensive land use in provected arezs nave been estipated. o

reak and laterzls

<

Benefits have been clained outside tie project area in S8z1%

Watershed along the Vest Fork of the Trinity Riwver, beitwesn Izke Bridzerort end

ju]

Eagle Mountain lake, ' .
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ﬁvaluation of domage from sediment accuzulation in LaXe Amon G. Carier and
Eagle Mountain Lake Reservoirs was made ty streight-line depreciation of the
construction cost adjusted to norrelized price levels. The value per ecre-foot
was obteined by dividing the reservoir cost by the acre-feet of original storege.
The vencfits were allocated to the various reaches in the watershed éccording

to drainzge are=s controlled by floodwater revarding structures.

The expected viéitor'days‘of récréationél uée in ﬁﬁltiple—purpose Site 224

was based on the population within a 50~75 mile radius, or about one hour driviﬁg
time from the site and with consideration given to other recreational facilities
in the are=. This'analysis‘indiéatei that the project will have an average of
76,000 visitorﬁdays ennually. A value of $1.50 per exﬁéqted visitor~-dzy wes used
for'esti;ating.reqreation bé;efits for Site 224, |

Benefits from municipal water stdrége_in‘Sité_22A.§eré estirated to ve equiva-

lent to the annual cost of ean alternate site For this pureoss alone,

Evaluation of incidemtzl recreation benefiis was tased om en ecsnoie anzlysis

of existing strucliures sad from past expsrience. This aralysls Indiczied trz

the project will =zwe 2n averzze of 32,300 visitor dzvs annuslly ard net haneli

of $0.50 ter visitsr day, after 2llowancas of 30.10 for associatad costs., It
was estimated that the capacity of the sediment pools would recain edeguate for
recreational purpeses for 40 years and decline to zero at the end of 50 years.

The incidental recreational berefits were discounted to allow for this decrease

in capacity.

Sedondary benefits sterming from the project were estirated to egual 10 percent

« of direct primary berefits, including those from reduction of daragzes {except

indirect), more intensive and changed land use, incidental, agricultural water

ranagensnt, muicipal wzter end recreation, Secondary benefits induced by the
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project were comsidered as 10 percent of the increased cost of production with

intensificetion of the flood plain after installation of the project.

The values of easements were determined through local appraisal, giving full
consideration to current rezl esteate rarket values. An estimate was made of

the velue of production lost in the pool arons he instﬁl‘ tion of the pxo-
gram. In this uppraisal it uas con31dezed that the sedlmﬂpt pools would yield;
no production. The land covered by tne detention ﬂools would be used as pasturé

after installation of the structures. The avarage annuel loss in production

' within the floodwater retardinb structu:eg plus seconds AYY COELS therefrom vere

cowpared with the amortized value of ehsertnts. Tre easement value WAas found

. %o be greater ‘and thexefore was used in economic justificatlon to assure &

conse:vative nenetlt-cost analySLS..



