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In accordance with the specific request of the farmers and others living
in the Cow Bayou Watershed, a work plan has been prepared primarily for
flood prevention, and a copy will be provided you as soon as final

printing is complete.

As a result of the discussion held during the development of the plan and
reviewed finally with various members of the group on May 14, 18 and 20,
it is our understanding that the unit costs and schedules shown are in
harmony with those currently used by the agencies and organizations which
will participate in carrying out the plan. The Governing Bodies of the
McLennan County and Central Texas Seil Conservation Districts have concur-
red in the work plan and have incorporated the same in their respective

district work plans.

We have in the Soil Conservation Service budget for the fiscal year 1954
the money for initiating our part of the work as set forth in the schedule
of the work plan for 1954. The remaining Federal contribution, up to the
designated amount, will be submitted for inclusion in the Soil Conservation
Service budget request for each of the remaining fiscal years as set forth

in the schedule of the work plan.

If any significant changes should be needed during the application of
this plan, it is expected that the revision will be brought to your

attention.

/e/ L. W. Stasney _
L. W. Stasney, Area Conservationlist

-



&g

May 19, 1954

Mr. Carl L. Young

Work Unit Conservationist
So0il Conservation Service
Temple, Texas

Dear Mr. Young:

The Bupervisors of the Central Texas Soil Conservation District
have reviewed carefully the work plan for the prevention of
floods in the Cow Bayou of Mclennan and Falls Counties, Texas.,

We believe that the development of the watershed work plan by
the jJoint effort of the landowners, the District Supervisors

of the Mclennan County and Central Texas Soil Conservation
Districts and the Soil Conservation Service technicians has
resulted in a plan which we thoroughly subscribe to and wish

to push through to completion according to terms of cooperation

and the schedule in the plan.

We are officially incorporating inte our District Work Plan the
portion of the Cow Bayou flood prevention plan that directly
concerns our District.

We wish to commend Mr. E. W. Buchiein and his party and your
own staff of the splendid performance and cooperation that
you have shown through the development of this program.

Yours very truly,

_/s/ K. W. Barth
K. W. Barth, Chairman

cc: Louis Sigut
SC3, Rosebud
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May 10, 195k

Mr, William J. Thomas
Work Unit Conservationist
Soil Conservation Service
Wato, Texas

Dear Mr. Thomas:

The Supervisors of the McLennan County Soil Conservation District
have reviewed carefully the work plan for the prevention of flocods
in the Cow Bayou of Mclennan and Falls Counties Texas.

We believe that the development of the watershed work plan by the
Joint effort of the landowners, the District Supervisors of the
Mclennan County and Central Texas Soil Conservation Districts and
the Soil Conservation Service Technicians has resulted in a plan
which we thoroughly subscribe to and wish to push through to
completion according to terms of cooperation and the schedulie in

the plan,

We are officially incorperating into owr District Work Plan the
portion of the Cow Bayou flood prevention plan that directly
concerns our District.

We wish to commend Mr. E. W. Buchtein and his party and your own
staff for the spendid performance and cooperation that you have
shown through the development of this program.

Yours very truly,

és/ Dave Simons
ave Simons, Chairman

DS:kh

ccs
Mr. E. W. Buchtein
2604 Herring Ave.,
Waco, Texas.
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May 10th, 1954

Mr. Leon Stasney, Area Conservationist
S0il Conservation Service ‘
Temple, Texas

Dear Mr. Stasney:

The Cow Bayou Watershed Improvement Association and the governing
bodies of the McLennan County and Centrsl Texas Soil Conservation
Districts and the cooperators of the districts have actively parti-
cipated in the development of the attached work plan for the
prevention of flood in the Cow Bayou Watershed. This plan represents
the common understanding and agreement between the parties concermed
on the kinds and amounts of measures needed for the prevention of
flood in the Cow Bayou Watershed and the preservation and improvement
of the soils of the watershed. Our common objective is to comserve
our soil and prevent flood and improve our soils to bring about a
permanent agriculture in this area, We believe that carrying out
the objectives in this plan will accomplish this end.

The work plan for the Cow Bayou Subwatershed of the Brazos River has
been incorporated with and made a part of the District Work Plan of

our Districts.

A supplemental memorandum of understanding has been entered into
between the Soil Conservation Service and each district covering the
general terms of cooperation and stating the responsibilities of each

party pursuant to this program.
Yours very truly,

Sélhgsu /8/ Carroll Bailsy
ate Chairman, Cow Bayou Watershed
Improvement Association.
5618:;‘511. 'CﬁB/ Dave Simons
a airman, MclLennan Co.Soil

Censervation Pistrict, Board
of Supervisors

sézoésh /8/ K. W, Barth

a Chairman, Central Texas Soll
Conservation District, Board
of Supervisors,




corPY Washington 25, D. C.
Sept. 29, 1953

TOs Louls P, Merrill, Regional Direotor, SCS
Fort Worth, Texas

FROM; Robt. M. Salter, Chief, SC8

BUBJECT; Designation of Cow Bayou Wetershed, Texas

This is to inform you that I have designated Cow Bayou wetershed in MoLennan and
Falls Counties, Texas, s a project eligible for Federal assistance in the ingtalla-
tion of improvement messures under the Wetershed Proteotion item in the appropriatic

bill for fiscal year 195,

Cow Bayou watershed has been designated on the basis of the formal assurance of the
McLennan County Soil Conservation District and Central Texss Soil Conservation
Distriot Fo. 509, that they are ready to eponsor the program on the watershed and
to oooperate with the Federal Govermment, state and local agenoles end individuals

in carrying it out.

Cow Bayou wetershed, with an area of 103 square miles, is to be completely treated
within 5 years et en eetimated cost of 462,000 to the Federal Government, The
program is based on looel interests making at least an equal ocontribution. The
treatment will coneist of interrelated land treatment end structural meeseuree
designed to prevent the formation of deamaging floods, soll erosion and to retard
runoff and thereby oonserve and improve the agrioultural resources of the area,

Looal interests will be assisted by the Federal Government in the development of a
watershed plan and in the installation of waterehed protection measures in ascord-
ence with this plen. Thie aseistanos will oonsist of (1) providing teohnical
gervioes to accelerate plamning and applying lend-tresatment measures on watershed
lands, (2) designing and supervising the oonstruotion of oontrol measures, and (3)
lasuing invitations to bid and entering into contraots for the installation of

struoturel and related measures.

It is also intended to initiate studies in the Cow Bayou watershed that will provide
feotual informetion on the effects of a watershed protestion program on orop yields,
soll loss and sediment production, runoff, and flood flowe. The oooperation of the

Geologioal Burvey and other agenoles will be sought in oarrying out these evaluation:
The installetion of this program will aleo Sserve to demonstrate the willingness and
ability of looal interests to oooperate with the Federal Govermment in solvin;rtheir

™ watershed problema.

The Congress hae fixed a oeiling of $28,706,000 in Federasl coets to be expended in
a five-year period throughout the Nation on the Watershed Protection progranm.

The oelling for this project ss indicated above is §62,000 and cannot be exoeeded.
I am sure you have plans to get the work etarted at once in this watershed and 1
hope you will do so.

/#/ J. C. Dykes
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Work Plan
CON BAYOU WATERSHED

Of the Brazos River Watershed
Falls and MolLemman Counties, Texas
June, 199

Introduction

Authori

The Cow Bayou Watershed Proteotion Projest will be earried cut under the
authority of the Soil Conservation Ast of 1935 (Public Law No. L6, Thth
Congress) as implemented by the Waterghed Protestiom item in the Departmemt

of Agriculture Appropriation Aot, 1954. 1/

Purpoee and Scope of Plan

The purpoes of this plan is to state specifically the feasibls practices and
measures needed and how they will de oarried out to achieve the maximum
praciloable reduotion of erosion, floodwater, and sediment damages. Applica=-
tion of this mutually developed plan will provide the protection to and
improvement of land and water resources which cen be undertaken at this time
with the oombined feoilities of lecal interest sand State snd Federal agencies.
Upon completion and oantinued maintenanee of the measures set forth in this
plen & material oantribution will be made toward imoreasing agrioultural
production to the maximm level consistent with the ocapability of the lamnd,
thereby promoting the welfare of the landowners and operators; the community,
the 8tate, and the Nation. The area in the watershed includes parts of two
ocoxmties, MclLemmen and Falls, and contains 71,250 acres (111.3 square miles).

BUMMARY OF FLAN

Thie plan is & combination of land treatment practices and measures which
contribute directly to erosion oontrol and flood prevention, and of measures
primarily for flood prevention, The works of improvement es listed in
Tables 1 and 2 are planned to be installed during a S5-year period at an
estimated total cost of $2,026,435 of whioh $1,309,840 is to be borne by
State and looal interests and §716,595 by the Federal Govermment, These
estimates are inclusive of the current scosts of local interests and State
and Pederal agenoies under the going Natiomal programs pertaining to the
objeotlves of this plan, It is estimated that the Federal oontribution
under going sgriocultural programs will be $105,272 during the S=year period.

The MoLemnan County and Cemtral Texsas 8S80il Conservation Distriots, under
provisions of State emabling legislatiom, have agreed to assume responsibi-
lity for overall periodio inspection snd maintensance of the floodwater
rstarding struotures, snd streem channel improvement at an estimated amnual

cost of $§2,539,

1/ Ho Ro 5227, "A Bill Making Appropriations for the Department of Agri-
oulture for the Fiscal Year Ending June 30, 195 and for Other Purposes,”
BEouse of Representatives Report No. 900; Senate Amendment No., 26,

———————————————————————————
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The landowners and operators will meintain the land trestment measures at an
ostimated annual oost of $5,,98) in scsordence with provisions of the farmer-

district oooperative agreements,

Comparison of Benefit and Cost

When the works of improvement are applied and operating at full effectiveness
the ratio of the estimanted average annual benefit $502,035 to the estimated
average annual cost $11J;,192 is 3,48 to 1, based on current price levels for
vosts and long-term prices for benefits. Benefits were claimed on the Cow
- Bayou watershsd to its oonfluenoe with the Brazos River which includes a
portion of the sommon flood plain, Mejor demage has been caused three times
within the past eleven years by Cow Bayou on this common flood plain em
which Lake Whitney Dsm is expeoted to prevent future damage frem the Brazos

Biver,

DESCRIPTION OF THE WATRRSHED

Cow Bayou rises in the southwestern part of McLennan County, Tsxas, mear the
town of Moody and flows in a southeasterly direction approximately 27 miles,
entering the Brazos River three and one=quarter miles scautheast of Satin in
Falle County. Nortk Cow and South Cow Baycus are the major tributaries,

The towns of Loremna and Bruceville in McLennan County are lesated ix the
contral part of the watershed. Noereville, Chilton and Satin in Falls
County are located near the lewer snd of the watershed,

The watershed is serwed by the 4tohisen, Topeka, and Sants Fe; the Missouri,
Kansas and Texas, and the Toxas and New Orlesns Railroada; and by 1lh} miles
of roads, ef whioch 27 miles are paved (U.8. Highway #81 and #77, State
Highway #317 and Farm %o Market Highway #107).

The watershed has an area of 71,250 acres (111,33 square miles), of whish
5705 acres are im farms and ranches and 1,545 asres ars in urban arsas,
reads; and miscellaneous uses, Thers are 5,625 acres of bottomland in the

watershed, of whioh 5,053 asres are flood plain end 572 acres are stresan
shannel . These figures imolude the bottomland sommon to the Brazoes River,
Under present cenditions the entirs flosd plein would be inundated by the

- design etorm which would produce 5.5 imches of rumoff.
The Cow Bayow Fleod Plain is somewhat intensely wtiliszed; 79.8 percent is
- cultivated, 14,6 percent is pasture amd 5.6 percent is in misoellanecus
uses .,

The watershed 1ies emtirely withim #he Blaokland Prairie Problem Area inm
Boll Comservation., The soils are dark solored, fime textured and have been
developed from shales, limestones, marls and chalks, Approximately 8l
persent of the soils are deap, 10 percent shallow and lj peroent very shallow,
all of whioh are used for agricultural purposes. The remaining 2 percent
consiasts mostly ef deep solls im urban areas, roads and missellanecus uses.

The s0ils of the ares, in general, are in feir physioal condition, The
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land now in cultiwvation has lost approximately six inches of topsoil mnd much
organic matter through leng, intensive cultivation. A coneiderable acreage
of land formerly cultivated is mow covered with grass. However, approximately

2,935 asres of Class VII lend remain in sultiwation.

The principal srop is cotton, although a coneiderable acreage is planted to
emall grains, ehiefly oats, and to row srops such as grein sorghums and cornm,

Total land use in the watershed is estimated as follows:

- Land Use Acros Percent
Cultivation 53,050 7l
Pasture 12, 77¢ 18
Wooded Pasture 1,885 3
Formerly Cultivated 2, 000 3
Missellaneous 1/ 1,545 2
Total 71,250 100

1/ Includes roads, highways, farmsteads, railrcad rights-of-way, and villages.

The topography of the watershed ranges from steeply rolling 4c rery gsnbly
rolling. The upper one-third of the watershed is underlain by he Bagle Ford
shale of upper eretaceous age and is charssterized by stsep slopes and stream
gradiemts. The central portien is ocsupied by the Austin chalk formatiom, and
is moderately relling. The Taylor marl topography is gently relling, with

the exception of the narrow areas south of the main stem of Cow Bayou whioh is
sharasterized by short, moderately steep slopes. Elevations range from 850
feet above mean sea level in the extrems uppesr headwaters to 350 feet where
Cow Bayou enters the Brasos River. The main alluvial walley of Cow Bayomw
ranges from appreximately l;,000 feet wide at its junotion with the flood plain
of the Bragos River to less tham 150 feet wide near the headwsters,.

Mean temperatures range frem 86 degrese Fahrenheit in the summer to B degrees
in winter, The extreme recorded temperstures are 5 degrees below szere and
111 degreesz sbove zers. The average date of the last kKillimg frost is March

& 10 and that of the first killimg frost is Noevember 15, & norml frostfree
period of 249 days.
* The mean amnual preoipitation of 34.29 inches is well distributed, with the

larger average menthly rainfall escurriag im April, May and June. Individual
raing of excessive amounte, whieh may socur during any season, sause eroasiom
and serious flood damage., The minimum recorded annual rainfall was 12,39
inches; the maximum amnual rainfall was 60,20 imches.

Water for demestic mmd livestook wses im the rural ares is supplied largely
by shallow wells and small farm ponds. The towns of Moody, Bruseville,
Lorena, Mooreville, Chilton and Satin obtain water from wells.

Livestook operations within the Cow Bayou watershed are limitad by both water
and ferage resources. Of the orepland, an estimated 58 Psrcent hag been used

L]
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for produotion of sotton. The remaining cropland is used for production of
corn, grain sorghums and small grains.

The Cow Bayou watershed is served by two Soil Conservation Service Work Units
whioh are assisting the Central Texas and McLemnan County Soil Conservation
Districts., These work units have assisted farmers and ranohers in preparing
18}, sonservetion plans on 0,68l acres within the watershed. Where lend
treatment measures have been applied and.maintained for as long as 10 years,

c¢rop yields have increased 25 to 35 percent.

The 1L} miles of roads provide adequate access to the watershed. Of the 106
bridges, 2l span the larger streams., However, floods frequently make some

of the roads impassable. Detours thus occasioned osuse delay and extra travel
to places of employment and markets., Three reilroads cross the watershed and
provide ample loading facilities for carload lot shipments.

FLOOD, EROSION AND SEDIMENTATION PROBLEMS AND DAMAGES

Flood DamaEes

Cow Bayou has flooded frequently and ceaused high annual damage, Devastating
floods have ovourred at frequent intervals, the recent ones ocecurring April 21,
1945 and May 11-12, 1953. During the 20~year period 1923 to 1942, inolusive,
there were 82 floods in the watershed, ;2 occurring during the growing season,
Since 1942 nearly all of the large floods hawve occurred during the growing
senson. Had these floods been oounted in the ewsluation period the estimated
avorage annual orop and pasture damage would have been much higher. For the
floods experienced during the 20-year period studied the total direct floode-
water and sedimentation dameges were estimated to average $51,415 annually
under present conditions, of whioh $31,217 is crop and pasture damage. RExclud=
ing the area of flood plain which would be inundated by the proposed floodwater
reterding structures, these damages would be $51,083 and $30,886 respectively.
In addition, there are nmumerous indirect damages such as interruption of travel,
initial losges sustained by dealers and industries in the area end gimilar
items. The total annual value of these indireot damages are estimated to be
$5.108, The average annual monetary flood damages are summarized in table L.

Erosion

Erosion rates in Cow Bayou watershed are high, sinoe 70 peroent of the upland
area is in cultivation and a high percentage of the pasture land has only fair
or poor oover. Sheet erosion is the major source of sediment. 8eventy=-eight
percent of the total gross erosion in the watershed results from this proceas,
Gully and streambenk erosion produce eight percent of the total, and flood
plain scour acoounts for the remaining 1) peroent. The peroentage of sediment
yield from theee sources varies considerably at the mouth of the watershed

due to different delivery rates.

Reservoir and Pond Sedimentation

No large reservoirs exist in the watershed, Farm ponds, in gensral, have



suffered moderate losses in storage oapmoity from sedimentation. This eon-
stitutes an insignificant annual demage duo to the number and amall sige of

these ponds.

Channel hﬂu:‘emont

The channels of Cow Bayou and its major tributaries are entrenching slightly
over most of their lengths. Bank erosion ossurs throughout the fleod plaia

B area, but is of only slight to moderats conesquence. Tho most severo bank
erosion ococurs im the sharp bends of the streams, Lateral erosion of the

o banks in these aroas ranges frem 0.2 te 0.5 foot amnually. The average

- amnual land loss from this prooess is slightly over one acre, It is eetimated
that bank erosion contributes approximately seven porcent of the total sedi-
ment yield at tho mouth of the watorshed,

Overbank Deposition

Most of the flood plain on Cow Bayou and its major tributaries has received
substantial amounts of sediment deposition, but only 27 percent of the total
flood plain iz oonsidered damaged by this process. Practlioally all ef the
damaging esediment is deposited below the proposed floodwater retarding
structuros. Approximatoly 1,346 acres heve been damaged 10 to 25 perceant
in 50 years. The sstimated amual demages are as follows: 12,5 aores,
damaged 10 peroent; 9.5 acres, damaged 15 percent; 4.3 scres, damaged 20
percent; and 0.6l acres, demaged 25 percent,

Most of the dmmaging sediment depositas consist of silt end olay preduced from
erosion of tho upland subsoil. It is low in organic matter amd tends %e seal
the swrface of the flood plain eoile. B8ince tho ares affeoted by deposition

is also affected by flood plain sceur, the total effective depth of the

sediment deposits has mot beon great.

Estimated benefits, based on the redustion inm sedimentaticn damages offected
by land treatment measures and floodwater retarding strustures, were limited
to the flood plain area below etructures that was imundated by the largest
stora comsidered in tho 20-ysar rainfall series investigated, Bediment
damage, chiefly in the form of imfertile sediment deposition on bottomland,
- will be reduced 22 percent by the floodwater retarding strustures and channe)
” improvement, and 62 percent by the entirs program,

Alluvial Pans

Maxy short tributaries with high gradients emerge on the fleod plain of the
main stem in ths lower reaches of Cow Bayou, This has caused the formation
of numerous small alluvial fans at the outer edge of the flood plain, They
range ix area from one toc five sores and frem Qe5 to 1.0 feot im thiokmess.
The texture of the sediment is wounlly ocarser than the flood plain soile

and & reduotlon in produotivity results. The total ares of these fans is

16} aores. TFor evaluation purposes this aoreage was inoluded with everbank

dopoesition,

—



Plood Plain Seour

Frequent flooding has caused considerable scour damage, Forty-four peroent
(2,205 acres) of the flood plain hes been scoured by flood water, with
resulting damsges ranging fram 10 to 50 percent, The most severe damage is
ceaused by deep scour channels but the greatest area of demage results from
sheet soour. Fheet scour ocsurring on freshly plowed fields has eroded the
soil down %o plow depth during peak flood flows. The average snnusl damagzas
saused by flood plein scour are estimated as follows: L7 acres, demaged

10 percent; 62 acres, demaged 15 percent; 53 acres, demaged 20 percent; 57
acres, damaged 25 percent and 2 acres, damaged 50 percemt.

It 1s estimated that scour damege cosurs in about e 10-year oysle, from the
eriginal damage to recovery, and that the amount of damage is not inoressing
appreciably. Flood plain scour produces an estimated 2, percent of the
total annual esediment yield at the mouth of the watershed beocause of its
location and higher delivery rate then sediment produced by other gouroces,

EXISTING OR PROPOSED WATER MANACGEMENT PROJECTS

During the past 40 or 50 years numerous attempts have been made to control
floods on Cow Bayou frem the mouth of the stream o a point approximately
two miles above Highway 77 with warying degrees of suocess. The strean
originally emptied into what was kmown as Jackson's Lake which had an outlet
into the Bragos River. Convict labor was used to divert the streanm te its
present polmt of entry into the Braszes River. Individual lamdowners have
removed trees, debris, snd brush from the channel and eliminated sherp bende,
The oourse of Klimg Branch wes changed just above the T. & N. O, Meilresd.
This resulted im sconsiderable damage to the railroad embankment and ceused
the Railroad Company to purchass additional right-of-way to protect their
roadbed., An ¢ld slough was opened wp from the T & N. Q. Railrosd o Eighway
770 This channel now has mors capacity than the original Cow Bayou chamnel.
Head~outting has caused the enlarged channel tc extend to a point approximate-
ly twe miles above Highway 77 where it again Jeins the o0ld channel. Numerous
wnerganised attempts by individual landowners heve been made to levee the
stream. The most recent snd successfwl of these athempts is a system of
levees immediately below Highway 77 which were comstructed after the 1945
fleod. Durimg the past 10 years 11 small community groups of farmers have
cooperated with the MoLemnan County and Central Texas Boil Conservatiem
Distrisets im the preparation and application of so6il and water sonservation
Plans for their farms, The Biesrimng Comuittee of the Cow Bayou watershed,
composed of the leaders of the various sonmunities in the watershed, has
exerted its influence toward a higher degree of participation in this program
on the part of the farmers, renchers, and other interested parties.

FLOOD PREVENTION WORKS OF IMPROVEMENT TO BR INSTALLED

Moasurss Primarily for Flood Preventiom

The floodwater retarding strustures and other messurse needed to provide
flood pretection for flood plaim lands, highways, and urban improvements
are listed with their ocests in Table 2,

*
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A system of 1] floodwater retarding struotures and 2.56 miles of streanm
ohannel improvement are to be installed %o protest the flood plein lands
slong Cow Bayou and its major tributaries. The locations of the struotures
and etream ohannel imprevement are shown om the Work Plan Map, Fig. 2. Data
oonocerning the stream ehannel improvemont is summariced in Teble 5. Ths
system of fleodwater retarding struotures will detain runoff from 36 percent
of the Cow Bayou wasershed, BSufficlent detention storage oan be dsveloped
at all struoture eites to make poesible the use of vegetated spillways,
thereby effeeting s substential reduodien in cost over conorete or similar

strustural type spillways.

."

Bites for the floodwater retarding struoturss will be provided by lcoal
interests. The walus of these sites is sstimated tc be $52,908, based on
market values as determined by two egricultural appraisers of local banks.
Bite oosts were determined by adding the full value of the land in the
sediment pool and one-half the value of the land im the flocd pool, sinoce
the latter will remain in produotive use as pasture, The amortized ourrent
value of the struoture sites, $2,1,63 ennuelly, exceeds the averags annusl
value of ths loss of production within the sites at long=-term price levels.
Therefore, in accordance with eound prooedures, the larger of the two figures
was used in determining the eoconomio evaluation of the program.

Ths total estimetad oost of installing these struotures and the stream chsamnel
improvement is $751,768. The annual oost, including installation and main-

tenance is §29,720.

Foundation and Borrow Invostiga.tion:

In order to have data on the eultability of foundation oonditions and oon~
struotion materials at the proposed 11 floodwater retarding struoture sites
in sdvance of detailed design mnd the proouring of eazements, reconneissanoce
investigations were made on representative sites throughout the watershed.

Measures for Conservation of Water and Watershed Lands

A major phase of work is the seeding or improvement of 13,088 aores of idle

land and pasture land whioh has been so overgrazed that rs-seeding is
N neoessary to establish adequate ocover. Two thousand three hundred and sixteen

miles of terraces ars to be built on 7,792 eores of cultivated lend, and
48 miles of diversion terrsoss ars needed to proteot lower lying fields.
One thousand five hundred and sixteen acres of proteoted outlets are needed
to carry the runoff water from these terrsoes and diversions, Other lend
treatment measures inolude £52 farm ponds, 40,260 sores of cover oropping
and 5,789 aores of pasture and range lmprovement. In addition, landowners
should epply all ether needed land treatment measures applicable to the
watershed area. The estimated total cost of plenning and installing these
measures is 1,308,760 as shown in Teble 5. The annual oost, inoluding
installatior and maintenance ie §11),472,

Instrumentation

The effects of the watershed program have besn oamputed by sownd hydraulio,
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hydrologio, and economic principles and procedures. However, as & part of
the operations of this watershed, necessary rain gages and stream gages will
be installed to provide information on the actual effect of the recommended
waterghsd proteotion program on runoff, erosion, sedimentation and evapora-
tion. It ie anticipated that cooperetive arrangements will bs wade with the
U. 8, Geological Burvey, the Weather Bureau and other agenciss to assist in
installing end operating the gages and analyeing the effeots of the flood-
water retarding struotures and land treatment meesures.

Effeot of These Measures on Dama.gos and Benefits

The oowbined program of land treatment and flocd prevention msessures desoribed
above would eliminate damage on the Cow Bayou flood plein from all of the

65 minor flocds such &8s oocurred in the 20~year period 1923 to 1942, inolusive,
Of the 17 major floods, 12 would be rsduced to minor floods.

Average mannual flooding throughout the watershed will be reduced from 2,151 to
approximately 286 socres on Cow Bayou. The estimated average annual flood=
water deamage, based on the floods experienced in the 20-year period of study,
will be reduced from $50,177 to $6,268, or 87,5 percent.

dpproximately 80 percent of the expeoted reduction im aversge annual flood
damages caused by the storms in the 20-year period studies would result from
the system of floodwater retarding structures and from ohannel improvement.
The amnusl value of this reduction is estimated tc be $39,136 out of the
total of $48,917 from ell memsures, aes shown in Table L. Of this reduction
in damages $32,612 i1s from floodwater retarding structures and $6,52) is
from stream channel improvement.

Owners and operators of flood plain lands say that if adequate flood protestion
1s provided they will intemsify their use of these lands by growing more high
value orops esuch as cotton and alfalfe and shifting some land now in pasture
to oultivetion., It is estimated that this more intensive use would imcrease
the net incoms, after all sseociated expenses ars deducted, by $11,313 (longe

term prices) annually.

The total flood prevention benefits, including both the reductions in flood
demages and the benefits from more intensive use of flood plain lands, ars
estimated to be $60,230 amnually, In addition, it 1s estimated that the
oconservation benefits to landowners and operators in uplend aress of the
watershed from the applieation of land trestment messures would be §)3,805
annually. The totel expeoted bemefit from the ocombined program would amount

to $502,035 annually,

The installetion of the proposed watershed protection program on Cow Bayou
and the expsnsion of this program to the other tributaries of the Brazos
River will give added proteotion to flood plain lends elong the Brazos River
and greatly reduce the sedimsnt load oarried by the streem. The proposed
watershed protection progrem on Cow Bayou will have no known dstrimental
effeot on any downstream projsots that might be oconstructed in the future.
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The expeoted conservation benefits due to land treatment were determined by
eetimating the inereased net income which would result from the epplication
of the needed practices and measures. Although the total area used for
oropland would be decrsassd by the retirement of idle oropland and steep snd
severely eroded areas to pasture, it was aesumed that the peroentage of orop-
lend used for each orop would nct change. The total number of oattle would
be inoreased materially beceause of the increased asoresge of pasture and the
greater pasture carrying capacity to be expected from the applioation of land

treatment measures,

The estimated insrease in annual net inoome to the farmers from the applice~-
tion of land treatment measures is $369,710 from crops and $72,005 from
pasture, or a totel of $,41,805 annuelly,

Comparison of Costs and Benefit

The ratio of the average annual benefit from messures primarily for flood
prevention, $50,41i9, to the average annual value of the oost of the msasures,

m,?EO’ 18 B-bout 1n70ﬁ10

The ratio of the average mnnual benefit, $,51,586, from the land treatment
measures snd practices to their average snnusl cost $11),472 is about

5-95810

The estimated ratio of total average annual bensfits, $502,035, to total
average annual velue of the costs, $111,192 is 3.,8;1. See Table 5.

In eddition to the monetery bemefits, there are other substantial wslues
which will acerue from the program such as inoressed opportwmity for
recreation, better living conditions, sense of security, ete., whioh have

not been ewsluated,

ACCOMFLISHING THE PLAN

The Cooperative Extension Service will ocrnduot general information meetings
and looal farm meetings, meke radio and television broadcasts, prepare radioc
and press releases, and use other forms of disseminating information to the
landowners and operators in the Cow Bayou watershed to help mohieve under-
standing and stimulate partioipation in the entire plan to be carried out,
including the land treatment practices and measures and the measures primarily

for flood prevention,

The Boil Conservation Servioe will assign additional technicians end aids

as needed to the MoLennaen County end Central Texas Soil Conservation Distriots
to assist landowners and operators oooperating with the districts in the
preparation and application of soil and water oonservation plans. Agricul-
tural Coneervation Program Service payments will essist the farmers in
oarrying out the land trsatment practices and measures needed in the water=

shed within the S-year pericd specified for completion of the program.
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The governing body of the NoLennen County and Central Texas Boil Conserwation
Distriots will arrange for meetings according to & definite schedule, and by
individuel contacts encourage the landowners and operators within the Cow
Bayou watershed to adopt and carry out soil and water oonservetion plans om
their farms. Distriot owned equipment will be made availeble to the land-
owners in accordance with the existing arrangements for equipment usage in
the distriet. The distriot governing bodies will make periodic inspections
of the completed conservation measures within their distriots end follow
through to see that needed maintenance is performed.

Profeseional specialiets will be provided by the Soil Comservation Service

to assist in the planning, design, supervieion of construction; certification
of payments and related duties for the measures primarily for flocd prevention.
8ince most of this work on private lands will be done by contract, the Boil
Coneervation Service will be responsible for preparing specifications and
disoharging the warious steps involved in the letting of oontraocts in
aocordance with oustomary Federal procedures.

Table 1 and Figure 1 indioate the sohedule of operations for each phase of
the program which the cooperating parties have agreed should be followed to
achieve the most effioient promecution of the work. This schedule will be
ndjueted year by year on the basis of any significant changes in the plan
found to be mutually desired and in light of appropriations and ascomplish-

ments aotuslly made.

The warious features of cocperation between the cooperating parties have
been covered in eppropriate memorands of understanding and working sgreements.

PROVISIONS FOR MAINTENANCR

Estimated annuel maintenanoe costs after the land treatment measures and
flood prevention messures have been inetalled are shown in Teble 36

The floodwater retarding structures will be meinteined by the McLennan County
and Central Texas Soil Conservation Distriots, assisted by a maintenance
association, membership of whioh is made up primerily by benefited landowners.
The land treatment messures will be meintained by the landowners or operators
of the farms on which the measures are installed.



Table 1
Estimated Installmtion Cost by Years - Total Needed Program
COW BAYOU WATERSHED

(Brazos River Watershed)

s :_FY 105,: Bstimated Cost Fisosl Year 195
Mon sures ! Unit : Noe %0 : $ Non- : :
: ¢t be : Federal:; Federal: Private : Total
$ ¢ Applied: s Publio : $
(dollars}(dollars){dollare) (dollars)

- A-Measures Primarily for Flood Prevention (SCS)

Floodwaeter Retarding Struotures Each No. 1

Total A-Measures

B-Measures for Conservation of

" Watershed Lands Which Goniribute

Direotly to Flood Frevemtion (SCS)

Cover Cropping

Pasture Seeding

Terraoces

Diversion Terraces

Parm Ponds

Waterway Development

Pasture & Range Improvement

Farm & Ranch Planning &
Applicetion Aest, %Lool.)

Total B=Measures

Total A and B-Measures

Faoilitating Mea gures

* Progrem Evaluation (SCS)
Work Plan Development (§CS)
Looal Aset. for Easements eto,

ot

Totel W, P, Funds (SCS)

Grand Total

Going Program (SCS)

Aore
Acre
Mile
Mile
Esch
Aore
Aore

Aore

Aore

3,005 & Lo,763

37!738 =

37,738 - 3,045 Lo, 783
6,054 - - 45,405 45,405
2,118 - - 63,510 63,540
155 ~ - 23,250 23,250
5 - - 2,166 2,166
N1 - - 16,400 16,400
355 ~ - 15,975 15,975
6’48 - - 13296 1a296
23666 h3359 - - h3359
h3359 = 1683032 172,391
}42: 097 - 1713 o077 213: 17)4
2,950 - 2,950
19,012 - - 19,012
- - 750 750

6h3059 = - -
64,059 - 1,827 235,886
1,84 2,75 - - 2,751

1/ Velue of land essements and rights=of ~way,

relooation,
Agr=5CS5-Ft.Worth,Tex., 1954

including $600 for powerline

UMITEP ETATEE
PEFARTEENT OT RO AJCUATUAT

ROIL CONERATAT!IOR EENTICT

FOMT

WORTN. TELEAR



Table 1 ~ Continued

Estimated Installation Cost by Years - Total Needed Program
COW BAYOU WATERSHED

(Brazos River Watershed)

-
H

FY 1955: Eetimated Cost Fisocal Year 1955

:
: ¢t No., to : : Non= :

Ueasures t Unit s ba s Federsl : Federal : Priwte : Total
$ : Applied; ¢ Publie $

(dollars ){dollars) (dollars) (dolla:

A-Meagures Primarily for Flood Prevention (SC8)

Floodwater Retarding Struotures Each

Total A=-Measures

B~Measures for Conservation of
Wetershed Lands Whioh Contribute
Directly To Flood Prevention (50S)

Cover Cropping dore
Pasture Seeding Aore
Terraces Mile
Diversion Terraces Mile
Farm Ponds Bach
Waterway Development Aore

Pasture & Range Improvement dore
Farm & Ranoh Flanning &
Applicetion Asst. %&ool.) Aore

Totel B-Measures
Total A & B-Measures

Faoilitating Mensures

Program Evaluation (SCS)

Work Plan Development (SCS)

Leooal Asst. for Easements eto,
Total W. P, Funds (SC8)

Grand Total

Going Progrem (SCS8) dore

Nos. 3, 113,072 - 10,190 -1/ i53,262
1143: 072 - 10,190 153, 262
8: 65’-‘- - - &h 905 6’4: 905
3,938 - - 118,140 118,140
430 - - &4, 500 6, 500
11 - - L, 860 L, 860
55 - - 22,000 22,000
LI-75 - = 21: 575 21: 375
1:’4-55 = - 2: 870 2,870
2‘3 666 Ll-s 359 - - lh 559
L, 359 - 208,650 303,009
7,431 - 308,840 456,271
1,700 - - 1,700
- - 600 600

1}490 131 - - -
149,131 - 309,440 458,571
8,33, 12,501 - - 12, 501

1/ Value of lend easements and rights-of-way.



Table 1 = Continued
Estimated Installation Cost by Years - Total Needed Frogram
COW BAYOU WATERSHED

(Brazos River Watershed)

Measures

: FY 1956,

-ﬁ_ﬂo to 3

H
Unit ;

: Applied:

Estimeted Cost Fisoel Yesr 1956

be : Federal

2 Non= 3
1 Federal:
: Public :

H

Private  Total

A-Measures Primarily for Flood Prevention (SCS)

Floodwater Retarding 8truotures Each Nos,2, 182,964

Total A=Measures

E:!easures for Conservation of
Watershed Lands Which Contribute
Directly %o Flood Prevention (3C8)

Cover Cropping

Pasture Seeding

Tarraces

Diversion Terraces

Farm Ponds

Waterway Development

Pasture & Range Improvement

Farm & Ranoh Planning & Appli-
oation Asst. {Abol,)

Total B=Messures

Total A & B-Measures

Faoilitating Measures

Program Evaluation (SCS3)
Work Plan Development (SCS)
Looal Asst. for Easements eto.

Total W. P, Funds {SCS)

Grand Total

Going Program (SCS)

Aore
Aore
Mile
Mile
Esoh
Acras
Aore

Acre

Aore

(dollars)} (dollars) (doliars):(aollars)

: - 11,105 Y/ 191,069
5

182,964 - 11,105 194, 069
8,650 - - ély, 905 6,905
3,118 - - 93,540 93,540
580 - - 87,000 87,000
14 - - 5,970 5,970
€0 - - 2,000 2l;, 000
L63 - - 20,835 20, 835
1i1-!»35 - - 2: 370 2. 870
2, 666 I-h 359 - . - 1"" 359
1,359 - 299,120 303,479
187, 323 - 310,225 l-#97a 5)-&8
1,700 - 1,700
- - 600 600

189, 023 - = -
189,023 - 310,825 L99,848
8,334 12,501 - - 12, 501

Yy

relooation,

Value of land easements and rights-of-way, including $680 for powerline



Table 1 ~ Continued
Estimated Installation Coat by Years - Total Needed Program
COW BAYOU WATERSHED
{Brazos River Watershed)

Unit
1 Applied,

t FY 1957,

Estimated Cost Fiscal Year 1957

Non= ¢
1+ Federal i Federal:
1 Publio g

Private ;

Total

A-Measures Primarily for Flood Prevention (SC8)

Total A«Measures

B-Measures for Conservation of
Watorshed Landa Whioh Contribute
Diresily to Flood Prevention (5C8)

Cover Cropping
Pagture Seeding

Diversion Terraces
Farm Ponds
Te.terway Development
Pasture & Rangs Improvement
Farm & Renoh Plamni
Application Asst.

Total B=Maasures
Total A & B Measures

Facilitatinﬁ_ﬂeasuraa

Program Evaluation (8CS)
Work Plan Development (SCS)
Looal Asst. for Eamements, eto.

Total W, P, Funds (SCS)

W

Grand Total

Going Program (SCS)

Aore
Acre
Mile
Mile
Baoh
Aore
Acre

Aore

Aore

{dollars){dollars] {dollars) (dollars)

Floodwater Retarding Struotures Eeoch Nos.7,9, 144,801 6,000 g/f22,693 l/f173,h9h

6,000 22,693 173,494

- &, 155 6, 155

- - 81,210 81,210
- - 9}4-’ 500 9’4' 500
= - 5: bh2 5, -IJ-LIP—
- - 2’4: 000 2’4: 000
- - 8, 235 al 23 5
- - 2,872 2,872
- - Ll»n 359

- 2 80: J-JJJ-J- 28&: 775

6,000 303,107 458,267

- 1,700

6,000 303,107 159,967

- - 11,001

Value of land eagements and rights-of-way,
Relooation of roads.

inoluding $1600 for powerline relooation.



Table 1 - Continued
Estimated Installation Cost by Years - Total Needed Program
COW BAYOU WATERSHED
(Brazos River Wetershed)

3 1_FY 1958: Estimsted Cost Fisoal Year 1958

: : No, to : :+  Nomn~ : :
Measures s Unit be : Federal ; Federal: Priwate ;: Totael

: s Applieds s Publio ;

A-Measures Primarily for Flood Prevention (SCS)

Floodwater Retarding Structures Bach No. 11
Stream Channel Improvement Mile 2,56
Total A=Measures
B-Measures for Conservation of
~ Watershed Lands Whioh Conmbtrlbute
Direotly to Flood Prevention (8C8)
Cover Croppirg dore 8,353
Pagsture Seeding Aore 1,207
Terraoces Mile K2l
Diversion Terraces Mile 5
Farm Ponda BEaoh 26
Waterway Development Aore 140
Pasture & Range Improvement Acre 825
Farm & Ranch Planning and
Application Asst. (Acol.) Acre 2,666
Total B=Mesasures
Total A & B-Measures
Faollitating Measures
. Program Evaluation (8CS)
- Work Plan Development (SCS)
Looal Aest, for Easements etc.
v Total W. P, Funds (8C5)
Grand Total
Going Program (SCS) Aore 3,112

(dollars) (doliars){dollers) (dollara )

\

132,932

1,000 g/ 8,755
36,286

2,000

g

157,463 1,000 10,755 _/ 169,218

- - 62,648 é2,648

- - 36,210 26,210

- - 78,150 78,150

- - 2,008 2,008

- - 14,1400 14,400

- - 1,800 1,800

- - 1,670 1,670

1,359 - - 4,359

L, 359 - 196,886 201,245

161, 1,000 207,68 370,463

1,700 _ 1,700
1633522 - - -

163,522 1,000 207,44 372,163

5,118 - - 5,118

l/ Value of land easements and rights-of-way, inoluding $2000 for powerline relooation.



Table 1 = Continued
Estimated Installation Cost by Years - Total Needed Program
COW BAYOU WATERSHED
(Bragzos River Watershed)

1 s+ No., of : Estimated Total Cost
$ + Units : 3 Non- : )
lleasures t+ Unit ; to be : Federal : Federsl: Privete ; Total
c 3 s+ Applied; : Publio ; :
(dollars){dollars} (dollars) (dollars)

A-Measures Primarily for Flood Prevention (SCS)

Floodwater Retarding Struotures Eaoch 11 631,752 7,000 g/ 55,788 694, 5,0
Stream Channel Improvement Mle 2,56 3);,286 - 2,000 36,286

Total A-Messures 666,038 7,000 57,788 Y/ 730,826

B-Meagures for Conservation of
Watershed Lands Whioh Contribute
Direotly %o Flood Prevention (8CS)

Cover Cropping Aere 40,269 - - 302,018 302,018
Pasture Sesding Aore 13,088 - - 392, 640 392, &40
Terraces - Mlle 2,316 - - 347,00  347,L00
Diversion Terraces Mile L8 - - 20,416 20,446
Parm Ponds Each 252 - - 100,800 100, 800
Waterway Development Aore 1,516 - - 68,220 68,220

Pasture & Range Improvement Acrs 5,759 - 11,578 11,578

Farm & Ranoh Plamming and )
Application Asst. (Aocol.) Aore 13,330 21,795 - - 21,795

Total B=Measuros 21,795 - 1,243, 102:7‘1,26&,897
Total A & B-Measures 687,833 7,000 1,300,890 1,995,723

Faocll itt.tins Messuresa

) Program Evaluation (8C§8) 9,750 - - 9,750
- Work Plan Development (SCS) 19,012 - - 19,012
Local Asst, for Easements ato, - - 1,950 1,950

- Total W, P. Funds (SCS) 716,595 - - -
Grand Total 716,595 7,000 1,302,840 2,026,435
Going Program (SCS) hore 29,218 13,872 - - 43,872

"Includes $61,400 that may be available from other Federal Funds (A.C.P.8.) %o
reimburse priwmte interests,

_

% Value of land easements and rights~of-way, inoluding ;880 for powerline relooation,
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Table 7

Bummary of Pregram Date
CON BAYOU WATERSHED

(Brazoe River Watershed)

Item it Quantity
Yoars to Complete Program Yeur 5
Totel Remaining Installatiom Cost
Fedsral Doller 716,595
Non-Federal Dollar 1,309,840 1/
Annusl 0 & M Cost
Federal Dollar Rone
Hom~=Federal Dollar 57,523
Amnual Benefits Dollear 502,035
Floodwater Retarding Structures Baoch 11
Stresm Channel Improvement Mile 2.56
Maxizum Area Subject to Temporary
Inwndation by Structures
Flood Plair Aore 78
Upland Acre 698
Watershed Ares Above Btructures Asre 25,568
Reduotion of Floodwater Damage
A Mesasures Peroent T1
B Nesaoures Peroent 17
Reducticn of Sediment Damage
A Measures Perocant 22
B Measures Persent Lo
Redustion of Tplend Erosion Damage
A Measures Percent None
B Measures Percent 47
Other Benefita
A Measures Dollar 11,313 Annual
B Measuree Dollar L41,805 Annual

1/ Includes $61,400 that may be available from other Pedéral fwnds (ACPS)
to reimburse private intereets,



i

Table 8

of Physioal Data
' COW BAYOU WATERSHED

(Brazos River Watershed)

Item Unit 1 L]
Without Program With Program
Watershed Ares . Bg.Mi, 111.33 111.33
Watorshed Area Ao, 1,250 71,250
Area of Cropland do, 53,050 L, 602
Ares of Grassland Ao, 16,655 25,103
Area of Woodland do. - -
Flood Plain Ares Subjest to Damage N
by Reservoir Design Storm As, 5, 653 3,101
Annual Rate of Erosion )
Shest !_on'/'rro ”6; 7w h?ég 1‘1
Gally Tons/Yr, Eg. 053 ey, ali0
Stresmbank Tons/Yr. , 187 10,670
SBoour fons/Yr. 180,038 56, Tfh
Area Demaged Annually by _ ' _ _
Sediment Ao, 27 w0
Flood Plain Scour &e. 220 8
Swanping : ‘\00 - - o
Streambank Brosion 4o, 1.0 0.9
Sheet Erosion F - 42,840 22,975
Sediment Prodwotion 1/ Tons/Ao./Ir. 3.5 148
Bediment Acoumulation in ' ' '
Existing Reservolre 4o /Fs./Ir - -
Frequency of Flooding Events/Yr Hel .9
Average Annusl Rainfall Inohes 329
Inches 6.7 .16 ./

Aversge Annwal Burface Runofft

1/ Net leaving watershed. :
2/ There 1e mo factusl fnformation available +o indionte that the reduotion -
in eurfsce runoff would ocsuse s oorrupanding roduotion in annual utar

yield frem this watershed,
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APPERNRDIX

HYDRAULIC AND HYDROLOGIC INVESTIGATIONS

Methodolosx

The following steps were taken as part of the hydraulis and hydrologic
investigations:

1. Tabulation and analysis of basic meterclogic and hydrologioc data.

2, Engineering surveys to oollect information on stream reaches inoluding
valley oross-sestions, ohannel capacities, and other hydraulic charac-
teristios; atruoture locations and other data for design purposes,

3. Determination of the hydrologio conditions of the watershed, takding
into conelderation solls, land use, topography, cover, climate, eto,

ko . Determination of reinfall-runoff relationships; frequency of ocourrence
of meteorologic evente; and relationship of runoff to floecd stage and

area inundated,

5. Determination of peak discharges under present watershed conditions,
a3 related to area inundated and damages,

6, Determination of peak discharges and area inundated under conditions
whioh will exist due to:

a, Effect of land treatment messures,

b, Effect of land treatment measures and floodwater retarding
struocturss.

o, Effeet of land treatment measures, floodwater retarding struoctures,
and other assooiated works of improvement.,

d. Consideration of alternative programs and measures.

Determinations

From a graph showing cumulative departure from normal precipitation the
rainfall for the period 1923 to 1942, inclusive, was selected as most
representative of a normal rainfasll period for the Cow Bayou watershed.

The largest runoff producing rain whioh ocourred during the 20~year period
investigated was a storm of 6.35 inohes on November 22 and 23, 1940. Under
present conditions this rain would produce 2.85 inches of runoff and imundate
2,959 acres of flood plain. If such & rain were to ooocur after land treatment
praotioces and measures had been applied, it is estimeted that the ares inundat-
ed would be reduced to 2,610 sores, With land treatment applied and the
measures primarily for flood prevention in operation, only 922 aores would be

flooded,
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Approximately 52 asores of flood plain would lie within the sediment pools of
propeosed atructures and 78 additional aores within the detention pools.

The runoff from the 25-year frequenocy storm was used to establish the minimum
detention storage reguirements. The Z25~year frequenocy storm whioh would
produce the maximum runoff was found by plotting inteneity-frequency and
infiltration ourves and seleoting the maximmm ordinate between them. Infiltra-
tion rates of 0.10 and 0,15 werse assumed on Cow Bayou, which caueed the maximum
runocff from the deaign sterm to be 5.5 and 5,15 inches in the respeoctive arens.

From a study of the relationship between runoff and flood etage for this
watershed it was found that a runoff of 0.21 inches was the minimum that would
cause flooding to a depth of six inochee at the smallest cross-gsection. This
orogs—aection, No, 10, is looated on Cow Bayou sbout 9,100 feet below the
Mooreville~Cottonwood road., Due to ohanges in runoff producing charscteris-
tics at different seasong of the year rains of 0,96 to 1.62 inches on an
average would be required to oamuse 0.21 inoh of runoff and produce a disoharge
of 1,010 oubic feet per seocond at orcss-section No. 10. This amount of runoff
would produce 1,2}1 ocubic fset per seocond at orcss-ssction No. 1, the reference

gseotion, near the mouth of Cow Bayou.

Channel ocapacity at rsference seotion No. 1 is 15,600 oubic feet per second.
The peak disscharge at this point for rains that produos 2.85 inches of runoff
under present conditions is 16,843 cubic feet per second. After installation
and full functioning of the measurss in the watershed plan, the discharge

at the seme point would be reduced to 10,207 oubic feet per seoond.

Channel oapascity at the smallest cross-section on Cow Bayou, No, 10, is

727 oubio feet per second. The peak discharge at this point for rains that
would produce 2,85 inches of runoff under present conditions is 13,708 ouble
feet per ‘gecond, After installation and full funotioning of the land
treatment measures and floodwatsr retarding structures in the watershed plan,
the discharge will be reduced to 7,019 cubic feet per second, After channel
improvement the oapacity will be 3,730 oubic feet per seoond.

After all the flood prevention measures are installed flooding will start at
oroassa-section No, 8«1 on South Cow Bayou about 2,770 feet above Mooreville-
Cottonwood road. No rains were used in flood routing on South Cow Bayou
which would produce less than 0.87-inoh of runoff and flood less than &
inches deep. BRains of 2,55 to 3,55 inoches on an average will be required to
produce 0.87-inches of mmoff. This will oause discharges of 1,185 cubie
feet per second at cross-seotion No. S-1 and 5,142 oubio feet per sscond

at the reference section, No. 1.

Channel oapacity at orcss-seotion No. $-1 on Cow Bayou ie 1,795 oubic feet
per second. The peak discharge at this point for rains that produce 2,85
inches of runoff under preeent conditions is 8,293 oubiec feet per second.
After inatallation and full funotioning of the measures in the wetershed
plen the discharge at thes same point would be reduoced to L, 810 cubic feet

per second.



SEDIMENTATION INVESTIGATIONS

Methodol ogy

The field surveys of the sedimentation problems in the Cow Bayou watershed
were made aoccording to methods desoribed in the revised “Sedimentetion
S8eotion of Procedures for Developing Flood Prevention Work Plans™ Water
Congervation 6, SCS, Region l, Maroh 26, 1952, Field studies included
reconnalssance surveys of geology and physiography, studies of overbank
eediment deposits, flood plain ecour, stream bank erosion, and the nature
of the ohannels and valley on or near all engineering cross-sections.
Borings were made where necessary to measure eediment deposition. In the
preparation of the report, tabular summaries of all the above findings with
explanatory tsxt were prepared., These show the basis for celoulation of

monetary damages by the eoocnomist.

Investigations of sediment sources in the watersheds above seven proposed
floodwater retarding struotures were made socording to standard proocedures
used in Unit l;, Estimates were then made for both present and future
sediment produotion rates in each proposed basin,

Sediment Source Studies

The sediment derived from sheet srosion was estimated by uee of a formule
shown in "Buggested Criteria for Estimating Gross Sheet Brosion end Sediment
Delivery Rates for the Blaoklend Prairie Problem Area in Soil Conservation,™
80il Conservation Bervioe Region l, February, 1953, The formulas is based

on data obtmined by watershed surveys and includes the followings

(1) Soil unit in aorss by slope in percent, slope length in feet and
present land vee (cultiveted, pasture or woodland).

(2) Average farming practioes (peroent row orop and/or peroent small
grain, ete,),

(3) Cover condition classes on p&sture or woodland.

(4) Past history of land use,
(5) Maximum 30-minute reinfall intensity to be expeoted once in two years.

8sdiment derived from gully and sireambank erosion was estimated by field studie:
oomparison of old and recent aerial photographs, and by interviews with land-
omers in the wetershed who were able to give information on the history of
gully development and channel enlargement,

From these studies, totel annual sediment yields above the proposed flood~
water retarding structures wers oaloulated to be as followss 101 ecre-feet
from eheet erosion, five more-feet from gully erosion and six acre-feet

from ohannel enlargement. The average yield of sediment sbove struotures

is 2.8 aore~-feet per squars mile annually, The principal source of sediment
is sheet ercsion on oultivated land, It is estimated thet 90 percent of
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the total eediment produced above the proposed structures is derived from
sheet erosion, .5 percent from aotive gully erosion end 5.5 perocent from

channel enlargement.

Effect of Watershed Treatment on Bediment Yields

Areas demaged by overbank deposition and flood plein scour will be rendered
productive agaln after they have been proteoted from flocding and sdapted

soll-impreving orop rotations put inte effect,

Deep rooted legumes, such as sweet oclover, should be grown in the orop
rotations to break up the plow pan, improve percolation rates, and reduce
runoff. Fleld observations indicate that suoh crops would need the
application of commeroclal fertilirers, which should be applied according

tc soil teats.

Present manalysis indicates that approximately 75 percent of the watershed

is in oultivation. Approximately six peroent of the cropland has adequate
terrece systems. Row orops are grown on sbout 65 percent of the oultivated
aoreage. It is recommended that desp rooted legumes be planted on at least
one=fourth of the area annually and the acreage of amall grain be inoreased
50 percent. In addition, terraces are recommended on the stesper slopes

to reduce erosicn and oontrol runoff. The meintenance of present terrace
systems should be improved and adequate outlet systems 'should be installed
and maintained where needed. Although cultivated land produces most of the
sediment in the watershed, substantial quantities are also derived from
pasture land. Much of this land was formerly in oultivetion and does noct
Yot have good grass cover. In mddition, muoh of the native pasture has been
overgrazed and has only poor or fair grass cover. Proper renge msnagement
should improve the grass cover on these areas. The spplication of needed
land treatment measures on both ocultiveted and pasture land will reduce

the sediment yields from sheet eroeion by an estimated l;7 percent. Although
gully erosion hes besn & source of much sediment in the past, many gullies
heve been gtabllired by vegetaticn, and others are in the proocess of being
stabllized. Land treatment practices are expected to reduce sediment Yielde
on stlll active gullies by epproximately 25 percent. No appreciable reduction
in sediment yields from etream bank erosicn is expected as & result of land
treatment measures, The reduction in sediment yields in the drainege areas
of the eleven floodwater retarding structures will inoresse the 1life of the
sediment pcols of the struotures by an estimated 33 perocent,

FOUNDATION AND BORROW INVESTIGATIONS

lethodolosz

Reconnaiseance geclogical investigations were made at nine of the eleven
floodwater retarding structure looations. Theee inocluded brief studies of
the velley elopes, slluvium, ochannel banks and exposed rook outorops,
including lithology, stratigraphy and structure. Borings were mede on the
oenter line of the dam at two of the sites.
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Degoription of Formetions

Of the eleven proposed struotures, one is looated in the Taylor Marl forma-
tion, five in the Austin Chalk and five in the Esgle Ford Shale. Thiolmesses
of theee formations are as follows: Iaylor, 1275 feet, Auetin, L25 feet, and
Eagle Ford, 160 feet. The strike of these formations is southwest to north-
east, They dip rather steseply to the southeast with local interruptions
osused by lines of folding and faulting. This zone extends in s direotion
about parallel to the strike of the formatioms, through the Austin Chalk
outorop from a point & few miles east of Eddy to & point a few miles east

of Lorena, Its ares of influenoe extends west of U, 5. Highway 81 about

two miles. Several faults were observed in ths ohannele of north and south
forks of Cow Bayou and other tributeries in this area. However, they seem

to involve relatively amall displecements,

FPoundation Conditions

Keying of dem foundations located in the Eagle Ford Formation may present
some problems sinoe, looally, the formation contains thinly laminsted
gypsiferous and pyritio, bituminous shales., In the middle flag member

of the Eagle Ford, whioh oooupise the upper portion of the watorghed, shale
is interbedded with thin seams of sandstone, sandy limestone, ironstone

and bentonite, and looelly contains iron salts and eelenite orystala,

Foundation oonditions in the Auatin formation may not be ideal because of
the fault problem previously mentioned. Where no feulting exists, founda-~
tions keyed into the Austin ehould be satisfactory. In places ths Austin
is marl rather than chalk. The Austin chelk is rather watertight exoept
elong joints and feult planes, many of whioh have been re-oemented due to

groundwater peroolation.

Valley Blopes

The reeidusl soils found on the valley slopes are largely silty slays,
underlain by heavy olays, marly clays, shales, chalks or limestones,

Borrow Areas

The borrow materials available at same of the sites consiet of silty clay

alluvium underlain by heavy olays or marly oleys. No deep borings were
made in any of the borrow sreas of the proposed sites, but it is expeoted
that suitable £ill materisl can be obtained in the elluvium at depths not

exceeding o few feet.

Preliminary Reocmmendations

The rooks of the abutments at some sites in both the Eagle Ford and Austin
formationsz have been exposed to weathering snd should be oconsidered more or
less unsound. In suoh instances, the rook should be removed to e suffiolent
depth to permit the dem to rest on unweathered rook. In gome oases shooting
may be necessary to remove laid bede of the Austin formation, Sinoe this

_
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formation is extensively jointed, shooting may cause further craoking or
shattering of the limestone. Bome grouting may be neocessary to fill joints
and oavities in this formation. Deteiled investigetion by the oore drill
should disclose the presence or absence of suoh openings. Deeper borings
will also be made to determine the total depth and extent of alluvium,
Laboratory tests will be neocessary to determine the quality of materials

to be ueed in the embankment and oore walls,

ECONOMIC INVESTIGATIONS

Methodolo &Y

The procedures outlined in the Economic Section of Water Conservation=-6,
Revised, were followed in the economic investigation., The following data
have been submitted to the Fort Worth Office to substentiste the findings

in this work plans
l. Mep of flood plain showing current land use,
2. Teble showing damageable value per acre of flood plain.
3. Table showing orop damage rates by seesons and depthe.

L, Tables showing damage by floods in the evaluetion series to
orops, other agrioultural and nonsgrioultural property.

5. Teble summarizing damage at current prices.

6. Table ehowing intensification of flood plain land use.
7. Table showing conservation benefit,

8. Teble showing loss of produotion in reservoir areas.

9o Table showing individual struoture justificetion.

a

Detormination of Dumaﬁg

Flood demage information for 100 percent of the flood plain ares of Cow Bayou
and its major tributaries was obtained from landowners or operators. Most
of the specific information as to the amount and extent of damage related to
the April 1945 flood and May 1953 flood, Other information obteined included
flood plain land use, yields of major orops, property damage which would
result from a major flood and general flood problems. The monetary wvalue of
the percentage of demage to flood plain lands by eediment deposition and
scour was determined on the basie of present wvalues and costs. Damage rates
were determined for both seaeon and depth of flooding, Monetary evalua~

tion wae based on present prioee and coste, After determining the amount

of orop damage whioh would have resulted from single floods during the
20-year rainfall period, thie figure was sdjueted for recurrence of flooding,
Other agrioultural damage rates were based on sores inundated by a
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glven flood. The persentage of damege to flood plain lands by sedimentation
end soour was determined on the basis of reduced productivity and increased

cost of produstion.

Determination of Benefits

l. Floodwater Reduction Benefita.

Floodwater and sediment damages were calculated under present conditions
and those which will prevail after the installation of each clase of
memsures included in the recommended program. The difference between
average annual damages at the time of initiation of each clase of measures
and those expeoted after their installetion constitutes the benefit brought
about by that group through reduction of damage. Benefits from reduction
of orop and pasturs damsges were estimated from the combined effects of
reduction in area inundated and depth of inundsation., No benefits were
estimated for pool areas of the floodwater retarding structures,

Benefits from the reduction of flood plein scour, and other agricul tural
damages derived from each class of measures were determined on the basis of

the reducstion in area inundeted,

Benefits from reduction of valley sediment demages were determined on the
basis of effectiveness of the land treatment program and floodwater retard-

ing structures.
2. Determination of Annusl Benefit from Intensified Use of the Flood Plain,

Nore intensive agricultural use of flocd plain socils will be made possible by
the reductions in extent and freguensy of flooding resulting from the flood-
water retarding struotures. Determination of the benefit from this souroce
wes based on the stated intentions of the flood plain landowners or operstors

and the degree of flood protestion provided.
FROGRAM DETERMINATION

Determination was made first of the oonservation measures which contribute
directly to flood prevention remsining to be done in the watershed, based
on land oapability clesses developed from soil surveys.

The hydrsulie, hydrologic, sedimentation and esonomio investigations provided
dats on the effects of land treatment in terms of conservation benefite and
the reduction of flood demages resulting from such irestment,

Although signifioant benefits would result from installetion of land trest-
ment messures, it was apparent that additional measures would be required
to sattain the degree of watershed protection and flood demage reduction

desired,

Determination was made eecondly of measures primarily for flood prevention
which would be feasible to install. The study made and the prooedures used
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in thet determination were as follows;

A base map of the wetershed was prepared showing the watershed boundary,
drainage pattern, system of roads and railroads, snd other pertinent itema,

Using oonssoutive 4™ serial photographs and a sterecsoope, all probable
floodwater retarding structure sites were loosted, the limits and the arsa
of the flood plain delineated, and points marked where vallsy oross-sections
ehould be taken for the determination of hydraulic characteristios and for
flood routing purposes. This informetion was placed on the watershed base
map for use in field surveys. Crose-seotione of the flood plain were made
at representative places in the walley, Date developed from these cross-
seotlions permitted the computation of stage-area inundated relationships

for various flood flows.

A field examination was mede of all probable floodwater retarding struoture
sitee previously loosted on the waterzhed baze map., Sites whioh did not
show good etorage possibilities or whioh would inundate rallroads, improved
highways or highly developed areas were dropped from further ooneidsration.
From the remsining sites a system of reservoirs was selected for further

oonsideration and detailed survey,

4 topographio map was made of each proposed reservoir aite in order to
determine the storage oapmoity of the site, the estimated cost of ths dam,
&nd the areas of flood plein and uplend that would be inundated by the
sediment and flood pools. The height of the dams and sire of the poocls
were determined by the storage volume needed to detein the runoff from

the design storm and additional stormge needed for sediment. The limits
of the flood pools and sediment pools of all gatisfaotory sites and the
flood plain of the atream wers drawn to scale on a oopy of the base map.

A struoture data table wes developed to show for each struoture the drain-
age area, storage oapaolty needed for detention and for sedimsnt storage
in aore~feet and inohes of runoff from the dreinage areas, release rate of
the outlet tubs, end the aores of flood plain inundated by the eediment and
detention pools, volume of £ill in the dems snd estimated cost of the

struotures,

Due to the soaroity of soonomiocal floodweter retarding structure sites and
the extremely low oapaoity of the stream ohannsl immediately below the
¥ooreville-Cottonwood road, it was determined that stream ohennel improve-
ment would be neoessery throughout thia reach to further reduce the flood

hazard,

When the land tresatment measures and those measures primarily for flood
prevention had been determined (giving oonsideration to alternate proposals),
& table was developed whioh gave the total oost of emoh type of measurs and
the portion of the oost to be borne by the participants. The summation of
the total costs for all the needed measures represented the eetimated cost
of the flood prevention-oonservation program for the watershed,



Appendix 9

A gecond cost teble was developed to show separately the annual installa-
tion cost; annual meintenance cost end total annual cost of the 4 and B
measures, This information wes used for comparison with annual expected
benefites to determine the benefit-cost ratioc of the plan of improvements.




APPENDIX

Table 1

Inoreeses in Income Through More Intensive Use of Flood Flain Lands

COW BAYOU WATERSHED
{Brazos River Watershed)

s : s s Gross H Net
Land Use 1 Acres : Yield ;Production: Income : Cost ; Income
{(dollars) (dollers) (dollars)
Pregent Conditlonss
Cotton 1,394 350 Lbs. 487,900 20,430 73,227 131,203
Corn 79 30 Bu, 2,370 4,337 1,683 2,654
Grain Sorghum 158 20 CWT 3,160 B, 595 3,33 5,252
Oats i 40 Bu. 3,160 3,192 1,023 2,169
Alfslfe 68 3 Tons 204 9,247 1,808 7.439
Wheat 27 15 Bu. Lo5 374 500
Pasture 328 L aUM 1,312 L,920 - 4,920
Miscellaneous 127 - - - - -
23 260 - = 235, 60)4 81 2 Ll-58 1 511-9 lll-6
After Land Treatment and
Detention 8torage: )
Cotton 1,486 3250 Lbs. 520,100 217,922 78,060 139,862
Corn 79 20 Bu. 2,370 L5337 1,683 2,65l
Grain Sorghum 158 20 CWT 3,160 8,595 3,343 5, 252
Oats 79 L0 Bu, 3,160 3,192 1,023 2,169
Alfelfs 160 3 Tons 1,80 21,758 L. 25 17,50k
Wheat 27 15 Bu. Lo5 374 509
Pasture 4 L AUM 576 2,160 - 2,160
Niscellaneous 127 - - = - -
2,260 - - 258,847 88,737 170,110
Net Inorease $ 15,96,
Legs Added Damages 136
Less Clearing Cost 224
Less Overhead 574
§ 15,030
Discounted to Present Worth 0.926
$ 13,918
Long=term Price Adjuetment 0.75
§ 10,138



APPENDIX

Table la

Inorease in Income Through More Intensive Use of Flood Plain Lands

COW BAYOU WATERSHED
{Brazos River Watershed)

Land Use ¢ Aores

Gross 3
Income 3

H 4 £

i TYield :Production: Cost

g Net
t Income

Present Conditions:

(dollars)(dollars) (dollars

Cotton 1,52l 350 Lbs. 533,400 223,195 80,056 143,439
Corn 87 30 Bu, 2,610 L, 776 1,853 2,923
Grain Sorghum 173 20 CWT 3,460 9,411 2,661 5: 750
Oats 87 L0 Bu. 3,480 3,515 1,127 2,388
Alfalfa L % Tons 222 10,063 1,968 8,095
Theat 30 15 Bu, 450 981 né 565
Pasture 257 L AvM 1,428 5.355 = 5,355
Miscellanecus 138 = - “ = =
2,470 - - 257,596 89,081 168,515
After Land Treatment,
Detention Storags and
Stream Channel
Improvemonts;
Cotton 1,62, 350 Lbs. 568,400 238,160 85,309 152,851
Corn 87 30 Bu. 2,610 L, 776 1,853 2,923
Grain Sorghum 173 20 CWT 2,460 7 g 11 3,661 5: 750
Oate 87 L0 Bu, 3,480 3,515 1,127 2,388
Alfalfs 174 3 Tons K22 23,662 L, 627 19,035
Wheat 30 15 Bu,. Léo aB1 116 565
Pesture 157 L AuM 628 2,355 - 2,355
Missellaneous 138 - - = = -
29 J-J-?O = - 2829 860 969 993 185, 867
Net Increase $17,352
Less Added Damages 215
Less Clearing Cost 22
Less Overhead 62,
16,289
Disoounted to Pregent Worth 2926
15, o8k
Long-term Prioe Adjustment 0.75



Individual Justificetion - Floodwater Retarding Structures

Total Benefits from Floodwater Retarding Structures
Drainage Area Controlled (Table 6) = 39,95 g
Benefit per Square Mile Controlled - $1,077.

APPENDIX

Table 2

COW BAYOU WATERSHED

Individual Btructure Justification

(Brazos River Watershed)

$43,050
ggaro miles

Bite i Drainage Ares ; Total Annual Annual Benefit=Cost
No. g 8q. Mi. Cost Cost Benefit Ratio
{dollare) (dollars) (dollars
1 1,51 1,491 1,572 1,627 1,031
2 L].c22 789771]. 29952 l].; 5’48 10&{31
3 1.37 35,029 1,39 1,476 1.0951
L 5019 765 509 2,810 5,593 1.99:1
5 3051 699205 29 530 39782 10&93 1
6 1.98 50,871 1,885 2,134 1,13;51
7 5.65 75,156 2,862 6,088 2,1351
8 1.69 L5, 663 1,727 1,821 ©1,05:1
9 1.53 39,169 1,497 1,649 1,10:1
10 2,52 63,897 2,ne 2,716 101351
11 10,78 127,755 5,033 11,616 2.3131
Total 39.95 713,519 26,629 L3, 050 1.6251
dnelysie of Installation Costs
8ite : Total 3____ Eesement sConstruction and Other; Total
Noo : Cost 3 Total 3 Aonual : Total 3 Annual ; Annual Cost
(dollers) {dollars) (dollars) (dollars) (dellars] (dollars)
1 491 2,415 114 39,046 1,383 1,197
2 78,77k 7,875 367 7C, 899 2,510 2,877
E 35,029 3,420 159 31,609 1,115 1,274
76,509 3,210 149 72,299 2,586 2,735
5 €9, 205 1,170 5k 68,035 2,401 2,455
6 50,871 1,380 &, L9, 191 1, 7hé 1,810
7 75,156 10,305 480 &), 851 2,307 2,787
8 45,663 3,560 166 L2,103 1,486 1,652
9 39,169 3,520 16y 35,649 1,258 1,422
10 63,6897 7,268 338 5 1,999 2,337
il 137,755 8,755 Los 129,000 4,550 4,958
Total 71%,519 52,908 2,163 660,611 23,341 25, 80l
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PROGRAM EVALUATION SUPPLEMENT

Objective
Aress in which benefits are expeoted to accrue.

Hydrologio and sedimentation instrumentation needed to
measure the ef'fects of the program,

Plan of Study
Cooperative arrangements with other agencies.
Cost of eweluation program,

Structure and hydrologic gage location mep.



EVALUATION OF WATERSHED PROGRAM
COW BAYQU WATERSHED
of the Brazos River Watershed
McLerman and Falls Counties, Texas

Objective

The broad cbjective of the projest swaluation is to evaluate the effect
of a watershed protection program in both physical snd economic terms. To
. properly evaluate the effects, it will be desirable to measure warious physical
and esonomic factors within the watershed and the ohanges brought about in them
by the applioation of the program. This will include obhsnges in reinfall-
runoff characteristics, eroasion, sedimentation and evaporation losses and in
agriculturel production resulting from soil and water congervation improvements.

This information will be beneficial to (1) the Soil Conserwation Servioe
in the plenning and design of watershed proteotion measures on other similar
watersheds, (2) other Federal agencies in the planning, design and operation
of downgtresm struotures, (3) State and Federal agencies in their essistance
to industries, municipalities, etsc., in the development of water supplies, and
(4) landowners and operatore in the proper use and mansgement of watershed lands,

The specific chjectives of the evaluation studies will be to determine
the relation between estimated and observed henefits expected to mcorue ammually
a8 a result of the applied program. These annuel benefits are estimated to

bes.L/

1o Reduction of floodwater and sediment damages $,8,917
2. More intensive use of flood plain lands 11,313
3. Conservation benefits L, 805

Total all meassures $502,035

Areas in whioh benefits are expested to accrue

Benefits from redustion of floodwater and sediment damage are expected
to osour below all floodwater retarding siructures. The area now subjeect to
r damages is shown on Figure i of the preliminary work plan.

Benefits from more intensive use of flood plain lands will accrue along
the main stem of Cow Bayou and its major tributaries. (See flood plain sres,
Figure 2 of the preliminery work plan),

Conservation benefits are expested to ascrue throughout the watershed as
a result of land use adjustments and installation of conservation measures,
Records will be maintained on the physical and eoonomic effects of thenme
meagures,

The major portion of the “off-site™ benefits are expected to acorue
primarily as a result of the installation of "A™ msasures inoluded in the

1/ Table 5 Cow Bayou Preliminary Work Plan.

_
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program. The groups of "B™ meanmures which will coentribute to the reduction of
off-asite" damage will be primarily instrumental in bringing about {ncreassed

conservation benefits.,

droloEio and sedimentation instrumentetion needed to measure the
feots of the program.

The objective of installing the measuring devices is to measure preocipi-
tation in the watershed, and to measure stream flow in suoh a mamner that
hydrographs oan be computed and the relationship between runeff, stage and
area inundatsd cen be determined where applicable. Means must also be provided
Tor determining the amount of sediment carried by the stream flow in determin-
ing the redustion in sediment deposition end damages.

To agcomplish these objectives it will be necesssary to install at the
locations shown on the attached map, the followings

l, & stenderd rain gages
1 recording rain gage

2, 1 water stags recorder and staff gage (reserwvoir)
3. 1 maximum stage stream flow gage.

Plan of Study

The objective of thie plan of study is to outline the proocedures to be
used in relating the measurements sand schedules taken in the field to the
benefits to be achieved by the installation of the watershed protection

Program,

l. The reduction in floodwater and sediment damage will be
determined in the following manner;

The rain gages, water siage recorder and stream flow gaging
station will provide a record of the storms, inflow and
outflow hydrographs in key structures, and & record of

stream flow for the main stem reaches and major tributaries

in which floodwater and sediment dameges oocur. Messurements
of sediment deposition in struotures will give a quantitative
measurement of sediment movement. Damages will be appraised
by qualified personnel after each flood oecourring during the
period of evaluation. For each event, the following determina-
tionas will be mades

&, Damege with messures installed.
b, Damage that would have ocourred without the measures,
co Benefits oreditable to the measures.

An annuml report will be made of the benefits accruing to the
program.
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2. More intensive use of land

Annusal reoords will bs kept by work unit personnel of land use
ohanges brought about by the proteotion provided by the flood-
water retarding structures and other program measures. Compari-
son of net returns with and without the program will provide the

measurement of benefits.,

3. Conserwation benefits

Records will be kept by work unit persomel on the quantities of
*B¥ measures installed, the initial cost, snd ths inoreased net

returns resulting therefrom.

Cooperative arrengements with other agencies

This plan has been formulated in conjunction with repressntatives
of the USGS and the Weather Bureau.

The USGS has agreed to the followings (1) furnmish, install and operate a
maximum gtage stream flow gaging station on the main stem of Cow Bayou, and
(2) operate & water stags reoorder on Sitse l; and analyze rainfall data and make
all hydrologic cemputations of reservoir records and supply to the Soil Conser=-
vation Service on a reimbursable basie.

Ths Weather Bureau hes agresd to purchase and install the 8 standerd and
1 recording rain gage. The cost will be borne by the Soil Conservetion Service.

The Soll Conservation Service, in addition to reimbursing the USGS and
Weather Bureau as indicated; will do the following: furnish and instsll a
water stage recorder on floodwater retarding struoture No. 4; and maintain
and read the rein gagss snd keep the rainfall records, Once a year, or as
often as nesessary, an engineering party will rerun cross-sections and take
8ilt deposition measuremente in flocdwnter retarding structures,

Once & year work unit personnel will bring up to date physical inventornies
and record any other pertinent information awvzilable, '-

With the assistanoce of the Engineering and Watershed Planning Unit, each
calsndar year a summary of benefits and costs from works of improvement will be
prepared for each independently evaluated single or group of "A™ measures
installed and for "B™ measures as a group, Insofar as possible, these evalua-
tions will be the same as those evaluated in the work plan. This information
will be put in report form and made available to the State Conservationist

for submiseion to Washington.
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Cost of Evaluation Program

Costs

Annual

Installation Operation
{(Dollars) EDoIIaraf

U, S, Weather Bureau will:

1. Purchase and in&tall 9 raln gages
(8 standard and 1 recording) 0 0

‘Soil Conservation Service will:

l. Furnish, install, and maintain a water
stage recorder on Site L - 2,597.00 1/

2. Reimburse USGS for operation of water
stage recorder on Site } and the
hydrologic computation of reservoir
records and rainfall analyses, 1,400.00

3. Furnish and install fencing for rain

gages 272,00
Lk, Operate and maintain gages 600.00
5. Reimburse U. 5. Weather Bureau for the
cost of installation of rain gages TL4.00
6. Make economic investigations of floodwater
and sediment damage, and make periodic
resurveys of sedimentation in reservoirs L00.00 2/
7. Make annual inventory of land use and
crop yields in the flood plain 250,00 2/
Total Cost SCS 3,613.00 3/  2,650.00 3/

To be inspected at time of rain gage visit.

Source of funds for economic evaluations: These SCS costs will be a part of
the technical services charge included in Table 1 of the work plan. It is
anticipated that the ARS, Production Economics Research Branch, will supply

a part of the personnel services needed in the collecting, recording,
analyzing data and preparing reports from funds allotted to them in the
Watershed Protection budget.

Public U5 funds in the amount of $663 for FY 1954 and $950 annually thereafter
will be used to supplement watershed protection funds ($2,950 for FY 1954 and
$1,700 anmally for the remaining four years covered by the work plan) until
State, non-Federal Public or Private funds can be obtained for this purpose.
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Installation gFeratian
ZEoIlurs’ oliare

The U. 8. Geological Survey wills

1, Analyze rainfall data; operate water

4 stage recorder on Site L, and make
hydrologloc computations of reservoir
y records. 0 0

2. Furnish, instell and operate a
maximum stage strsam gage on

Cow Bayou 200,00 800,00
Total Cost USGS 200,00 800,00
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