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WATERSRED WORK PLAN AGREEMENT

between the

_Brown-Mills Soil Comservetion District
_ Local Organization
Central Colorado Soil Conservation District
Local Organization
Runnels Soil Conservation Bistrict
. Locel Organizetion
Middle Clear Fork Soil Conservstion District
Local Orgenization

- (Hereinafter referred to as the Districts)

Teylor County Commissioners Court

Local Organization

Coleman County Commissioners Court
Local Organization

(Hereinafter referred to as the Counties)

Taylor County Water Control and Improvement District ¥o., 1
Local Organization

(Hereinafter referred to as the Water District)

In the State of Taxas
and the

United Stetes Department of Agriculture
Soil Consarvation Service
(Hereinaftar referred to as tha Service)

Whereas, the Soil Conservetion Districts have haratofors entarsd into &
Flood Control Supplemental Memorandum of Understanding with tha Soil Conserva-
tion Sarvice for sssistance in conatructing works of improvement for the pra-
vention of floods in the Jim Nad Creek watearshed, State of Texas, under the
authority of tha Flood Control Act of 1944 (38 Stat. 887).

« Whereas, the responsibility for carrying out all or a portion of the work
' of ths Department on the wetershad has bsan sssigned by the Secretary of

Agriculturs to the Service; and

e Whereas, there has been developad through the cooperativa afforts of tha
Districts snd the Service a mutually satisfactory plan for works of improvement
for the Jim Ned Creek Watarshed, State of Texas, herainafter refarred to as the
Watarshed Work Plan;

Whersas, the Water District and the Counties will benefit from the carrying
out of the plan for works of improvement through the reduction of damagss to
proparty, including county roads and bridges in the counties that are locatad
gitgin the flood plsin of the watershed, and the incrasse in crop yialde on farm

ands;
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It is mutually agreed that in installing and operating snd
meintaining the works of improvement described in the Watershed Work

Plan:

1. The Districts, Water District and the Counties will acquire
without cost to the Federal Govermment such land, eaaements, or rights-~
of-wsy as will be needed in connection with the works of improvement.

2. The Districts and the Water District will acquire or provide
assurance that landowners or water usare hsve scquired such water rights
pursuant to State law as may be needed in the installation and operation

of the works of improvement,

3. The Service will provids all construction costs and installstion
sstvicas applicable to works of improvement for flood prevention.

4., The Districts and Water District will obtain agreements from
ownera of not less than 50 percent of the land sbove each floodwatar
retarding structure that they will carry out conservation farm or ranch
plans on thair land.

5. Tha Districts and Water District will provide assistance to
landowmers and operators to assura tha installation of the land treatment
weasures ahown in the Watershed Work Plan,

6. Tha Districts and Water Pistrict will encourage landowners and
operators to oparate and maintain the land treatment measuras for the
protaction and improvement of tha watershad,

7. The Districts, Water District snd tha Countias will bs responsibla
for the oparation and maintensnca of the atructural works of improvemsnt by
sctually performing the work or arranging for such work in acecordsnca with
an Operation and Maintenance Agreement which {s to be unterad into,

8, Tha Watarshed Work Plan may be smended or revisad snd this agreement
may be modified or terminated, only by mutual agreaement of the parties hereto.

9. No member of or delegatetv Congrass, or resaident commissioner,
shall ba sdmitted to any share or part of this agreemant, or to any
benefit that may erise therafrom; but this provision shall not be construed
to extend to this agreement 1f made with a corporation for its general
benefit,
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Brown=M1ills So0ill Conservation District
Local Organization

BYM -

-

Title CJi__IA‘_
Date ?—- /i ~ @

The signing of this agreement was authorized by a resolution of the
governing body of the : Brown-Mille Soil Conservation District

Local Organization

adopted at a meeting held on

Date ' L& //?

Central Colorade Soill Consarvation District

! Local Orgsnization
By W
Title_d.%danh

Date 9-—-];-—40

The signing of thie agreement was authorized by a resolution of the
governing body of the_ _ Central Colorado Soil Conservation District

Local Organization

adopted at a meeting held on ‘)-—/2_ )

Swe,
. {Secretary, cal Organization)

Date ?""/7—""0
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Runnels Soil Conservation District
Locel Organizetion

By

Title

Date S-&lf%— 13, I‘MO

The signing of this agreement was authorized by a resolution of the
governing body of the Runnsls So0il Conservation District

_ cal Organization
adopted at a meeting held on SA‘.(JO leg { 4 Qv 0

{Secretary, al Organizition)

Date_M'} by PN /?@0

Middle Claar Fork Soil Conservation District

By
Title F//WMM_
wee T= [ 12— Lo

The signing of this ssrecngyt fae LTI it IS T BuliEsce

Local Qrgenization
adopted at a meeting held on %"" / 7 — é&

{Secretary, Local Orgaﬁ%tion)
Date cl?)‘ 2y, 120

4o TdREA - 40




Title

Date

The signing of this agreement was authorized by a resolution of the
governing body of tha Taylor County Commissioners Court

Local Organization

adopted at a meeting held on . - /

(Secretary, Local Organization)

Date M} l /?(’

Coleman County Commissfoners Court
Local Orgunization
By —%44/14 _(h«-d-.é«y1 '

Title County Judgse

Date September 12, 1960

The signing of thig agreement was authorized by a resolution of the
governing body of the Coleman County Cormiesioners Court

Local (Organization

- . adopted at a meeting held on September 12, 1960

) . ___‘-— n-..__,?;w\'k
(Secretary, lLo®¥Y~Ofganization)

Date September 12, 1960
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The signing of this agreement was authorized by a resolution of the governing

Taylor County Water Control and Improvement District No. 1

body of the

Local Organization

adopted at a meeting held on 9 = /7"" é 0

é.’/ag-—ue. Rl

(Secretary, Local Organization)

Date ?"‘ 7 - & o

United States Department of Agriculture
Soil Comservation Se

State Conservationist

D;te /ﬂﬁ-—é\-— éo




WORK PLAN

JIM NED CREEK WATERSHED

Of the Middle Colorado River Watershed
Browm, Coleman, Callahan, Taylor and Runnels Counties, Texas

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

Participating Agencies

Brown-Mills Soil Conservation District
Central Colorado Soil Conservation District
Runnels Soil Conservation District

Middle Clear Fork Soil Conservation District
Taylor County Commissioners Court

Coleman County Commissioners Court

Taylor County Water Control and Improvement

District No. 1

Prepared By:

. Soil Conservation Service
U. 8. Department of Agriculture
Revized April 1960
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SECTION X

WORK PLAN
JIM NED CREEK WATERSHED
Of the Middle Colorado River Watershed

Revised April 1960

SUMMARY OF PLAN

Description:
Sige: 477,440 acres - 746 square miles

Land Use:
Cultivation 138,030
Pasture and Range 322,750
Miscellaneous (roads, urban, etc.) 16,660
Flood plain area: - ' 27,118
Sol]l Conservation Districts:
Brown-Mills 75,220
Central Colorado 387,520
Runnels 5,500
Middle Clear Fork 9,200

No Federal lands involvéd.

Flood Frequency:

of which 29 inundated more than half the flood plain area.

Brown, Coleman, Callashan, Taylor and Runnels Counties, Texas

acres
acres
acres

acres

acres
acres
acres
acres

Total of 110 floods during 2Q-year period of study (1923 through 1942),



Land Treatment:

Applied To Be Applied
Practice Unit to Date Installatfion Period
Contour Farming Acre 102,265 14,500
Cover Cropping Acre 12,000 4,300
Rotation Hay and Pasture Acre 22,300 14,500
Crop Residue Utilization Acre 72,100 51,000
Conservation Cropping System Acre 1,500 24,500
Proper Use Acre 151,0C0 88,000
Deferred Grazing Acre 124,400 65,500
Range Seeding Acre 4,800 4,800
Brush Control Acre 75,350 35,100
Terracing Mile 4,432 450
Diversion Construction Mile 213 30
Waterway Development Acre 34 40
Pond Construction No. 1,470 150
Pasture Planting Acre - 5,000
Fertilizing Acre - 3,500
Structural Measures:
Floodwater Retarding .
Structure No. 5 38
Total Cost:
ltem Federal Non-Federal  Total
{dollars ) {dollars) (dollars)
Land Treatment _ 52,275 2,011,535 2,063,810
Structural Measures 3,804,462 458,782 4,263,244
Work Plan Preparation 83,228 -- 83,228
Total 3,939,965 2,470,317 6,410, 282
Damages and Benefits:
: Without : With  :Average Annual Monetary
Item : Project : Project : Bemefits, Structures
(dollars) (dollars) {dollars)
Floodwater Damage 345,924 79,729 223,023
Sediment Damage 19,243 9,616 6,429
Erosion Damage 3,935 1,350 1,919
Indirect Damage 36,178 9,060 22,356
Total 405,280 99,755 253,727
Changed Land Use 5,619
More Intensive Land Use 2,266
Benefits Qutside Project Area 39,700
Total 301,312



Benefit-Cost Ratio - Structural Measures

Average Annual Cogt - Structures
Average Annual Benefits - Structures
Benafit - Cost Ratio

Operation and Maintenance:

Land Treatment Maasures:

Brown-Mills Soil Conservation District
Central Colorsdo Soil Conservation District

Runnels Soil Conservation Digtrict
Middie Clear Pork Soil Congservaticn District

Structural Measures:

Central Colorado Soil Conservation District
Coleman County Commissioners Court
* Taylor County Commissioners Court
- Taylor County Water Control and Improvement District No. 1

Annual Cost -

$163,551

Gl

88,055




DESCRIPTION OF WATERSRED

Physical Data

Jim Ned Creek originates in southeast Taylor County, approximately 3.5 miles
northwest of Tuscola, Texas, and flows in a southeasterly direction through
Taylor, Coleman and Brown Counties for a distance of approximately 73 miles.
It flows into Lake Brownwood about & miles north of Bangs, Texas. This
watershed extends on downstream to the Lake Brownwood dam to include the
entire drainage area of Jim Ned Creek. The major tributaries are Mud, Hords,
Bachelor, Indian, Rough, Buffalo-Buck, Red Bank, South Fork of Jim Ned,
Ovalo Fork of Jim Ned, Bacon Fork and Gray. Other tributaries that drain
directly into Lake Brownwood are Brier, Panther, Dry, Sand and Rocky. The
watershed ranges from 9 to 21 miles in width. It has an area of 477,440
acree (746 square miles), nearly all of which is in farms and ranches.

The topography of the watershed consists of a gently to moderately rolling
plain bounded in the headwaters by prominently escarped erosional remmants
which rise approximately 100 feet above the surrounding plain and encircle
the western part of the watershed from a point near the Callahan and Taylor
County line on the north to within 6 miles of the city of Coleman on the
south. These remnants consist of a cap of nearly horizontal beds of hard
limestones overlying sands and weak sandstones of Cretaceous age. Slightly
westward dipping beds of formations of the Clear Fork and Wichita groups of
Permian age are exposed on the plain and extend eastward to the outcrops of
the underlying formations of Pennsylvanian age in the lower portion of the
watershed. The Clear Fork group is located mostly in the Taylor County
portion of the watershed and consists of redbeds and shale with alternating
thin beds of limestone. Formations of the Wichita group crop out across
most of the Coleman County portion of the watershed and consist of hard
limestone alternating with blue shale. The limestones predominate in the
upper formations, but the shales become more prominent toward the lower
formations. The Pennsylvanian formations (Cisco and Canyon groups) are
located mostly in the Brown County portion of the watershed and consist
predominantly of shale with thin beds of limestone and sandstone. Erosion
‘of these sglightly westward dipping beds of both the Permiasn and Pennsylvan-
ian formations has resulted in the formation of east-facing, cuesta-like,
north and south trending ridges. Erosion resistant limestones and sand-

stones cap the ridges.

The flood plain is approximately 4,000 feet wide in the lower and central
reachas of the watershed. It becomes much more narrow, approximately
1,500 feet wide, in the Economic Evalustion Reach 2 area of northwest
Coleman County, where it is confined in & narrow escarped valley of the
limeatone formations of the upper Wichits group. In the upper reaches it
averagas about 2,000 feet wide and is hard to distinguish from the normal
upland areas, aspacially in the extreme upper reaches,

Elevations range from 1,444 feet on the flood plain near valley section 1
above Lake Brownwood to over 2,300 feet above mean sea level on parts of

the escarpment.




There are four land resource areas in the watershed. They comprise the
following approximate amounts of the watershed area: 9 percent in the
Edwards Plateau, 9 percent in the West Cross Timbers, 37 percent in the
Rolling Plains, and 25 percent in the North Central Prairie. The soils

of the Edwards Plateau consist of stony, very shallow clays on steep

slopes and are used almost exclusively for rangeland. The soils of the

West Cross Timbers are confined to relatively narrow bands cropping out

near or on the watershed divide. The surface textures are mostly fine

sandy loams with slowly permeable to moderately permeable sandy clay sub-
soils. Windthorst, Stephenville and Nimrod are the dominant soil series.
Soils of the Rolling Plains can be divided into two groups. The first
group, located in Taylor County, consists of deep, clay loam soils of the
Abilene, Tillman and Valera series. This group of soils is more intensively
cultivated than the second group which extends across most of Coleman County.
Soils of the second group are characterized by shallow, somewhat stony, fine
textured soils on hills and ridges and deep, silty clay soils on the broad
valleys and flats. The dominant soil series are Valera and Abilene-like
soils. Crop production in this area is confined to the deeper soils on
gently sloping areas. The lower portion of the watershed consists of the
varied soils of the North Central Prairie. Surface textures vary from
fines, which predominate, to coarse sands. Permeability of the subsoils
vary from very slow to moderately permeable. The dominant soil series of
this area include the Renfrow, Kirkland, and unnamed soils. Only about

25 percent of this area is in cultivation.

The soils are generally in fair condition. Considerable amounts of small
grains and high-residue producing crops are grown on the cropland and help
prevent rapid deterioration of the soil. Approximately 10 percent of the
cropland in the watershed is now planted to perennial type crops for soil
improvement and grazing purposes. Significant amounts of cropland have
been returned to grassland in the West Cross Timbers area and to a lesser
amount in the North Central Prairie.

The watershed lies within the mixed prairie plant group. Hydrologic cover
is mostly fair with small areas good and poor. Rangeland areas generally
have made considerable improvement in cover with the improvement of moisture
conditions during the last three growing seasons.

There are nine range sites in the watershed: Shallow Limestone Hills, Mixed
Land, Deep Hard Land, Rolling Upland, Shaley Hard Land, Shaley Hills, Shallow
Sandy Loam, Sandy Loam, and Bottomland. The natural vegetation consists of
little bluestem, Indiangrass, sideoats grama, tall and hairy dropseed,

sand lovegrass. purple top, vine mesquite, buffalograss, curly mesquite,
Canado wildrye, Texas wintergrass, and some woody vegetation including
postoak, liveoak, mesquite and shinnery oak. Invading plants and plants
which have increased with the overuse of rangeland included mesquite, post-
oak, shinnery oak, threawn, red grama, hairy tridens, red lovegrass, and

annual weeds.

The range condition classes of the watershed are as follows: & percent,
excellent; 8 percent, good; 58 percent, fair; and 30 percent, poor.



The overall land use for the entire watershed is as follows:

Land Use Acres Percent
Cultivation 138,030 29
Range 322,750 68
Miscellaneous 1/ 16,660 3
Total 477,440 100

1/ 1Includes roads, railroads, highways, towns, reservoirs, etc.

The flood plain consists of 27,118 acres, and i{s the area that will be
inundated by the runoff from the largest storm considered in the 20-year
series. This storm was a 6.2%9-inch rain that extended over three days
and produced 3.55 inches of runoff. At the present time about 41 percent
- of the flood plain is in cultivation, 58 percent in pasture or range, and
1 percent in miscellaneous uses.

 The mean annual weighted rainfall for the watershed is 26.25 inches. It

is well distributed, with the wettest months being April, May, June,
September, and October. Individusl excessive rains causing serious erosion
and flood damages may occur in any season, but are most frequent in the
spring and fall months, The minimm recorded annual rainfall was 16.68

inches, the maximum 42,36 inches.

A\ierage temperatures range from 83 degrees Fahrenheit in the summer to 43
degrees in the winter. The normal frost-free season of 232 days extende

from March 25 to November 12.

Surface runoff is the principal source of water for all purposes, due to
the low water table and poor quality of underground water. Farm ponds
supply a majority of the farmers and ranchers with water for domestic and
1ivestock uses. Jim Ned Creek and several of its main tributaries have
numerous water holes, some created by low water dams, which supply stock
water throughout the major part of the year. There are a few scattered
areas where well water is used for domestic purposes. However, the water
has a high mineral content, and in many cases the wells do not provide an

adequate supply throughout the entire year.

Six storage reservoirs in this watershed furnish water for mumicipal and
industrial uses. Lake Scarborough and Hords Creek Lake furnish Coleman

an adequate supply for present needs but will not support additional expan-
sion. 01d and New Lakes Santa Anna, supplemented by a pipeline from Lake
Brownwood, furnish Santa Anna with an adequate and depandable supply. Lake
Novice, supplemented with poor quality well water, supplies Novice. Lake
Brownwood supplies Bangs and Brownwood adequately, in dddition to providing
water for irrigation purposes. Lawn, Tuscola and Ovalo obtain their water
from shallow wells, located in the flood plain area of Jim Ned Creek.
Although of poor quality, these are adequate except during periods of extreme

drought.



Econamic Data

The economy of the watershed depends largely upon its farms and ranches.
The watershed, excepting the Tayler County part, is characterized by a
predominance of ranching and livestock farming. In this area ocats and
wheat, which are grazed during the winter months and harvested for grain
in June, are the predominant crops. The Taylor County portion of the
watershed is more diversified. Cash cropping, mostly in the form of
cotton and livestock production, including sheep and cattle, are the most
important agricultural enterprises in this area.

Crude oil and natural gas production is important to the economy of the
watershed. 011 and gas leases and royalties are furnishing income to
supplement that from agriculture,and many local residents are employed by

0il companies operating in the area.

The average size farm in the watershed is 460 acres. The average value

of land and buildings per farm is $28,990 (1954 agricultural census).

The most common form of land tenure is the part-owner type--that is, most
farmers and ranchers own a portion of the land they operate and remt or
lease the other part. This type tenure makes establishment of land treat-

ment measures difficult on the rented land.

Coleman, population 6,800, is the county seat of Coleman County and is the
principal banking, commercial and shipping point {n the watershed. This
town has excellent highway and rail connections and produces brick, leather
goods, clothing and cottonseed oil. The cities of Brownwood and Abilene,
which lie outside and on opposite ends of the watershed, furnish additiomnal
marketing facilities. The mumerous small towns and villages in the water-
shed such as Tuscola, Ovalo, Novice, Lawn and Oplin provide markets and
processing plants for farm products. These urban areas are supported
largely by agricultural enterprises in the watershed.

The watershed is adequately served by approximately 726 miles uf roads,

of which 190 miles are paved, Two railroads provide ample loading facil-
ities for carload lot shipments, The Santa Fe Railroad traverses the full
length of the watershed, while the Texas and Pacific crosses the upper end

through Ovalo and Tuscola. :

Status of Conservstion Work in Watershed

The watershed is served by Soil Conservation Service work units at Abilene,
Ballinger, Coleman and Brownwood, which are assisting the Brown-Mills, Cen-
tral Colorado, Runnels and Middle Clear Fork Soil Conservationm Districts.
These work units have assisted farmers and ranchers in preparing 756 soil
and water conservation plans on 343,752 acres (75 percent of the agricultural
land) within the watershed and in giving technical guidance in establishing
and maintaining planned measures. . Sixty percent of the needed land treat-
ment measures in the watershed have been applied. Where land treatment
measures have been applied and maintained as long as three years, average
crop and pasture yields have increased by about one-fifth. Land treat-
ment measures installedbefore the revision of this flood prevention work
plan are listed in table 1A.



WATERSHED PROBLEMS

Floodwater Damage

Floods occur frequently on Jim Ned Creek and cause severe damage {(figure

1). Major floods (floods inundating more than one-half of the flood

plain) have occurred on an average of about three every two years, the
latest being in May 1957. During the 20-year period 1923-1942, there

ware 29 major floods and 81 minor floods. Fifty-six of the floods occurred
in the spring, causing severe damage to growing row crops and to maturing
small grains. Twenty-seven of the floods occurred in September and October,
causing severe dsmage to growing small grain and to maturing row crops.

The largest storm in the flood series occurred July 1-3, 1932 and inun-

dated 27,118 acres of flood plain.

For the floods experienced during the 20-year period studied, the total
direct agricultural and nonagriculturgl floodwater damages under present
conditions were estimated to average $345,924 annually at long-term price
levels, of which $147,160 is crop and pasture damage, $152,846 1s other
agricultural damage, and $45,918 is nonagricultural damage euch as damage
to roads, rajlroads, bridges and oil field equipment. Indirect damages
such as interruption of travel, extra travel over re-routed school bus and
mail routes, losses sustained by dealers and industries in the area, and
similar losses are estimated to average $36,178., The average annual
wonetary flood damages are summariged in table 5. '

Erosion Damage

Upland erosion ratas in this watershed are low. About 29 percent of the
arex is in cultivation and 68 percent in rangeland. The rangeland is
generally in fair condition with smaller areas of excellent, good and poor
conditions. The cropland has had approximately 60 percent of the needed
conservation practices applied. The use of small grains on 60 percent and
the use of perennial types crops on an additional 10 percent of the crop-
land have reduced erosion rates considerably. Of the total estimated up-
land sediment production under present conditions, 95 percent is derived
from sheet erosion and 5 percent from gully and streambank erosion.

Flood plain scour damages an average of 1,040 acres annually, with damages
ranging from 10 to 80 percent of the productiva capacity of the soil. The
average annual amount of this damage is estimated to be §$3,935 under present
conditions. Total land damage from streambank erosion is wminor and consiats
mostly of small isclated sreas throughout the watershed,

Sediment )

Sediment damages to the flood plain are minor. Approximately 96 acres have
been damaged by deposita up to 3 feet in depth of material ranging from
sandy loams to coarse sand. Damage in terms of reduced soil productivity
are sastimated to range from 10 to 50 percent. Because of the small area
demaged, the total annual damage in dollars is not significant.
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of livestock and destruction of fences is a major floodwater
’ damage in this watershed.
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Annual fl'o-odwntar damages on Jim Ned Creek averages about $346,000.
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Deposition of sediment such as this has destroyed approximately 10 percent
of the etorage in Lake Brownwood., Moagt of it came from unprotected crop-
land and poor grassland areas.

Flood of April 30 and May 1, 1956 caused high crop loss and scour
damage.
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The most significant sediment damage in the watershed is the loss of stor-
age in existing reservoirs because of sediment deposition. There are

nine large reservoirs and numerous farm and ranch ponds located within the
watershed. In addition, the watershed comprises about 48 percent of the
drainage area of Lake Brownwood. Detailed reservoir sedimentation surveys
were made by the 8Soil Conservation Service on a number of reservoirs in the
watershed, including Lake Scarborough and Lake Brownwood, in 1940-41.
Analysis of data from these surveys indicated that the average sediment yield
to Lake Scarborough is 4.74 acre-feet annually and 214.8 acre-feet to Lake
Brownwood. The average annual monetary value of this damage is estimated

to be $19,243,

Problems Relating to Water Management

There is no need for drainage and very little activity relative to irriga-
tion in the watershed. At the present time there is no local interest in
providing additional storage in any of the structures for irrigation, fish
and wildlife development or recreation. The City of Coleman's present

water supply 18 inadequate for future needs according to their consulting

engineer's report.

EXISTING OR PROPOSED WORKS OF IMPROVEMENT

Efforts to prevent or reduce flooding on agricultural lands in the water-
shed have been minor. The farmers and ranchers on the headwaters and in
the lower reaches have made some attempts at enlarging, straightening and
leveeing of stream channels on an individual basis, with very little effect

on the reduction of flood damages.

The Central Colerado River Authority, operating in Coleman County, has con-

- structed a number of stock ponds and reservoirs for municipal water supplies
"which contribute to & limited reduction in damages from small floods within

the immediate vicinity of the structures. However, due to their low deten-

tion storage capacity and small drainage areas, they do not materially con-

tribute to reduction of flood damage on the entire watershed.

Lake Brownwood, located on Pecan Bayou just below its confluence with Jim
Ned Creek, was constructed in 1932 (figure 1). There'is no provision for
floodwater detention storage in this structure. However, the spillway
storage will have an appreciable dampening effect on the peak flows below
the dam. :

Hords Creek Reservoir, located seven miles west of Coleman, Texas, 18 a

dual purpose structure constructed by the Corps of Engineers to serve as

a flood control structure and as a municipal water supply for Coleman. '
Also, in their "Review of Reports on Pecan Bayou, Texas" dated September 3,
1948, a reservoir is proposed on Pecan Bayou immediately below lLake Brown-
wood to provide flood storage for the control of floods on the mainstem
below the dam. A re-evaluation of this report 18 in progress. In the
evaluation of the project on the Jim Ned Creek watershed, only sediment
reduction benefits were claimed below the elevation of the 25-year frequency
storage requirement for the proposed structure. Lake Brownwood lies below



13

this elevation. The effect of the Hords Creek Reservoir was considered in
the "without project' condition; therefore, no benefits accruing to it were

cousidered.

The Brown-Mills, Central Colorado, Runnels and Middle Clear Fork Soil Con-
servation Districts have been very active in establishing land treatment

- measures and in initiating flood prevention work. The districts have
axerted their influence toward a high degree of participation in this pro-
gram on the part of the farmers, ranchers and other interested parties in the

. watershed.

WORKS OF IMPROVEMENT TO BE INSTALLED

Egpd Trgatnent Measures

An effective conservation program based upon the use of each acre of agri-
cultural land within its capabilities and its treatment in accordance with

its needs, such as is now being carried out by the four soil conservstion
districts serving the wetershed, is essential for a sound flood prevention
program on the watershed., Basic to reaching this objective is the establish-
ment and maintenance of all applicable soil and water corservation and manage-
ment prectices necessary to proper land use. Emphasis will be placed on
dccelerating the eastablishment of land treatment measures which have a measur-
able effect on reducing floodwater and sediment damages.

Of the total watershed area of 477,440 acres, 210,438 lie above 3 constructed
and 38 proposed floodwater retarding structures. There are 31,000 acres above
the Hords Creek Reservoir, none of which lie above floodwater retarding struc-
tures. This constitutes & total of 241,438 acres controlled by the Hords Creek
Reservoir and the floodwater retarding structures. Land treatment is especially
important to support and supplement the control of these measures. There are
‘another 210,246 acres of upland in the watershed for which no structural con-
trol has been planned and for which establishment of land treatment constitute
the only planned measures in this plan. Land treatment measures on the 27,118
acres of flood plain, 1379 acres of which are above floodwater retarding struc-
tures, are also important in reducing floodwater, sediment and flood plain

scour damages.

The amounts and estimated cost of establishing the needed measures that will
- be inetalled by landowners and operators during the S-year installation period
are shown on table 1. The estimated cost of planning and installing these
measures, exclusive of expected reimbursement from ACPS or other Federal funda,
- is $460,405, based on current program criteria.” In gddition, prior to work
plan revision, landowners and operators have established land treatment meas-
ures at an estimated non-Federal cost of $1,551,130 (table 1ld). Also prior
to work plan revision, $29,575 of Federal funds were used for the acceleration
of technical assistance by the Soil Conservation Service to landowners and
operators. This acceleration of technical assistance will be continued during

the period of installation at a cost of $22,700.
Most of the land treatment meesures will function principally to decrease

erosion damage to fields and pastures by providing improved socil-cover con-
ditions., These measures include cover cropping, conservation cropping




Brush covered rangeland eftar root plowing and overseading with
blue panic grass.

Native grasses recovar rapidly when proﬁer use of rangaland
' is practiced.
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system, use of rotation hay and pasture, crop residue use for croplands
and proper use and deferred grazing to provide improvement,protection and
good maintenance of grass stands on the rangelands. They also include
brush control to allow grass stands to improve for replacement of the
poor :eexver .afforded by brushy pastures; the construction of farm ponds,
to provide adequate numbers and locations of watering places to prevent
cover-destroying, seasonal concentrations of livestock; and range seeding
and pasture planning to establish good cover of grasses. These measures,
especially the cropland measures and range seeding, also effectively
improve soil conditfons which allow larger amounts of rainfall to soak
into the soil.

In addition to the above soil fmprovement and cover measures, land treat-
ment includes fartf{lizing, contour farming, terracing, diversion construc-
tion and waterway development to serve these measures, all of which have
a measurable effect in reducing the velocity of runoff water from fields.
These measures alsc help the soil improvement and cover measures reduce
erosion demage and sediment yield.

Structuryl g

A system of 43 floedwater retarding structures will be required in the
watershed to afford the degree protection to flood plain lands desired
by the local people that cannot be provided by land treatment measures
elone. Storage in these sites will range from 2.53 to 5.78 inches of
runcff depending on local conditioms. Five of the structures, Sites 15,
16, 17, 19 and 20, have been installed. In additiomn, the Corps of .
Engineers' Hords Creek Reservoir has a flood control capacity of 6.46
inches, The following table reflects the degree of control by each pro-
Ject and & combination of boths

: Floodwater

o . H Hoxde - @
Rrem ) Retarding : Creek: : Combined
o 3 Structures ; Reservofr : Programs
Drainage Ares - Square Miles 328,81 48,44  377.25
Control - Percent = - 44,08 6.49 50.57
Flopd Steorage - Acre Feet 80,001 16,678 96,679
Storage From Druinage Area of Ll L ;;
Structures -~ Inch  4.56 6.46 4.83
Equivaleat Storage Entire

Matershed - Imch 2.00 0.42 2.42

In order to develop the required storage for Site 12-E it was necessary to
locate Site 12-D {n series sbove Site 12-E. Site 25-A and 25-B were located
in geries above 25 and Site 17-B located in series above 17-A to give pro-
taction to the intervening flood plain lands.



Runoff from heavy rains being controlled by floodwater ratarding
' structures.

Floodwater ratarding structures releasing water slowly through
tha principal spillway following hssvy rvains.
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Figure 2 shows a section of a typical floodwater retarding structure. The
location of the structural measures 1ls shown on Figure 3.

There are 15 low-water crossings on county roads and numerocus private
intra-farm low-water crossings on Jim Ned Creek and its tributaries, that
will be affected by the release fiow from the principal spillways of the
floodwater retarding structures. Under present conditions water flows over
‘these crossings for relative short periods following rains. After the
structures are installed, the flow will be reduced in peak but flow will he
greatly prolonged. The Commissioners Courts of Coleman and Taylor Counties
will install culverts or other improvements needed to keep the crossings on
county roads passable during periods of floocdwater release at nco cost to the
Federal Government. Individual landowners will be responsible for the improve-
ment of their crossgings. The cost of these improvements are included in the

estimated cost of land rights.

Land rights for the floodwater retarding structures will be provided by
local interests at no cost to the Federal Government. The value of these
sites, together with the cost of relocating roads, utilities and other
improvements, is estimated to be $417,076, based on current market values
furnished by the local organizaticns: It is estimated that an additional
541,706 of non-Federal funds will be expended for legal sarvices required
in the securing of land rights. The total area of the sediment pools is
1,153 acres, of which 207 acres are flood plain lands. TIn addition, the
detention pools will temporarily inundate 5,391 acres of which 145 acres

ig flood plain.

The estimated cost of establishing these works of improvement is $4,263,244
of which $458,782 will be borne by local interests and $3,804,462 by flood

prevention funds.

The estimated annual equivalent cost of installation, $155,496, with an
estimated annual operation and maintenance cost of $8 055, makes a total

annual cost of $163,551.

Sufficient detention storage can be developed at all structure sites to
make possible use of rock and vegetative spillways, thereby effecting a
substantial reduction in cost over concrete or similar type of spillway.
All applicable state water laws will be complied with in the design and
construction of the flocdwater retarding structures.

The City of Coleman has developed preliminsry plans for a municipal water
supply structure on Jim Ned Creek located at the lower end of Evaluation
Reach 3 (figure 1). The reservolr would have 7,500 acre-feet of sediment
storage, 32,500 acre-feet of municipal water storage and 24,000 acre-feet
of floodwater detention storage. The floodwater detention storage is
included to reduce structure cost rather than for the purpose of flood
prevention, These plane are very indefinite, however, 1f this reservoir
is constructed, the work plan will be revised to omit Sites 2, 3, 4, 9, 10,
11, 12A and 22 (figure 3). These sites are in the fourth and fifth year
of the tentative schedule of obiigations.
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BENEFITS FROM WORKS OF IMPROVEMENT

The evaluation storm series for the period 1923 through 1942 contained 110
storms which would cause flooding under present conditions. The effect
‘the combined program of land treatment and structural measures, by evalua-
tion reaches, would have on such storms is shown in Table A.

Under present conditions 27,118 acres of floodplain would be flooded by
runoff from the largest storm which occurred during the 20-year period
1923-1942 (3.55 inches runoff). If such a rain were to occur after land
treatment measures had been applied, it is estimated that the ares inun-
dated would be reduced to 26,327 acres., With lend treatment measures
applied and structural measures for flood prevention in operatiom, 17,116

acres would be flooded.

The land treatment measures will reduce the present average annual sediment
yield, 0.35 acre-foot per square mile, from the watershed of the propoeed
43 floodwater retarding structures by 22 percent. It is estimated that
land treatment measures have reduced sediment yields by 38 percent since
the detailed sediment surveys were made in 1940 and 1941 on existing
reservoir, Application of the additional planned land treatment measures
will reduce present sediment yields to these reservoirs an additional 20
percent. The effect of the combined program of laund treatment and struc-
tural measuras on sediment being delivered to Lake Scarborough and Lake
Browinwood is shown fin the following table:

With ': With Structures
Land Treatment :and Land Treatment
(Dollars)

Without Project

(Ac. Ft.) (Dollars) (Ac. Ft.)(Pollars) (Ac. Ft.
Lake Scarborough 4. 7% 1,304 4.04 1,111 2,79 767

Lake Brownwood 214.80 17,939  178.58 14,934  104.95 8,849

Other sediment damages, such as damages to recreational facilities and to
fish and wildlife, are recognized but monetary evaluations of these damages

were not made.

Owners and operators of flood plain lands say that if adequate flood protece
tion is provided, they will restore 404 acres of land now idla or in poor
pasture to cultivation. This land will ba used to produce grain sorghum,
small grain and forage cropa. All of this land was in cultivation at one
time, but is now used chiefly for pasture because of frequency of flooding.
It is estimated that average net income from such restoration will amount

to $7,795 (long-term price levels) annually. This loss from the original
production has been considered & crop and pasture damage, and its restora-

- tion & benefit in Table 35,
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It is expected that landowners will convert 647 acres of pastureland to
cropland which will result in an additional $5,619 increase in net averags
annual income and that more intensive use of land on 3,503 acres will pro-
duce average annual benefits in the amount of $2,266. The land being
converted to cropland will be used to produce grain sorghum, small grains
and forage crops. The more intensively used lands will comsist of

increasing the grazing capacity of rangeland.

Average annual benefits of $39,700 will accrue to the planned structural
measures in the watershed from reduction of damages on the mainstem of

Pecan Bayou below Lake Brownwood.

The estimated average annual floodwater, sediment, erosion and indirect
damage within the watershed will be reduced from $405,280 to $99,755, a

75 percent reduction., Approximately 83 percent, $253,727, of the expected
reduction in the average annual damage will result from the system of

floodwater retarding structures.

The total flood prevention benefits resulting from structural mnaéures
are estimated to be $301,312 annually.

COMPARISON OF BENEFITS AND COSTS

The annual equivalent cost of structural measures (converted from total
installation cost) plus the annual operation and maintenance cost 1s
estimated to be $163,551. When the project is completely installed, it
is expected to produce average annual benefits of $301,312. The project,
therefore, will produce $1.84 for each dollar of cost. Other substantial
values will accrue from the project, such as increased opportunity for
recreation, improved wildlife habitat and a sense of security, none of
which has been used for project justification.

ACCOMPLISHING THE PLAN

Federal assistance for carrying out the works of fmprovement as described
in this plan will bé provided under the Flood Control Act of 1936, as

amended and supplemented.

Land Treatment Measures

Land treatment measures itemized in table 1 will be established by farmers
and ranchers in cooperation with the Brown-Mills, Central Colorado, Runnels
and Middle Clear Fork Soil Conservation Districts during the 5-year project
installation period. The cost of applying these measures will be borme

by the owners and operators of the land, It is expected that the owners
and operators will be reimbursed for & portion of this cost through the
existing Agricultural Conservation Program or other Federal programs. .The
smount of reimbursement to be expected 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. The soil
conservation districts are giving assistance in the planning and application
of these measures under their going programs. This assistance will be
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continued to assure application of the planned measures within the s-yaar
installation period of the project.

The governing bodies of the soil conservation districts will arrange for
meetings according to definite schedules. By this means and by individual
contacts they will encourage the landowners and operators within the water-
shed to adopt and carry out soil and water conservation plans on their
farms. District-owned equipment will be made available to the landowners
in accordance with the existing arrangements for equipment usage in the
district. FEach district governing body will make periodic inspections of
the completed conservation measures within its district and follow through

to see that needed maintenance is performed.

The Soil Conservation Service work units will assist landowners and oper-
ators cooperating with districts in accelérating the preparation of soil
and water conservation plans and the application of conservation practices.

The soil and water conservation loan program of the Farmers Home Adwinistra-
tion will be made available to all eligible individual farmers and ranchers
in the area. Educational meetings will be held in cooperation with other
agencies to outline the services available and eligibility requirements.

Any present FHA clients will be encouraged to cooperate in the project.

The ecounty ASC committees will cooperate with the governing body of the
soil conservation districts by selecting and recommending financial assist-
ance for those ACPS practices which will accomplish the conservation objec-

tives in the shortest possible time,

The Extension Service will assist with the educational phase of the program
by conducting general information and local farm meetings, preparing radio,
television and press releasses and using other methods of getting informa-
tion to landowmers and operators in the watershed, This activity will help
to get the land treatment practices and the structural measures for flood

pravention carried out,

Structural Measures for Flood Prevention

The Soil Conservation Service has contracted for and supervised the comstruc-
tion of 5 of the floodwater retarding structures and, likewise, will contract
for the construction of the remaining 38. It also will provide technical
specialists to prepare plans and specifications, supervise constructiom,
prepare contract payment estimates, make contract payments, make final
inspections, certify completion, and perform related duties for the instal-

lation of these structural measures.

Taylor and Coleman Counties, in cooperation with the Central Colorado Soil
Conservation District and the Taylor County Water Control and Improvement
District No. 1, will furnish the land rights and arrange for road, utility
and improvement changes for all the structural measures at no cost to the

Federal Government.
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The following {8 a grouping of structures for construction purposes, each
group of which has a favorable benefit-cost ratio, based on those benefits
" that will accrue within the boundary of each construction unit:

Construction ; Structure : Annual : Annual : Benefit
: : Costs : Cost -~ Ratio

Unit Number : Numbers Benefits
1 14, 15, 15-A,
16, 17, 17-4A,
17-8, 18, 19,
20 102,730 33,759 3.0:1
2 28, 29, 30 10,606 9,488 1.1:1

All necessary land rights will be obtained for each construction unit before
FPederal financial assistance is made available for i{nstallation of any part
of that constructiom unit. All necessary land rights, including the reloca-
tion of roads, utilities and improvements, will be obtained for all struc-
tural measures before construction i{s started on any of the structures not
included in the two construction units. :

The cooperating parties have agreed on a 5-year installation period. The
tentative schedule of obligations for the complete project installation
period, including installation of both land treatment and structural

measures, is as follows:

Figcal : - Structure :+ Federal : Non-Federal : Total
Year Numbers t  Cost : Cost : Cost
_ {dollars) (dollars) (doliare)

Completed 15, 16, 17, 19, 20 397,110 1,608,055 2,005,165
First 14, 15-A, 17-A, 17-B,

18, 27, 28, 29, 30 664,284 139,816 804,100
Second 12, 12-B, 12-D,

12-E, 12-F 601,547 166,895 768,442
Third 23, 24, 25, 25-A

25-B, 33, 34 714,148 225,173 939,321
Fourth 2, 3,4, 5,6, 7, .

8, 21, 26 757,425 234,973 992,398
Fifth 9, 10, 11, 12-A :

12-c, 22, 31, 32 722,223 95,405 817,628

Total 3,856,737 2,470,317 6,327,054
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This schedule will be adjusted from year to year on the basis of any
significant changes in the plan found to be mutually desired, and in the
light of appropriations and accomplishments actually made.

The structural measures will be constructed pursuant to the following con-
ditions:

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

2. All land rights have been secured.
3. Operation and maintenance agreements have been executed.
4. Flood prevention funds are available.

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

ments.

PROVISIONS POR OPERATION AND MAINTENANCE

Land Treatment Medsures

Land treatment meagsures will be operated and maintained by the ownars and
operators of the farms and ranches on which the measures are installed,
under agreements with the Brown-Mills, Central Colorado, Runnels and Middle
Clear Fork Soil Conservation Districts. Representatives of these soil con-
sarvation districts will make periodic inspections of the land treatment
‘measures to detarmine meintenance needs and to encourage landowners and
operators to perform maintenance. They will make district-owned equipment

available for this purpose.

Structural Measures

Structure Nos. 12-A, 12-B, 14, 15, 15-A, 16, 17, 17-A, 17-B, 18, and 19 will
ba operated and maintained jointly by the Central Colorado Soil Conservation
District, the Taylor County Commissioners Court and Taylor County Water
Control and Improvement District No. 1. The Coleman County Commissioners
Court and Central Colorado Soil Comservation District will assume operation
and maintenance of the remaining structural measures.

The estimated operation and maintenance cost is $8,055 annually, based on
long-term price levels. The necessary maintenance work will be accomplished
through the use of contributed labor and equipment, by contract, by force
account, or a combination of tbese methods. Funds for this work will be
provided by Taylor and Coleman County Commissioners Courts.

All floodwater retarding structures will be inspected by representatives

of all cosponsoring organizations at least annually and after each heavy
rain. A Soil Conservation Service representative will participate in these
inspections at least annually. Items of inspection will include, but will
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not be limited to, the condition of the principal spillway and its appurte-
nances, the emergency spillway, the earth fill, the vegetative cover of

the earth fill and emergency spillway and fences and gates installed as

part of the floodwater retarding structures. The sponsoring local organiza-
tions will maintain a record of the inspection and maintenance work performed
and have it available for review by Soil Conservation Service personnel.

Provisions will be made for free access of representatives of the'cosponsor-
{ng organizations and the Federal Government to inspect the floodwater re-
tarding structures and their appurtenances at any time.

The cosponsoring local organizations fully understand their obligations
for maintenance and will execute specific maintenance sagreements prior to
the issuance of any invitation to bid.

CONFORMANCE OF PLAN TO FEDERAL IAWS AND REGULAT IONS

The installation of the watershed protection and flood prevention project
on the Jim Ned Creek Watershed will make a substantial contribution to the
objectives of the overall Middle Colorado River development program.

This project conforms to all Federal laws and regulations and will have no
known detrimental effects on existing downstream projects or any that
might be constructed in the future.
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SECTION 2
INVESTIGATIONS, ANALYSES, AND SUPPORTING TABLES

INVESTIGATIONS AND ANALYSES

P:oject Objectives

Flood problems, needed land treatment weasures, and the degree of pro-
tection desired by the local people were discussed with the local sponsor-
ing organizations and the following project objectives reached:

1. That, in accordance with present policies and criteria, a
revision of the Jim Ned Creek Watershed work plan developed

in 1950 is neaded.

2. That more land treatment messures which contribute directly
to flood prevention, based on current needs, are requirsd.

3. That a minimum of 75 percent reductfon in average annual
floodwater damage will be raquired to insure sustained
agricultural production on flood plain lands and to main-
tain the economy of the watershed.

4, That the proposed Coleman reservoir be considered in
reviging the plan.

Land Treatment

Soil Conditions, Land Use and Treatment Needs

Soil conditions and land use on the upland were determined by expanding a
10 percent random sample of the watershed to the entire upland area. The
land use of the flood plain was determined by planimetering the flood plain
strip map which was developed during the hydrologic and economic investiga-

tions.

The status of land treatment measures and practices effectively applied
and the current conservation needs were secured from the records of the
Brown-Mills, Central Colorado, Middle Clear Fork, and the Rumnels Soil
Conservation Districts. This informatfion was expanded, with assistance
from persomnel of the Soil Conservation Service work units at Brownwood,
Coleman, Abilene, and Ballinger, to estimate the amount of various prac-
tices that will be applied during the 5-year installation period for the
entire watershed.

Cover Conditions and Range Sites

Cover conditions and range sites were determined from available range
surveys and other cover information secured from the records of the sotl
conservetion districts, and expanded with assistance of the work units
involved to the entire watershed.
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Project Formulation

The needed land treatment measures which contribute directly to flood preven-
tion remaining to be done in the watershed, based on range condition classes
and land capability classes developed from soil surveys were first determined,
The hydraulic, hydrologic, sedimentation and economic investigations provided
data on the effect these measures would have on the reduction of sediment and
flood damages. Although significant benefits would result from application
of these 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 desired by the local people.

In collaboration with the concerned members of the State staff and the
Engineering and Watershed Planning Unit, & study of the surveys, investiga-
tions, data, and analyses used in the original work plan was made. It was
decided that, in the revision of the Jim Ned Creek Watershed Work Plan in
accordance with present policies and criteria, additional surveys, investi-
gations and analyses to supplement the original data would be made. However,
the original methods of analysis would be used.

jtructural measures for watershed protection and flood prevention which
would be feasible to install to meet the objectives of the sponsoring

local organizations were then determineéd. The study made and the procedures
ised in that determination were as follows: .

1. A base map of the watershed had been prepared showing the
watershed boundary, drainage pattern, system of roads, and
other pertinent information. This map was adjusted and
brought up to date. 'A stereoscopic study of 4-inch consecu-

- tive aerial photographs had been made to locate all probable
floodwater retarding structure sites, the limits and the area
of the flgod plain, and points where valley cross sections
should be taken for the determination of hydraulic character-
igtics and for flood routing purposes. These studies were
re-examined to determine the availability of additional new
and alternate site locations and the necessity for, and
location of, additional valley cross sections. This informa-
tion was placed on the watershed base map for use in field
surveys.

2. The cross sections of the flood plain, previcusly located
stereoscopically, had been examined in the field, adjusted
to give the best representation of hydraulic characteristics
and surveyed at the selected locations. These were re-examined
on a sample basis. The needed additional cross sections were
examined in the field and surveyed at the selected locations.
Data developed from these cross sections permitted the computa-
tion of peak discharge-stage-damage relationships for various
flood flows. The map that had been prepared of the flood
plain showing land use, cross section locations, and other
pertinent information was brought up to date.
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A field examination was made of all probable floodwater
retarding structure sites, including additional new and
alternate sites previously located stereoscopically as
well as those included in the original plan, Sites which
did not show good storage possibilities or which would
inundate highways or improvements for which the cost of
relocating could not be economically justified were

dropped from further consideration, From the remaining

sites a system of floodwater retarding structures was
selected, based on the degree of control desired, for
further consideration and detailed survey. Plans of &
floodwater retarding structure, typical of those planned
for this watershed, are illustrated by figures 4 and 4A.

To obtain the desired degree of protection needed, give
adequate protection to flood plain lands, and develop the
storage necessary for this protection, it was necessary

to locate Site 12-E in series with 12-D, Site 17-A in

series with Site 17-B, and Site 25 in series with Sites 25-A

and 25-B (figure 3).

A topographic map with 4-foot contour intervals was made of
the pool area of each of the proposed sites to determine
the storage capacity of the site, the estimated cost of the
dam and the areas of flood plain and upland that would be
inundated by the sediment and flood pools. Sediment stor-
age requirements were determined for each site through a
study of the physical and vegetative conditions of the
drainage area above that site, Spillway widths, depths

of flow, embankment yardage, and volume of rock excavation
in spillways were computed for each structure starting with

 the storage volume needed to temporarily detain the minimum

runoff as determined from criteria as set forth in Soil
Conservation Service, Washington Engineering Memorandum No. 27,
Hydrology Memorandum EWP-2 (Revised), Technical Release No. 2,
and Section 2441, Texas State Manual. The runoff to be stored
was then increased by increments to determine the amount of
storage that would result in the most economical structure,

The limits of the flood pools and sediment pools of all satis-
factory sites and the flood plain of the stream were drawn to
scale on a copy of the base map. Structure date tables ware
developed to show, for each structure, the drainage area, the
storage capacity needed for floodwater detention and sediment,
storage in acre-feet and in inches of runoff from the drainage
areas, the release rate of the principal spillway, the
emergency spillway widths and depths of flow, maxismm height
of dams, the acres inundated by the sediment and detention
pools, the volume of fill in the dams, and the estimated cost
of the structures (tables 2 and 3).
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7. Data on the proposed Coleman municipal watsr supply struc-
ture on Jim Ned Creek as obtained from the "Report on the
Jim Ned Creek Dam and Reservoir for the City of Coleman,
Texas', by Forrest and Cotton, Consulting Engineers, datad
‘November 1957, was tabulated and analyzed. The effect of
the flood prevention program on this reservoir and its
effect on the flood prevention program was determinsd by
flood routings and evaluated.

8. Damages resulting from floodwater, sediment and erosion
were determined from damage schedules and survey of
sample areas. Reduction in these damages resulting from
the proposed works of {mprovements were estimatad on the
basis of reduction of pesk discharges, stages, and volumes
of runoff in inches for various frequency storms, as deter-
mined by flood routings. These flood routings were made
for conditions without the project, with land treatment,
and for future conditions assuming that all proposed works
of improvement has been installed. Benefits so determined
were allocated to individual measures or groups of inter-
related measures on the basis of the effect of each on
reduction of damages. In this manner it was determined
that floodwater retarding structures could be economically
Justified., By further analysis those individual floodwater
retarding structures and interrelated structures which had
favorable benefit-cost ratios were determined. Those which
were unfavorable were dropped from further consideration,
and where replacements were found to be necessary to effect
the naeded control, alternate sites were investigated until
a system of floodwater retarding structures was developed
which would give maximum net benefits for the degree of con-
trol desired. These works were included in the plan.

¥When the land treatment measures and the structural measures for flood pre-
vantion had been determined, a table was developed to show the total cost

of each type of measure. The summation of the totsl costs of all needed
weasures represented the estimated cost of the planned watershed protection
and flood pravention project, as revised (table 1). A second cost tabla was
developed to show separately the annual installation cost, annual maintenance
cost and totsl annual cost of the structural measures (table 4).

= szraulic and Hydrologic Investigations

The following steps were taken as a part of the hydraulic and hydrologic in-
vagtigations and determinations:

1. Basic meteorologic and hydrologic data were tabulated from
Climatological Bulletins, United States Weather Bureau and
Water Supply Papers, United States Geological Survey, and
local records and analyzed to determine average precipita-
tion, depth-duration relationships, seasonal distribution of
precipitation, the frequency of occurrence of meteorological



events and the historical flood series to be used in the
evaluation of the project, rainfall-runoff relationships,
runoff-peak discharge relationships, and the relationship
of geology, soils and climate to runoff depth for single

storm events.

In the developmsnt of the original work plan, engineering
surveys were made to collect information on selected stream
reaches, including valley cross sections, channel capacities,
high water elevations of selected storms, bridge capacities,
and other hydraulic characteristics. From a study of these
surveys, it was determined that surveys of additional stream
reaches and cross sections were needed. Engineering surveys
were also made on all proposed structure sites to collect
data used in design. These cross sections and evaluation
reaches were selected on the ground in conference with the
economisat and sedimentation specialist.

Present hydrologic conditions of the watershed were deter-
mined, taking into consideration such features as soils,
land use, topography, cover and climate. Future hydrologic
conditions were determined by obtaining from the work unit
conservationist and landowners estimates of the chmnges in

‘land use and cover conditions that could be expected during

the installation period of the project. Runoff curve numbers
were computed from soil-cover complex data obtained from

the drainage area of 16 representative structure sites, 36
percent of the drainage area of all sites, and used with
figure 3.10-1, Soil Conservation Service, National Engineering
Handbook, Section 4, Supplement A, to determine depth of rum-
off from individual storms in the evaluation series and design

storms.

Rainfall-runoff relationship was determined and compared to
nearby actual gaged runoff on similar watersheds. The
frequency of meteorological events was determinsd by com-
puting the plotting positions of historical series taken
from Climatological Papers and Water Supply Bulletins and
plotting rainfall, runoff and peak discharges against their
respective plotting positions on Hazen probability paper.
The relationships of runoff peak discharges and damages were
determined for various frequencies. (Pages 3.18-1-24, KEH,
Section 4, Supplement A).

Rating curves for the cross sections were computed by Mannings
formula and concordant flow (Pages 4.2-1-9, NEH, Section 4,
Supplement A), and were checked at selected sections by water
surface profiles for various selected discharges. (Doubt
method, Pagas 3.14-7-13, NEH, Section 4, Supplement A and NEH,
Saection 5, Supplement A). Stage-area inundated curves were
developed for each cross section, and from these composite
runoff-area inundated curves for each evaluation reach were

developed.
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6. Determination was made of peak discharges, area inundated
and dsmages caused by various amounts of runoff which would

exiast due to:
A. Present conditions.
b. Effect of land treatment measures.

¢c. Effect of land treatment measures and floodwater
retarding structures.

d. Consideration of alternative measures.

7. Structure classifications were determined and emergency spill-
way design storm inflow hydrographs were developed for all
structure sites. Spillway widths and depths of flow were
determined by the Goodrich graphical routing method in accord-
-ance with procedures set forth in Washington Engineering Memo-
randum No. 27; NEH, Section 4, Hydrology, Supplement A; NEH,
Section 5, Hydraulics; Technical Release No. 2; Hydrology
Memorandum EWP-2 (Revised); Section 2441, Texas State Manual.

From a graph shewing cumulative departures from mormal precipitation, the rain-
fall for the period 1923 to 1942, inclusive, was selected as most representa-
tive of normal rainfall for this waterzhed. Rainfall information for the
historical series used in these studies was obtained by applying the Thiessen
polygon method of weighting to the rainfall data tabulated for the Brownwood,
Coleman, Echo, Burkett, Abilene and Winters stations. (NEH, Section 4, Hydrol-

ogy).

The largest rain which occurred during the 20-year period was a storm of 6.29
inches. An average rain of this magnitude would produce the equivalent of
3.55 inches of runoff at section No. 1, after adjustment for transmission

loss.

It was determined that 0.01 inch of runoff was the minimum volume that would
cauge flooding to a depth of six inches at the smallest valley section. There-
fore, no storms producing less than 0.0l inch of runoff were considered for
flood-routing purposes. Runoff of 0.0l inch would produce a discharge of 30
cubic feet per second at the minimm valley section (No. SBF-2) and 269 cubic
feet per sacond at the reference section (No. 1). The minimum valley section
is locatad about 3 miles north of Lawn, Texas. The reference cross section

is located approximately 8 miles north of Bangs, Texas (figure 1).

The chinnel capacity at the reference section is 16,100 cubic feet per second.
‘The peak discharge at this point for a 6.29-inch rain under present con-
ditions is astimated to be 95,000 cubic feet per second. After installation
and full functioning of all the planned measures on the Jim Ned Creek Water-
ehed, the discharge at the same point would have been reduced to 39, 700 cubic

feet per sacond.
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The 6-hour design storm rainfall was teken from figurs 3.21-1, NEH, Section
4, Supplement A. The emergency spillway and freeboard storm hydrographs
were computed using 0.5P and P, as determined by Hydrology Memorandum EWP-3,
and adjusted to the drainage area of each site, Routing the emergency spill-
way hydrographs resulted in no flow through the emergency spillways. There-
fore, the dimensions of the emergency spillways were determined by graphically
 routing the freeboard hydrographs. Composite hydrographs were developed for

those sites in series using the storage indication method to flood route
between the structures. The criteria and procedures used are set forth in
Washington Engineering Memorandum SCS-No. 27, Technical Release No. 2; Hydro-
logy Memoranda EWP-1, EWP-2, EWP-3, and EWP-4; NEH, Section 4, Supplement A,
NEH, Section 5; and Section 2441, Texas State Manual.

Frequency of use of emergency spillways was based on regional analysis of
gaged runoff from this and similar watersheds, Detention storage, spillway
depth and width, embankment yardage, rock excavation and spillway alignment
were balancad to give the most economical structure, which was included in

the watershed plan.

These studiez were based on a release rate of 47 cubic feet per second per

- aquare mile for the Hords Creek reservoir, as set forth in the U. S. Army
Corps of Engineer's report, and a maximum release of 10 cubic feet per second
per square mile for all proposed detention structures.

Sediwment investigations were made in accordance with methods and procedures
contained in Watershed Memorandum EWP-7, "Sediment Investigations in Work
Plan Development™.

Sedimentation Investigations

Sediment Source Areas

Sadiment source studies to determine the 50-year sediment storage requirements
vere made in the drainage sreas of the 43 planned floodwater retarding struc-
.tures according to the following procedures:

l. Detailed investigations were made in the drainage areas above
i 16 of the planned floodwater retarding structures. These

investigations included: mapping soil units by slope in per-
cent; slope length in feet; present land use; present land
treatment on cultivated land; present cover condition classes
on rangeland and pasture; land capability c¢lasses; lengths,
widths, and depths of all gullies; lengths, widths, and
depths of all stream channels affacted by asrosion; and the
estimsted annual lateral erosion of gullies and stream
channels in feet.

2. Office computation included summarizing erosion by sources
(sheet erosion, gully erosion, and streambank erosion) in
order to fit these date into formulas for computation of
gross annual erosion in tons for conversion to acra-feet,
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The foilowing formula was used for computing sheet erosion:

A x F x SF x CF x RF, where

E =

E = Sheet erosion in tons per year

A = Area in acres

F = Basic erosion rate of soil unit in tons per year

SF = Slope factor, based on percent and length of slope
CP = Cover factor, based on present cover and land treatment
RF = Rainfall factor, based on maximum 2-year, 30-minute

rainfall intensity

The following formula was used for computing gully and stream-
bank erosion:

NxLxPxHxLEg$ 43,560 x W, where

Erosion in tons per year

Number of banks affected

" Length of gully or streambank in feet

Percent of gully or streambank affect by erosion
Average height of bank in feet

Estimated annugl lateral erosion in feet

Weight in tons per acre-foot of soil material

being eroded.

'::E:nrur*==nlm
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3. Fileld surveys and office computations to determine the estimated
sediment rates for the remaining 27 structures under present
conditions consisted of mapping the land use and arranging the
sites into homogeneous groups and the preparation of sediment
source summary sheets based on the homogeneous grouping of the
sites and the detailed investigations.

4. The sediment rates were then adjusted to reflect the effect of
expected land treatment on the drainage areas of the planned
floodwater retarding structures. The computed sediment storage
requirement for each site is based on a gradual improvement of
wvatershad conditions as a result of the installation of neaded
land trestment measures expected to be installed during the first
‘ten years and maintaining these measures at 75 percent effective-

- ness during the next 40 years.

5.  The ratio of sediment storage volume in the pools to soil in
place vas estimated to range from 1.2 to 1.8 depending on the

texture of the eroding soil.

6. The allocation of sediment to the structure pools was based on
a range of 15 to 30 percent deposition in the detention pools
and 70 to 85 percent deposition in the sediment pool. This
allocation was determined on the basis of topography and texture

of sediment,

The sediment source studies indicated that the erosion rates in the watershed
are low. A summation of the annual sediment yields above the 43 planned flood-
water retarding structures was found to be 116.9 acre-feet or an average of
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0,35 acre-foot per square mile,

Flood Plain Sedimentation and Scour

The following sedimentation and scour damage investigations were made to
evaluate the nature and extent of physical damage to flood plain land, giving
due consideration to agronomic and other land treatment practices, soils,

crop yields, and land capabilities:

1. TField examinations were made along each of the valley cross
sections (figure 1) making note of depth and texture of
deposits, scour chammels, sheet scour areas, stream chamnel
aggradation or degradation and other important factors,

2. Estimates of past physical flood plain damages were obtained
through interviews with the landowners and operators.

3. A damage table was developed to show percent dammge by tex-
ture and depth increment for deposition and percent damage

by depth and width for scour.

4, The sedimentation and scour damages were summarized by evalus-
tion reaches for the entire flood plain and adjusted for
recoverability of productive capacity. Estimates for
recoverability of productive capacity were developed as a
result of field studies and interviews with farmers.

5. The present annual damages from overbank deposition in the
watershed were found to be negligible in terms of monetary
loas and were not further evaluated. The reduction of
scour dsmage due to installation of the complete project
is based on reduction of depth and area inundated,

Reservoir Sedimentation

Sediment source studies were made in the drainage areas of all reservoirs now
being used for mmicipal water supply. These studies were similar to those
made sbove the planned floodwater retarding structures. Estimated gediment

" yields and deposition was based on existing delivery rates and measured rates
of accumulation from detailed reservoir sedimentation surveys made by the
Soil Conservation Service in 1940-41. These measured rates were available
for Lake Scarborough, the Santa Anna Lakes, Lake Browmwood, and other
resarvoirs in the watershed which are not now being used for municipal

water supply. In addition preliminary data was used from a recently com-
pleted re-survey of Lake Brownwood by the Soil Conservation Service.

Geological Investigations

Preliminary geologic dam site investigations were made at eacth of the k1]
planned floodwater retarding structure sites and detailed geologic dam gite
investigations were made at 5 constructed floodwater retarding structures
prior to their comstruction. The preliminary investigationa included atudies
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of valley slopas, alluvium, channel banks, and exposed geologic formations.
Borings with a hand auger were made to determine nature of foundation material
and extent of available fill material. The detailed investigations were made
with core-drilling equipment and necessary laboratory tests made prior to

construction.
Description of Problems

All of the sites can be grouped into one of four geologic areas on the basis
of similarity of problems. These areas are as follows:

1. The Trinity sand formation.

2. The formations of the Clear Fork group.

3. The Clyde and Lueders limestone formation of the Wichita
group (upper formations).

4., The lower formations of the Wichita group and formations

of the Cisco group.

Only two sites, 16 and 17, are located entirely within the Trinity sand for-
matation. Both of these sites have been constructed.

Planmed Sites 14, 15-A, 17-A, 17~B, and 18 in addition to constructed Sites
15 and 19 are locltsd in formations of the Clear Fork group. Shale,separated
by thin beds of hard limestone, predominates in the formations., Very little
or no rock is expected in spillway excavation. Few if any other problems

in construction are expected, Soils suitable for embankment purposes are .
‘adequate and are classifled as CL, CH, and SC in accordance with the Unified

Soll Classification System.

Ten planned sites, 12, 12-A, 12-B, 12-C, 12~D, 12-E, 12-F, 21, 33 and 34, and
constructed Site 20 are located in the Lueders limestone and Clyde formations
of the Wichita group. These formations consist of regular beds of hard lime-
stone alternating with shale or marl of about the same thickness. The lime-
stones probably predominate., Problems include the possibility of leskage oc-
curring through the limastone beds at some of the sites which will necessitate
toe drains in the embankment. Shaping of some steep bluffs may be necessary
to avoid differential settlsment. Excavation of appreciable volumes of rock
in the emergency spillways will be necessary on Sites 12, 12-A, 12-B, 12-E,
21, Smaller volumes are expected on Sites 12-C and 12«D. This rock is satis-
factory for use as riprap. Sufficient material for embankment purposes will
not be available from within the generally small sediment pool areas of .a
majority of th.se sites. Adequate materisl, however, can be obtained above
all sites except Site 12 by extending the borrow areas into the detention pool
arsas. Adequate materiil for Site 12 can be obtained in the valley immediately
below the proposed dam, The soils of this group are classified predanin:ntly
as CL, CH, GC, and 8C, often with cobbles and boulders.

Twunty-three planned sitas, Sites 2 through 11 and 22 through 32, are located
in the lower formations of the Wichita group and the Thrifty formation of the
Cisco group. These formations consist of alternating beds of shale, lime-
stone, and some sandstone, with the ghale predominating. Problems in construc-
tion of sites in this area are expected to be few. Only two sites, Sites 11
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and 26, are expected to have significant volumes of rock excavation in the
emergency spillway. Adequate material suitable for embankment purposes is
available above all sites, but it is doubtful that all of the needed wmaterial
can be obtained frowm the generally emall sediment pool areas at many sites.
The sites with known inadequate sediment pool bhorrow areas and those in the
doubtful borderline class include Sites 4, 5, 9, 10, 11, 22, 23, 24, 25-A,
25-B, 22, and 33. The soils can be classified as predominantly CL, CH, SC,

GC, Illd th

Detailed investigations, including exploration with core-drilling equip-
ment will be made at all floodwater retarding structure sites prior to
their construction. Laboratory tests will be made to determine the suit-
ability and placement of the available embankment materials and to evaluate

foundation problems.

Economic Tnvestigations

Basic methods used in the economic investigations and analysis are outlined
in the Economics Guide issued December 8, 1958.

Determination of Annual Benefits from Reduction in Dawmages

Agricultural damage estimates were based upon schedules obtained in the field
.covering approximately 60 percent of the flood plain of Jim Ned Creek and

its tributeries. These schedules covered land use, crop distribution under
normal couditions, crop yields and historical data on flooding and flood

damage.

In Evaluation Reach 1 the flood plain is not as well defined as it is in the
_other evaluation reaches. During storm periods, floodwater will leave the
main course of the stream and overland flow occurs., Because of this it was
decided to use the Overland Flow method of analysis as outlined in Chapter 3
of the Economics Guide. Based on information obtained from the local people
it was estimated that there would be one acre flooded for each acre-foot of

floodwater that_flows overliand.

Most of the flood d:mnge information obtained was for floods which occurred
in 1956 and 1957.

Analysis of this information formed the basis for determining damage rates
for various depths and seasons of flooding. In calculating crop and pastura
damage, sxpensas saved, such as costs of harvesting, were deducted from the

3roas value of the dlnagl.

The proper rates of damage were applied, flood by flood, to the floods which
occurred during the period 1923 to 1942, and an adjustnent was made to take
into account the sffect of recurrent flooding when several floods occurred
within one year. The flood plain land use was mapped in the field. Normal
yialds were based on dats obtained from landowners and operators and other

agricultural workers in the area.
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Significant differences in land use, frequency of flooding and degree of
future use were sufficlent to divide the flood plain into eleven evaluation
raaches, A different damageable value was used for each reach. The location

of the evaluation reaches are shown in figure 1.

Estimates of damages to other agricultural property such as fences, livestock,
and farm equipment were made from analysis of flood damage schedules.

The estimated monetsary value of the physical damage to the flood plain from
- arosion was based on the value of the production lost, taking into account
the lag in recovery of productivity and for the cost of farm operations to
speed recovery. Damage from erosion was related to depth of flooding,

giving greater weight to deepey flows.

Estimates of damages to roads, bridges, railroads, and oil field equipment
were obtained from local residents, county commissioners, state highway
officials, oil company officials and supplemented by information obtained in

developing the original work plan.

Indirect damages involve such items as disruption of travel to markets, extra
costs of purchasing feed for livestock and losses in business sustained by
dealers and i{ndustry in the area, Based on information obtained and data for
watersheds previously analyzed, it was determined these damages are slightly
less than 10 percent of the direct damage for all evaluation reaches.

Farmers in the flood plain were asked to state changes made in land use as

a4 result of past floeding: Thie fnformation, together with landowners and
operators estimatea of future changee in land use and crop distribution as

a result of reduction in flood extent and frequency was the basis for estima-
ting benefits from changed land use, more intensive use of land and restors-
tion of productivity. Benefits from restoration are included as crop and :
pasture benefits, Among the factors considered in this analysis were the
sizxe and location of the areas affectéd, land capability, acresage allotment
restrictions, sxistence of available markets and reduction in frequency of
flooding. It {s not expected that the acreage of crops under allotments
will be increased in the watershed as & result of the project,

All benefits from flood plain land use changes, restoration of productivity
and increased productivity are net benefits remaining after production and
harvest costs, additional costs for taxes and overhead, clearing costs where
applicable and added damages were deducted. All such benefits were discounted

to provide for a five-year lag in accomplishment.

The ltrnight-line dapreciation method was used in evaluating the benefits that
are derived from reduction of sediment damage to Lakes Brownwood and Scar-

borough.

Flood plain areas which will be inundated by the sediment and detention pools
ware axcluded from the damage and benefit calculations. An estimate was

made, however, of the value of the production lost in these areas after instal-
lation of the program. In this appraisal it was considered that there would
be no production in the sediment pools, and that the land covered by the
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detention pools would be used as pasture after installation of the program.

The cost of land rights for the 43 floodwater retarding structures was deter-
winad by individuai appraisal. This evaluation was based on estimates by

local interests.

The average annual loss in production within the structure sites was compared
with amortized value of easements, The easement value was found to ba the
graater, and, tharefore was used in economic Jjustification to assure a

consexrvative benafit-cost analysis.

Determination of Benafits Outside of the Watershed

Benefits from the reduction of damage on the mainstem of Pecan Bayou below
Lake Brownwood were determined by comparison with evaluation reaches in
Jim Ned Creek watershed which have similar flood plain land use and valley
sections. The dampening effect of spillway storage of Lake Brownwood on
reduction of peak flows was given consideration in estimating the benefits

to structural measures.
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TABLE 1 - ESTIMATED PROJECT INSTALLATION COST 1/

Jim Ned

Crask Hltarshad Teaxas

(Middle Colorado River H’nl:.rahad)

Price Base:

1959

Installation Period April 1960-April 1965
:Number ; Estimatad Cost </ :

Itemn ; Umit :to ba : T . Non- : Total
: :Appliad: Federal : Fadarsl
(dollars) (dollars) (dollare)
Waterahad Protection

Soil Conservation Servica

Contour Farming Acre 14,500 - 14,500 14,500
Covar Cropping Acra 4,300 - 17,200 17,200
Rotation Hey and Pasture Acre 14,500 - 38,500 38,500
Crop Residue Use Acre 51,000 - 21,000 21,000
Conservetion Cropping System Acre 24,500 - 31,200 31,200
Proper Use Acre 88,000 - 19,200 19,200
Dafarrad Graszing Acre 65,500 - 16,700 16,700
Rangs Saeding Acre 4,800 - 15,000 15,000
Bruah Control Acre 35,100 - 180, 500 180,500
Tarracing Mila 450 - 21,630 21,630
Diversion Comstruction Mile 30 - 3,400 3,400
Waterway Davelopment Acre 40 - 1,375 1,375
Pond Censtruction No. 150 - 55,000 5%,000
Pasture Planting Acre 5,000 - 15,000 15,000
Fartilieing Acre 3,500 - 10, 200 10,200
Technical Assistance (Accal.) 22.700 - 22,700

5CS8 SBubtotal

TOTAL LAND TREATMENT

22,700 460, 405 483,105
22,700 460,405 483,105

STRUCTURAL MEASURES
Boil Conservation Service

Ploodwater Ratarding Structures No. 38 _2,800/455 - 2,800,455
8CS Subtotal 2,800,455 - 2,800,455
Subtotsl - Construction 2,800,455 - 2,800,455
_m%gution Services
80il Conservetion Service
Enginearing Bervicaa 3g1,883 - 381,883
Other 254,589 - 254,589
SCS_Subtotal 636,472 - 636,472
total - Installation Servicas 636,472 - 636,472
Qeher Coets
Land Righta - 365,326 365,326
_Legal Feeas - 36,531 36,531
Subtotal - Othar - 401,857 401,857
STRUCTURAL MRASURES 3,436,927 401,857 3,838,784
HORK PLAN PREPARATION COST 65,439 - 65,439
AL PROJECT 3,525,066 B62,262 4,387,328
SUMMARY
ubtotal 8CS 3,525,066 862,262 4,387,328
TOTAL PROJECT 3,525,066 862,262 4387,328
1 Bgag.ngs.&gt}ude .xp.n }Egrcl T. fkgod prevention funds or sccomplieh-

3/ Rxcluges, °°'fh3‘:tu"£1&obsaa.m"i::3.fi.. cBiher Fadepal funds.

April 1960
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TABLE 1A - STATUS OF WATERSHED WORKS OF IMPROVEMENT 1/

Jim Ned Creek Watarshed, Texes
{Middle Colorado River Watershed)
Price Base: 1959

_Prior to April 1960
Estimated Cost

Item : Unit :Number : ' Non- :Total
H :Applied : Pedaral 3/ : Padaral-/
{dollars) (dollars) (dollars)
LAND TREATMENT FOR

Watershed Protection
Soll Conservation Service

Contour Parming Acre 102,265 - 102.265 102,265
" Cover Cropping Acre 12,000 - 48,000 48,000
Rotation Hay and Pasture Acre 22,300 - 65,100 65,100
Crop Rasidue Use Acre 72,100 - 60,100 60,100
Conservation Cropping System Acre 1,500 - 2,400 2,400
Proper Use Acre 151,000 - 52,400 52,400
Daferred Gracing Acre 124,400 - 45,200 45,200
Ranga Seading Acre 4,800 - 19,500 19,500
Brush Control Acra 75,350 - 387,250 387,250
Tarracing Mile 4,432 - 236,320 236,320
Divarsion Conatruction Mile 213 - 26,120 26,120
Waterway Development Acre 34 - 1,175 1,175
Pond Conatruction No. 1,470 - 505,300 505,300
Pasture Planting Acra - - - -
Partilizing _ Acre - - - -
Technical Assistance (Accel.) 29,575 - 29,575
SCS Subtotal 29,575 1,551,130 1,580,705
TOTAL LAND TREATMENT 29,575 1,551,130 1,580,705

STRUCTURAL MEASURES
- 801l Conservation Service

Floodwatar Retarding Structures No. 5 299,473 - 299,473
SCS Subtotal 299 473 - 299,473
Subtotal - Construction 299,473 - 299,473

Installation Sarvices
Soil Conservation Service

Enginearing Services 40,838 - 40,838

Other 27,224 - 27,224
8C5 Subtotal 68,062 - 68,062
Subtotel - Installation Services 68,062 - 68,062

Other Coats

Land Rights - 51,750 51,750

Legal Fees - 5,175 5,175
Subtotal - Other ' - 56,925 56,925

TOTAL STRUCTURAL MEASURES _ 367,535 56,925 424,460
WORK PLAN PREPARATION COST 17,789 - 17,789

1/ At tina of wurk plln ravision
2/ Plood prevention funds, including eccelerated funda.
§7 Excludas costs that will be reimbursed from other Pederel funds.

April 1960
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TABLE 1B - TOTAL ESTIMATED INSTALLATION cOSTS 1/
Jim Ned Creek Watershed, Texas

(Middle Colorade River Watershed )
Price Base: 1959

__Total Project lf
: Estimated Cost :
Numbar : IYE Non- : Total

Item : Unit : ]
2 : :Fadearal™ :Faderal™
(dollars) (dollars) (dollars)
KT FOR
Waterahed Protection
801l Conservation Service
Contour Farming Acre 116,765 - 116,765 116, 765
Cover Cropping Acre 16,300 - 65,200 65,200
Rotation Hay and Pasture Acre 36,800 - 103,600 103, 600
Crop Residue Use : Acre 123,100 - 81,100 81,100
Conservation Cropping System Acre 26,000 - 33,600 33,600
Propar Use Acre 239,000 - 71,600 71,600
Daferred Graxzing Acra 189,900 - 61,900 61,900
Range Seeding Acre 9,600 - 34,500 34,500
Brush Control Acre 108,450 - 567,750 567,750
Terrecing Mile 4,882 - 257,950 257,950
Diversion Construction Mile 243 - 29,520 29,520
Waterwvay Development Acre 74 - 2,550 2,550
Pond Construction No. 1,620 - 560,300 560, 300
Pasture Planting : Acra 5,000 - 15,000 15,000
Pertilizing Acre 3,500 - 10,200 10,200
Technical Asaistance {(Accel.) 52,275 - 52,275
8CS Subtotal 52,275 2,011,535 2,063,810
TOTAL LAND TREATMENT 32,275 2,011,535 2,063,810
STRUCTIRAL MEASURES
Seil Conservation Service
Floodwater Retarding Structures No. 43 3,099,928 - 3,099,928
8C8 Subtotal 3,099,928 - 3,099,928
Subtotal - Construction 3,099,928 - 3,099,928
Installation Ssrvices
Soll Conservation Service
Enginearing Services 422,721 - 422,721
.Other 281,813 - 281,8%3
8C8 Subtotal 704,534 - 704,3
§thot!1 - Installation Services 704,534 - 704,534
Qthar Costs o
Land Rights : - 417,076 417,076
_Lﬁp_l_&g - 41,706 41,706
jubtotal - Other - 458,782 458,78

v, HINIR. |1 A MEASTTH

{085 FLAN PREFARATION COST 83,228
Subtotal 8CS 3,939,965 2,470,317 6,410,282
[OTAL PROJECT 3,939,965 2,570,317 6,410,282

E? Tabla 1, plus table 1A.
}/ Plood prevention funds, including acceleration funds.
§J/ Excludes costa that will be reimburaed from other Pederal funds. April 1960



b 1844911 09€ ‘01 096 0096 122901 g98°L 20811 998y £89°8s =41
vEz ‘o8 €62°21 8TTT  QLTTT %619  £60°S 6%6°L  £e0°s 9zE ‘0¢ V=il
L91°9¢ S08‘z 1194 055z Z9E‘EE  TLv“e oL‘e vz €TL ‘Y2 /T L1
6LT°EL S99 S69 0569 %€9°69 z98‘Yy £6Z°L 798¢y L19°sy /T 91
698°19 Z1e‘ot L£6 Sie‘6  LSSYTS 618 62L°S  618°¢ 061°8¢ V-G1
£80°ZS sszée $0Z 050°¢ ZE8°6Y 169°¢ LES‘S 169°¢ £16°9¢ /T s1
066°801 0ET‘6 0tg 00E‘s 098°66 LeE‘tL 960°T1  L6£°L 0L6°CL #1
9%8 ‘99 0£9°¢ 0tE 00¢°E 91Z°¢€9 £89°y #20°1 £89°y 928 ‘9% a-z1
ZSE‘SyT $8S ‘vz S€Zc  o0sezz 19L°0ZT 9%6°g STY‘ET  9%6°‘g LSY°68 a-21
SLO‘SE 088°Z¢ 080°C  008°02 S61°zL 8vE ‘s Zeo‘s 8vE‘S Livées a-21
889 ‘16 HL0°g 19% £19°y #1998 91v‘9 429°6 9149 85149 2-Z1
15221 64T ‘%1 982°T €98°21 S9£°801  £Z0°S 19021 1208 0Lzf08 g-21
LozsL1 ZL0‘s wEL 8E€ ‘L SET0LT  €09°2T %06°8T  €09°CT $20°9z1 v-Z1
60 °THe 056 0i8 00L ‘s 29%°262  0ZZL1 628°sz  0zZ Ll SeT1°2LT Al
v 961 ¥4 A2 69 0SL‘9 000°68T  000°%1 000°1Z  000°%1 000041 11
8LZ°sy 0%9°Z o%e 0o%‘Z 8€9 ‘Z% 8STE 8tL‘y 8ST°E %8S 1E 01
16L°9¢ £2L°2 842 Siv°e 890°%S S00°¢y 8009 S00‘y 0s0‘0y 6
409 ‘cZ cah s 86Y 186 61102 261G 1642 261°6 Ov6°1S g
829 ‘€¢ ce9‘g 173 0S8°L £66° Y £EE‘E 000°¢ £EE°c LZE‘EE L
LLssg 96T ¢ 962 296°2 61€ ‘¢¢ 76€ ‘T 165°c 926€°2 o%6°€Z 9
68€ “vE 6L ‘T Ls1 SLS¢T1 £s9°ze 617 ‘Z 629°¢ 61%°z 061 ‘%¢ S
L26°101 SI% 61 S9L°T  0§9°7LT 71528 Z11% 891°6 2119 0Z1°19 ¥
206 ‘4% L0st 789 6z8‘9 S6E°LE 0LL°T 65T ‘Y 0£4°2 004 L2 £
£65°89 S96°s c18 0s1‘g 879°6¢ L1y 6299 L%y 691 %, 4

(_saey1op) (s18170p) (SIBTT0P) (Sa®{TOp) (SIBTTOp)(SIBTTOP) (sas11op) (saeiiop) (saeyiop)
1800 : ﬁﬂhﬂvﬂh 4 Hﬂﬁuo s 8 uﬁ—wﬂﬂ u .mﬂ.uﬂﬁﬂ.m H 19430 H M.ﬂ._" : 97 UQUM H mudﬁﬁ A8H H .Hﬂa_E.-Z
uorleTeISU] : -uoN i pue sasj: pum] : 1eaol I =-xs3utfuy : -uyjuon : siessurdug : TS
Teiol H o] : .n.ww.oﬂ H . 1 9ITAIIS no1 JBII®l8Ul: BOTIIINI] suod) 2IN319NI38

183800 UOTIRT(PIBU] [¥I2poj-uUoH

83800 UOTIBT[¥ISUT [PAepad

gexay, ¢

6561 :aseg aojag
(paysaaiem 13ATY opwiolod 2IPPIN)

NOIIQHI¥ISIQ IS

PYSI338M }I31) paN wil
00 TVOIONELS QAIVAILSH - z TI4vl



47

0961 Trady

*0961 T1ady o3 aoyad pejonaasuon ;T

1
Wz cezty [4: 711" 90, ‘1Y 9L0°LT% Z9% %08°C £18°182 12Lfzzy €18°182 ST1°818°7 IVIOL QNVEO

. _
169 601 mmn”mﬁ SER‘T 0SE ‘YT 906°C6 9669 2901 9569 09¢°69 e
A 026°L Y42 00z°¢ 05269 0ET‘s 769 L 0€1’s 962°15
055°¢€9 0l%‘g 0LL 00L ‘¢t 080°¢s 080°% 0219 080°y 008°0 3
oﬁhnam 029 ‘01 0L6 00L°6 o0°1Y ov0°‘c 096 ‘Y oR0°c oo¢qow i
290°16 62671 LT T 0SL°11  t€1°8L 88L°¢ 289°‘g 88L°‘S 6.8°71S -
00¢ ‘68 0182 01L 0012 068°18 990°‘9 6606 990°9 659°¢ i
€60°59 SL6°L 44 0sz‘t 0z1°Ls 1€y €9 1€2¢y ﬁﬁm.ww s
Nmmnng 08€‘9 08% 008°s Z81°19 AN 86L ‘9 rAX Al 0ZE ‘sh -
9€1 951 05692 (119 2F 00692  981°6ZT  69¢°6 ?GE‘yT 695°6 76966 o
m¢¢”mm t19Lc A cZye 8£9°1¢ 8z8°‘c ‘s 828°¢ 082 ‘8¢ g 4
rd% MIx4 015 o1 001y he‘zs Te6e 788°¢S zz6°‘c oﬁwamm Hmn
oce ‘gv1 0.6°SE 0/2°¢ 00£°2¢€  098°21T  09€°g ors ‘z1 09€°s 009 ° e
08451 8L1°t £59 cTC‘y T69LYT  O%6°01 0Th ‘91 o%6 ‘01 z & o
2€6°061 TZ6 11 %80 ‘T 8E80T  0TO‘6LT  09Z°CT 068 ‘61 09Z°¢ct om¢~¢oﬁ 42
899°sg 06Z°‘Y 06€ 006°¢ 8/€°18 820°9 %06 8209 0 os a:
112922 S06 ‘%1 6CE‘T 0SSET  908°19Z  €6£°61 060°62 €661 ommaoo 4
IAREAA 0zL ‘91 0Z5 ‘1 00Z°ST  LS%fsST  STIS“TT €Lz sIsf1t ¢mm.MMM T os
ommnom oom”nm oom”N 00062  0SZ°¢9 c89°‘y 820°¢ €89 °‘y 2589y “m MM
969 ‘4t 06€°91 06%°1 00691  901°gS H0g ‘4 9ch ‘g 70€ ‘Y ey 81
(sae11op) (saw11op) (sav1iop) (sieyiop) (sieTfop)(sieyiop) (saeyrop) (saeyiop) (saeyio

noﬁuwﬁmumwnm m HWMMNUM m =“ouww m S7U2Tyd m Teaspag m Iayly . Buj T sepousl Munawwmmv" adquny

T e ” P oo I ” pue] “ 1e301 : -uuommmnm P ~UIIR0D 1 sissurlug: Chh g
” H .n i | H ” umu.m_?num gﬁuﬂ._”.nﬂumﬁ”m" gﬂuuﬂhumﬁoo sinjnils

350) UOTIRT[®15U] [vASpId-uoy £350) UOIIBTIBISUI [Eaopod m

6561 :aseg ad1ag
(Pous193IBM I3ATY OPRIOTOD STPPIK)
8Bx3L ‘pausielwy F@9aD paN wlr
(ponurjuoo) NOTINHIHISIA 1S0D AENLOABIS GAIVWILISH - 7 FIHVI




@ 0961 T3ady
(eled 3991 o segomron)
v ¥ ¥ v v v ¥ v ¥ v v "IDIMIIE FO SERLD
1 201 292 mt 192 16°2 06°7 16z 95 7 z9°7 gcE gy sBrioag Lwayyydsg
6975 96y 951 LA "9 1 91 161 gs'c 44 Ly'y (12 Yoy siz1035 SOTINIOQE
<0 zo- 0" L <0* 0" g0 0" w0 0" Lo Yy Teod SOTIGEIRG UT Juselpeg
it ot 8- - - i7" s i ot o1 T wpat wnjoA JnsNIpRs
ueTeAInkg Ly7reden
91 007 £z n BY L Fed 18 0g 9% 11 it At ey - L37owde)
Keny1pds oy ag
n.hmu; Lo CTR Tl 0 QI AF Y TR | Z 90’y 0°919°T  Z°ST9T  %'9g9'T  6'Geg’l £°I96°T 0118 °T wai  (THH) DOFIARTT *IWIRG Isjex wnaqEER
Zva‘e 055 ‘g 158°2 ot 't gy sey’s 4 4 1181 ozz'y 629y Sv6°‘Z LA A nr slamgoeg
S'o1 101 86 0701 0701 Fa oot 0701 101 001 86 comsfeag (24) m01i 3o dyypsores
16 0Z"0T TRl 4 ¢ 511 96°0T 29-01 ZE T 29°11 1601 mni 911 youL Fyouny mrog
106t 43 41 (147 ¢ FA ML ¢ ST 9T o1t 59T S8°Y1 131t 8L Y1 STYT Yy mog-5 1I8Jurwy winyg
wiwaSoisply pawoqeeayg
- - - - - - - - - - - 3004 (IRH) UOTIASTI $I8FIng IFINN womTEER
(] 0 0 0 0 0 0 0 0 0 0 ‘8-z © wawg afasgonyg
0 0 ] 0 0 0 0 0 0 0 0 b TAEY (24) moYd 3o L3ysoTea
$6°'2 ST st LT e of'g 09°1 o't o051 09°¢ (7.9 ¢ LELs ¢ 3jouny mioyg
95°¢ 18 0z"9 ST'9 L0°9 i34 129 St'9 16°§ 919 o1°9 Yauy inog-5 TIeJUTey mioys
yiw12o1piy Leai1ids Kouafismg
st st 9 /4 9 9L 9 9L -1 it gt - 11 YoTITpUC) “oN MAIND afvissy
0*1 1'% Sz 6T 5z 1z 1z zt 91 1 1 - /T %0 Jo s3ueqD) Juwamag
Fa0x *Bup ‘s 3oy e *Sap yoon *Bas ooy E ] X204 - adiy,
oz 0Lz 001 %41 081 002 001 09 00Z 05t 00T 004 HIPTA mO3joq
078’1 088 T $INT 0tzuL D-659°1 0°60%°T  0'019°T  Z'199°T g g9¢’T STITS'T 09081 wog {I5M) woyIsanty Ivmip
Lenj1yds Louslismg
19 &% z i n s ¥ ot 1y 9y 19 e g Jo IGFIAN WepEy
erien’t UL rtew't et zowes'r 0NIIT ZUCI9T  wtegRtT 6 LT £Zes'l 01151 0g (15K} weq jo do} wojjwasiy
00L ‘€0v 000°LEE  99T'0L 000'sg 189°01T  f1cew 00Z°lS  oge'gy 008°ZST  OOE‘YS  veE‘00T pACRD TI1Z 30 santos
602 1 £ 14 011 E{14 <9 ¢ &Lt 16 o 1oV 1004 WOTILEING IIRAPOOT
(% 4 zt . ot t4 of T 8 iz n 91 w15y Jood Jussppas
"ay »owlmg
"6y o'z ) #eL o't "e't €19 10¢ 180°2 F1gk 0597 et i ™oy
o0e’y 1297z 0¥y 829 e (3101 955 692 0v6°T 01t 9851 3L IY WOTISEIN IvIRApooT]
103 o1 s ¢t {41 st Il L] 81 ] 1z T i Tood ROTIEMING W Iuswypes
1341 1% st 121 e 901 05 9z &1 v 1 14 T food IJumEEpeg
L1oedeny dieacys
Wt 06°6 'z 50°€ ogy ST 99°Z T 86°¢ ooy (TR “THbg way sBevyeag
zt 11 ot : & 3 v € Z_ i ayma @ w31
% & A 2 ) A g5 7 ¢ :

(POS3W3I0N IBATY Ope0TOD STPPTH)

el ‘pagesyey gsean L BT




0951 1Fady

o

~&

- (9%%d amw] o sel0U3GOI)
¥ v ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ 2INJINIYE JO SARLD
Z0°g oL 8L°7 v0"g LTAS | it et ot 06°2 622 891 LELS sSwi03s Leniiyds
£5°2 £0°€ wL"g 67T 91°g 51°¢ oty H{3 iy 16 Tad S LELs afiw10315 vOYITRIA]
Q Q F4 9 60 ot 0" 10 90" 60" Lo It L LS 1004 WOJITRIN] U} JOMEYPIE
0s- i 98- 96" 0s- 1 £1° £ sE” 9z* ITH LELT MWNTOL JIMSIPRS

sauaTeArnby {170wdey
01 v 9z i} 99 £< (Lo 16 05 Ly 001 WL A wwpxEy - 37owden
dzaryids twdyonyag
£°190°T 10T £166°T  1E0°T 0°T10T i1l oehzeft 9°9C6'T  #e688'T  wigge’l  <Ti68‘T 3004 (ISH) UOTIWAITE 9IWIING IEIBY WAIXNR
0Tt 556y "e'z o9 ‘e £9L°¢ i61'y 00z oL 68T <1zt 99v's oL ‘e b S 9wy afasyoera
£°6 Fad Bl L6 86 zot 60t < 1t 1 ot 10t ot o TAET (24) moig 3o L3pd013a
o's oK'y 16°11 [ 172 0t £L01 10°6 £9°01 %901 68°6 ST01 gaol . JFIouwg mIols
Tk 4 SIS 3 a9° 9t 09°2t SP'El L4091 LT Tt gl It 0Z-gt LS°ET qauy 1n0t-g [IFFURFY MIOIS
YdeiBozpipg pawogesig
6°LC6°T - - - - - - - - - - 005  (15H) UOTINARIH ¥IRIING 31N WyImH
76 0 0 1] a a a 1] 0 0 a R e 3wy sfawqoeIg
0y 0 0 o 0 0 0 0 1] 0 1] e T T (24} Aol 3o L37d0T8A
ot°g ot c 80"y T (1124 5 ow g 08z [V 0g°g 00°% (17345 yzur Fyouny mro3g
8E°9 £0°9 9 g ot"e zg's £0°9 04 < 8g'< o9 79§ 08¢ qaul Inoy-g TTRFURYE Wmi03s
yiwaSoipig {eai13ds L{ousfiawg
i i 6L i i ol 114 9f L <L oL - II DOFIFPUO] “ON SAIR] admzony
1y £°E [ 3¢ £°g zt 1t 1 <z £'1 1z 01 - fT %0 Jo Ioum) JuEslag
Ty B TN *Huy e ~Sap 100§ PE ¥20d o4 P LY | o0l - addy
[+:9 ‘ 08t 1114 1)1 o0z 0£l [+ 129 (1191 001 00t 1,174 Jong YIPTM woll0H
£79€0°7 §°TUO'T  0'9E'T  0°IEOT  0°900°T  0°9Ee‘T 64161 0°6v8°1 0'v38°t 6 6L8°T 0°Z68°1 3003 (ISR} WlivaAs(s 3531)
Lan111ds KoveBiomyg
Iz £t 0z 4 9t 131 19 9y ay oy oL 004 -EBg Jo IUETEH ) xey
L*190°C #°Li0° £°186°t  1-if0'z 0° 1102 £ 1ve 1 0" 9L6'1 LI IT A 77 688°1 Lot~ R S L6351 3004 (1s) weq jo dol wojawaaty
0v9°89  ZZZ0ST  SiviSe  0YWOT  EITROT  zse‘cs S Tt ot L1t oL ‘ge1 00z ‘281 005667 ‘PA'TD 1174 Jo mmios
8 £6 (1) o< QET 88 g1 102 Yot £z oL w1y 1004 BOYITAISG IDIWMPOOTL
£t 9T [ 14 ®1 2t & 43 e 61 113 4 LEt T00d UM pes
TRIV FowiIng
881 8L 4] 08t A ¢ 80<‘1 £91°¢ 658’1 0zy't 9L 9z'c *3g-av ™oL
Ls1 9 10¢ Tie €21t g9v°t 000‘s 8121 £0£°1 sige 900t 34OV BOYILIING INVRAPOOTI
0 +] 9t [ 13 9 F4 [ 34 %1 119 11 AT AL 4 1ood woTInNIN] U} JEEgpag
1€ %01 r 11 ost vE 151 It £6 89t £1z *3d+9¥ 1o0g IusEipas
L310wdey wfwings
91"t oty Yy P31 599 Qe og-1z/T Si%6 10°¢ 3 N4 ¢ 7 ] “THbs wey slwuyprag
L1 9t : b7 1 ¥l LY *4 ) qZ1 H [i7 47 i 1 gzt R 3 t o33 : -1
i i M Tl R — Il.lla o : H

(PPqUIRIRY I8ATH OP¥ICIOD BIPPTH)
XS]l ‘paqEieawy yewip paN wyp

Eugn%mﬁgl‘ﬁmglmg



0961 TT3dv

=
wy
(9%d 3xeu wo sejounoog)
¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ sanionils jo swer)
18°1 9E"Z ot L1 99T LA T 91"y Z0°E 1872 £9°E qany a¥ni0as Ammryydg
65°C 9070 e BLS z0's w2t SOy 6L'E 9L ' (11343 qaul afra03s woTIumIag
90" LN ¥ £0° z0° £0" 80" n 1 - T gauy 1003 WOTINEIRG U JUAWpaS
6" 67" 62° zz i e gy LN 9y oL* oL qouy SOTOA JUMKIPIS
: uITeATnbya L3jowmden
£y (1 ¥4 $6 z91 s 062 Liad o1t o9 £ 19 ML A 3 =wpxwy - K3jowden
LmarTyds yadysutag
S°91R‘T  TUEOOT  wSOL'T  £70ZLUT TUEUCT L9621 9'Z€6°T  #°BD6'T  B-5we‘l 9° 150 2°UE°T 3008 {ISH) WIIEAR|E wOR}ang Iajey wowmixEy
P11 A+ [T RN {4 €09 11 92'e £99%y 09T ‘0E 99y 888‘y 951’y L6T'y 3 M A A aywy sExwyseyg
§ 01 66 z 0T ot L Lst o0 $°8 78 L' 86 ~oRg /3l (aa) mo1d jo Lapdoqes
Lz 1T 986 84701 96§ ¥8°01 606 58 09°8 96701 0601 vt oy F30GAY mi03S
;LT [TRE3 €9°ET 1181 £0°%1 $E°TT 1T Y 1T 65°ET 6 €T 0S°ET gyaug anog-g [[*IOFRY mi0lg
ude1Bozpiy pawoqaaiyg
- - - - - - - - - - - 3004  (ISH) UOTISAR|T WOWIANS 237w EDETXRN
o 0 [\ 0 0 0 0 0 0 [\ [\ ‘84372 wawy awgaig
o 0 0 0 0 0 0 0 0 0 o cowg/-3d (2a) #0174 jo L3Td0Tws
0s'E 00~ g oL 00°t % 8 {9z 0f g 0Z"E LE°E 05°E 05°¢ ysug Jjouny miolg
F4 o] F4 1 £B°S 09's 009 BZ*G 0L°S L 7547 985 w0y 8079 yxu Anog-g TIFIUIFY =m3035
yawaSoapsy Lmat11ds Lousfzewa
iL 8 Bl 9L 9L sé [ il il [¥3 iL - 11 ﬁouu.ﬁnﬂnu ‘o waany aWwIRAy
FAg4 6°T £z 670 £*1 2 &1 6'T g€ 6"z &'z - JZ se 3o wowwy) Jusszag
*Baj *8ah “Hap 1Ty *Bep oy “Jaa “3oa “8a3a 3oa be LYY - adiy
0s1 ooy 0SE 05z 081 052 0d¢ 052 002 051 00z 004 4apis Woijoq
0°608°1 T'e68°T  0'00L°T 0°CTL‘T 0°eTL*T 0-¢8L't § LT6 T 9°€06°1 T owe 't Lm0’ 9ri9e’t 1004 (I5W) uoFIwARTl IRW)
Aua111d5 dousSaemy
£ 9 ol &S &Y 18 St £2 L4 ot vz 004 ] 3o 18T wwpary
& YIR‘T TET  wene't LozL' 1L 18241 L96L°T 9°ZE6°T 8:906°T 8 695°1 9'180'z  L-TL6"1 004 ('ISW) =g 30 dol oojieasTa
92168 000°02Z 000'SY  O0OSCIEE  000'LET  00S‘6EY  0ZYUS0Z  06BLIT 709701 s el TSzt "PA°nD 114 jo I3mnTop
L9 58y 0sT {74 £6 z02 Ft+4 £it 9g1 18 06 1Oy 1002 WOTITHIBG 1IIWAPCOLI
st &9 v ot 1 9z 8y £01 e iz ze 2x2y To0d Juamgpag
21y ymIang
SE6 90%°‘s 91Tz 912°'s 6091 1€T‘e 0ze'z £zL'L ¥E ‘1 0L £29 T AL Te30L
T£8 006 056°T oon's EEST 000‘S 8iv'Z €LY om0t vZ9 s0% T AL IWING INIRRPOOTY
L4 &y oz 92 9 9% 1 {7 {9 6t b4 i W To0d wfjusiag o] Jusmppes
06 LSE 99T 081 o $91 162 £ 7 4 v 101 b7 &5 4 . To0d JuEwgpes
. &37owdes awmaoag
£E'y 60 EZ/T 156 zT 9T €L z6°92 5911 $T°11 vy L S o4z T wmidg eIy alwujeig
vz [+ 9z ¢ nm : zz_ ¢ 12 ! 0z : 61 : g1 73 P Wi KL WD -3
Sy A e - §| 3 : 3 : :
- F..w O
(POYRINIEN ZOATH opw1oTOD *IPPTN)
SEXR] ‘peyEIRINN FWRID pAN WL
porIzIneg -




‘dmariids Loomizses wqy yo oiysep g3 U} pezIpIFIOD weas aBwaywip SIfINE

0961 Tradv

*Jjouna pala® jo eieiisus vooplax oo pesey

iz

TSSEI3E U] 4RIMNAYE IMI0 L PRITOIIVOD ST JIOUNI QIR W1 PIGEISIRA IO PAFSATOXG \ﬂ
IXX ¥ ¥ ¥ v ¥ v ¥ ¥ ¥ ¥ RIMIINIIS 3O #5¥]D
x=x 0"z [\ T 4 vz 'y ¥oog 8Lz 05°Z §9°2 FL 5 $8°% g advioys Leaqiyds
xxx £y LTl 0S*E 0%°¢ 1Z°y 29°¢ (4 ¥ 0%°¢ 'y 96°¢ qaag 3B2035 WOTIWIN
==X s0" 90" 90" Lo" m- 1 o1 80" 0" 60° wouat 1004 UOTIEEIRG U] ITEMIpPES
xxx ne* e [ o £ t1 A 9g* Ty 8c" 09" qoar W0 JTMTPIS

sjus{satnby Ly1owde)
K 2] is {1 124 Le LE Ty Y 091 £ 32 wwyxey - Lyawdey
dentiidg TRdpaeiag
xxx TEVET  §TZEE'T  TUEER'T  0°L65°T  LU0ZST LU29Efl wellstT 2ezes‘ [0t <10 QR AL TR | 004 (75H) UOTIRAGTE IOWFING I9IWM WDETAWR
xxx LiL'y €92’y g50‘s &499°c 131 £lzés 21 1 1 €509 ov6‘e »69°7 #50 ey wlawgaeg
xxx 0ol e'é 86 $°6 v'E 36 - L& 676 011 501 e/ (aa) mo14 3n K3po0Tmy
=x 2|6 001 %11 oyl 20°z1 A 9z Z1 £ €€ 0T 00°2% gouy J3ouny wioas
xxx o8 El €14 6E791 0g YT ¥ 'yl L6°91 i 06*%1 1°ET L 9T Ut anoq-g TTRIUIPY wIoIg
nqdeafozpin pavoqueaj
=x - - - - - - - - - - 3004 (T5H) VoyIwasij sawiang IeIeA EnEpTER
xxx 0 0 0 [/} [} [/} o 0 0 [/} b AL nawy 8oy
xxx 0 1] 1] 0 1] 0 '] 0 1] 1] *395/°1 (24) morid 3o Lapsoima
xxx 08z 08 T 8Lt 0Lt 6t 00y 00y 06°E 1% 3 0g°e qaul | FJouUny 8103%
xxx 167§ 50°% 99 o1-9 €29 o059 0¢'y [ 19°§ %9 youl mog-g TIRFUIRE w1033
gdexBorpiy Learirds L>aesrewy
xox 1L oL 8L L4 og o8 og 6L 8L 6l - IT woFIjpue) ol sazny afwisey
xxx 11 1 6T 6T 4 1 ot 1t 1t £ Tz - /T #a0 3n eoumD Jusdasg
X% et “Bap *3aa *82a *Eap S *Bap . vBep X008 1008 - adiy
xxx (1111 05t St 05t 002 00z o0z o0z 0% Si 004 QIFEE We1I0g
xxx 0°8E6°T  §TIZET  TUE2O°T  6ZESCT  0°9TST  0°8§S°T  SrEiT TTLIECT 0°9¢S’T  0-gSL 1 ot (I5W) DojIRASTE I9mI)
dwny1yds Lxvelzemy
xxx 6 62 SE 1z w 4 [+4 Lz 1 Ly 004 =y 30 JYFINE wmyxey
xxx VEWE'T  §TZEET  TUEECT  9TI6STT 2°02S°T L-zes’i wLLG'T TUIET £°Z95 T LHEeLt ETT ('ISH) weq 3o ol OoTIvAREH
oYy €99°9  DOG°ELT  OZBIT  000°TOT  000°9Z  EVSCIEL  TORCLCT  Z9TY96 000°COT 00ZTYT 000w *pA-nD . 117d 3o sanfoa
™ws'e 191 141 00T 891 161 z01 STt z6 B6¢ ¥ naxy 1064 GOTINNIN] IeFHApooTd
11181 0e €1 L2 9z L o ot R {1 o1 a2y 1004 JuswIpes
: PRIY *WIawy

1000 2902 stz1 w6 €001 9151 68 ov6 968 v9c’y s *3i*ay eL

L08“EL 66T 0511 9o 1] 6T 1 yei 6L e 1T’y 9uy T Al VOGN INREpOOT]

196 114 1 L4l 61 €€ {44 24 i 2 ol T A 1004 WOTIMGEQ U ITENEPeS

Vi <4 1 [ i9 €6 141 161 £ 9zt 56 L 44 ] et A 1008 JDMMTPeS

L£319wde) elwaoyg
19°92¢C 9z'g EL'S vy 80§ yi'g SL'E €2y ozy 00791 1z T bg woxy sfiveynag
ey ¥ _§£ F13 € o m : T i 92 (174 TS -]
- ~ ] a H




52

0961 13ady

"89INSEIW pIIWIIAIAIBI /Y
*LS61 1equeidag ‘guv £q pe3ydefoad sw seayad miaj-3uel  f¢
'3800 1BISpaj-uch 303 Juadrad (*4 pue T839pad 103 Juadlad §'7 17 2awal (¢ uow pezy3a0me savjig /7

‘3809 uoyjvaedead ueid yaom spnysuy jou saoq /1

155°¢91 650°g 550°s 96%°6ST 6SE°12 LETHET TVIOL

155°¢91 §50°g §50°‘s 96%°SST 65€°12 LET el /% ¥€ uBnoaua g7
pus g-gz ‘V-52 nN y8noayy 81

‘g- -L1 ¢,hﬁ .na mH ‘v- s1 ‘s1

qﬁ ‘- 4! u-Nﬁ ‘a-z1 ‘0-71

‘€-Z1 ‘v-T1 ‘Z1 uBnoayy g

mmusuuauum Sulpae1sy aelempoord

(sau1iop) (sae110p) (sae110p) (saey10p) (saw11op) (sIBTIOD)
19301 : T®#39pad-uoN: 18301 ¢ TEI9paj-uoN : [wiepai:

/€ 8380D SausuajuieR puw :o«uuuommwxm 380D BOTIETIRISU] JO UOIIWZ}jaomy

-

18301

82INsway

(Paysaaley I3ATY 0pRIOIOD STPPIH)

seXel ‘paysiaiwy ¥eel1) pay wWIr
g ey T

/T SIS00 TVINNY - 4 TIRVL



TABLE 5 - MONETARY BENEFITS FROM STRUCTURAL MEASURES

Jim Ned Creek Watershed, Texas
(Middle Colorado River Watershed)
Price Base: Long-Term 1/

Item

:Estimated Average Annual Damage :

s : After Land : : Average
: : Treatment ¢ : Annual
: Without : for W/S : With : Monetary
: Project : Protection : Project : Benefits

oodwater Damage
rop and Pasture
ther Agricultural

“(dollars) (dollars) (dollars) (dollars)

147,160 134,739 52,135 82, 604
152,846 128,989 22,449 106,540

onagricultural
Road, Bridge, Railroad 45,918 39,024 5,145 33,879
Subtotal 345,924 302,752 79,729 223,023

diment Damage
essxrvoirs 19,243 16,045 9,616 6,429

osion Dimage |

lood Plain Scour 3,935 3,269 1,350 1,919
16,178 31,416 9,060 22,356

direct Damages

tal, All Damages

405, 280 353,482 99,755 253,727

anged Land Use

. To Crop Production pesld XXX XXX 5,619
re Intensive. Use of Land X Xox XX 2,266
nefits OQutside of Project Araa-gl XXX x#x XXX 39,700

AL FLOOD PREVENTION BENEFITS XXX o
w==
I'AL MONETARY BEKEFITES XA

XXX 301,312

xxx 301,312

&

As projected by ARS, September 1957.
Dsmage reduction on Pecan Bayou below Lake Brownwood.

April 1960
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TABLE 6A - Benefits and Costs by Construction Units
Jim Ned Creek Watershed, Texas

(Middle Colorade River Watershed)

55

Construction Unit ¢ Annual : Annual
and Structures ; Benafits 1/ . Cost 2/
(dollars) (dollars)
1. Sites 14, 15, 15-a, 16, 17,
17-A, 17-B, 18, 19 and 20 102, 730 33,759
2. Sites 28, 29, and 30 10,606 9,488
1/ Long-term prices levels, as projected by ARS,
September 1957,
2/ 1Installation costs based on 1959 prices and operation

and maintenance on long-term prices as projected by
ARS, September 1957.

April 1960



