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WATERSHED WORK PLAN AGREEMENT

between the

Brown-Mills Soil and Water Conservation District
(Sponsoring lLocal QOrganization)

. - Brown County Commissioners Court
(Sponsoriang Local O.rgan:lzati_on)

- Mills County Commisaioners Court
(Spousoring Local Organization)

of the

State of Texas »
(hereinafter referred to as the Sponsoring lLocal Organization)

and the

SOIL CONSERVATION SERVICE
UNITED STATES DEPARTMENT OF AGRICULTURE
(herainafter vafsrred to as ths Service)

Whareas, the responsibility for administration of the Flood Prevention
Program sauthorized by the Flood Control Act of 1936, a8 amended and aupple-
mented, has been assigned by the Secretary of Agriculture to the Soil
Conservation Service; and

Whereas, there has been developed through the cooperative efforts of
the Spousoring Local Organization and the Service a mutually satisfactory
plan for works of improvement for said watershed, designated as the Watershed
Work Plan for Northeast lLaterals Watershed, State of Texas __ ,
which Watershed Work Plan is annexed to and made a pert of this agreement;

Whereas, the Watershed Work Plan describes the watershed and its problems,
and sets forth a plan for works of Improvement including a schedule of opera-
tions, the kinds and quantities of measures to be installed, the estimated
cost, coat-sharing srrangements, maintenance and other responsibilities of
those participating in the project, and economic justification for {astalling,
operating and maintaining the works of improvemant;

»—-24073 1-89
- HEEE-SCH-FORT WoOSTH, YEL. 1660




ii

Now, therefore, in view of the forepoing considerations, the Sponsoring
Local Organization and the Secretary of Agriculture, through the Service, hereby
agree on the watershed work plan, and further agree that the works of improve-
ment as set forth in said plan can be installed in about 5 years.

It is mutually agreed that in installing and operating and maintaining the
works of improvement substantially in accordance with the terms, conditions, and
stipulations provided for fn the watershed work plan:

1, Except as otherwise provided herein, the Sponsoring Local Organization
will acquire without cost to the Pederal Gavernment such land, easements
or rights-of-way as will be needed in connection with the works of
improvement. (Estimated cost _$78,734) ., The percentages of this cost
to be borne by the Sponsoring Local Organization and the Service are as

follows:
Sponsoring Estimated
Works of Local Land,Easements and
Improvement Organization Service Rights-of-Way Cost
(percent) (percent) (dollars)
Floodwater Retarding
Structures and Stresm 1/
Channel Improvement 100 0 = 78,734

1/ Includes legal faes ($7,139)

2. The Service will provide all construction costs.

Sponsoring
Works of Local Estimated
Improvement Organization Service Construction Cost
. (percent) {percent) (dollara)
Floodwater Retarding
Structures and Stream
Channel Improvement 0 100 393,079

3. The Service will provide all costs and forces for installation services
and contract adninistration.

Sponsoring Estimated
Works of Local Installation Service
Improvement Orgenization Service Cost
{percent) {percent) (dellars)

Floodwater Reterding
Structures and Stream

Channel Improvement o 100 102,512
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10.

11.

12,

111

The Sponsoring local Organization will acquire or provide assurance
that landowners or water users have acquired such water rights pursuant
to State law as may be needed in the installation and operation of the

works of improvement.

The Sponsoring local Organizatfon will obtain agreements from owncrs of
not less than 65 percent of the land above each floodwater retarding
structure that they will carry out conservation farm or ranch plans on

their land.

The Sponsoring Local Organization will provide assistance to landowners
and operators to assure the installation of the land treatment measures

shown in the waterahed work plan,

The Sponsoring Local Organization will encourage landowmers and opera-
tors to operate and maintain the land treatment measurea for the pro-

tection and improvement of the watershed.

The Sponsoring Local Organization will be responsible for the operation
and maintenance of the atructural works of improvement by actually per-
forming the work or arranging for such work in accordance with an
Operation and Maintenance Agreement which ig to be entered into.

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

Tha program conducted will be in compliance with all requirements re-
specting non-discrimination as contained in the Civil Rights Act of 1964,
and the regulations of the Secretary of Agriculture (7 C,F.R. Sec.15.1-
15.13),which provide that no person in the United States shall, on the
ground of race, color, or national origin, be excluded from participation
in, be denied the benefits of, or be subjected to discrimination under
any activity receiving Federal financial assistance.

No member of Congress, or resident commissioner, shall be admitted to
any share or part of this agreement, or to any benefit that may arise
therefrom; but this provision shall not be construed to extend to this
agreement 1if made with a corporation for its general benefit.

This agreement does not constitute a financisl document to serve am a
basis for the obligation of Federal funds, and financial and other

assistance to be furnished by the Service in carrying out the watershed
work plan is contingent on the appropriation of funds for this purpose.

The costs shown in this agreement represent preliminary estimates,
In finally determining the coste to be borne by the parties hereto,
the actual costs incurred in the installation of worke of improvement

will be used.
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Brown-Mills Soil and Water Conservation District
1 Organization)

Fa Sco'i'.
Title Chairman

Date 12-17-68

The signing of this agreement was authorized by a resolution of the governing
body of the Brown-Mills Soil and Water Conservation District
(Sponsoring Local Organization)

12-17-68

WIIE e o

(Secretary, Sponspfing Local Organization)
W. Gl Bisho '

Date 12-17-68

adopted at a meating held on

Brown County Commissjoners Court

%(Synaoring Local Organization)

P _ )y

By %1«;- ( .} %{g,/é@
William U, Hreedlove

Title County Judge

Date 12=-31-68

The signing of this agreement was authorized by a resolution of the governing
body of the Brown County Commisafoners Court
(Sponsoring local Organizatfion)

12=~16~ .
adopted at a meeting held on ? L’l/u o Wee G [));Q.LQ..

. Mrs. Reecin Bell
(Secretary, Sponsoring Local Organization)

Date __12-31-8
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Mills County Commissioners Court

{Sponsoring Locsl Organization)

By

. Title - Z
. i 2
Data 7/12 “‘»Q r/’?é

The signing of this agreement was authorized by a resolution of the governing
body of the Mills County Commissioners Court
(Sponsoring Local Organization)

adopted at a meeting held on M ey \?0.—.._./;—&._
I/ /
v - A/( /L_" A / “‘__)J O /

(Secretary,Sponsoring Local_Organization)
Date _ /<> ~. Jo—-¢ &

Soil Conservation Service
United States Department of Agriculture

By HlNl Sﬂﬂ‘zj/ll

Date Z_/O#-]O
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WORK FLAN

HORTHEAST ILATERALS WATERSHED
of the Middle Colorado River Watershed
Brown and Mills Counties, Texas

Flan Prepared and Works of Improvement
to be Installed Under the Authority
of the Flcod Control Act of 1944
as Amended and Supplemented,

Participating Agencies:

Brown-Mills Soil and Water Conservation Digtrict

Brown County Commissioners Court

Mills County Commissioners Court

Prepared By:
Soil Conservation Service

U. S, Department of Agriculture

February 1967
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VATERSHED WORK PLAYW

HORTHEAST IATERALS WATERSHED
- - Of the Middle Colorado River Watershed
Brown and Mills Counties, Texas
. February 1967

SUMMARY OF PLAN

General Summary

The work plan for watershed protection and flood prevention for the North-
eagt Laterals Watershed was prepared by the Scil Conservation Service, in
cooperation with the Brown-Mills Soil and Water Conservatien District, and
the Brown and Mills County Commissioners Courts.

The primary objectives of the projzct are to provide flocd protection to
the agricultural lands subject to flood damages from Buffalo and Indian
Creeks, and proper land use and treatment in the interests of soil and
wvater conservation. Upon installation and continued maintenance of the
measures set forth in this plan, a material contribution will be made
toward increasing agricultural production to the maximum level consistent
with the capabilities of the land.

The local sponsoring organizations determined that no organized group or
individual was interested in including water storage or other works of im-
provement for agricultural or nonagricultural water management purposes.

The Northeast Laterals watershed comprises the drainage of that portion of
the Middle Colorado River Watershed north of the Colorado River and extend-
ing from the Pecan Bayou drainage divide on the east to the Clear Creeck
drainage divide on the west. All of the streams in this watershed origi-
nate in the south and west portions of Brown and Mills Counties, Texas, and
flow in a southerly direction, discharging into the Colorado River. The
watershed has a drainage area of 130 sgquare miles, or 83,200 acres. Ap-
proximately T7 percent of the watershed is rangeland, 22 percent is crop-
land, and 1 percent is in miscellaneous uses, such as roads, highways, and
stream channels,

There are no Federal lands in the watershed.

The work plan proposes instelling, in & 5=year period, a project for pro-
tection and development of the watershed. The cost of installing these

- measures, excluding work plan preparation, is estimated to be $838,408. Of
this amount, $339,317 will be borme by local interests, and $499,091 by
flood prevention funds. In addition, local interests will bear the entire
cogst of operetion and meintenance.
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Land Treatment Measures

Landowners and operators will establish land treatment measures which will
help accomplish the project objectives., Primarily, this treatment will
consist of measures, or a combination of measures, which contribute direct-
ly to watershed protection, flood prevention, and sediment control.

Coste of land treatment measures, exclusive of expected reimbusement from
Agricultural Conservation Program Service or other Federal funds, is
$260,583, In addition, prior to work plan preparation, landowners and
operators have established land treatment measures at an estimeated non-
Federal cost of $567,778. The work plan includes land treatment measures
that will be installed during the 5-year installation period and those man-
agement and recurring-type practices that are necessary for the project to
be successful, Remaining land treatment measures will be installed under

the going programs.
Structural Measures

The structural measures included in this plan consist of 3.91 miles of
stream channel improvement and six floodwater retarding structures, having
a total sediment storage and floodwater detention capacity of 5,597 acre-
feet., The total estimated installation cost of the structurel measures is
$574,325. Of this smount, $78,734 will be borme by local interests, and

- $495,591 by flood prevention funds. The 3.91 miles of stream cha.nnel im=-
rrovement and the six floodwater retarding structures will be installed
during the S-year installation period,

-Damages and Benefits'

The reduction in floodwater, sediment, flood plain erosion, and indirect
damages will directly benefit approximately 30 owners and operators of ag-
ricultural lands of 2,886 acres of agricultural flood plain in addition to
owners of nonagricultural facilities within the watershed. Flood plain
owners and operators below the project area also will bhenefit from reduced
flooding. Processors of agricultural commodities and other businesses in
the area will benefit from the project.

The estimated average amnmual floodwater, sediment, flood plain erosion, and
indirect damages without this project total $37,118, at adjusted normelized
prices, With the proposed land treatment and structu:r:a.l meapures installed
average armual dameges from these sources are estimated to be $10,971, a
reduction of approximetely 70 percent.

The average armual benefits, excluding secondary benefits, accruing to the
project total $30,464 and are distributed as follows:

Floodwater damage reduction $23,596
Erosion damage reduction 173
Indirect dama.ge reduction ' 2,378

4-24073 5-87

L



Incidental benefits $ 1,356
More intensive land use benefits 2,293
Benefita outside project area 668

Benefits that are incidental to the project purpose amount tc $1,356 anmual-
ly. They are: recreation, $594; and livestock water, $762 . No additional
- project installation costs or extra storage are required to produce these

benefitea
Vet secondary benefits will average $3,675 annually.

The totel benefits of land treatment measures were not evaluated in mone-
tary terms since experience has shown that these soil and water conserva-—
tion measures produce benefits in excess of their costis,

The ratio of the total average amnual benefite accruing to structural mea-
sures ($33,264) to the average annual cost of these measures ($27,744) ig

1.2:1.
Provisions for Financing Local Share of Installation Costs

Funds for the local ghare of the project costs will come from revenue pres-
ently being collected by Brown and Mills counties. These funds will be
adequate and available for financing the locel share of the costs for the
structural works of improvement.

Operation and Maintenance

. Iand treatment measures for watershed protection will be operated and main-
tained by landowners and operators of the farms and ranches on whioh the
measures will be installed under agreements with the Brown-Mills Soil and
Water Conservation District.

Structural measures will be maintained by the Brown-Mills Soil and Water
Conservation District, and the Brown and Mills County Commissioners Courts.
The Brown County Commissioners Court will maintain Structure Nos. 1 through
5, and the 3,91 miles of channel improvement. The Mills County Commis-
sioners Court will maintain Structure No. 6. The value of the average an-—
nual cost of operating and maintaining the structural measures is estimated
to be $888, at adjusted normalized prices.

- DESCRIPTION OF WATERSHED

gical Data

The Northeast Laterals watershed comprises the drainage of that portion of
the Middle Colorado River Watershed north of the Colorado River, and ex-

tending from the Pecan Bayoun drainage divide on the east to the Clear Creek
drainage divide on the west, The principal tributeries, from east to west,
are: Flatrock, Hog, Rough, Buffalo, Rocky, and Indian Creeks., All of these
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streams originate in the south and west portions of Brown and Mills
counties, Texas, and flow in a southerly direction, discharging directly
into the Colorade River. The watershed drains a total of 83,200 acres {130
and 1s served by the towns of Brownwood snd Goldthwaite, lo=-

cated about 10 miles north and east, respectively, of the area.

square milee),

The topography of the watershed ranges from gently rolling in the central
reaches to moderately rolling near the headwaters on the north and along
the Colorado River on the south. Most of the watershed is underlain by in-
terbedded soft shales and hard sendstones of the Strawn group of Pennsylva-
nian age, A small area along the northern watershed divide is underlein by
impure limeetones, soft sandstones, and siltetones of the Trinity group of
Lower Cretacecue age, Narrow belts of elluvium of Quaternary age occur
along the major tributaries of the Colorado River.

The alluvial valleys of the major tributaries range in width fram about 200
feet in the lower reaches near the Colorado River tc about 1,000 feet in
the central reaches. Flevations above mean sea level range from 1,580 feet
on the watershed divide to 1,250 feet at the Colorado River.

The watershed lies within the Grand Prairie and Central Rolling Red Prairie
land reeource areas., The Grand Prairie, which lies in the northern portion
of the watershed, consists mainly of rangeland soils of the Denton and Tar-—
rant series. The Central Rolling Red Prairie moils include the Owens, Dar-
nell, Bonti, Fxray, and other similar series, The major land use is range-
land, with cultivated lands being confined to the deeper soils.

The hydrologio cover conditions of the rengeland is fair. The natural vege-
tation coneigts of the mixed prairie plant group., It ie composed of buf-
falograes, little bluestem, Texns wint:rgrass, Texas bluestem, vine mee-
quite, sidecats grame, curly mesquite, purple top, and Arizona cotton top.
Invading plants, and plante which have increassed with overuse of rangeland
include: mesquite, catclaw, tasajillo, hood windmill, and Borubby post ok,

The overall land use is:

Land Uee Acres Percent
Cultivated 18,470 22
Range 1/ 64,061 77
Miacellaneous 669 _ 1
Total 83,200 100

1/ Includes roads, highways, stream chamnels, and
farmeteade,

The mean annual weighted rainfall for the watershed is 27.28 inches. The
minimum recorded weighted rainfall was 15,39 inchee, and the maximum 39.60
Inches, Rainfall is fairly well dietributed. The wettest months are April,
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liay, ‘‘eptember, and October. Individual excessive rains may cccur in any
scacon, but are most frequent in the spring and fall menths.

Hean monthly temperatures range from 33 degrees Fahrenheit in January to 96
degrees in July. The normal frost-free season of 242 days extends from

March 22 to Hovember 19.

Wells and farm ponds supply a majority of the farmers and ranchers with
adequate water for domestic and livestock use.

Economic Data

The watershed economy depends to a large extent cn agriculture. Most of
the agricultural activities are associated with diversified livestock oper-
ations and with small grain production. The average value per farm of all
products sold in 1964 was $6,174, Eighty-one percent of this agricultural
income is derived from livestock and poultry. Livestock and livestock
preoducts provide 57 percent; poultry and poultry products, 18 percent; and
dairy products, 6 percent; of the total farm income. The remaining 19 per-
cent of farm income is from sale of crops, such as oats, wheat, barley,

grain sorghum, hay, and pescans.

The flood plain of the watershed is used primarily for grazin and for pro-
duction of feed crops. Crops in excess of the operators requirements for

liveatock feed are sold.

Present flood plain land use is as follows: ats (for grain and temporary
winter grazing) 15 percent; wheat (for grain and temporary winter grazing)
12 percent; sudan, 5 percent; barley (for grain and temporary winter graz-
ing) 2 percent; hayland, 1 percent; pasture and rangeland, 64 percent; and
miscellaneous uses, 1 percent. PFuture trends are toward increased produc-
tion of grain and pasture for livestock production. It is not expected

that crops subject to acreage allotments will be increased as a result of

the project.

The changes in farm operations and farm enterprises in Brown County are typ-
ical of those which have occurred in the watershed.

Listed below are selected census data for Brown Ceunty that indicates the
magnitude of these changes:

Year Year
Ltem 1249 1964
Cropland harvested, acres 105,989 53,834
Corn, acres harvested for grain 6,758 130
Oats, acres harvested 16,846 19,255
Wheat, acres harvested 2%,021 15,035
Barley, acres harvested 1,361 544
Grain sorghum, acres harvested
for grain 12,48% 3,770
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Cotton, ecres harvested 12,110 1,263
Cattle and calves, number 36,948 43,965
Sheep and lambs, number 61,058 45,750

The change from a general type of farming to livestock farming is almost
complete for the watershed, In the future, it is expected that more emphe-
8is will be placed on growing row crops that cen be grazed., 0Oats and other
small grains are well suited to the solils and climate, and are important to
supplement range when native grasses are dormant. These crops will con-
tinue to be planted in the alluviel valleye and on the deeper upland soils.
The size of the operating units will continue to expand, with a gradvual de-
crease in the number of farm units. Urban populeticn shouldéd remain about
the same, The watershed is not an economicelly depressed area,

The Northeset Latersl wetershed has approximaetely 125 operating farm units,
averaging 666 ecres in size. The current markst price of upland is $75 to
$100 per acre, with flood plain lande ranging from $150 to $200 per acre.
Agricultural land is largely owner-operated, with about 13 percent being
leased or rented. Ueuslly, the leased land is operated by a neighboring

landowner.

The cities of Brownwood and Goldthwaite are the principal market centers
serving the watershed. Modern up-to—date transportation facilitiee coneist-
ing of bus, motor freight, end the Gulf, Colorado and Santa Fe Railway, pro-
vide service to the area. The watershed is served adequately by Farm-to-
Market roade 45, 574, end 586, These roads, and other county roads, pro-
vide all-weather travel within the watershed.

Land Treatment Data

The Brown-Mille Soil end Water Conservation Dietrlict has been very active
in eetablishing land treetment measures and initiating flocd prevention
work. It has obtmined a high degree of participation in thie program from
farmers, ranchers, and other interested parties 1n the watershed.

The watershed ie eerved by the Soil Conservation Service work units at
Browvnwecod and Goldthwaite, which are assisting the Brown-Mille Soil and
Water Conservetion District. These work unite have assisted farmers and
ranchers in preparing 102 soil and water congervation plans on 48,240 acres
(58 percent of the total agricultural land) within the watershed, Of these,
90 are basic oonservation plans.

Technicel guldance has been furnished in establishing and maintaining
planned land treatment meaeuree. There are 35 conservation plane in need
of current revision., About €0 percent of the needed measures have been ap-
plied., Whore these meapuree have been applied for as long as three years,
average crop and pasture ylelde have increased about one-fifth.

Satisfactory soil surveys have been completed on 36,500 acres. Surveys
needed on the remeining agriculturml lands will be accomplished during the
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s~ycar installation periocd. land treatment measures inctalled before the
develomment of this flood prevention work plan are shown in table la.

WATERSHED FROBLEMS

Floodwater Damage

The total flood plain area in the Northeast laterals watershed consists of
approximately 5,000 acres along its tributaries and the north side of the
Colorado River. Very little of the floed plain area along the Colorado
liiver is inundated by runcff from the Northeast Laterals watershed, It was
determined that structural measures were not feasible on tributaries other
than Buffalo and Indian Creeks, either because of insufficient damage or

the lack of economical structure gites,

The flood plain lands of Buffalo and Indian Creeks consists of 2,886 acresg,
excluding 219 acres of stream channels (figure 1). This flood plain land
comprises the areas that will be inunda ed by runoff from the largest storm
considered in the 42-year evaluation series. The runoff from this storm
approximates a two percent chance of occurrence storm.

At the present time, about 35 percent of the flood plain is in cultivations;
64 percent is in pasture or range; and one percent is in miscellaneous uses.

Some farmers and ranchers, on an individuwal basis, have attempted to en~
large, straighten, and levee gome streams with very little reduction of
flood damage. The adverse economic and physical effect of flooding hag
been felt throughout the entire watershed, and will prompt local partici-
pation in the alleviation of the flood problem,

Flooding along Buffalc and Indian Creeks occurs frequently, covering an
average of 2,618 acres annually, including areas flooded more than once per
year. This causes severe damage to growing crops and to other agricultural
and nonagricultural properties. Small overflows occur at least once or
twice ammually, causing some damage to crops, fences, roads, and bridges.

In addition, severe erosion takes place, especially on recently plowed land.
Froductivity has been reduced, causing some cropland to be converted from

cash crops to pasture.

The largest recent damaging flood occurred October 4~5, 1959, when approxi-
mately 2,600 acres were flooded in the Buffalo and Indian Creek tributaries.
Information obtained from farmers and ranchers showed damage in thege
reaches to be in excess of $30,000. Damage to crops and pasture was approx-
imately $9,700, and livestock losses and demages to fences were estimated

to be $15,400, Nonagricultural damages to roads and bridges were estimated

at $5,000.

Spring floods damage seedbeds, growing row crops, and maturing small grains,
and, conversely, fall floods demage maturing grain sorghums and growing
small grain. Other agricultural damages are high in this watershed. Some
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fences have to be campletely reconstructed as often as every five years.
Interviews with farmers and ranchers indicate that livestock losses of cat-
tle and sheep are heavy from the larger floods.

For floods expected to occur during the evaluation period, the total direct
average annual floodwater damage is estimated to be $33,480, a2t adjusted
normalized prices (table 5). This includes crop and msture damages
($17,991), and other agricultural dasmages ($10,830), and nonagricultural
demages to roads and bridges ($4,659).

Indirect damages, such ag interruption of travel to and from school and
work, and interruption of community activities, are estimated to average
$3,375, anmually,

Erosion Demages

Upland erosion rates in the watershed are low, Rangeland with a generally
fair vegetative cover is the predominent lend use., In addition, the area
~ of cropland has been reduced considerably by conversion to grassland in

recent years, Uf the total gross erosion in the watershed, 83 percent is
derived from sheet erosion; 15 percent from flood plain scour; and 2 per~
cent from gully and streambank erosion,

About 112 acres of flood plain land is damaged moderately by scour. Soil
losses have reduced the productivity as follows: 75 acres by 10 percents 36
acres by 20 percent; and one acres by 40 percent. The average annual value
of this damage in terms of loss of production is $263 (table 5).

Sediment Damage

Sediment loads carried by streams of the watershed are low. Overbank de-
posites of clay loams and other loamy sediment ranging from 0.5 to 2.0 feet
oceur in very small areas of the flood plain near the channels, Damage to
the productivity of the soils is low, and monetary losses are negligible.
However, sediment derived from the watershed and deposited in Lake Buchanan
is estimted to average 25 acre-feet per year. The average annual monetary
value of this loss in storage capacity is estimated to be $736.

PROJECTS OF OTHER AGENCIES

In ewaluating this plan, consideration was given to the proposed U, S. Corps
of Engineers' Fox Crossing Reservoir, located just downstream from the

mouth of Pecan Bayon on the Colorade River, While no Federal funds have
been authorized for advance planning or construction of the reservoir, ben-
efits to the FNortheast Laterals watershed project reflect the facility in

place by 2010,

The works of improvement included in this and similar plens in the Colorado
River Basin will have significant effect, none of which are detrimental, on
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exizting and proposed downctream works of Improvement included in the water
resource develomment plan for this besin,

i BASTS FOR FROJECT FORMULATION

After a recommaissance of the watershed was made by specimlists of the
watershed planning staff, meetings were held with the local sponsoring or—
ganizations to discuss existing probleme and to formulate cbjectives for a
watershed protection amd flood prevention brogram. This watershed depends
almost entirely on agricultural enterprises for its income. Livestock
farming is the major type of operation, Moderate to severe flooding causes
extensive damage to flood plain lands, crops, pastures, and other asgricul-

turml properties.,

It was recognized by the local sponsoring organizations and planning per-
somnel that develomment of a sound watershed mrotection and flood preven-
tion project will present mary problems due to the wide variation of soil
types and treatment needs and the topography of the structure site loca-
tions,

The opportunities for including storage capacities for purposes other than
flood prevention were explained, as were the local responsibilities in con-
nection with oumpleting a projeot. The sponsors determined that a project
for watershed mrotection and flood rrevention would most nearly meet their
neods, and thet no group or individual wes interested in additional storage

for other purposes,

In addition to expressing the desire for the establishment of a complete
Program for soll and water comservetion om the watershed, the following
specific objectives were named by the local interests:

l. ZEsteblish the remaining land treatment memsures which con-
tribute directly to watershed protection and flood preven—
tion, based on current needs.

2. Attain a 65 to 70 percent reduction in average annual flood
damages on tributaries where struotural measures could be
used to supplement land treatment to insure sustained agri-
cultural production on flood plain lands and to maintaein the

eoconomy of the waterashed.

- The Soll Conservation Service agreed that the degired level of flood pro-
tection and watershed improvement was reasonsble. Although some reduction
in flooding would result from application of needed land treatment measures,
it was apparent that other flood prevention measures would be required to
attain the degree of watershed protection and flood damage reduction de-
aired by the local oy 7:. It was recognized that a complete watershed
program would result in a reduction of land devoted %o crop production and
in acreages of crops now in surplus supply.
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Structural measures for watershed protection and flood prevention which
would be feasible to inutall to meet the objectives of the local sponsoring
organizations were then determined,

In selecting the sites for floodwater retarding structures, consideration
wags given to locations which would rrovide the desired level of protection
for the areas subject to flcod damage. The size, number, design, and cost
of the structures was influenced by the location of the damaged areas, the
complex topography, and the geologic oonditions of the witershed, together
with the availability of embankment £1ill material.

The proposed works of improvement, including both land treatment and struc-
tural measures, most nearly meets projectiver in providing the desired
level of protection for agricultural enterprises and satisfying the needs
of the watershed at least cost,

WORKS OF TMPROVEMENT T0 BE INSTALLED

land Treatment Measures

An effective conservation program based upon the use of each acre of agri-
cultural lend within 1te capabilities and its treatment in accordance with
its needs, such as is now being carried out by the Brown-Mills Soil end
Water Conservation District, is essential for a sound flood prevention pro-
gram for the watershed. The establishment and maintenance of all applica-
btle soll and water conservation and management practices necessary to
proper land use is basic to this objective.

The acreages to be treated in each major land use and the estimated cost of
the needed land treatment measures to be installed by landowners and oper-
ators during the 5-year installation period are shown in table 1. The in-
stallation and maintenance of land trestment measures needed after the in-
stallation period will be carried out under the going programs, Remaining
standard soil surveys on 21,740 acres of agricultural land will be com-
pPleted during the installation period, Flood prevention funds in the
amount of $3,500 will be provided to assist in completing these surveys.

There is a trend towsrd conversion of small flelds of rolling, eroded crop—-
land to hay or pesture usage., Most of the cropland in the watershed hae g

high productive capability, and, in recent years, the trend has been towerd
better management and fertilization to increase cover and residues. Aleo,

the use of mmell grains is increasing considersbly, -

Most of the land treatment measures will function principally to decresase
ercsion dameges to orop and pagture lands by improving soil-cover condi-
tions, These include conservation cropping systems and crop residue use
for the cropland, and mange seeding to establish good cover on grassland,
They also include brush control to allow grese stande to improve and re-
place the poor brush cover on graesland; conetruction of farm ponds to pro-
vide adequate wetering places to prevent oover—destroying concentrations of

4. 24073 B.ET
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Proper range use and deferred grazing increase cover and species of
better grasses by allowing ranges to seed. Note the seed crop of little
bluestem and Indisngrass and the good cover being provided,

Brush control on rangeland
increase thereby improving cover conditions of the ranges.

allows better species of forage grasses to

4-1d072 L ]
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livestock; and proper use and deferred grazing of rangeland to provide im~
provement, protection, and maintenance of grass stands. These measures al-
so effectively improve soil conditions which allow rainfall to soak into

the soil at a more rapid rate.

Other beneficial land treatment measures include contour farming, terrac-
ing, diversions, and irrigation and water management practices, all of
which have a measurable effect in reducing peak discharges by slowing run-
off, These measures also reduce erosion and sediment damage. The total
benefits of land treatment measures were not evaluated in monetary terms
since experience has shown that these soil and water conservation measures

produce benefits in excess of their costs.

Structural Measures

A system of six floodwater retarding structures and 3.91 miles of stream
channel improvement will be installed to provide the needed protection to
the flood plain lands of Buffalo and Indian Creeks that camnot be provided
by land treatment measures alone. The total storage capacity of the six
floodwater retarding structures will be 5,597 acre~feet. The 100-year ac-
cunulation of sediment will eventuzally reduce this capacity 794 acre-feet.
The remaining detention storage capacity of 4,803 acre-feet will be suffi-
cient to detain an average of 4.39 inches of runoff from 30 percent of the
drainage area of Buffalce and Indian Creeks,

The total area of the sediment pools, including the reserve pools, is 134
acres, of which 50 acres are flood plain. The detention pools will tempo-
rarily inundate an additional 378 acres, of which 154 acres are flood

plain,

Sufficient detention storage can be developed at all structure sites to
make DPossible the use of natural rock or vegetative emergency epillways,
thereby effecting a substantial reduction in cost over a concrete or simi-~

lar type spillway.

All applicable State water laws will be compied with in the design and con-
gtruction of the planned structural measures.

The 3.91 miles of chamnel improvement will provide the needed flood protec~
tion to the flood plain lands along the West Fork of Rough Branch, a tribu-
tary to Indian Creek, that camnot be provided by land treatment or other
structural measures, This flood protection will be egual to the peak dis-~
charge of the 1lO-year frequency storm event. Inlets will be installed to
conduct local runoff into the improved chammel, The local sponsors will
assume responsibility for modifying two county road bridges and one bridge
on Farm-to-Market road No, 586, in connection with the channel improvement

work.,

The details on quaentities, costs, and design features of the floodwater re-
tarding structures and the stream channel improvement are shown in tables

2, 3, and 3Za,
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Runoff from heavy rains being controlled by floodwater retarding
structures in a nearby watershed,

Floodwater retarding structures releasing water slowly through
the principal spillway following heavy raims.
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EXPLANATION OF INSTALIATION COSTS

The estimated cost of planning and installing land treetment messures, ex-
clusive of Federnl funds, is $260,583, based on current Drogram criteria
(table 1), In addition, prior to work plan preparaticn, landowners end
operators have established land treatment measures at an estimated non-

Federal cost of $567,778 (table 1a),

Land treatment costs are based on present prices belng paid by landowners
or operators to esteblish the individual memsures in the area, The land
treatment measures to be applied and the unit cost of sach measures was es-—
timated by the Brown-Mills Soil and Water Conservation District. Technical
assistence in the amount of $3,500 will be provided frem flood mrevention
funds to assure timely completion of standard soil surveys for the water~

ghed,

The estimated cost of instelling the six floodwater retarding structures
and the 3,91 miles of stream channel improvement is $574,325,. 0Of thie
amount, $78,734 will be borne by local intersstes, and $495,591 by flood
prevention funde, of which $393,079 is congtruction costs, and $102,512 is

instellation services,

Land, essements, and rights~of-way, and relocation of roade, bridges, util-
ities, and other improvements for the Floodwnter retarding structures and
the ptream ohannel improvement will be provided by loeal interests at no
cost to the Federal govermment., The value of theme is estimated to be
$71,575, based on ourrent market value estimated by local organizations.

An additional $7,159 of non-Federal funds will be provided for legal and
other mervices required in obtaining land, easements, and righta-of-way,

Construction costs include both the enginsers' estimates and the contin-
gencies. The engineers' estimates were based on the unit costs of flood-
water retarding structures in similar arsasn, modified by specifioc condi-
tions peculiar to sach ipdividual site location, They include such items
88 rock excavation, permeable foundation conditione, and site preparation.
Ten percent of the engineers' estimates was added ss a oontingency to pro-

vide for unprediotable costs.

Installation services include engineering and administrative coste, These
estimates were based on an amalysis of previous work 1n this area,

The tentative schedule of obligations for the comple te S5-year project in~
stallation period, including instmllation of both land treatment and struo~

tural measures, is as follows:

4. 240:73 5-87
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SCHEDULE QF OBLIGATIONS

H : ¢ None- :
F%scal ¢ Measures H F;iﬁizl ¢ Pederal : Total
ear H : Funds :
{dollars) (dollars) (dollars)
First Land Treatment 700 48,200 48,900
Structure No. 6 98,498 16,088 114,586
Second Land Treatment 700 50,100 50,800
Structure Nos. 2 and 3 109,041 11,633 120,674
Third Land Treatment 700 52,000 52,700
Structure Nos. 1 and 4 152,530 21,698 174,228
Fourth Land Treatment 700 54,100 54,800
Structure No. 5 82,942 5,940 88,882
Fifth Land Treatment 700 56,183 56,883
Channel Improvement _52,580 23,375 715,955
TOTAL 499,091 339,317 838,408

This schedule will be adjusted from year—to-year on the basis of any sig-
nificant changes in the plan found to be mutually desired, and in light of
appropriations and accomplishments actually made.

EFFECTS OF WORKS OF IMPROVEMENT

After installation of the combined programs of land treatment and struc-
tural measures described above, average amnual flooding will be reduced

from 2,618 acres to 1,117 acres. This project will benefit directly ap-
proximately 30 owners and operators of 2,886 acres of agricultural flood

plain lands.

The owners and operators of flood plain lande reported that they would re-
store 341 aores now in low~yield pastures to production of higher wvalue
crops when adequate flood protection is provided., This land was formerly
cultivated, but is now used only for grazing. It will be used primarily
for the production of oats for grain and temporary grazing. Some small
graine now grown on upland soils will be shifted to the more productive

bottoamlands.

It was estimated from discussions with farmers and other agriculturael tech-
nicians that about 305 acres of flood plain lands would be farmed more in-
tensively with flooding reduced. The timeliness of farm operstions and a
more secure feeling with the project installed will result in the applica-
tion of better farming techniques. More fertilizer will be used, more in-
gecticides will be applied, and the use of certified and treated seed will

more COMmoO,.

Shifte in upland land use will reduce the totel acreage of cropland in the
wvatershed during the project installation period. Allotment crope of cot~
ton and wheat will be reduced to some extent. Decreases in cropland will
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result from the conversions of cropland te gresslend and grassed waterways
ag a result of the planned land treatment program.

Some losgs of wildlife habitat will result from the clearing of sediment
pools at a few of the structural sites, but these losses will be off-set by
fish production and habitat for wild fowl. Wildlife habitat in the flood
plain areas will be improved by reduction of frequency, depth, and duration

of flooding.

Incidental benefits will result from the use of the sediment pools of the
floodwater retarding structures. It was indicated that these six struc-
tures, with a combined total of 90 surface-acres in sediment pools, will be
open to the general public for recreation on a fee basis, or with the per-
mission of the landowners. Recreation, such as camping, picnicking, fish-
ing and hunting, will be available to local pecple throughout the year.
Based on the use of existing nearby structures, it is expected that the
project will have an average use of approxirately 1358 visitor days annually.
Recreational use of sediment pools will continue for 40 years, and diminish
to zero after 50 years because of sediment deposition.

Sediment pools of the six floodwater retarding structures also will provide
& more dependable water supply for livestock.

Benefits will accrue to the project fram some reduction in floodwater and
sediment damages ocutside the project area. Thege benmefits will occur on
the Colorado River main stem irmediately below the watershed, and to Lake
Buchanan. It was recognized that these benefits will cease with instslla-
tion of the proposed Fox Crossing Reservoir (2010). Benefits from reduc-
‘tion of sediment to Fox Crossing Reservoir will accrue to the upstreanm
project when that faoility is in place. These benefits will be at least
equal to those estimated for Lake Buchanan and the Colorado River main stem.

Secondary benefits stemming from, and induced by, the project will accrue
in the local area. The increased net income of farm families resulting
from reduced flood damages and increased efficiency in farm operations will
stimulate economic activities. As the farm family standard of living im-
proves, sales of consumer goods can be expected to increase. Sales and
gservices in comnection with recreational asotivities will be increased. In
addition, there are intangible benefits, such as increased sense of secu-
rity, and the opportunity to plan farm operations without consideration of

frequent flooding.

land treatment measures will reduce the present average annuel sediment
yield to the six floodwater retarding structure sites from .56 to .48 acre-
feet per square mile of drainage area, a reduction of 15 percent. Similar
reductions are expected in other portions of the watershed.

The amual flood plain scour damage is expected to be reduced about 61 per-
cent., S5ix percent will be attributable to land treatment, and 55 percent to
the structural measures.
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The annual sediment yield to the mouth of the watershed is expected o be
reduced fram 153,250 tons to 85,750 tons with the project installed., With
the complete program installed, the loss of capacity in Lake Buchanan will
be reduced by 10 acre-feet annually.

The flood prevention progrem will result in minor reduction in average an-
nual runoff from the watershed. Reduction in average annual runoff at the
floodwater retarding structure sites im 11 percent. This is an equivalent
reduction of 3 percent over the watershed. This reduction will decrease
a8 the sediment pools are filled with sediment,

PROJECT BENEFITS

The estimated average annual monetary damages (table 5) for Buffalo and
Indian Creeks will be reduced from $37,118 to $10,971, a reduction of 70

percent,

Crop and pasture damage will be reduced from $17,991 to $4,632, or 74 per-
cent, Other asgricultural damages, such as loss of fences, farm equipment,
" livestock, and other property, will be reduced from $10,830 to 83,481, or
68 percent. Road and bridge damage will be reduced from $4,659 to $1,7TM,
or 62 percent. Flood plain scour damages will be reduced from $263 to $90,
or 66 percent,

0f the $26,147 damage reduction benefits attributable to the project,
$25,272, or 97 percent, are the result of structural measures, with the re-
maining 3 percent reduction the result of land trestument.

y .

The estimated net increase in farm income due to the restoration of former
productivity will amount to $6,284, annually, at adjusied normalized price
levels. The loss of the original productivity of this land has been in-
cluded in the orop and pasture damage and its restoration a benefit in
table 5.

Benefits incidental to project purposes will amount to §1,356 annually.
These will include $594 for recreation and $762 for livestock water.

The net increase in income due to more intensive use of flood plain lands
will amount to $2,293, annually,

No increase in allotted crops is expected to result from the project.

Benefits from reduction of floodwater and sediment damages outside the
project area are estimated to average $668 annually, These reductions will
- occur along the Colorado River main stem below the watershed and to Lake

Buchanan,

Secondary benefits from a national viewpoint were not considered pertinent
to the economic evaluations. The project will, however, provide a higher
level of income to farmers and stimulste business in towns and marketing
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centers adjacent to the watershed. The monetery value of secondary bene-
fits is estimated to be $3,675 annually.

Consideration was given to decreased production in pool areas, resulting
from the project installation. The amortized value of land in pool areas
($1,649) exceeded the net loss in pool area production plus asscciated sec-—
ondary losses ($1,557). Consequently, the higher value was used to assure

a congervative evaluation,

The total average annual benefits from structural works of improvement are
estimated to be $33,264,

Other benefits not evaluated in monetary terms are an increased sense of
security for farmers, and improved wildlife habitat,

Brown and Mills counties have not been designated as areas eligible for as-
sistance under the Area Redevelomment Act. Consequently, no redevelomment

benefits were considered.

Comparison of Benefits and Costs

The total average annual cost of structural measures is $27,744. These
meagures are expected to produce average amual benefits, excluding second-
ary benefits, of $29,589, resulting in a benefit-cost ratio of 1.1:1.

The ratio of total average anmual pro ject benefits, including secondary
benefits accruing to structural measures, is estimated to be $33,264, giv-

ing a benefit-cost ratio of 1.2:1. (table 6).

PROJECT INSTALLATION

The land treatment measures needed to protect both the cropland and range-
land as shown in table 1 will be established by farmers and ranchers in co-
operation with the Brown-Mills Soil and Water Conservation District during
their 5-year installation period. The district is giving assistance in the
plamning and application of these measures under its going programs.

In reaching the gcal for establishing land treatment measures during the
installation period, it was agreed that accomplishments would be as follows:

H - FISCAL YEAR H
Land Use . Ist : Pt 3rd T4 L oth Total
(acres) (acres) {aores) {acres) (acres) (acres)
Cropland T70 804 837 871 904 4,186
Rangeland 3,364 3,531 3,678 3,826 3,973 18,392
TOTAL 4,154 4,335 4,515 4,697 4,877 22,578

The governing body of the soil and water conservation district will arrange
for meetings in accordance with definite schedules. By this means, and by
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individual contacts, they will encourage landowners and operators within
the watershed to adopt and carry out soil and water conservation plans on
their farms, District-owned equipment will be made available to landowners
in accordance with existing arrangements for equiprent usage in the dis-

trict.

The Soil Conservation Service work units will assist landowners and opera-—
tors cooperating with the district in the preparstion of soil and water
conservation plans and in the application of conservation practices.

The soil and water conservation loan program of the Farmers Home Adminis-
tration is available to all eligible individual farmers and ranchers or or-
ganized groups in the area. Educational meetings will be held in coopera-
tion with other agencies to outline the sexvices available and eligibility
requirements. Present FHA clients will be encouraged to cooperate in the

project.

The county Agricultural Stabilizetion and Conservation committees will co-
operate with the governing body of the soil and water conservation district
by selecting and recommending financial essistance for those ACPS practices
that will accomplish the conservation objectives in the shortest possible

time.

The Extension Service will assist with the educational phase of the pro-
gram by conducting general information and local farm meetings, prepara-—
tion of radio, television, and press releases, and using other methods of
getting information to landowners and operators in the watershed. This
activity will help get the land treatment practices and structural measures
for flood prevention established.

The Soil Conservation Service will contract for the construction of six
floodwater retarding structures and the 3.91 miles of stream channel im-
provement. It also will provide technical specialists to prepare plans and
specifications, supervise construction, prepare contract payment estimates,
make contract payments, make final inspections, certify completion, and
perform related duties for the installation of the structural measures.

The Brown and Mills County Commissioners Court, in cooperation with the
Brown-Mills Soil and Water Conservation District, will furnish the land,
eagements, and rights-of-way, and arrange for road, utility, and improve-
ment changes for all structural measures. They will install culverts and
make other needed improvements to keep crossings on public roads passable,
while the floodwater retarding structures are operating, Local sponsors
will be responsible for the improvement of individually-owned crossings,
where required, The cost of these improvements is included in the esti-
mated cost of land, easements, and rights-cf-way.

Construction may start with any structure in the watershed. All necessary
land, easements, and rights-of-way, including relocation of roads, util-
ities, and other improvements, or adequate assurance that they will be pro-
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vided in a timely manner, will be obtained for all structures in the water-
shed before Federal financial assistance is made available.

The six floodwater retarding structures will be constructed during the
5-year installation periods in the general sequence of Sites 6, 2, 3, 1,
4, and 5. The 3.91 miles of stream channel improvement may be constructed

at any time.

The various features of cooperation between the cooperating parties will
be covered in appropriate memoranda of understanding and working agree-

ments.

FINANCING PROJECT INSTALLATION

Federal assistance for carrying out the works of improvement as described
in this plan will be provided under the Flood Control Act of 1944, as

amended and supplemented,

The cost of establishing land treatment measures will be borne by the
owners and operators of the land. It is expected that the owners and
operators will be reimbursed for a portion of this cost through the exist-
ing Agricultural Conservation Program Service, Great Plains Conservation
Program, or other Federal programs. The amount of reimbursement to be ex-
pected has been estimated, based on current program criteria, and this
amount has not been included in the total estimated non-Federal cost for

land treatment listed in table 1.

Based on experience in this area, the local sponsors have estimated that
more than 90 percent of the needed land, easements, and rights-of-way for
the floodwater retarding structures and stream channel improvement will be
donated. Sufficient funds will be made available from taxes now being
collected to meet all local obligations in completing the project.

Federal assistance will be made available pursuant to the following condi-
tions:

1. The required land treatment in the drainage area above struc-
tures has been or is in the process of being installed.

2, All required land, easements, and rights-of-way have been ob-
tained.

3. Operation and maintenance agreements have been executed.

4, Flood prevention funds are available.

County assistance will be made available pursuant to the following condi-
tions:
1. The required land treatment {n the drainage area above struc-
tures has been installed or is in the process of being in-
stalled.
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2. At leagt 90 percent of the land, .asements, and rights-of-way
have been cobtaineo as set out above.

3. Flood prevention funds are avajilable,

PROVISIONS FOR OPERATION /ND MAINTENANCE

Land Trestment Measures

Land treatment measures will be operated and maintsined by the owners and
operators of the farms and ranches on which the meagsures are inetalled
under agreements with the Brown-Mills So0il and Water Conservation District.
Repreaentatives of thia district will make periodic inspections of the land
treatment measures to determine meintenance needs and to encourance land-
owners and operators to perform maintenence. Dietrict-owned equipment will
be made available for this purpose in accordance with existing arrangements

for equipment usage.

Structur.l Measureg

All aix of the proposed floodwater retarding structures and the 3.9]1 miles
of channel improvement will be operated and maintained by the Brown and
Milla County Commissioners Courts and the Brown-Mills Soil and Weter Con-
servation District. The Brown County Commissicners Court will maintain
Structure Nos. 1 through 5, and the 3.91 miles of channel improvement. The
Mills County Commissioners Court will maintsin Structure No, 6,

The estimated average annual operation and maintenance cost is $888, based
on adjusted norwalized pricea. The necessary maintensnce work will be ac-
compl ished through the use of contributed labor and equipment, by contract,
by force account, or a combination of these methods. Funds for this work
will be provided by the Brown and Mills County Commisgloners Courts.

All floodwater retarding structurea and stream channel improvement will be
inspected by representatives of the local spongoring organizations after
each heavy rain, or at least annually. A Soil Conservation Service repre-
sentative will participate in these inspections at leaat annually, for a
period of three years following completion of each work of improvement.
The Service may make other inspections thereafter as it elects to do so.
Items of inspection for the floodwater retarding etructures will include,
but will not be limited to, the condition of the principal spillway and
its appurtenancea, the emergency spillway, the earth fill, the vegetative
cover of the earth fill and the emergency spillway, and fences and gatea
inatalled as part of the structurea. 1Items of inepection for the streem
channel improvement will include the degree of scour, sediment deposition,
and bank erosion; obstruction to flow caused by debris lodged against
fences, and water getes; excesaive brush and tree growth within the chen-
nel, and the condition of side inlets end appurtenances.

The sponeoring local organizations will meintain a record of the inapec-
tions and maintenance work perforwed and have it available for review by
the Soil Conservation Service.
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Provisions will be made for free access of representatives of the sponsor-
ing organizations and the Federal governuwent to ins, ect tne floo lwater re-
tarding structures and the stream channel improvement and rheir uppurte=
nances at any time.

’ The sponsoring local organizations fully understand their obligations for
maintenance and will execute specific maintenance agreements prior to the
. issuance of the initial ipvitation to bid,
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TABLE 1 - ESTIMATED PROJICT INSTALLATION COST ;/

Northeast Laterals Watershed, Texas
Middle Colorado River Watershed

: Estimated Cost 2/

Installation Cost "
:Unit:Number: : KNon- : Total
Lten : : : Federal : Pederal :
Land Treatment (dollars) (dollars) (dollars)
So0il Conservation Service
Cropland hcre 4,186 - 69,180 69,180
Grassland Acre 18,392 - 191,405 191,403
Technical Assistance (Accel.) 3,500 - 3,500
SC5 Subtotal 3,500 260,583 264,083
TOTAL LAND TREATMENT 3,500 260,583 264,083
Structural Measures
S0il Conservation Sexrvice
Floodwater Retarding Structures No. 6 353,173 - 353,173
Stream Channel Improvement Mile 3.91 39,906 - 39,906
SCS Subtotal 393,079 - 393,073
Subtotal - Construction 393,079 - 39%,079
Installation Services
S0il Conservation Service
Engineering Services 65,802 - 65,802
Other 36,710 - 26,710
SCS Subtotal 102,512 - 102,512
Subtotal ~ Installation Services 102,512 - 102,512
Qther Costg
land, Easements, and Rights-of-Way - 71,575 71,575
Legal Fees - 1,159 1,159
Subtotal - Other - 78,734 18,724
TOTAL STRUCTURAL MBEASURES 495,591 78,734 574,325
Work Plan Preperation 31,100 - 21,100
TOTAL PROJECT 530,191 339,317 869,508
SUMMARY
Subtotal ~ SCS 530,191 339,317 869,508
TOTAL PROJECT 530,191 339,317 869,508

1/ Price Base: 1966,

2/ Excludes costs that will be reimbursed from other Federal funds.
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TABLE la — STATUS OF WATERSHED WORKS OF IMPROVEMENT v

Northeast Laterals Watershed, Texas

Middle Coloredo River Watershed

: it Appliled :
Measures : Unit : To : ?g:ii 2/
: : Da te :
(dollars)
LAND TREATMENT j/
Congervation Cropping System Acre 1/ 9,765 194,160
Range Proper Use Acre 34,628 91,890
Renge Seeding Acre 2,306 11,530
Brueh Control Acre 17,100 85,500
Terraces Foot 1,146,600 57,330
Diversions Foot 186,400 22,%68
Farm Ponds No. 350 105,000
TOTAL 567,778
1/ At time of work plan preparation. Price Base: 1966,
2/ Excludes costs that were reimbursed from other Federal funds.

3/ The level ofapplication of the management and recurring-type praoctices
reached at the time of work plan preparation and are not oumulative.
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TABLE 4 - ANNUAL COST &/

Northeast Laterals Watershed, Texas
Middle Colorade River Watershed

(Dollars)

shamortization: Operation :

: of : and :
Evaluation Unit :Installation:Maintenance: Total

; Costs 2/ : Cost 3/ :

Floodwater Retarding Structure
Numbers 1, 2, 3, 4, 5, and

Stream Channel Improvement 21,498 762 22,260

- Floodwater Retarding Structure
Number 6 5,358 126 5,484
Total 26,856 888 27,744

1/ Does not include work plan preparation cost
2/ 1966 prices amortizad for 100 years at 4-5/8 percent.

3/ Adjusted normalized prices.

February 1967




TABLE 5 - ESTIMATED AVERAGE ANNUAL FLOOD DAMAGE REDUCTION BENEFITS

Northeast Laterals Watershed, Texas

Middle Colorado River Watershed

(Dollars) 1/

¢ Estimated Average H
: Annual Damage ! Damage
Item : Without : With : Reduction
: Project : Project : Benefit
Ploodwater
Crop and Pasture 17,991 4,632 13,359
Other Agricultural 10,830 3,481 7,349
Roads and Bridges 4,659 1,771 2,888
Subtotal 33,480 9,884 23,596
Erosion
Flood Plain Scour 263 90 173
Indirect 3,375 997 2,378
TOTAL 37,118 10,971 26,147

1/ Price Base: Adjusted normalized prices.

February 1967
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INVESTIGATIONS AND ANALYSES
Land Use and Treatment

The status of land trestment for the watershed was developed by supervisors
of the Brown-Mills Soil and Water Conservation District, with essistance
from persommel of the Soil Conservation Service work unite at Brownwood and
Goldthwaite, Texas. A 5C bereent sample of current basic concervation
Plang of the watershed was analyzed to develop conservation needs deta for
the entire watershed., Acres to be treated by land use during the 5-year
installation period were based on a study of total conservation needs, ac-
complishments to date, remaining needs, and the priority of rlanning and
servicing established by the Soil and Water Conservation District.

Engineering Investigations

The procedures used to determine the most feasible plan of structural mea-

cures to meet the objectives of the gpensoring local organizations that
could not be accomplished by land treatment measured wers ag follows:

l. A bese map of the watershed wags prepared to show the drainage
rattern, road system, and other pertinent information.,

2. All probable floodwater retarding structure sites and the ap-
proximate limits of the flood plain subject to flood damages
were located by stereoscope studies of aerial photographs and
field examinations., Based on these examinations, a structural
system consisting of six floodwater retarding structure sites
and approximately 3.91 miles of charmel improvement was pre-
sented to the local aponsors for their oonsideration and ap-

proval,

5. With the approval of local sponsors, engineering surveys of
the flcodwater retarding structure sites were made in ac-
cord nce with Watersheds Memorandum TX-2 dated June 3, 1959,
Charmel surveys were made in mocordance with Watersheds Memo-

randum TX-1, dated March 5, 1964.

4. Designas of floodwater retarding structures were initiated as
surveys progressed. Criteria ocutlined in Engineering Memo-
randum 305-27, and Section 2441, Texas State Manual, were
used to detemmine the sediment and floodweter detention stor-
ege requirements, structure clessification and principal

spillway and emergency spillway design,

5+ The stream channel improvement designs were hased on pro-
cedures outlined in U,S.D.A. Technical Release No. 25,
Planning and Design of Open Channels", December 15, 1964,

When the most economioal syatem of structurasl measures for flood prevention
had been determined, a table was developed to show the cost distribution of

4 240721 A A7



Clructural measurcs (tuble 2). The summation of the total costs of all

rceded land treatment and

& neeond cost table was developed to

meainres (table 4).

The following steps werc taken as g part of the h

Hydraulic and Hydrologic Tnvestigations

invertigations and determinations:

1.

4

4 o4 .74

Basic meteorological and hydrologic date were tabulated from
Climatological Bulletins, United States Weather Bureau and
Water Supply Paper:, United States Geological Survey, and
local records. These data were analyzed to determine average
Precipitation, depth-duration relationships, seasonal dig-
tribution of precipitation, the frequency of occurrence of
meteorological events, the historieal flood serieas, rainfall-
runoff pea.. discharge relationships, and the relationship of
geology, soils, and climate to runoff depth for single storm
events.

Engineering surveys were made to collect information on se-
lected stream reaches, including valley cross-sections, chan-
nel capacities, highwater elevations of selected storms,
bridge capacities, aud other hydraulic characteristics, and
on proposed structure sites to collect data used in design.
Cross-sections and evaluation reaches were selected on the
ground in collaboration with the econcmist and geologist,

FPresent hydrologic conditions of the watershed were deter-
mined, taking into consideration such factors as soils, land
use, topography, cover, and climate, TFuture hydrologic con-
ditions were determined by obtaining from work unit conserve-
tionists and local landowners estimates of the changes in
land use and cover conditions that could be expected during
the installation pericd of the project, Runoff curve numbers
were computed from soil-cover complex data obtained from the
drainage area of representative structure sites and a 10 per-
cent random sample of the uncontrolled drainage area {about
25 percent of the drainage ares of the watershed) and used
with figures 3,10-1, Soil Conservation Service National En-
gineering Handbook, Section 4, Supplement A, to determine
depth of runoff from individual storms in the evaluation
series and the design storms,

Rainfall-runoff relationships were determined and compared
with nearby gaged runoff on similar watersheds., The percent
chance of occurrence of meteorological events was determined

L

e —

structural measures represented the estimated cost

of the planned wetershed pretection and flood prevention vroject (table 1).
show separately the ammal installa-

ticr cost, annual maintenance cost, and total annual cost of the structural

ydraulic and hydrologic



by computing the plotting of values taken from Climatological
Fapers and Water Supply Bulletins, and plotting rainfall,
runoff, and peak discharges against their respective plotting
Positions on Hazen probability paper. The relationships of
runcff, peak discharges, and damages were determined for
various freguencies (3-10-1-24, NEH, Section 4, Supplement 4).

5. Rating curves for the cross-sections were computed by Mannings
formula (4,2-1-9, NEH, Section 4, Supplement A). Stage-ares
inundated curves were developed for each cross—section. From
these, composite runcff-area inundated curves were developed

for each evaluation reach.

6. Determination was made of peak discharges, area inundated,
and damages caused by the various amounts of yunsff which

would exist, due to:

a, Present conditions of the watershed.
b. IEffect of land trestment measures.

co. Effect of land treatment measures and
floodwater retarding structures.

d. Consideration of alternative and wvarious
combinations of measures.

The 6-hour design storm rainfall and the emergency spillway and freeboard
hydrographs were computed for each site in accordance with Section 2441,
Texas State Manual., The dimensions of the emergency spillways were deter-
mined by graphically routing the freeboard hydrographs. The criteria and
rrocedures used are set forth in Engineering Memorandum SCS-27; Technical
Heleagse No. 2; NEH, Section 4, Hydrolcgy, Supplement A; NEH, Section 5,
Hydraulics, and Section 2441, Texas State Manual.

Frequency of use of emergency spillways was based on Engineering-Hydrology
Memorandum TX-2. Detention storage, embankment yardage, rock excavation,
and spillway depth, width, and aligmment were balanced to give the most
econcmical structure, which was included in the watershed plan.

The rainfall for the period 1922 to 1963, inclusive, was selected for eval-
uating dameges in this watershed. Rainfall information for the historical
evaluation series used in these studies was obtained by applying the
Thiessen polygon method of weighting to the rainfall data tabulated for the
Goldthwaite, Mullin, and Brownwood Stations,

Sedimentation Investigations

Sedimentation investigations were made in accordance with procedures out-
lined in "Guide to Sedimentation Investigations", South Regicnal Technical

4=24073 %-867



~ervice Area, March 1965:

1. The required 100-year sediment storage requirements for the
" floodwater retarding structures were made a3 follows:

8. A 10 percent sample of the watershed was gelected
’ and studies made to determine &rods erosion fram
the various land uses for both without and with
project conditions in accordance with Chapters
VII and X of the Guide,

b. The appropriate sediment delivery ratios and trap
efficiency adjustmente were made in accordance
with Chapter VIII,

Cs Allowances for differencee in density were baeed
on the following volume welghte:

Soil In P1aCE sussvessnssssss 95 1bs./cu,ft,
- Submerged Sediment .......... 60 1bs./cu.ft.

d. The sediment was allocated to the pools as fol-

lowa:
Period of Per~
Depoeition Pool Condition oent

First 50 years Sediment Suherged 40
Seoond 50 years Sediment Submerged ;/40

100 years Detention Aerasted 20

1/ Includes asrated sediment volume expected
to be deposited in this pool during first

50 year period.

2. Sedimentetion and ecour damage inveetlgations were made
by the valley crose~section method on applicable reaches,
Damage categories, meggurements, and summariee of all
phyeical damage were made in accordance with rrocedures
euggeeted in Chapter XI of the Guide.

3. Sediment damage to Lake Buchanan wag baeed on adjuetment
of the groes eroceion volume fram the watershed {without

ot and with project conditions) for expected delivery, trap
efficiency, and volume welght change for sediment in the
resgervoir,

4 24073 587
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Channel Stability Studies

Chammel investigations for stability studies were mmde in accordance with
the suggested procedures in Technical Relesse No. 25, "Planning and Design
of Open Channels”, USD4, SCS, December 15, 1964, Thege investigations in-
cluded studies of the general geology and soils of the drainage basin,
depth and nature of +he alluvium, types of bedlocad carried, relative sta-
bility of present channel, and the nature of the underlying bedrock.

The alluvium along all streams is dominantly & cohesive, clayey material,
claspified as CL and CH, Gravelly materials (GC) with some cobbles and
small boulders occur in the lower horizona., The bedrock consists of inter-
bedded soft clay shales and moderately hard sandetones. Channel filling
with sandy and eilty clay sediment and scme gandy bedload materials has

ceused moderate ampounts of capacity lose on many streams and severe capac-
ity loes on Hough Creek, Landowners have attempted to straighten and en-

large segments of the Rough Creek channel, but these attempts have been
largely ineffective.

The improved chammel on Rough Creek will be approximately the same depth as
the present oharmel in the leus geverely filled reaches. Maxdimum depth of
excevation in straightened reaches will not exceed nine feet, Most of the
improvemaent consiste of wldening the present charmel., The non=-scouring
velocities for the soil materisls along the ohannel range from 4,0 feet per
second, clear water, to 5.5 feet per gecond, suspended load.

Geologio Investigmtions

Preliminary geologic dam site investigantions were made at eaoh of the six
floodwater retarding structure sites and reporte preparcd in accordance
with procedures shown in Chapter 6 of "Guide to Geologlc Site Exploration”,
South Reglomal Teohnical Service Area, July 1366, These investigations in-
cluded making studies of valley 8lopes, alluvium, ohannel banks, and ex-
posed geologlc formations, Seimmic equimment was nsed at Site 5 to test
depth of the alluvium and intermret bedrock condisions.

All of the sites are loceted on sedimentary rooks of the Strawn group of
Pennsylvenian age. The structure of these formations is simple, with scme
localized small anticlines and synclines. The dip is northwesterly at less
than 50 feet per mile. Soft shales of the Brownwood shale member of the
Watt formation occcur at Site 1. Interbedded soft shales and hard sand-
Btones of the Lone Camp formation occur at Sites 2y 3, 4, 5, and 6, The
shales predomimate in the foundation and lower abutments of Sites 2, 3, and

» with the sandstones uccurring in the upper abutments and emergenoy
splllway areas, Sandstone predominetes at Sites 5 and 6, occurring in the
foundetions, abutments, and in the emergency splllway areas,

Detailed investigmtions, including exploration with core drilling equip-
ment, will be made prior to construction to determine the suitability and

methods of handling the foundation and embenkment materials,

424073 B~n7
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Economic Investigations

Basic methods used in the economic investigations and analyses are outlined
in the "Economics Guids for Watershed Protection and Flood Prevention",
U, 5. Department of Agriculture, Soil Conservation Service, March 1964,

The flood plain was divided into two evaluation reaches, due to the differ-
ence in damageabls values and flood plain characteristics.

Agricultural damage calculations were based upon information obtained in
interviews with landowners and operators of approximately 60 percent of the
acreage of the flood plain land., Schedules covered past, present, and in-
tended future use; crop dietribution under normal conditions; planting
dates; yields; historical data on flooding and resultant damages to crops
and pastures, as well as other agricultural property, Information from
these schedules was supplemented with information from local agricultural
technicians. Eetimates of damages to roads and bridges were obtained from
county commissioners, State highway officials, and local farmers. Current
flood plain land use was mapped in the field,

Monetary values of physical damage to flood plain lande from scour was
besed on the net wvalue of production loet, taking into acoount the time

for recovery, and discounted,

Indirect damages were estimated to approximate 10 percent of direct
damages.

Average annual damages within the watershed were calculated for conditions
without & project, with land treatment installed, and after installation of
the complete project. The difference between the damage at the time of the
initiation of each project increment and that expected after its installa-
tion constituted the benefits brought about by thet increment through re-

duction in damages, '

Installation of this project will provide benefits from reduction of flood-
water and sediment damages outside the project area, These reductions will
occur along the Colorado River mainstem below the watershed and to Lake
Buchanan, These benefits were evaluated and included as a project benefit.

Farmers in the watershed were asked what changes in cropping eystems and
land use had been made as a result of frequent flooding, and what changes
in land use and cropping practices might be expected in the future with
these floods reduced in extent and frequency. Using their predictions as a
guide, it wae estimated that 341 acres of formerly cultivated land now in
low-yielding pasture would be returned toc more productive cash crops.
Added damage to higher damageable values from the remaining floods was cal-

culated and subtracted.

Field studies indicated that 305 acres of flood plain would be farmed more
intensively with flooding reduced, The timeliness of farm operations with

A-24073 B-87
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flooding redured will result in the use of better farmming techniques,
hore fertilizers will be applied and wider use will be made of insecticides
and weed control measures. The use of certified and treated seed is ex-

pected to become more common,

Incidental recreation benefits were evaluated for sediment pools of flood=-
water retarding strucitures using a net value of 40.50 per visitor day.
Benefits were calculated, allowing for full level of use and attractive-
ness for 40 years, with a gradual diminishing of attractivenecs during the
next 10 years to zero &t the end of 50 years and thereafter.

Benefits aceruing from the use of sediment pools for livestock water were
based on studies made on watersheds where mtructures have been installed

for several years.

The value of local secondary benefits induced by, or stemming from, the
preject were estimated to be equal to 10 percent of the direct primary
benefits plus 10 percent of the cort of the additional agricultural produc=-
tion and zssociated coste incurred as the result of increased rroduction.

The value of easements was determined by local appraisal, giving full con-
sideration to current real estate market values,

A comparison of the value of agricultural production lost in the pool
areas as a result of the project to amortized value of easements showed
the latter to be greater., The easement value was therefore used in the
economic evaluztion to assure a more conservative evaluation.

A=-24073 S-87



38

UIBL3Ck TanT W

WORTHEAST LUTERAS
(- S4TEBSHED,

TEXAS

VICINITY MA?®

. |Regency

omess T
3|=25‘----— T4
Ny IVER

9a°50'

LEGEND

— Paved Rood
—u==—Dirt Rood
==—== Privote Rood

~— = —~ Counry Line

T Oroinoge

——r— Town or Communily
w— " watershed Boundory
eevsesens?  Benefired Areo
volley Cross Secrion

o—-0
id—'—»-hl Evaluotion Reoch

Figure |

PROBLEM LOCATION MAP

NORTHEAST LATERALS WATERSHED

BROWN AND MiLLS COUNTIES
TEXAS

=25’

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
TEMPLE. TEXAS
? 1 1 » LIRITY

APTAGBIMATE SCMLE

Buas compiled //om USG5 Quade and County Highway Maps

1-67 4-R-23469

WTeTaL 1k67

Rev. 7-66 May 1966 4-R-21652




- 3 - -
Y=TL0'0T~1~h  g9g=pT Pas Aoy AI1ARIE NOILYANITNGD 10 ‘IWNLINT (MY 40 LudWauyYa3d s °n

JANLINYLS INIQYYLTY dILYMA00T TYDIdAL ¥ 0 NO11J3S
2 sanbjg

e ———— A ——

. s ...

\\\ ; LINANOD A¥M171dS T¥dIDNI4d
Y, A =<

E= JAWWA WIVE0 === 1004 LNIKJ0I§ —

A

HI

.._. Id MO8H03

|

AYMIT IS WA IIN i e LT Ly Ay Ty Lttty

e e e e 100d MOILNILIC o




40

Shream Channel within embenkmenf area o be

cleared of objactionable material In accordance $7%° A minimum of G* fapsoi! fo be placed in Emergency
with *Streom Chonnel Cleanout®of fhe specifieations. gzgg;}?zﬂmﬁ on alf 'fompacfedl Fifl Aregs’Ses the
dtloo, $
.32 0% 3 L8 ) g / ]
vE A% af:;-?‘"’f“f‘%i"’/ A
x 9 Fhee
p ¥ 3 LC BT TT o Downstream e g
¢ T i i G  — A 370+ :
: T T ! N
9 2 BT o N N g g ! 7 S
9 2 \ 9 : : ‘\- N \ H g / N
: LE/ R S I A S
14" Wire Gap T T / : I _\.1 PO L } =
in 30 'of fence ! 1 a Fro / !
| . 1592 .
- A il flg929y 4 F_ﬁl*’
17 i :
Wf Upstream ﬁ:ely 7 /

5t3. 24000n &of Prineipal Spiliway

= St2 #f850n tof Dam

fo. 4150 on e ft side of
Emergency Spillway
= Sfa. idf06 on Laf Dam

EMBANKMENT y gl
orloo CURVE DATA B %
A 500" / .
PLAN OF EMBANKMENT AND SPILLWAYS o 20 ¥
o 100 2040 109 400 300 L 200‘.0- X
PC  Sla 12+06
ScaLe ix FeeT 3
PT. Sta. lhf06 A
Emerf’ency Spiliway Diversion: 18" effective haight,
2:/ gide s_/:ﬁes, minimum base, /3. Cost of diversion
o be subsidiary o other ifems of work,
1630
! Emergency
1620 ApproX. 5ta. /500 | Sfe/3f90. 4 Spiliway
EL 16147 o Top ofé}sn;: £11615.9 £ri6T4.2 l Diversion ]
*‘ Siad+00 fo Sfa 9+00 _
~ | A
1610 Emergency Spillway Crest EL. 1609.0 o i e
\‘\ ,/// Z2oo"

\
AN AN A . 6 i
X / pprox. Ground

ine

1600 AN

\ R ‘ Principal Spiliwsy Crest E11593.4

< / mergency Spillway Crast
A / Section on & of Dam

N P B ]
1590 AN - 244D, Pipe . 1
ApproX. Limite dfCafaff—->\ \\. ,&' Rt Sebiliet enlnieiiie ] Nore: Lormplate soif and foundafion
Trench ~d . - investigation dafe fogetber with
NS 7 Iobprafory fesf oafs are svailable
1280 N T (DR A — I S5 field construction offiee
S — ] For review By prospective bidders,
1570 I I |
o Fo0 2+00 400 & froo afoe 10+00 12400 14150 f6roo

PROFILE ON ¢ OF DAM

Mas, Mar T8
B. MiLLer

£ Strvcture
Site Ne. 7

Strvctvre Site No. 7 Jocafed approx.
15mites norlheasfof Coleman Coleman
County Texas.

VICINITY MAP

a 1 2 3 4
SoALE IN MILES

ueurs{ 03 of

Figure 3
TYPICAL
FLOODWATER RETARDING STRUCTURE
GENERAL PLAN AND PROFILE

U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
wi SRTIE
omimea MO K B s R

e MK EHCC. 261
wal | Drawing Mo

NN T

A2 4 -E-15,400




41

Upatresm Toe

Principal Spillwey CrestEl 1593.4 } r

Emerasncy Spillwsy Cresf £1. 1609.0 Ty

/Anﬁ ~Yortex Spiilier Wal/

27% 89" Princijpal Spiiiwsy Intef ]’
.8 d)a Stide Gate, /v, £L1586.57

=
513.0499 _o— ——

E1 I5T8.0

Excavale for Conduit Foundation to approrx-
imate Iimits shown and backfill prior to
cxcavating Cotoff Trench

Sta. [Hio

Iy, E1. 1586.07

12°Berm Ef. 1592.9

Place aminimum of 2.0°of
Compacted earth fill between
piee dnd rock Firl,

5 Anti-Seep Colidrs i 24°

o

c.¢.(See Nore on Sheet No.5)

.\_
9 xeavaele fo dinensions shown st
N £L 1586.07 From upstream ftoe o horrow
&rea Excavation fo be clossified as"Borrow?
/ “
‘Q \Top of
< Ber
N 7
@1;" 2.5:4 1 25
_ T = T T P
# I T i 1 I
I I 1 | I
% R ]
N P 2.0° 4.0’
+
N Q
R
|
‘n -l
Y
5 PLAN
N

| £ of Dam

41 D. Pipe
[z

f—20'
|

216,00 °0F 24" 1D, prestresscd concrete lined steel cylinder pipe (AWWA specifica Ko _€-304) 2

e e « [

B

B

Impervious Core: Fxcavate Cutolf Traneh /
with [/ side slopes and /2 # bofform width

fo zp_,arox.frnm‘e iimif shown on “Profile on €
of Dam*

t a Q n @

I 9 Q o Q “ E

@ o 0 " o) 0 ©
% R o & o|® o[ o
2 N N g R da ol

: : N W T q - .
K oL 35 o = S N

N N %) x N L 5 %
| ) o -
W& wE iy uls A £ &

{See Nore on Sheet Mo.5)

Sy
Sta. 2too
e

St3. 206
Inv. /. 1585 26

SEGTION

Sta 2100 on € of Principal Spittway
/’s S$ta. 4785 on € of Dam

Top of Dam EL 16/5.9 (Aljowsnce
for Seftiement Inclueed)

Appraox.Groundtine

NofelIf 10.0 Ff. sections of pipe are wsed, place the First
anti-seep collar@ the ccnler of the 6Fhsectionor
pipe as counted From the inlef end and spoee the
remaining anti-seep collars @ 20,01 c.c. .

PRINGIPAL SPILLWAY

Figure fA4
TYPICAL
FLLOODWATER RETARDING STRUCTURE
STRUCTURE PLAN AND SECTION

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVIC

Orie

T

vensras M D4

Crtwn. O TR TN ERGIRIER L

TEMPEE Totas

Tractd . .. heel Orawing No
d
e MOKE EWT__ 4-6/1"7| 4-E-15 400




41

——————————— A
____________________________ 7 Downstresm I
- & " o Exedvate apen channal on wuniform grede from
Boulders ;’; 1’5679.4 &F Sta 4 r03. 70 ne fur:;/ Elram 1)‘ FPProx.
- ‘2. 6100, Te e avation.
Spalls snd Cobbles Finished Grade o be paid a8 “Clranne! Exc
£t 1573.0 } o,
3',] Q.
2.0 | Sub-Grade
Approx. 31.0° TopP Ofﬁerm;
The 2.5 FF thickness of dumped rock wvil] be placed in Plunge Basin wilh rock siies grading from small af sub-
grade o large at finished grade. Placement of spalls and cobblas will precede dumping and pidcement of boulders.
Bovlders wili be placed fo réasonable ncat lines of the finished grades, as shown on drawings.Cost of excavating ~
and preparing Plunge Basin for placement of rock wili be pald a5"Chanacl Excavaltion’ "
ock agalnst Princlpal Spillway wiil be hand placed to svoid damage fo pipe or other structvral works.
Any damage fo pipe or other struetural works caused by the Contractor during construction of the Plunge
Basin shall be repaired by the Confractor without compensation. Sovurce of rock wil pe from e Emergency A
ExCavetions. Rock shall b guarry-run 3ize. Placemaent of Phe rock /n the Flunge Sasin i3 mote dirac poy Ao, swuch b %\
cost is Yo b considered .St/é.sidtdrﬁtb Ofher items of work. Approximafely 560 ca yd of roch will be required fo construct the M Rl
Plunge Basin TYPIGAL SEGTION — PEUNGE BASI ~2L—
m
+
!
| f 25:/ ‘ S . (AR
i T T 1T i T ———— 1 T — 11 T — O - Q _:
= ; I L '. L — L I ; L N N N
. \ 2.5/ L5y
op of Dam L5,
7 N 5te 2/00 on £ of Prineipsl Spithuzy e
= Sta. #+850n £ of Dam ~
4.0’ , ' L] ;
L2027 .
~J 3./
i ( See Nore Selow) ;w
PLAN
Backrill fo not less than 12 "above fop
a oFf pipe before excav;fn:g’ pips Frene
Top of Dam £l 16/5.9 (Allowance
for Seffiement Includeq, #
BC Prpe
& Cradle
/fofDé‘m Note ! IF 10.0 Ft. sections of pipe dre used, place the 2
Yy first anfi-seep eollar at the eenfer of the &fh
section of pipe as counted from lhe infet end and Excavation fo be pard as “Cufoff Trench
spaee the remaining anti-seep eoljars @ 20.0 ft e.e. Excavation! Backfill prior fo exeavating
5 Anti-Seep Collars @ 24" e.c. pipe french fo be pard 85 "Compacted Fil/”
) >
— I"—Z-G' Approx. Groundiine 19.0° - TYPICAL FOQUNDATION EXCAVATION
q D BeG T L1280 ittt fo 23485 iF M I
E| N\ ernpipe ikl s Five ane wsed 8 I
= B e S ni~
3.0% 10% 5o :*——‘----m IR 3 v s
N E 3.0% 6'070 5.5, AT -t :;Q ¥ N “f&
v 0% +.0% 3.0% 57 > " 5|2 .
/ S R AR | s _Ho
Iimpervious Core: Fxcavate Cufoff Tranch Sta. 2100 \ ; ) —_——— — 2- 45k 2 0o
WiFh [/ Side siopes and /2 . boiforn widih },_ 1576 4 Exesvate for Conduit Foundationfo ' ; - , Es.r 7;5_ ; 6,‘ 2
fo approximate fimif shawn on "Profile or £ ’ epproXimate limits shown and backfill Stz 3 7 2.2 } | 5ta.3485. . .
gfdzm_' prior to excovating Cufoff Trench EL1574.0 Plunge Basin shall bottem $Fo. 3475.5 Eri576.4
on rock af dpprox E1 1573.0 L :
o o % w Lxcavale for plunge sothat £1.1573.0
& ~ P A ] o : 'oia- k3 33 N oversll leng th, widfh and fie oen T
: + -+ <+ e ~ 3 Y - N & Ffinished sfopes wilf beas .
I - S S R NI SN - 88 Shown on the drawing. TYPICAL
MR 9a e 29 NN B 92 N N2 R N2 sr st 278 to sronpion | FLOODWATER RETARDING STRUGTURE
w| o - -~ o . > N 4. - lofe ! . fo
;i‘. ‘:‘ai‘. ',:t :": :”: Sl A5 :c; |G ;’;i s poinis shown for plunge STRUCTURE PLAN AND SECTION
3 EY ] ES 15N 3 5| ¥ in iF10.0FY. sections of
R 38 & IS SIS MR R ui a8 e NS T fuied " " | U.S. DEPARTMENT OF AGRICULTURE
pe Len “ SOIL CONSERVATION SERVICE
!'1 2/6.07F of 24").0 presiresscd conerete lined steel cylinder pipe (AWWA specification €-307) » S < ;
I : DK, S v 3 WA TR R WY T
‘ SECTION Note | The detail above /s planned for 12.0 1. seetions o fpipe. Section oesgnea A DK, 3-¢/ D CHGNEITING 4 WATLRREY "";‘“
A leng ths of 10.0 Ft. may be vsed wilh invert of joints selon grade orawn__ M. EloLd S e
PRINCIPAL SPILLWAY ling o3 established abore, ptifizing 220.0f). of pipe, cnding of [P
slation 3130 Section lenglhs in exeess of 2.0 17, wilt not bé permifed. ocad MGG 36/ 5""'5' Deawing Na
crotes MOKEEWT. 46015551 4 -E-15,400




cture (Existing)

ntrolled By Structure
TEXAS
OF
AT
TEMPLE. TEXA!
00

E]
S

=z
]

@ @ o @

(==

2
o

BROWN AND MILLS COUNTIES

o
Ll
iy
)]
x
=
o <
< 3
+ = 0
i
R
3 3
X
T3
T
-
14
0
Z

o
s © k=
eeeeee

ST £cg3movoc

> -
o = TCo ol

I f
Iy A
_ : __i

||||||

SITE NUMBERS AND DRAINAGE AREA IN ACRES
NUMBER
|
2
3
4
5
6

o
e

N\
//'

, \ al N . i ey
/////////A/////%/M%//// ........... RS | %l

9/////,/,/ /MMM%V/ A ..“.....Q.wb\.qw..:_, g m
////z .,////AG/// N |

8
£
- &
. : ,.m/
A

//.,/,p N //// h

T~
o
¢

N TN L

./w%

VICINITY MAP

4-R- 23470
4-R-21652

Rev.12-71

May 1966

Rev. 7-66




