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WATERSHED WORK PLAN AGHEEMENT

between the

Ellls Prairie Soil Conservation Dlstrlct
Local Organization

Navarro-Hill Soil (Conservation District:
Local Qrgenizetion

(Hereinafter referred to as the Districts)

Ellis County Commissioners Court
Local @rganization

(Hereinafter referred to as the County)

In the State of Texas

and the

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

Whereas, the Districts have heretofore entered into a Flood Control
Supplemental Memorandum of Understanding with the Soil Conservation Service
for assistance in constructing Works of Improvement for the prevention of
floods in the Village and Walker Creek Watershed, State of Texas, under
the authority of the Flood Control Act of 1944 (58 Stat. 887).

Whereas, the responcibility for carrying out all or portion of the
work of the Department on the Watershed has been assigned by the Secretary
of Agriculture to the Service; and

Whereas, there has been developed through the cooperative efforts of the
Districts and the Service a muitually satisfactory plan for Works of Improvement

for the Village end Walker Creek Watershed, State of [lexas, hereimafter referred
tc as the Watershed Work plian;

Whersas, the County will bemefit from ths carrying out of the plan for
Works of Improvemsnt through the reduction of demages to property, including

County Roads and bridges in the County that are loceted within the flood plain
of the watershed; '
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It is mutually agreed that in installing and operating and wmdin-
taining the Works of Improvement described in the Watershed Work Plan:

1. The District8and/or the Cdunty will acquire without cost to the
Federal Government such land, easements, or rights-of-way as will
be needed in connection with the Works of Improvement.

2. The District8will acquire or provide assurance that landovmers
or water users have acquired such water rights pursuant to State
law as may be needed in the installation and operation of the
Works of Improvement.

3. The Service will provide all construction costs and installation
services applicable to Works of Improvement for flood prevention,

4L, The Districtewill obtain agreements from owmers of not less than
50 percent of the land above each floodwater retarding structure
that they will carry out conservation farm or ranch plans on
their land.

5. The Districtewill provide assistance to landowners and operators
to assure the installation of the land treatment measures shown
in the Watershed Work Flan.

6. The Districtewill encourage landowners and operators to operate
and maintain the land treatment measures for the protection and
improvement of the watershed.

7. The Districtsand the County will be responsible for the opera-
tion and maintenance of the structural Works of Improvement by
actually performing the work or arranging for such work in.
accordance with an Operation and Maintenance Agreement which is
to be entered into.

8. The Watershed Work Plan may be amended or revised and this
agreement may be modified or terminated, only by mutual agree~-
ment of the parties hereto.

9. No member of or delegate to Congress, or resident commissioner,
shall be admitted to any share or part of this agreement, or
to any benefit that may arise therefrom; but this provision
shall not be construed to extend to this apreement if made
with a corporation for its gemneral benefit.
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g;;jg Prairie Soil Conservation District

Organization

By

ﬂf

Title Cﬂ{\e\\r e

Date @Q.Lﬁﬂ_!&w % . \ RGO

The signing of this agreement was authorized by a resolution of the
governing body of the Ellig-Prairie Soil Comservation District
Local Organization

adopted at a meeting held on ‘7.D€Qem‘ 8 ‘QLLOO

(Secre tary, Local Organi zatlon)

Date @Qc,e,m.‘mx 2 NSRS

Havarro~Hill Soll Conservation District
Local Organization

w L QRaar A

e
Title (*, L\dx ve Vin g

‘Date_ja v}l . bo

The signing of this agreement was authorized by a resolution of the
governing body of the Havarro-Eill Soil Comservation District
Local Organization

adopted at a meeting held on_YPe e v bov b, /G 6o

(Secre tary, Plocal Organization)

Date_t 2 ~ /o —f o

4. 18148 12- 80



31118 County Commigsioners Court

local Organization

By P p gl
( Wilton Hértsfleliij/

Title County Judge

Date December 9, 1960

The signing of this agreement was authorized by a resolution of the governing
body of the Ellis County Commissioners Court
Local Organization

December 9, 1960

adﬁpted at a meeting held on

December 9, 1960

Date

Soil Conservation Service
United States Department of Agriculture

By

State Conservationist

Date

5. 15548 12. 880



WORK PLAN

VILLAGE AND WALKER CREEK WATERSHED
0f the Trinity River Watershed
Ellis and Navarro 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

Ellis-Prairie Soil Conservation District
Navarro-Hill Soll Conservation District
Ellis County Commissloners Court

Prepared By:

Soll Conservation Service
U. S. Department of Agriculture
June 1960
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SECTICN 1
WORK PLAN
VILLAGE AND WALKER CREEK WATERSHED
0f the Trinity River Watershed
~ Ellis and Navarro Counties, Texas

June 1960

SUMMARY OF PLAN

General Data
Drainage Area:
77,000 Acres - 120.3 Square Miles

Location of Watershed:

Ellis County 75,000 Acres
Navarro County 2,000 Acres
Ellis-Prairie Soil Conservation District 75,000 Acres
Navarro-Hill Soil Conservation District 2,000 Acres

Land Use:

Cropland 30,310 Acres

Pasture : 44,343 Acres
Miscellaneous (towns, roads, railrocads, etc.) 2,347 Acres

- Flood Plain Area:
Excluding 560 acres in streem channels, and
including 255-acres in small laterals draining
directly into the Trinity River ) 5,718 Acres

Flood Frequency:

A total of 117 floods occurred during the 30-year period of 'study (1928-
1957), 29 of which inundated more than half the flood plain area.

Land Treatment:

Applied To Be Applied During
Practice Unit to Date Project Period
Conservation Cropping Systems  Acre 7,570 22,740
Contour Farming Acre 5,450 21,550
Cover Cropping Acre 16,692 14,068

Crop Residue Use Acre 10,742 19,568



Land Treatment: Continued

Applied To Be Applied During
Practice Unit to Date Project Period
Rotation Hay and Pasture Acre 2,206 4,768
Grassland Renovation Acre 3,500 5,500
Pasture Improvement Acre 4,683 15,500
Pasture Planting Acre 3,598 5,565
Brush Control Acre 1,178 5,889
Diversion Construction Mile 14 14
Erosion Control Structures No. 0 25
Grassed Waterways Acre 264 528
Pond Construction No. 183 225
Terracing Mile 224 738
Structural Measures:
Unit
Floodwater Retarding Structures No. 18
'Stream Channel Improvement Mile 12,69
Cost Installation Period:
Ltem Federal Non~Federal Total
(dollars) (dollars) (dollars)
Land Treatment 80,600 657,520 738,120
Structural Measures 909,618 159,170 1,068, 788
Work Plan Preparation 11,500 - 11,500
Total 1,001,718 816,690 1,818,408
Average Annual Damages and Bgnefits:
Damage Benefit
: : With
Item : Without : Land With Structural
Project : Treatment Project Measures
(dollars) -{dollars) (dollars) (dollars)
Floodwater 73,640 71,266 8,483 62,783
Sediment 5,884 3,880 250 3,630
Erosion 4,205 3,936 260 3,676
Indirect 8,373 7,909 899 7,010
Total ' 92,102 : 86,991 9,892 77,099




Benefit-Cost Ratio - Structural Measures:

Average Annual Benefits $77,099
Average Amnual Cost 545,360
Benefit-Cost Ratio 1.7:1

Operation and Maintenance:

Land Treatment Measures - Landownérs and Operators Under Agreement With:

Ellis-Prairie Soil Conservation District
Navarro~Hill Soil Conservation District

Structural Measures:

Ellis-Prairie So0il Conservation District
Ellis County Commissioners Court

Annual Cost -  $5,730



DESCRIPTION OF WATERSHED

Physical Data

The Village and Walker Creek watershed is comprised of small drainages alcong
the west side of the Trinity River extending approximately 13 miles from near
Bristol in Ellis County, Texas, to the Ellis and Navarro County line. Smith
and Village Creeks are the major streams and drain directly into the Trinity
.River. Walker Creek 1s a tributary of Village Creek. The watershed has an

area of 77,000 acres (120.3 square miles), 97 percent of which is in farms and
ranches. '

The topography is generally rolling plains. Upland slopes range from 1 to 8
percent, with some slopes as steep as 20 percent in the upper reaches. The
alluvial valleys of Smith and Village Creeks range from 3,000 feet in width,
near their confluences with the Trinity River, to 200 feet in width near their
headwaters. Elevations in the watershed range from 300 to 490 feet above mean
sea level. ‘

All the watershed lies in the Blackland Prdiries Land Resource Area. The soils
are deep, medium to fine textured, and very slowly to moderately permeable.

The principal soil series are Houston, Hunt, Sumter, Irving, Wilson, Crockett,
Kaufwan, and Trinity. Erosion ranges from slight to severe, being determined
largely by the amount of cultivated land and effective conservation treatment.

The Taylor and Navarro groups, both of the Cretaceous system, occur in the
watershed, The greater part of the watershed is underlain by calcarecus
sandstones, clays and marls of the Taylor group. The Navarro group occurs
only in a small area of the lower portion of the watershed and comsists of
sandy marls.

The land use for the watershed is as follows:

Land Use Acres Pércent
Cropland 30,310 39.4
Pasture 44,343 57.6
Miscellaneous 1/ 2,347 3.0
Total 77,000 100.0

1/ TIncludes roads, railroads, towms, etc.

Approximately 7 percent of the cropland in the watershed is in small grains
and legumes, with the remainder in row crops. As a result, most of the solls
are in poor condition. ‘

Over 50 percent of the pastures have a good grass cover which is very effective
in controlling erosion. Some formerly cultivated areas have not been estab-
lished to grass and are in poor condition. Cover conditioms of pasture express-
ed as percent is as follows:



Land Usze Acres Good Fair Poor
{percent) <(percent) {percent)

Pasture (Open) 38,285 58.5 ) 1
Pasture (Wooded) 6,058 91.1

8.9 22,6

8.9 -

The flood plain considered in this plan is that area other than Trinity River
bottom that will be inundated by the runoff from a storm which can be expected
to occur on an average of once In 30 years. Such a storm would produce runoff .
of 5.48 inches under present conditions and would inundate 5,718 acres, exclud-
ing 560 acres of stream channels.

The flood plain land use iss:

Land Use . Acres Percent
Cropland 3,330 58.2
Pasture 2,299 40.2
Miscellaneous 1/ 89 1.6
Total 5,718 100.0

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

Approximately 16,100 acreas of Trinity River bottpm land are included in the
watershed area, of which 10,400 acres are protected by levees.

The mean annual rainfall is 36 inches based on 35-year Weather Bureau records
at Ennis, Rice and Rosser. Precipitation is well distributed, with the wettest
months being April and May. Individual stormg causing serious floodwater and
sediment damage may occur in sny season, but are most freguent in the Spring.

The minimum recorded annuzl rainfall was 18.82 inches: the maximum was 56.52
inches,

Mean temperatures range from 84 degrees in the summer to 46 degrees in the
winter, with a mean annual temperature of 66 degrees Fahrenheit. The extreme
recorded temperatures are 9 degrees below zero and 115 degrees above zero.
The normal frost-free period is 232 days.

Water for domestic and livestock uses im the rural areas is supplied largely
by shallow wells and small farm ponds. The city of Ennis gets water from a

reservoir located outside the watershed and from local wells.

Economic Data

The watershed economy ig basically agricultural, with cotton, corm and grain
sorghum being the predominant crops. There are also small acreages of Johnson-
grass, oats and alfalfa which contribute to the economy.

The flood plain has approximately 3,330 acres of cropland and 2,299 acres of
pasture. The upland consists of approximately 26,980 acres of cropland and



42,044 acres of pasture. The average annual net value of bottom land produc-
tion is approximately $40.00 per acre which is three times that of the upland.

Livestock enterprises also contribute substantially to the income of the area.
Recent increases in livestock farming have been mainly in the production of
beef cattle.

The farms average approximately 190 acres in size, with a value of $25,000, or
slightly over $130.00 per acre, for land and buildings, according to the census
report for 1954. There are approximately 115 landowners in the area who will
benefit from the project, Tenant farming and owner-operated farming are
fairly equally divided in the watershed.

There are approximately 142 miles of roads, of which about 60 miles are hard
surfaced. The western edge of the area is traversed by an interstate highway.
Rail service is adequate for all sections of the area; however, the bulk of the
freight is moved by truck.

Ennis, with an estimated population of 8,700 in 1957, is located at the south-
western edge of the watershed., Tts population has increased approximately 30
percent during the last 10 years. There are several small villages throughout
the area,

Industries located at Emnis, Waxahachie, and Dallas provide employment to
numerous residents of the watershed.

WATERSHED PROBLEMS

Floodwater Damage

Frequent flooding has caused considerable damage, Figure 1. During the 30~
year period studied, 1928 through 1957, there were 29 major floods, the
runoff from which inundated more than half the flood plain, and 88 smaller
floods. Approximately 57 percent of the major floods and 46 percent of the
smaller floeds occurred during the spring months and caused heavy damages to
growing crops.

The largest storm included in the evaluation series occurred in May 1957,
producing a runoff of 5.48 inches which inundated the entire flood plain.
Floodwater damages from this flood were estimated to be $49,791 of which
$33,246 was to crops and pastures. A storm of this magnitude is expected
to occur on an average of once in 30 years.

It is estimated that the average annual direct monetary floodwater damage
without the project is $73,640. O0f this amount, $68,899 is crop and pasture
damage; $3,626, other agricultural damages; and $1,115, damage to roads and
bridges. In addition, there are numerous indirect damages, such as interrup-
tion of travel, losses sustained by dealers and industries in the area, and
other losses estimated to average $8,373 annually. The average annual monetary
flood damages are summarized in table 5.






Due largely to the frequency of fleoding, approximately 11 percent of the
flood plain is not being cultivated and 10 percent is beilng used for Johnson-
grass hay production.

Upland Erosion Damage

The erosion rates are low to very high, ranging from 1.13 acre-feet to 7.68
acre-feet per square mile annually. Most of the erosion damage is caused by
sheet erosion on cultivated land. In the upland areas of the watershed, sheet

erosion represents 93 percent and gully and streambank erosion, 7 percent of
the annual gross erosion.

Flood Plain Erosion Damage

There are 213 acres, approximately 4 percent of flood plain, that have been
damaged by scour. Examination of the scoured areas and interviews with flood
plain owners and operators indicate that this type damage is in equilibrium,
that is, new damage occurring each year is balanced by recovery of other
dzmaged areas. The degree and extent of scour damage is divided as follows:

Extent of Damage (Acres) 50 40 66 44 12 1
Degree of Damage (Percent) 10 30 50 60 75 90

The average annual value of this damage is estimated to be $4,205.

Sediment Damage

Overbank sediment deposits have damaged 2,239 acres, or 39 percent of the
flood plain., The degree of damage is low since the deposition is similar to
the original alluyium but ig lower in erganic matter and plant nutrients.

As in the case of scour damage, indications are that damage due to deposition
of sediment 1s approximately in equilibrium. It is estimated that crop and
pasture production has been reduced about 5 percent on 1,459 acres and about
10 percent on 780 acres as a result of this damage. The average annual value
of this damage is estimated to be $5,884.

Stream channels of the fleood plain are filling at an accelerated rate, thereby
reducing channel capacity and increasing frequency of flooding.

Problems Relating to Water Management

Needs for drainage improvements -are major on the 10,400 acres of Trinity River
bottom land protected by levees. . The landowners and the spomsoring local
organizations indicated considerable interest in applying and maintaining
conservation practices within this area. They recognize the need for a legal
organization with adequate funds to carry out such a project effectively.
Action has been initiated for the spomsoring local organization to partici-
pate in the development of an agriculktural water management project.

The Ellis-Prairie Soil Conservation District and the spensoring local organiza-
tions have indicated that they will request the Soil Conservation Service to



evaluate this agricultural water management project and to amend the work plan
to include drainage improvements as part of the project in this watershed if
it is found to be feasible.

There has been no indication of desire by local people to provide additional
capacity in the floodwater retarding structures fer irrigation, municipal
water supply or recreation. Needs for water management for fish and wildlife
resources are minor and do not warrant a study at this time,

EXISTING OR PROPOSED WORKS OF TMPROVEMENT

With the exception of "leveeing in the Trinity River bottom, there has been
little or no effort by groups or individuals to prevent or control flooding.
Soll Conservation district cooperators are attempting to protect their lands
through the preparation of farm and ranch conservation plans and application
of conservation measures,

WORKS OF TMPROVEMENT -TQO BE TINSTALLED

Land Treatment Measures

An effective conservation program based upon the use of each acre of agricul-
tural land within its capabilities and the treatment of each acre in accord-
ance with its needs 1s essential to a sound flood prevention program on the
watershed. A program under the leadership of the two soil conservation
districts is now underway. The establishment and maintenance of all appli-
cable soil and water conservation and management practices necessary for
proper land use and treatment is basic to reaching the objective. Emphasis
will be placed on accelerating the establishment of land treatment measures
which have a measurable effect on reducing floodwater and sediment damage.

0f the 77,000 acres in the watershed, 26,06l acres lie above the 18 planned
floodwater retarding structures. This constitutes 33.8 percent of the entire
watershed. FEight structures on Smith Creek will control 50.6 percent of the
drainage area above valley section $-1. The remaining 10 structures will
control 46.4 percent of the drainage area of Village and Walker Creeks above
valley section V-1, It is especially important that land treatment be planned
and applied to support and supplement the control by the floodwater retarding
structures.

Land treatment measures, at an estimated non-Federal cost of $343, 200,
exclusive of Agricultural Conservation Program Service reimbursements, and

a Federal expenditure of $63,400 of flood prevention funds, have been
established by landowners prior to work plan development. The Federal funds
expended for this work were for accelerating technical assistance in helping
landowners plan and apply land treatment measures. During the project
installation period, additional land treatment measures are to be established
at an estimated non-Federal cost of $657,520 and a Federal expenditure of
580,600 (table 1).
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Land treatment measures will serve principally to improve soil and cover
conditions, thereby decreasing erosion damage to croplands and pastures.

Such measures for cropland include conservation cropping systems, cover
cropping, rotation hay and pasture, and crop residue use. Measures such as
pasture planting, grassland removation, pasture improvement, and brush control
will be used on the grasslands. These measures, properly managed, will effec-
tively improve the physical condition of the soils and reduce erosion.

In addition to the measures related directly to the improvement of soil and
cover conditions, other land treatment practices include contour farming,
terracing, diversion construction, pond construction, and grassed waterways.
These practices, properly applied and maintained, have a measurable effect

in reducing peak discharge by extending the course of runoff water. These
conservation practices also supplement and support the soil and cover improve-
ment measures to reduce erosion damage and sediment production.

Structural Measures

A system of 18 floodwater retarding structures and 12.69 miles of stream
channel improvement comprises the works of improvement needed to provide the
desired protection to flood plain lands that cannot be provided by land
treatment measures alone.

The 18 structures will have a sediment storage capacity of 3,261 acre-feet
and a floodwater detention capacity of 14,349 acre-feet. The detention
capacity is the equivalent of 6.61 inches of runoff from the combined drain-
age areas of 26,061 acres, or the equivalent of 2.24 inches from the entire
drainage area of the watershed

Figure 2 is a schematic drawing of a structure typical of the 18 planned
floodwater retarding structures.

Land, easements, rights~of-way, and necessary road and utility changes,
estimated value $159,170, will be provided by the sponsoring local organiza-
tions at no cost to the Federal Government. The land easement costs of
$155,950 were determined through local appraisal, giving full consideration
to the real-estate values involved. The amortized current value of the land
in structure sites exceeds the average value of the loss of production within
the sites at long~term levels. The higher figure was used in evaluating the
economic justification of the project. The sediment pools of the 18 struc-
tures will inundate 157 acres of flood plain and 506 acres of upland., The
detention pools will temporarily inundate an additional 314 acres of flood
plain and 1,011 acres of upland. '

The locations of the planned floodwater retarding structures and stream
channel improvement are shown on Figure 3, and the structure data in tables
3 and 34.

Sufficient detention capacity has been provided in all floodwater retarding
structures to assure a 4 percent or less chance of use of the emergency
spillways. This will permit the use of vegetative spillways, thereby effect-
ing a substantial reduction in cost.
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The estimated Federal cost of installing the floodwater retarding structures
is $715,354, and for installing the stream channel improvement is $194,264,
a total Federal cost of §909,618. The non-Federal cost for installing the
floodwater retarding structures is $127,150, and for installing stream
channel improvement is $32,020, a total non-Federal cost of $159,170, and a
grand total of $1,068,788. The total amnual equivalent cost, including
operation and maintenance, is $45,360.

- BEKEFITS FROM WORKS QF IMPROVEMENT

The combined program of land treatment and structural measures would have
prevented flood damages from 44 of the 117 floods which occurred during the
30-year evaluation period. 1In addition, all but ome of the major floods
would have been reduced to minor floods.

The largest runoff-producing rain considered during the 30-year period studied
was a storm of 5.94 inches, which approximated a 30-year frequency storm,
extending over a 2-day interval:. A rain of this magnitude, assuming

Moisture Condition III, would produce 5.48 inches of runoff under present
conditions and would inundate 5,718 acres of flood plain. If such a rain
were to occur after land treatment practices had been applied, it is estimated
that the area inundated would be reduced to 5,682 acres. With land treatment
measures applied and structural measures installed, it is estimated that the
flood plain inundated would be reduced to 2,827 acres, excluding all flood
plain areas in floodwater retarding structure pools. Storms expected to occur
on an average of once in 3 years will flood approximately 19 percent of the
flood plain and storms expected to occur on an average of once in 30 years

will flood approximately 50 percent of the flood plain after 1nsta11ation of
works of improvement.

A monetary reduction of 96 percent in flood plain sediment damage will result
from the project, with 34 percent resulting from land treatment measures and
the remaining 62 percent from structural measures.

A monetary reduction of 94 percent in flood plain scour damage will result
from the project, with 6 percent due to land treatment measures and 88 percent
attributed to structural measures.

A monetary reduction of 74 percent in floodwater damages will result from the
project, with 5 percent resulting from land treatment measures and 95 percent
accruing from structural measures.

The application of needed land treatment measures will reduce the present
annual sediment yield by an estimated 32 percent.

It is expected that idle land which will not be subject to flooding meore
often than once in 3 years, after the project is installed, will be returned
to crop production. Some lands now in Johmnsongrass and open pasture will be
returned to higher value crop production. In addition, it is expected that
some areas of trees and brush will be cleared and restored to productivity
as cropland or pasture,
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Restoration of a portion of the flood plain land to its former level of
productivity will be made possible by the reduced frequency, area and depth
of flooding and by the reduction of sediment deposition. The benefits
allocable to the structural measures from the restoration of these flood
plain lands are estimated to average $16,652 annually. The loss in original
production has been considered a crop and pasture damage and the increased
net income from restoration a benefit in tahle 5.

The estimated average annual floodwater, erosion, sediment, and indirect
damage in the watershed will be reduced from $92,1062 to $9,892, a reduction

of 89 percent. About 94 percent of the expected reduction will result from
the structural measures. Annual damage reductions attributable to the project,
including those from land treatment, average $60,693 for crop and pasture
damage, $3,400 for other agricultural damage, $1,064 for road and bridge
damage, $3,945 for flood plain scour, $5,634 for damage from overbank deposi-
tion, and $7,474 for indirect damage.

The total flood prevention benefits, including floodwater damage reduction,
reduction of sediment deposition on flood plain lands, the reduction in flood
plain scour damage, and the reduction of indirect damages, are estimated to

average $82,210 annually, of which $77,099 will be the result of structural
measures.

The general locatiom of the benefits from the combined program of land treat-
ment and structural measures 1s presented in table A.

COMPARISON OF BENEFITS AND COSTS

The average amnual equivalent cost of the gtructural measures (converted

from total installation cost, plus operation and maintenance) 1s estimated to
be $45,360. When the structures are installed, they are expected to produce
average annual benefits of $77,099, a benefit of $1.70 for each dollar of
cost., There are other subgtantial wvalues which will accrue from structural
measures, such as increased opportunity for recreation, improved wildlife
conditions, and a sense of security, which have not been used for project
justification.

ACCOMPL.ISHING THE PLAN

Land Treatment Measures

Over a 10-year period the farmers and ranchers of the watershed, as cooperators
of the Ellis-Prairie and Navarro-Hill Soil Conservation Districts, will apply
the needed land treatment measures as shown in table 1. The cost of applying
these measures will be borne by the owners and operators of the land. This
cost 1s exclusive of relmbursement from the Agricultural Conservation Program
Service or other Federal progrsms. Technical aasistance 1s available to soil
conservation district cooperators from the Soil Conservation Service. This
assistance is for planning and applying conservation measures on farms and
ranches. For several years technical assistance has been made available from
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flood prevention funds to apply conservation measures at an accelerated rate
preparatory to the installation of planned structural measures. This assist-
ance will be continued to assure application of the planned land treatment
measures within the 10-year installation period of the project.

The two soil conservation districts will encourage landowners and operators

to prepare, adopt and carry out basic conservation plans on their farms and
ranches. This will bé done through individual contacts and by conducting
scheduled meetings of landowners and operators. District-owned equipment will
be made available for use by landowners and operators in applying conservation
measures.,

The Extension Service willl assist with the educational phase of the program by
conducting informational meetings, handling radio and newspaper releases, and
by individual contacts with landowners and operators in the watershed.

The Agricultural Stabilization and Conservation County Committee will cooper-
ate with the soil conservation districts by offering cost-sharing assistance
for those Agricultural Conservation Program Service conservztion practices
which will accomplish the objective In the shortest possible time.

The Farmers Home Administration wlll assist by encouraging its clients to become
s0il conservation district cooperators and through the use of the Soil and Water

Conservation Loan Program now available to eligible farmers and ranchers.

Structural Measures

The Soil Conservation Service will contract for the construction of the 18
floodwater retarding structures and 12.69 miles of stream channel improvement
(figure 3). The Soil Conservation Service will prepare plans and specifica-
tions, supervise construction, prepare contract payment estimates, make final

inspections, certify completion, and perform related tasks for the installa-
tion of these structural measures,

The sponsoring local organizations will furnish all necessary land, easements
and rights-of-way, and arrange for necessary road and utility changes for all
structural measures at no cost to the Federal Government,

The watershed is divided into three construction units. It is necessary that
all easements and rights~of-way be secured within a given construction unit
prior to the expenditure of Federal funds for construction within that
construction unit, Benefits that accrue within each construction unit exceed
the cost of.structures within such construction unit.

The cooperating parties have agreed on an installation schedule of 5 years
for the structural measures.

This schedule may be adjusted if mutually desirable and’ in view of appropria-
tions and accomplishments. '
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The structural measures will be installed pursuant to the following conditions;
1. Flood prevention funds are available.

2. The required land treatment in the drainage areas above
structures has been, or is in the process of being installed.

3. All land easements and rights-of-way have been secured within
a given construction unit,

4. Operation and maintenance agreements have been executed.

The various features of cooperation between cooperating parties have been
covered in appropriate memoranda of understanding and working agreements.

PROVISIONS FOR OFPERATICN AND MATINTENANCE

Land Treatment Measures

Land treatment measures will be operated and maintained by farmers and ranchers
as cooperators with the two soil conservation districts. Representatives of
the soil conservation districts will make periodic inspections of the land
treatment measures to determine the need for and encourage the performance of
maintenance. District-owned equipment will be made available for use in
maintaining land treatment measures,

Structural Measures

The Ellis-Prairie Soil Conservation District and the Ellis County Commissioners
Court will be jointly responsible for the operation and maintenance of all
floodwater retarding structures and stresm channel improvement and have
entered into an agreement with the Soll Conservation Service which provides
that full and complete responsibility for operation and maintenance will be
agsumed. '

All structural measures will be inspected at least annually and after each
heavy rain or heavy streamflow by representatives of the Ellis-Prairie Soil
Conservation Distriet and the Ellis County Commissionere Court. A represen-
tative of the Soil Comservation Service will participate in the annual inspec-
tion. Items of inspection will include the condition of the principal spillway
and its appurtenances, the emergency spillway; the earth fill, the vegetative
cover of the emergency spillway and the earth fill, and fences installed as
part of the structures.

The sponsoring local organizations will maintain a written record of all mainte-
nance inspections and work done. Reports will be prepared of inspections and
maintenance performed and copies furnished to the Soil Conservation Service.

Free ingress and egress to all structural measures and appurtenances will be
provided to representatives of the Soil Conservation Service and sponsoring
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local organizations at all times.

Based on long-term price levels, the estimated operation and maintenance cost
is $5,730 annually. The necessary maintenance work will be financed by the
Ellis County Commissioners Court. They fully understand their obligations
for maintenance and will execute specific maintenance agreements prior to the
issuance of any invitation to bid.

CONFORMANCE OF PLAN TO FEDERAL AND STATE LAWS AND REGULATIONS

This project plan conforms to all Federzl, State and local laws and regulatiomns,
and will have no known detrimental effect on existing downstream projects or
any that might be constructed in the future.
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SECTION 2
WORK PLAN DEVELOPMENT

INVESTIGATIONS, ANALYSES, AND SUPPORTING TABLES

INVESTIGATIONS AND ANALYSES

Project Objectives

A reconnaissance survey of the watershed was made by specialists of the Planning
Party and representatives of the State, Area and Work Unit offices. The purpose
was to obtain sufficient information to estimate planning requirements and to
furnish the local people with technical information needed for.their determi-
nation of project objectives.

At a series of meetings with the local people, the flood prevention program
and reconnaissance survey data were discussed. Considering this information,
together with their needs and desires, it was found that a complete watershed
program on Village and Walker Creek is desired.

The over-all objective of the people of the watershed is to establish and
maintain a complete conservation program on all their land and to reduce flood-
water and sediment damage to the extent feasible on flood plain land and
improvements in the flood plain. Specific objectives of the local people are
as follows:

1. Attain a reduction of at least 65 percent of average annual
floodwater and sediment damage.

2, Establish remalning land treatment measures which contribute
directly to flood prevention.

‘Land Treatment

The status of land treatment measures for the Village and Walker Creek water-
shed was secured from the records of the Ellis-Prairie and Navarro-Hill Soil
Conservation Districts. This information was expanded with assistance from
personnel of the Soil Conservation Service Work Units at Ennis, and Corsicana,
Texas, to represent the needed land treatment meazsures for the watershed.
Estimates were made of the amounts of practices that will be applied during
the 10-year installation period for the entire watershed (table 1). Trends
in farming operation, amounts of land treatment practices already applied,
soil conditions, grassland cover conditions, and other pertinent data were
used in estimating these future land treatment needs. The estimated cost of
applying the land treatment measures was based on current costs and going
program criteria.

Structural Measures

Determination was then made of structural measures for watershed protection
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and flood prevention which would be feasible to install to meet the objectives
of the sponsoring local organizations. The procedures used in that determina~
tion were as follows:

1.

A base map of the watershed was prepared showing the water-
shed boundary, drainage pattern, system of roads, and other
pertinent information. A stereoscopic study of consecutive
4~inch aerial photographs located all probable floodwater
retarding structure sites, the limits and the area of the
flood plain and points where valley cross sections should
be taken for the determination of hydraulic characteristics
of the channel and wvalley and for flood routing purposes.

A field reconnaissance was made to substantiate further the
location of these sections. Thiy information was placed on
the watershed base map for use in field surveys. Cross
sections of the flood plain were surveyed at the selected
locations (figure 1). Data developed from these cross
sections permitted the computation of stage-area inundated
relationships for. various flood flows. A map was prepared
of the flood plain on which land use, cross section loca-
tions and other pertinent information were recorded.

A field examination was made of 36 probable floodwater
retarding structure sites preyiously located stereoscopi~
cally. Sites which did not show good gtorage possibilities
or which would inundate highways or costly improvements for
which the cost of relocation could not be economically
justified were dropped from further comsideration. Twenty-~
four sites were selected for further consideration and
detailed survey. Plans of a floodwater retarding structure,
typical of those planned for this watershed, are illustrated
by figures 4 and 4A.

A topographic map was made of the pool area of each of the
proposed gites 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 deten-
tion pools. The heights of the dams and the sizes of the
pools were determined by the storage volume needed to
temporarily detain the runoff from the design storm and to
provide the additional storage needed for sediment, with

due congideration to site differences and minimizaticn of
costs. The limits of the detention pools and sediment

pools of all satisfactory sites and the floed plain of the
streams were drawn to scale on a copy of the base map.
Structure data tables were deviloped to show, for each
structure, the drailnage area, the storage capacity needed

for floodwater detention and for sediment storage in acre-
feet and in inches of runoff from the drainage areas, the
release rate of the principal spillway, the acres inundated
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by the sediment and detention pools, the volume of £111 in
the dams, the width and depth of flow of the emergency spill-
ways, and the estimated cost of the structures (tables 2 and
3).

4, Damages resulting from floodwater, sediment and erosion were
determined from damage schedules and field surveys of flood
plain areas and flgod routing under present conditions.
Reductions in these damages resulting from the proposed works
of improvement were estimated on the basis of reduction of
area inundated and depth of inundation as determined by flood
routing under future conditions; assuming that the works of
improvement had been installed. Benefits so determined were
allocated to individual measures or groups of interdependent
measures on the basis of the effect of each on reduction of
damages, In this manner it was determined that the 24 proposed
floodwater retarding structures with planned land treatment
measures would not reduce average annual flood damages to
meet the project objective of 65 percent reduction. Further-
more, release from the floodwater structures would cause
prolonged flooding of portions of the flood plain.

5. To meet project objectives, stream channel improvement was
planned to provide sufficient capacity to carry the structural
release plus 2 inches of runoff from the areas not controlled
by floodwater retarding structures:. A 3-year frequency storm
will produce approximately 2 inches of runoff.

6., Studies were then madeg to determine the cheapest combination
of floodwater rétarding structures and channel imprevement that
would attain the project objectives. It was found that six
floodwater retarding structures could be eliminated by
increasing channel capacities at a saving in cost. The remain-
ing 18 floodwater retarding structures and channel improvement
represent the least costly alternative necessary to meet project
objectives. These individual and interdependent groups of
structural measures have favorable benefit-cost ratios and
are included in the plan. '

When the land treatment measures and those structural measures for flood pre-
vention had been determined, a table was developed to show the total cost of
each type of measure. The summation of the teotal costs for all needed meas~
ures represented the estimated cost of the planned flood prevention project
(tables 1 and 2). A zecond cost table was developed to show separately the
annual installation cost, annual maintenance cost, and total annual cost of
the structural measures (table 4). :

Hydrauiic and Hydrologic Investigations

The follewing steps were taken as part of the hydraulic and hydrologic inves-
tigations and determinations:



Basic meteorologic and hydrologic data were tabulated and
analyzed.

Engineering surveys were made to collect information on
selected stream reaches, including valley cross sections,
channel capaecities and other hydraulic characteristics,
and on propoged structure gsites to collect data used in
design.

Determination wag made of the hydrologic conditions of
the watershed, taking into consideration such factors as
geology, soils, land use, topography, cover and climate.
The soil-cover complex data were developed from a 13 per-
cent sample of the watershed; The soil units and slopes
were mapped on cropland, together with the amount of
terraced land, small grains, legumes and soil conditioms.
On pastureland the soils were grouped by cover conditions.
Future conditions were determined by congervation needs
based on soil capability units. For sampling purposes,
the watershed was divided into four arezs and soil-cover
complex curve numbers were developed for three of them.
The other, the Trinity River Bottom and laterals, was used
only to determine the land use for the entire watershed.
The other three divisions were Smith Creek, Village Creek,
and Walker Creek.

Determination was made of the rainfall-runoff relationship,
using the soil-cover complex data. The frequency of occur-
rence of meteorologilc events and the relationship of preci-
pitation to runoff, peak discharge, flood stage, and area
inundated were determined,

Determination was made of peak discharges and ares inundated
under conditions which would exist due to:

a, Present conditions of the watershed.

b. Effect of land treatment measures.

¢. Effect of land treatment measures and flbodwater

retarding structures,

d. Effect of land treatment measures, floodwater
retarding structures and stream channel improve-
ment.,

e. Consideration of combinations of measures.

Inflow hydrographs for structure sites were deyeloped.

25
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From a graph showing cumulative departures from normal precipitation; the rain-
fall for the period 1928 to 1957, inclusive, was selected as most representa-
tive of a normal rainfall period for the watershed.

After investigation and analysis of the meteorologic, hydraulic, hydrologic,
geologic, and economic characteristics of the watershed, it was determined
that a structural program was feasible.

The largest runoff-producing rain considered during the 30-year period of study
was a storm of 5.94 inches extending over a 2-day interval. A rain of this
magnitude, using Moisture Condition III, would produce 5.48 inches of runoff,
under present conditicns, and inundate 5,718 acres. If such a rain were to
occur after land treatment practices had been applied, it is estimated that
the area inundated would be reduced to 5,682 acres.

from a study of the relationship between runoff and flood stage for this water-
shed, it was found that a runoff of 0.10 inch was the minimum that would cause
fiooding to a depth of 6 inches at the smallest cross section. Due to changes
in runoff-producing characteristics at different antecedent moisture conditions,
rains c¢f 0.33 inch to 1.63 inches would be required, on an average, to cause
0.10 inch of runoff.

The peak discharge from the largest runoff-producing rain in the 30-year
pericd used in the evaluation study, under present conditions, is estimated
to be 14,074 cubic feet per second at Valley Section 1, Drainage B (mouth of
Village Creek). After installation and full functioning of the planned
measures, the discharge from the same storm at this point would be reduced
to 7,850 cubic feet per second.

In accordance with criteria set forth in Washington Engineering Memorandum
5C5-27, the minimum floodwater detention volume was determined using Yarnell's
6-hour, 25-year rainfall for Class A structures and 50-year rainfall for

Classg B structures. The expected runoff ranged from 3.40 to 3.831 inches for
Class A structures, and from 3.74 to 4.30 inches for Class B structures,
depending on the soil-cover complex and size of the drainage area of each
structure.

The floodwater detention volume as speclfied in the Texas State Manual
Supplement 2441 and determined by the method set up in the Fort Worth
Engineering and Watershed Planning Unit Hydrology Memorandum EWP-2 ranges
from 4.96 to 5.78 inches for Class A structures and from 7.50 to 7.90 inches
for Class B structures, depending on the soil-cover complex and the size of
the drainage area of each structure.

The detention capacity for Site 12, computed as specified by the Texas State
Manual Supplement 2441, is 7.90 inches, but because of the existence of farm
improvements in the detention poel area, a detention capacity of 5.51 inches
was planned for this gite. The detention volume planned in all other strue-
tures met or exceeded the requirements of Texas State Manual Supplement 2441
and all structures exceeded the requirements of Washington Engineering
Memorandum SCS~-27.
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Freguency of use of the emergency spillway was based on regional stream gage
analysis and soil~cover complex of the watershed.

Inflow hydrographs for structure design were developed using the runoff that
would be produced by a point rain of 14.5 to 14,8 inches in a period of 6
hours, assuming Moisture Condition II. A hydrograph of runoff was routed
through esach structure to determine the emergency spillway width and depth

of flow. Frequency of use of the emergency spillway was based on gage analysis
for a 2-day duration storm and in all cases will exceed 25 years based on a
§-hour duration storm.

Sedimentation Investigations

Field surveys to determine sedimentation and related damages in the water-
shed were made according to methods described in the "Sedimentation Investi~
gations in Work Plan Development," Watersheds Memorandum EWP-7, dated August
21, 1959. Field studies included reconnaissance surveys of geology and soils,
studies of overbank deposits, flood plain scour, streambank erosion, and the
natvre of channeis and valieys on or near valley cross sections.

Estimates of sediment production in the watershed above proposed floodwater
retarding structures were made according to procedures ocutlined in the above
guide, and predictions were made for future sediment production rates based on
a realistic estimate of the amount of effective land treatment measures that
will be installed. Detailed sediment production rates were computed for
approximately 50 percent of the sites. This information for the remaining
sites was estimated, using the detailed sites as a guide. The sediment
derived from sheet erosion was determined by the method presented in "Suggest-
ed Criteria for Estimating Gross Sheet Eroszion and Sediment Delivery Rates

for the Blackland Prairies Problem Area in Soil Conservation,'' Soil Conser-
vation Service, Region 4, February 1953. The formula is based on watershed
surveys incliuding the following data:

1. Scil unit in acres, by slope in percent, slope length in
feat, and land use {cultivated, pasture ov woodiand).

2. Average farminpg practices (percent row Crops and/or
percent small grains, Lerraces, ete).

3. Cover condition classes on pasture and woodland.

4. Mawimum 30-minute rainfall intensity to be expected
once in 2 years.

Fstimates also were made of sediment produced annually by gully and stream-
bank erosion.

The average annual rate of sediment deposition in all structures is 1.54
acre-feet per sgquare mile.

Cropland produces most of the sediment in the watershed, but pasture with
poor cover is an important contributor in some areas.
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Land damaged by sediment deposition and flood plain scour will reccver its
original productivity after it has been protected from flooding and the needed
soil~improving measures have been applied.

Ceologic Investigations

Reconnaissance geologic investigations were made om a large percentage of the
planned flocdwater retarding structure sites. These included proposed sites in
all formatioms cropping out in the watershed in order to get a clear picture of
all construction znd design problems which are expected to occur. Brizf litho-
logic and stratigraphic studies of the valley slopes, alluvium, channel banks,
and exposed gecleogic formations were included in the invesitigations. Borings
with a hand auger were made in the emergency spiliway, channel beds, and
representative areas of the borrow and foundaticns of the dam.

The Wolfe City and Fecan Gap formations and the Upper Taylor marl represent
the Taylor group in the watershed.

The Wolfe City consists of sandy, calcareocus clays and calcarecus sandstones.

The sandstones generally will break down under compaction; and can be used in
the embankment. Sites 1 through 4 and 9 through 13 are located in this forma-
tion. §oils, 2s classified by the Unified Soll Classification System, are SN,
SC, and Ci. No major comstruction problems are expected.

Sites 5, 14, 15 and 16 occur in the Pecan Gap fermation which is composed of
bftuminous, argillaceous and sandy chalks. The soils are predcminantiy SM,
SC and CiL. No major problems are anticipated im construction within this
formation. Some emergency spiliway areas contain highly eredible materials.

The Upper Taylor is typically made up of the blue, shaly marl. Ths soilis
are ciassified as CH and MH and are usually montmorillenitic and sometimes
dispersed or of iow shear strength. Sites within the formatisn are 6
through 8, 17 and 18.

The Neylandviile formation represents the Navarro group in the watsrszhed.
The Neylandville is composed of calcarecus clays and sandy maris. The

goils are classified as Mi, CH and CL 2nd some are gypseous, montmerilioni-
tic and moderately dispersed. There are no sites located within the outcrop
of this formation.

Detailed investigations, including exploration with core drilling equipment,
will be made at all flocdwater retarding structure sites prior to their
construction. Laboratory tests will be made to determine suitability and
handling of the available embankment, cutoff wall, and foundatiem materials.

Economic Investigations

Flood damage schedules for approximately 60 percent of the flcod plaim area
of the Village and Walker Creek watershed were obtained from owners and
operators. Information on these schedules included land use and crop distri-
bution, yields and historical data on flooding and flood damages. Flocd
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plain land use was mapped in the field and estimates of normal yields were
based on field data contained in schedules, supplemented by information from
other agricultural wotrkers with experience in the area.

Since land use and value of production varied considerably, and due to the
drainage pattern of the watershed, the flood plain was divided into sewen
evaluation reaches, each with its own damageable value and characteristics
of fiocding. Analysis of the informatiom obtained formed the basis for
determining crop and pasture damage rates for various depths and seasons of
ficoding. Applicable rates of damage were applied to each flooding event
recordad in the historical series and adjustment was made for recurreace of
flooding within the same erop year.

Damages to other agricultural property, such as fences, livestock, levees
and farm equipment were evaluated from the damage schedules taken irom
farmers. These damages were correlated with depth and size of floods. The
major items of nonagricultural damage were roads and bridges. Although
loeations of road and bridge damage were often obtained from farmers,
estimates of these damages were obtained from county commissioners and
others who had intimate knowledge of their values.

The monetary value of damage from filood plain scour and sediment deposition
was based on the walue of production lost, taking into account the lag for
the recovery of productivity.

A1l damages wera calculated under conditions without the project and those
which will prevail after irpstallation of each progressive phase of the
project. Benefits from reduction of floodwater damages and flood plain
scour resulted frem the combined effects of a smaller area flooded and
reduced depth of inundation. Reduction in sediment yield and in area
ficoded were jointly respongible for benefits from reduction of damage by
flood piain sediment deposition. BRenefits attributed to structural measures
were prerated according to degree of protection afforded by the structures.
411 caleculationa of damages and benefits were determined at 1957 prices
which were projected to long-term levels (U.S.D.A., A.R,S,, September 1957).

Indirect damages invelve such items as disruption of travel to marketsg;
additional farming expeunse, such as extra costs of purchasing feed for
livestock: and losses in business sustained by dealers and industry In the
area. Based on infermation obtained and data for watersheds previously
analyzed, it was determined that 10 percent of the direct damage would be
an equitable estimate for the indirect damage.

Areas that wiil be inundated by the sediment and detention pools of flood-
water retarding structures were excluded from calculation cf damages due to
flooding. Although it is considered that there will be no production in the
sediment pools after construction of floodwater retarding structures and that
the land covered by detention pools will be converted to grassiand under
project conditions, it was determined that the annual loss of production
within structure sites at long-term price levels will be less than the
amortized current values of iand in pool areas. Consequently, the higher
figure was used in the eccnomic evaliuation of the project in order to assure
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a conservative benefit-cost analysis.

During field investigations, farmers were asked to state the changes made in
the use of their flood plain lands as a result of past flooding. They were
alsc asked what change they would make if flooding were reduced 50 percent.
Analysis of these responses provided the basis for estimating the benefits
from restoration of flood plain lands to their former use. Additiomal factors
considered in this analysis were the size and location of the areas affected,
land capability, acreage allotment restrictions, existence of available
markets and reduction in frequency of flooding. All benefits from restora-
tion to former productivity of flood plain lands were discounted over 50 years
for cotton and 5-year buildup period for all other crops, following the instal-
lation period, to allow for lag in installation of the expected cropping
pattern. The allowable increase for cotton under acreage allotments was not
exceeded. Associated restoration expenses and added damage due to more inten-
sive use were deducted as associated costs to obtain net benefits.

Details of the procedures used in the investigations are described in the Soil
Conservation Service Economic Guide for Watershed Protection and Flood Preven-
tion Revised December 1958. Methods described therein for use with the histori-~
cal series were applied to the economic analysis for this work plan.
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TABLE 1 - ESTIMATED PROJECT INSTALLATION COST
Village and Walker Creek Watershed, Texas
(Trinity River Watershed)

Price Base: 1857

Applied Prior to Jume 1960

: H ‘ Estimated Cost
Ttem :+ Unit : Number : <o Non~ : Total
: : Applied: Federal : Federal 1/:

(dollars) (dollars) (dollars)
LAND TREATMENT FOR:
Watershed Protection
S0il Conservation Service
Conservation Cropping Systems  Acre 7,570 - - -

Contour Farming Acre 3,450 - - 5,500 5,500
Cover Cropping _Acre 16,692 . - 116,200 116,200
Crop Residue Use Acre 10,742 - 21,500 - 21,500
Rotation Hay and Pasture Acre 2,206 - 13,500 13,500
Grassland Renovation Acre 3,500 - 32,375 32,375
Pasture Improvement Acre 4,683 - 14,000 14,000
Pagture Planting ~ Acre 3,598 - 33,325 33,325
Brush Control Acre 1,178 - 30,600 30,600
Diversion Construction Mile 14 - 2,600 2,600
Erosion Control Structures No. 0 - ' 0 0
Grassed Waterways Acre 264 - 14,700 14,700
Pond Construction No. 183 - 40,300 40,300
Terracing Mile 224 - 18,600 18,600
Technical Assistance (Accel.) 63,400 - 63,400
SCS Subtotal 63,400 343,200 406, 600
TOTAL LAND TREATMENT ‘ 63,400 343,200 406,600

STRUCTURAL MEASURES
Soil Conservation Service
Floodwater Retarding Structures No. - - - -
Stream Channel Improvement Mile - - - -

Subtotal ~ Construction - - - -

Installation Services
So0il Conservation Service
Engineering Services - - -
Qther ~ - -
Subtotal - Installation Services _ - - -
Other Costs
Land, Easements and R/W : - - -
Legal Fees - - -
Subtotal - Other ] - - -
TOTAL STRUCTURAL MEASURES - , - -
Work Plan Preparation Cost ' - -
TOTAL PROJECT 63,400 343,200 406,600

SUMMARY
Subtotal SCS 63,400 343,200 406,600
TOTAL PROJECT : 63,400 343,200 406,600
1/ Excludes moneys that were reimbursed from Federal Funds (ACPS) to private
interest.

June 1960
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Village and Walker Creek Watershed, Texas
(Trinity River Watershed)

Frice Base:

1957
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Installation Period
June 1960 - June 1970

3 s Wumber 3 Estimated Cost :
Item 3 Unit : to be : Nom- 1/ : Total
3  Applied : Federal : Federal s
(dollars) (dellars) {dollars)
LAND TREATMENT FOR:
Waterszhed Protection
Soil Congervakion Service
Conservation Cropping Systems Acre 22,740 - - -
Contour - Farming Acre 21,550 - - 21,500 21,500
Cover Cropping Acre 14,068 - 97,900 97,900
Crop Residue Use Acre 19,568 - 39,320 39,120
Rotation Hay and Pasture Acre 4,768 - 29,200 29,200
Grassiand Renovation Acre 5,500 - 50,875 50,875
Pasture improvement Acre 15,500 - 46,500 46,500
Pasture Planting Acre 5,565 - 51,425 51,425
Brush Comntrol Acre 5,889 - 153,100 153,100
Diversicn Construction Mile 14 - 2,600 2,600
Erosion Control Structures No. 25 - 25,000 25,000
Grassed Waterways Acre 528 - 29,300 29,300
Pond Censtruction Wo. 225 - 49,300 49,500
Terracing Mile 738 - 61,500 61,500
Technical Assistance (Accel.) 80,600 - 30,600
SC5 Subtotal 80, 600 657,520 738,120
TOTAL TAND TREATMENT 80,600 657,520 738,120
STRUCTURAL MEASURES
S0il Conservation Service
Floodwater Retarding Structures No. 18 563,282 - 563,282
Stream (Channel Improvement Mile 12,69 148,927 - 148,927
Subtotal - Construction 712,209 - 712,209
Instailation Serwvices
S50il Conservation Service
Engineering Services 131,177 - 131,177
Othex 66,232 - 66,232
Subtotal ~ Installation Services 197.409 - 197.409
Other Costs
Land, Easements and R/W - 155,950 155,950
Legal Tees - 3,220 2,220
Subtotal - Other - 159,170 159,170
TCTAL STRUCTURAL, MEASURES 909,618 159,170 1,068,788
Work Plan Preparation Cost 11,500 - 11,500
TOTAL PROJECT 1,001,718 816,690 1,818,408
SUMMARY '
Subtotal SC8 1,001,718 816,690 1,818,408
TOTAL PROJECT 1,001,718 816,690 1,818,408

1/ Excludes moneys that may be available from other Federal Funds (ACPS) to

reimburge private interest.

June 1960
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TABLE 1 - ESTIMATED PROJECT INSTALLATION COST
Village and Walker Creek Watershed, Texas
(Trinity River Watershed)

Price Base: 1957

Total Project

Number : Estimated Cost

Applied ¢ : Non-~
Item :+ Unit : and to be: Federal : Federal : Total
1 Applied : : 1/

{dollars) (dollars) {(dollars)
LAND TREATMENT FOR:
Watershed Protection
Soil Conservation Service

Conservation Cropping Systems - Acre 30,310 - - -
Contour Farming Acre 27,000 7 - 27,000 27,000
Cover Cropping Acre 30,760 - 214,100 214,100
Crop Residue Use Acre 30,3107 - 60,620 60,620
Rotation Hay and Pasture - Acre 6,974 - 42,700 42,700
Grassland Renovation Acre 9,000 - 83,250 83,250
Pasture Improvement Acre 20,183 - 60,500 60,500
Pasture Planting.’ Acre 9,163 - 84,750 84,750
Brush Control- Acre 7,067 - 183,700 183,700
Diversion Construction Mile 28 - 5,200 5,200
Ercsion Comtroi Sftructures No. 25 - 25,000 25,000
Grassed Waterways Acre 792 - 44,000 44,000
Pond Construction _ No. 408 .- 89,3800 89,800
Terracing Mile 962 - 80,100 80,100
Technical Assistance (Accel:) 144,000 - 144,000
SCS Subtotal 144,000 1,000,720 1,144,720
TOTAL LAND TREATMENT 144,000 1,000,720 1,144,720
STRUCTURAT, MEASTRES
Soil Conserwvation Service
Floodwater Retarding Structures No. 18 563,282 - 563,282
Stream Channel Improvement Mile 12.69 148,927 - 148,927
Subtotal - Congtruction 712,208 - 712,209
Instaliation Services
S0il Comservation Service
Engineering Ssrvices 131,177 - 133,177
Qthez 66,232 - 66,232
Subtotal - Installation Services 157,409 - 197,409
Qther Costs :
Land, Easements and R/W - 155,950 155,950
Legal Fees - 3,220 3,220
Subtotal ~ Other - 159,170 159,170
TOTAL STRUCTURAL MEASURES 909,618 159,170 1,068,788
Work Plan Preparation Cost 11,500 - 11,500
TOTAL PROJECT 1,065,118 1,159,890 2,225,008
SUMMARY
Subtotal S5G5 1,065,118 1,159,830 2,225,008
TOTAL PROJECT ' : 1,065,118 1,15%,890 2,225,008

1/ Excludes momeys that may be available from other Federal Funds (ACPS) to
reimburse private interast. '
June 1960
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TABLE 4 - ANNUAL COSTS 1/

Village and Walker Creek Watershed, Texas
(Trinity River Watershed)

Amortization of - Operation & :

: Installation Costs 2/ : Maintenance :
: : Costs 3/ :
Measures H : Non~ H : Total 1 Total
:+ TFederal : Federal =: Total : Non-Federal :
)

(dollars) (dollars) (dollars (dollars) (dollars)
Floodwater Retarding Struc-
tures 1 through 8 in combi-
nation with Stream Channel
Improvement 4/ 9,158 1,799 10,957 2,034 12,991

Floodwater Retarding Struc-

tures 9 through 14 in combi-

nation with Stream Channel

Improvement 4/ 15,773 3,802 19,575 2,046 21,621

Floodwater Retarding Struc-

tures 15 through 18 in

combination with Stream

Channel Improvement 4/ 7,140 1,958 9,098 1,650 10,748

TOTAL ‘ 32,071 7,559 39,630 5,730 45,360

1/ Does not include work plan preparation costs.

2/ Amortization period, 50 years; Federal interest rate, 2% percent;
non-Federal interest rate, 4 percent; based on 1957 prices.

3/ Based on long-term price levels as projected by ARS, September 1957.

4/ Interdependent measures.

June 1960
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TABLE 5 - MONETARY BENEFITS FROM STRUCTURAL MEASURES
Village and Walker Creek Watershed, Texas
(Trinity River Watershed)

Price Base: Loug-Term 1/

Estimated Average Annual Damage

: After Land : : Average
Without : Treatment : With ! Annual
Item : Project : For W/S : Project : Monetary

+ Protection : Benefits

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

Floodwater Damage

Crop and Pasture 68,899 66,897 8,206 58,691
Other Agricultural 3,626 3,358 : 226 3,132
Nonagricultural (Road
and Bridge) ' 1,115 1,011 51 960
Subtotal 73,640 71,266 8,483 62,783

Sediment Damage

Overbank Deposition 5,884 3,880 250 3,630

Subtotal . 5,884 3,880 250 3,630

Erosion Damage

Flood Plaim Scour 4,205 3,936 260 3,676
Subtotal 4,205 3,936 260 3,676
Indirect Damage 8,373 7,909 899 7,010
Total, All Damage 92’10;~* 86,991 9,892 77,099
TOTAL FLOOD PREVENTION BENEFITS  xxx XXX XXX 77,099
TOTAL PRIMARY BENEFITS XX XXX XXX 77,099
TOTAL MONETARY BENEFITS XX XXX - XXX 77,099

1/ USDA, ARS, September 1957

June 1960
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