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SUPPLEMENT AL
WATERSHED WORK PLAN AGREEMENT

between the

Dalworth Soil Conservation District
Local Organization

Ellis-Prairie Soil Conservation District
Local Organization

Johnson County Commissioners Court
Local Organization

Tarrant County Commissioners Court
Local Organization

City of Mansfield
Local Organization

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

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

Whereas, the Soil Conservation 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 prevention of
floods in the Walnut Creek portion of Mountain Creek Watershed, State of Texas,
under the authority of the Flood Control Act of 1944 (58 Stat.887); and

Whereas, the responsibility for carrying out a portion of the work of
the United States Department of Agriculture 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

Sponsoring Local Organization and the Service a mutually satisfactory plan for
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works of improvement for the Walnut Creek portion of Mountain Creek Watershed,
State of Texas, hereinafter referred to as the Supplemental Watershed Work Plan,
which plan is annexed to and made a part of this agreement; and

Whereas, the Counties will benefit from installation of works of improve-
ment through the reduction of damages to property, including county roads and
bridges located in the flood plain of the watershed;

Now, therefore, in view of the foregoing considerations, the Sponsoring
Local Organization and the Secretary of Agriculture, through the Service, hereby
agree on the Supplemental Work Plan, and further agree that the works of improve-
ment as set forth in said plan can be installed in about 3 years,

It is mutually agreed that in installing and operating and maintaining the
works of improvement substantially in accordance with the terms, conditions, and
stipulations provided for in the Supplemental Watershed Work Plan:

1. The Sponsoring Local Organization will acquire without cost to

the Federal Government such lands, easements, or rights-of-way
as will be needed in connection with works of improvement.
(Estimated cost $440,450,)

The percentages of this cost to be borne by the Sponsoring Local

Organization and the Service are as follows:
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Sponsoring
Works of Local Estimated
Improvement Organization Service Cost
(percent) (percent) (dollars)
Multiple-Purpose Structure
No. 28 and Basic Recreational
Facilities
Payment to lagdowners for
1,199 acres i7and cost of
relocation or modification
of improvements. 59.90 40.10 318,450
Legal Fees, Survey Costs,
and Other Costs 100.00 0 15,900
All Other Structural Measures 100,00 0 106,100 2/

1/ 1,082 acres fee simple title and 117 acres flood easements.
2/ 1Includes $1,050 legal fees.

2. The Sponsoring Local Organization will acquire or provide assur-
ance that landowners or water users have acquired such water
rights pursuant to State law as may be needed in the installa-
tion and operation of the works of improvement.

3. The percentages of construction costs of structural measures
to be paid by the Sponsoring Local Organization and by the

Service are as follows:

Works of Sponsoring Local Estimated
Improvement Organization Service Construction Cost
(percent) (percent) (dollars)
Multiple-Purpose
Structure . 28 44,28 55.72 343,080
Basic Recreational
Facilities 50,00 50.00 57,190
Municipal Outlet Structure 100.00 0 13,610

Single-Purpose Floodwater
Retarding Structures Nos.
16A, 17, 18, 19A, and 20 0 100.00 361,627
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4, The percentages of the cost for installation services to be bo
by the Sponsoring Local Organization and the Service are as
follows:

Sponsoring
Works of Local
Improvement Organization Service S
(percent) (percent)
Multiple~Purpose Structure
No. 31.39 68.61
Municipal Outlet Structure 100,00 0
Basic Recreational Facilities
(By Consulting Firm) 50.00 50.00
Single-Purpose Floodwater
Retarding Structures Nos.
16A, 17, 18, 19A, and 20 0 100,00

5. The Service will award and administer the contracts covering t
construction of all works of improvement. The contract admini
tration costs for multiple-purpose structure No. 28, estimated
be $1,000, will be shared, the Sponsoring Local Organization
bearing 31.39 percent based on the cost sharing percentages fo
installation services.

6. The Sponsoring Local Organization wiil obtain agreemenfs from
owners of not less than 50 percent of the land above éach
floodwater retarding structure that they will carry out conser
vation farm or ranch plans on their land.

7. The Sponsoring Local Organization will provide assistance to
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land owners and operators to assure the installation of the la

treatment measures shown in the Supplemental Watershed Work Pl
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11.

The Sponsoring Local Organization will encourage land owners and
operators to operate and maintain the land treatment measures
for the protection and improvement of the watershed.

The Sponsoring Local Organization will be responsible for the
operation and maintenance of the structural works of improvement
by actually performing the work or arranging for such work in
accordance with agreements to be entered into prior to issuing
invitations to bid for construction work.

The costs shown in this agreement represent preliminary esti-
mates. In finally determining the costs to be borne by the
parties hereto, the actual costs incurred in the installation

of works of improvement will be used.

This agreement does not constitute a financial document to servé:
as ﬁ basis for the obligation of Federal funds, and fimancial and
other assistance to be furnished by the Service in carrying out
the Supplemental Watershed Work Plan &re contingent on the
appropriation of funds for this purpose.

Prior to the issuance of an invitation to bid, separate agree-
ments will be entered into between the Service and the Sponsoring
Local Organization setting forth in detail the financial and
working arrangements and other conditions that are applicable

to the specific works of improvement, These agreements will
cover Federal financial assistance on construction of water
resource improvements, engineering services to be furnished by
Sponsoring Local Organization, assistance in the cost of land

rights, and assistance on construction of minimum basic facilities.
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vi
An Operation and Maintenance Agreement will be executed in advance
of, or concurrently with, land rights, facilities, or project agreements,

12. The Sponsoring Local Organization will not sell or otherwise dispose of
land on which cost sharing has been provided for a period of 50 years,
except to a public agency which will continue to maintain and operate
the development in accordance with the Operation and Maintenance
Agreement. Land may be leased for concessions or other essential
purposes, such as lunch stands, boat rental docks, etc.

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

14, No member of or delegate to Congress, or resident commissioner,
shallkbe admitted to any share or part of this agreement, or to
any benefit that may afise therefrom; but this provision shall not
be éonstrued to extend to this agreement‘if made with a corporation

for its general benefit.

Dalworth Soil Conservation District
Local Opganization

Title C Lfistsr 12141 I(

bate \ Doic . g  szdy

The signing of this agreement was authorized by a resolution of the governing

body of the Dalworth Soil Conservation District
Local Organization

adopted at a meeting held on Decembeor 17 1943

(Secretary, Local Organization)

vate __ 42 /7 - 4.7
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Ellis-Prairie Soil Conservation District
Local Organization

By ‘2ol Ly A ‘/—/
Title _ Chairman

Date January 14, 1964

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

adopted at a meeting held on [~ /E-64E

:Sécretary, Locaf 0rgan¥zat10n5

Date January 14, 1964

Johnson County Commissioners Court
Local Organization

;\/gia

Title County Judge

Y

Date February 1, 1964

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

adopted at a meeting held on February 1, 1964

%%‘M»A%f‘(
(Secfetary, Local Organiration) !

Louis B. Lee, County Clerk
Date February 6, 1964

4.18308 10-.683
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Tarrant County Commissioners Court
Local Organization

By

K.
—~ 74 —
Title é‘ﬂ) i%v‘/ /W,
Date // 7/%

r

The signing of this agreement was authorized by a resolution of the governing

body of the

Tarrant County. Commissioners Court

Local Organization

adopted at a meeting held on January 9. 1984

The signing of this agreement was authorized by a resolution of the governing
body of the

adopted at a meeting held on /-o@ -'/qéé/'

4-.18388
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(Secre tary! ,& ESC?I'} Br' gﬁlization)

Date January 9, 1964

City of Mansfield
Local Organization

By Y 20k
A

Title

Date __ /=20 -G

City of Mansfield

Local Organization

F =
cretaly, Local Organization)

Date

Soil Conservation Service
United States Department of Agriculture

By

Date
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Of the Trinity River Watershed
Dallas, Ellis, Tarrant and Johnson Counties, Texas

Plan Prepared and Works of Improvement
to be Installed Under the Authority
of the Flood Control Act of 1944
as Amended and Supplemented

Participating Agencies

Dalworth Soil Conservation District
Ellis-Prairie Soil Conservation District
City of Mansfield, Texas

Johnson County Commissioners Court
Tarrant County Commissioners Court

Prepared By:

Soil Conservation Service
U. S. Department of Agriculture
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SUPPLEMENTAL WORK PLAN

MOUNTAIN CREEK WATERSHED
Of the Trinity River Watershed
Dallas, Ellis, Tarrant and Johnson Counties, Texas
July 1963

INTRODUCTION

Authority

The Mountain Creek Watershed Flood Prevention Project will be carried out
under the authority of the Soil Conservation Act of 1935 (Public Law No. 46,
74th Congress), the Flood Control Act of 1936 (Public Law No. 738, 74th
Congress), and the Flood Control Act of 1944 (Public Law No. 534, 78th
Congress), as amended and supplemented.

Purpose and Scope of Supplemental Plan

The purpose of this supplemental work plan is to provide municipal water
storage for the city of Mansfield, Texas, and to incorporate recreational
development as a project purpose in the Mountain Creek Watershed Work Plan

of March 1955.

This supplement concerns the Walnut Creek portion of the Mountain Creek
watershed. One multiple-purpose structure is added which results in some
changes in the system of floodwater retarding structures.

The Mountain Creek Watershed Work Plan of March 1955 includes a combination
of land treatment measures for watershed protection and structural works of
improvement for flood prevention. The planning and application of the land
treatment measures and structural measures, except those in the Walnut Creek
portion, will be carried out in accordance with provisions of the original
plan. Three floodwater retarding structures (Nos. 9, 10, and 11) of the 27
originally planned have been installed (table 1A).

The Walnut Creek portion of the watershed was reevaluated in order to determine
the feasibility of the proposed project, and to make a single construction
unit of structural measures in the area.

SUMMARY OF PLAN
(As Supplemented)

The supplemental work plan provides for adding one multiple-purpose structure
and the deletion of floodwater retarding structures 21, 22, 23, 24, and 25,
and relocating and renumbering structures 16 and 19 to 16A and 19A. The
multiple-purpose structure, No. 28, will provide storage capacity for
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recreational development, municipal water, flood prevention, and sediment.

As supplemented the work plan will include 22 floodwater retarding struc-
tures and 1 multiple-purpose structure (figure 8).

The installation period for the works of improvement is 5 years.

The estimated total installation cost of the structural measures is $3,459,062.
Of this amount, $2,490,240 will be borne by Federal funds and $968,822 will be
paid from other funds (tables 1 and 14).

The sponsoring local organizations for the supplemented watershed work plan
are:

Dalworth Soil Comservation District
Ellis-Prairie Soil Conservation District
City of Mansfield, Texas

Johnson County Commissioners Court
Tarrant County Commissioners Court

DESCRIPTION OF THE WATERSHED (WALNUT CREEK PORTION)

Physical Data

The Walnut Creek portion of this watershed consists of Walnut Creek and its
tributaries. Walnut Creek rises near the town of Alvarado, Johnson County,
Texas. This creek flows in a northeasterly direction and joins Mountain
Creek at a point approximately 10 miles above the confluence of Mountain
Creek and West Fork of the Trinity River. Mountain Creek Lake, with a
surface area of about 3,586 acres, is located approx1mate1y 5 miles below
the confluence of Walnut and Mountain Creeks.

The incorporated town of Mansfield, and several smaller communities are
located wholly or partly within the watershed.

The watershed drained by Walnut Creek at Valley Section No. 1 (figure 7)
contains an area of 53,888 acres (84.2 square miles), of which 51,258 acres
are in farms and the remaining 2,630 acres, about 5 percent, are in urban
areas, railroads, roads, and other miscellaneous uses.

The land use on the flood plain, exclusive of area in channels and proposed
pool areas, is as follows:

Land Use Acres Percent
Cropland 1,011 . 28
Pasture 2,522 71
Miscellaneous 1/ 35 1

Total 3,568 100

1/ Includes roads, railroads, and urban areas.



Land use in the Walnut Creek portion of the watershed is estimated as follows:
cropland, 54 percent; pasture, 41 percent; and 5 percent in roads, urban, and
miscellaneous uses.

Economic Data

The agricultural'economy of the watershed is dependent largely upon livestock
farming. Beef cattle enterprises consist primarily of cow and calf operations.

Oats and other small grains used for winter pasture and sorghum for hay are the
predominant crops. Some alfalfa, clover, and truck crops are grown. Cotton
production is mainly limited to the Blackland soil in the lower portion of
Walnut Creek watershed. Pecans are grown in connection with pasture in the
flood plain.

Census data for Tarrant and Johnson Counties show an increase in rural popula-
tion from 1950 to 1960. An increasing number of people employed in industry
reside in outlying or rural areas. Many located on tracts classed as farms
but which are not economic units. Employment in the Fort Worth-Dallas area
largely replaces farm income on these units.

The average size commercial farm in the watershed is estimated to be 175 acres.
The price of agricultural land is influenced by its proximity to the Fort Worth-
Dallas metropolitan area.

Two railroads and U. S. Highways 81 and 287 cross Walnut Creek watershed.
Farm Roads 157, 917, and 1187, as well as numerous county roads, make all
parts of the watershed easily accessible.

Land Treatment Data

The Dalworth and the Ellis-Prairie Soil Conservation Districts have assisted
farmers and ranchers in preparing basic soil and water conservation plans on
286 of the 413 operating units. This represents 69 percent of the farms and
62 percent of the area within Walnut Creek watershed. Work units located at
Burleson, Dallas, and Fort Worth are working with the soil conservation
districts by providing the technical assistance necessary to plan, establish,
and maintain the conservation measures. Application of planned land treatment
practices has been under way for the past several years, and it is estimated
that the planned land treatment program is 80 percent applied.

WATERSHED PROBLEMS

Floodwater Damage

The flood plain of the Walnut Creek tributary consists of 3,568 acres, exclud-
ing 651 acres in stream channels and floodwater retarding structure sites
(figure 7). This area will be inundated by the runoff from the largest storm




considered in the 22-year evaluation series. This storm was a 7.47-inch rain
that lasted for two days, September 26-27, 1936. It produced 4.92 inches of
runoff under average soil moisture conditions and has a 2.5 percent chance of
occurrence.

During the.22-year evaluation period (1923 through 1944), 17 major floods
inundated more than half the flood plain in the Walnut Creek portion of the
watershed. An additional 63 minor floods inundated less than half the flood
plain. The cumulative acreage flooded by recurring damaging floods -during
an average year totals 4,187 acres. This is equivalent to flooding the
entire flood plain 1.2 times. There were 11 major floods and 38 minor floods
that occurred during April, May, June, September, and October. Floods which
occurred in these months caused widespread crop damage.

The greatest amount of damage is to crops and pasture, amounting to $28,472

annually. 'This represents approximately 27 percent of the damageable value

of crops and pasture. The most frequent flooding is experienced during the

growing season. Damage to fences, loss of livestock, and other agricultural
damage is estimated to average $5,905 annually. Damage to roads and bridges
averages $3,693 annually, making total floodwater damages amount to $38,070

annually in Walnut Creek watershed (table 5). This includes minor agricul-

tural damage within the city limits of Mansfield.

Sediment Damage

Sediment damage consists primarily of deposition on the flood plain and in
Mountain Creek Lake.

Erosion in the upland area has resulted in the deposition of predominantly
silty sand and lesser amounts of clayey sand and fine sand on the flood
plain. The productive capacity of 1,980 acres has been reduced as follows:
170 acres damaged 10 percent; 905 acres damaged 20 percent; 569 acres
damaged 30 percent; and 336 acres damaged 40 percent. The estimated average
annual monetary damage by overbank deposition is $15,073 at long-term price
levels.

An estimated 55 acre-feet of sediment is deposited annually in Mountain Creek
Lake from the Walnut Creek watershed. The estimated annual damage to the
lake by depletion of its capacity is $7,810 (table 5).

Erosion Damage

Upland erosion rates range from 0.99 acre-foot per square mile annually in
range and pasture land areas to 4.44 acre-feet per square mile annually in
cropland areas. Of this, sheet erosion accounts for about 92 percent and
gully and streambank erosion for 8 percent of the annual gross erosion.

Flood plain scour damage is low. It is estimated that an average of 72
acres is being damaged by this process. The productive capacity of the



72 acres has been reduced as follows: 57 acres damaged 10 percent; 4 acres
damaged 20 percent; 2 acres damaged 30 percent; 3 acres damaged 40 percent;

1 acre damaged 50 percent; and 5 acres damaged 60 percent. The estimated
annual monetary damage by flood plain scour is $277 at long-term price levels

(table 5).

Stream channel erosion is generally low in the watershed. The average annual
loss to streambank erosion is 0.23 acre.

Problems Relating to Water Management

The city of Mansfield depends upon wells for municipal water, and a critical
shortage would result with failure of the largest producing well. Such
shortages retard industrial development, subject the city to potentially
high losses from fire, and cause a curtailment in residential water use.

The population of Mansfield increased from 964 in 1950 to 1,375 in 1960
according to census reports. This was projected to 7,115 in 1990 for
estimating water needs in the future. Needs for and adequacy of the multiple-
purpose structure to supply municipal water to the city of Mansfield, have
been determined by a consulting engineering firm employed by the city.

The city of Mansfield is interested in developing recreational facilities in
connection with municipal water supply development in a multiple-purpose
reservoir. Metropolitan areas with a combined population in excess of one
million people lie within a 30-mile radius of the proposed multiple-purpose
reservoir. Several large reservoirs provide recreation for residents of this
watershed and the metropolitan areas of Dallas and Fort Worth. Because of
the large population to be served the existing facilities are often crowded
during the summer season. A development is needed in this watershed to make
recreation more available to residents of the watershed and will contribute
to relieving some of the crowded conditions at existing developments. A
development of this size will be complementary rather than competitive to

the major reservoirs.

PROJECTS OF OTHER AGENCIES

Mountain Creek Lake, located in the lower portion of the watershed, is owned
by the Dallas Power and Light Company and is used as a cooling basin in the
generation of electricity. This facility is not open to the general public
for recreational purposes. Structural measures in this watershed will not
materially reduce the water yield to Mountain Creek Lake.

There are no known plans by other agencies for additional works of improvements

for water resource development in the foreseeable future which would affect or

be affected adversely by the works of improvement included in this supplemented

work plan.
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BASIS FOR PROJECT FORMULATION

The sponsoring local organizations asked that the Mountain Creek Watershed Work
Plan of 1955 be modified. The basis for the request was to include recreation

and municipal water supply in a multiple-purpose structure and to maintain an
acceptable level of protection from floodwater and sediment damages on the
Walnut Creek portion of the watershed.

Specific objectives of the local sponsors for the supplemented work plan are:

1. 1Include land treatment measures based on current needs
which can be applied during the project installation
period and which contribute directly to watershed
protection and flood prevention.

2. Provide for municipal water storage for the city of
Mansfield.

3. Provide for the establishment of water-based recrea-
tional facilities.

4. Attain a reduction of at least 70 percent in average
annual floodwater and sediment damages.

It was agreed to study the possibility of adding a multiple-purpose struc-
ture and to evaluate the required system of floodwater retarding structures

on the Walnut Creek portion of the watershed to attain the desired objectives.

The flood of September 26-27, 1936 inundated undeveloped portions of the city
of Mansfield and caused little or no urban damage. However, the population
increased by over 40 percent from 1950 to 1960, If this rate of development
is continued into the flood plain area, and the flood were to be repeated at
a later date, significant damage would occur. This was considered at the
time of project formulation, and it was decided to provide only the level of
protection adequate for agricultural needs. It is expected that the city
will discourage urban encroachment into the flood plain by limiting the
extension of streets and utilities, or zoning.

Action has been taken by local interests to carry out the legal and financial
requirements necessary for planning, installing, operating, and maintaining
works of improvement.

The city of Mansfield voted revenue bonds to provide funds for its share of
the costs.




WORKS OF IMPROVEMENT TO BE INSTALLED

Land Treatment Measures

Land treatment measures are being applied under the leadership of the soil
conservation districts. Approximately 23,495 acres of the 53,888 acres in
the Walnut Creek watershed lie above planned floodwater retarding structures.
Land treatment is especially important for protection of these watershed
lands to support and protect the structural measures. On the remainder of
the watershed, 30,393 acres, which has no structural control, the establish-
ment and maintenance of land treatment constitutes the only planned measures.

Land treatment measures on the flood plain below floodwater retarding
structures are important in reducing scour damage.

Emphasis will be placed on accelerating the establishment of those land
treatment measures which will have a measurable effect on reduction of
damages from floodwater and sediment and in reducing the cost of providing
sediment storage capacity in the floodwater retarding structures.

A study of the current land treatment needs for the entire Mountain Creek
watershed was made, and those measures expected to be installed during the
installation period are shown in table 1. The cost of installing land
treatment measures in the Walnut Creek portion of the watershed during the
project period is $52,385.

Structural Measures

On the Walnut Creek portion of the watershed a system of five floodwater
retarding structures and one multiple-purpose structure has been included

in this supplemental work plan. (See Project Map, figure 8). Floodwater
retarding structure Sites 16A, 17, 18, and 19A are in series with and

located above the multiple-purpose site. Structures at these sites will
provide the desired protection to the flood plain. The multiple-purpose
structure will provide storage for flood prevention, a municipal water supply
for the city of Mansfield, and recreational development. (Recreational

Development Map, figure 6).

Figure 1 shows a section of a typical floodwater retarding structure.

The cost of installing these works of improvement is $1,268,851, exclusive
of basic recreational facilities.

The storage capacity of the five floodwater retarding structures, and the
multiple-purpose structure totals 19,517 acre-feet. Of this total, 1,788
acre-feet are provided for sediment accumulation over a 50-year period,
4,200 acre-feet for municipal water supply, 3,450 acre-feet for recreational
development, and 10,079 acre-feet for floodwater detention. Runoff from 44




percent of the Walnut Creek drainage area will be retarded by structural
measures included in this supplemental work plan. The structures will detain
an average of 5.15 inches of runoff from the area lying above them, which

is equivalent to 2.24 inches of runoff from the area drained by Walnut Creek.
The amount of runoff controlled by each structure is shown in table 3.

Basic facilities for recreational use will be installed at selected locations
adjacent to Site No. 28. They will include access roads, parking areas,

boat launching ramps, boat docks, water supply, sanitary facilities, beach
development, picnicking facilities, and camping areas. Schedule of the
proposed facilities is shown in table A. Figure 6 shows the location of
these facilities. The estimated installation cost of these facilities is
$113,205 (table 2).

The multiple-purpose structure contains 1,017 acres up to the maximum flow ,
line. Water surface and land areas available for recreational activities -
fluctuate with changes in the water surface elevation. The normal water
surface area designated for recreational use is 440 acres. There are 235
additional surface acres available at the maximum elevation of the conser-
vation pool.

The land area above the maximum flow line to be purchased for development
and use of basic recreational facilities is 182 acres. An additional area
of 185 acres lies between the top of the municipal water supply pool and
the maximum flow line and may be used for recreational activities as water
levels permit.

The total cost of structural measures on Walnut Creek is estimated to be
$1,382,056 (table 2).

Details on quantities, costs, and design features of structural measures
are shown in tables 1, 2, and 3.

EXPLANATION OF INSTALLATION COSTS

The estimated cost of planning and installing land treatment measures on
Walnut Creek, exclusive of expected reimbursement by Agricultural Conserva-
tion Program Service or other Federal funds, is $52,385, based on current
program criteria. Technical assistance will be provided to landowners

and operators by the Soil Conservation Service at an estimated cost of
$8,710 from Federal funds. These land treatment costs are based on

present prices paid by landowners and operators to establish the indivi-
dual measures.

Estimates of the kinds, amounts, and costs of land treatment measures were
furnished by the Dalworth and the Ellis-Prairie Soil Conservation Districts.

Land, easements, and rights-of-way for the single-purpose floodwater retard-
ing structures will be furnished by local interests at no cost to the
Federal government.



The local cost for the five floodwater retarding gstructures, estimated to be
$106,100, consists of land value ($98,350), relocating and clearing obstacles
($6,700), and legal fees ($1,050).

Construction costs, estimated to be $361,627, include the engineer's estimate
and a 10 percent allowance for contingencies. The engineer's estimates were
based on unit costs of floodwater retarding structures constructed in similar
areas and modified by special conditions inherent to each individual site
location.

The cost of installation services is estimated to be $89,999, including
engineering and administrative costs.

The total of the construction and installation services costs is $451,626
and will be borne by Federal funds. The total cost of the floodwater retard-
ing structures is estimated to be $557,726.

Costs estimates and preliminary designs for the multiple-purpose structure
No. 28 were made jointly by the consulting engineering firm and the Soil
Conservation Service.

Joint costs for the multiple-purpose structure were allocated by the Use
of Facilities method, as follows:

Purpose Acre~Feet Percentages
Flood Prevention 5,732 1/ 42.83
Recreational 3,450 25.78
Municipal 4,200 31.39

Total 13,382 100.00

1/ Includes 737 acre-feet of sediment storage.

All costs of legal fees, land easements and rights-of-way and relocation

and modification of existing improvements were allocated between municipal
water supply and recreation. The percentage allocated to recreation was
determined on the basis of the total area required for the dam and reservoir
minus the reservoir area for the municipal water supply divided by the total
area for the dam and reservoir (76.89 percent). The remainder, 23.11 percent,
was allocated to municipal water supply.

The municipal outlet structure is a specific cost and is allocated to munici-
pal water supply. v

Cost of minimum basic facilities and associated land was allocated to recrea-
tion as a specific cost.

The $406,165 joint cost (construction and installation services), was
allocated, $104,715 to recreation, $173,960 to flood prevention, $127,490
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to water supply and $16,110 specific cost to water supply. All of the cost
of $113,205 for minimum basic facilities were allocated to recreation.

The cost for land, easements and rights-of-way, legal fees, and relocation
and modification of existing improvements, $288,850, was allocated $222,095
to recreation, and $66,755 to water supply.

The cost allocated to recreation is $440,015, to water supply $210,355, to
flood prevention $173,960, for a total of $824,330 (table 2).

The sponsors' share of the cost of multiple-purpose structure No. 28, and
minimum basic facilities is as follows:

Water Supply Percent of Estimated
Total Cost Sponsors Cost
(dollars)
Construction
Multiple-Purpose Structure 31.39 107,690
Municipal-Qutlet Structure 100.00 13,610
Installation Services 1/
Multiple-Purpose Structure 31.39 19,800
Municipal-Outlet Structure 100.00 2,500
Land, Easements and Rights-of-way 23.11 52,260
Relocations and Modification of
Existing Improvements 23.11 10,820
Legal Fees 2/ 23.11 3,675
Subtotal 210,355
Recreational Development
Construction 3/ 12.89 44,225
Land, Easements and Rights-of-way 3/ 38.44 86,935
Relocations and Modification of
Existing Improvements 3/ 38.44 18,000
Legal Fees 2/ 76.89 12,225
Subtotal 161,385
Minimum Basic Facilities
Construction 50.00 28,595
Installation Services 50.00 5,258
Land, Easements and Rights-of-way 50.00 22,750
Subtotal 56,603
Total Sponsors' Cost 428,343

1/ Includes $314 for administration of contract.

2/ Total legal fees $15,900 allocated to municipal water supply and
recreational development.

3/ Fifty percent of the cost allocated to recreation.
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Federal funds will not bear any of the costs allocated to municipal water
supply, or any legal fees or engineering services needed to obtain land,
easements, rights-of-way, and water rights.

Federal funds will bear the construction cost allocated to flood prevention
($146,940), 50 percent of that allocated to recreation (844,225), all the

installation services allocated to these two purposes ($43,285), and 50 per-

cent of the land costs ($86,935) and cost of relocation and modification of
existing improvements ($18,000), allocated to recreation. The Federal
share is 50 percent of the cost of basic recreational facilities ($33,852),
and associated land ($22,750, Table 2). The Federal share of the multiple-
purpose structure and minimum basic facilities is $395,987, of which
$173,960 is for flood prevention and $222,027 is for recreational develop-

ment.

The Federal share of land, easements, and rights-of-way will be based on
the actual payments made by the sponsors and not on assessed or estimated

values.

The estimated schedule of obligations for the installation period for the
Walnut Creek portion of the watershed, including installation of both land
treatment and structural measures, is as follows:

Fiscal : : Federal : Non-Federal :
Year Measures : Funds l/ : Funds : Total

(dollars) (dollars) (dollars)

First Floodwater Retarding Structures

16A, 17, 18, 19A, and 20 451,626 106,100 557,726
Multiple-Purpose Structure

No. 28 339,385 371,740 711,125

Land Treatment 1,742 2/ 8,735 10,477

Subtotal 792,753 486,575 1,279,328

Second Recreational Facilities 56,602 56,603 .- 113,205

Land Treatment 1,742 2/ 8,735 10,477

Subtotal 58,344 65,338 123,682

Third Land Treatment 1,742 2/ 8,735 10,477

Fourth Land Treatment 1,742 2/ 8,735 10,477

Fifth Land Treatment 1,742 2/ 8,735 10,477

Total for Installation Period 856,323 578,118 1,434,441

1/ Flood prevention funds.
2/ 1Includes only accelerated technical assistance.

This schedule may be adjusted on the basis of any significant changes in the

prlan found to be mutually desired and in the light of appropriations and
actual accomplishments.



12

EFFECTS OF WORKS OF IMPROVEMENT

1f the combined program of land treatment and structural measures included
in this supplemental work plan had been installed, flooding would not have
occurred from 23 of the 63 minor floods, and 14 of the 17 major floods
would have been reduced to minor floods.

Average annual flooding, excluding the flood plain inundated by floodwater
retarding pools, would be reduced as shown in the following table:

Average Annual Area Inundated

Evaluation : : :
Reach : Without : With : Reduction
(Figure 7) : Project : Project :
(acres) (acres) (percent)
1 and 2 3,553 1,261 65
4 634 181 71
Total 4,187 1,442 66

The following shows by reaches the expected reduction in area flooded
resulting from the combined program, by storms of 33 percent, 10 percent,
and 4 percent chance of occurrence:

Area Inundated

: Average Recurrence Interval
Evaluation : 33 Percent Chance : 10 Percent Chance: 4 Percent Chance

Reach : Without : With : Without : With : Without : With
(Figure 7) : Project : Project : Project : Project: Project : Project
(acres) (acres) (acres) (acres) (acres) (acres)

1 and 2 2,126 755 2,752 1,683 3,042 2,522

4 312 133 436 257 526 310

Total 2,438 888 3,188 1,940 3,568 2,832

Many landowners have indicated that if most of the flooding is eliminated
they would use formerly cultivated pasture and idle land to produce more
valuable crops. A conservative estimate of 162 acres of Walnut Creek
flood plain is expected to be restored to its former productivity.

Annual flood plain scour damage is expected to be reduced about 74 percent.
Eight percent will be attributable to land treatment and 66 percent to the

structural measures.

Land treatment measures will reduce the present average annual damage from
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sediment deposition by 18 percent. Structural measures will reduce this
damage an additional 57 percent, for a total reduction of 75 percent in

damage.

Sediment deposition in Mountain Creek Lake from Walnut Creek is estimated at
55 acre-feet annually under present conditions. With land treatment measures,
this would be reduced to 45 acre-feet annually, and with the complete program
installed, the sediment contributed by Walnut Creek would be reduced to 26

acre-feet annually.

The project will directly benefit approximately 60 owners of 3,568 acres of
flood plain on which benefits were claimed for project justification.

The proposed multiple-purpose structure located near Mansfield in the Fort
Worth-Dallas metropolitan area will provide facilities for recreational
activities to an estimated 30,000 people annually. Considering the number
of repeat visits, it is estimated that there will be at least 75,000 visitor
days annually. Very intensive use of recreational facilities is expected
since there is a population in excess of one million people within 30 miles.

It was estimated that the facilities would be used on an average by 5,000
people per week during the summer period. Peak daily use will be approxi-
mately 4,000 people. It is expected that the peak use will occur on
holidays and special occasions. Minimum use will be probable during the

winter months.

Recreational uses for the planned facilities include boating, fishing,
water skiing, swimming, and picnicking. Swimming and water skiing will be
heaviest during the warmer months. All activities will be available through-

out the year.

The municipal water supply storage in the multiple-purpose site will supple-
ment the present supply provided by wells. The present water system serves
an estimated 1,625 people, including 250 residing outside the city limits.
Although the population of Mansfield is listed as 1,375 in the 1960 census,
the expected growth is projected to 7,115 by 1990. The report of the
consulting engineers indicates that the proposed site will be adequate to

meet the projected need.

Reservoir operation studies indicate that during the critical drought
period, withdrawals for municipal use would encroach upon storage allocated
to recreational use. This occurred during a time of the year when demand
for recreational use would be at a minimum. However, such encroachment
will be offset by use of existing municipal wells.

PROJECT BENEFITIS

The estimated average annual floodwater, erosion, sediment, and indirect
damages in the Walnut Creek portion of the watershed will be reduced from
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$67,353 to $18,579, a reduction of 72 percent (table 5). Ten percent of
reduction will accrue due to land treatment, while the other 62 percent
reduction will result from the structural measures. Annual damage reduc-
tions attributable to the project, including those from land treatment,
average $20,328 for crop and pasture damages, which includes $5,128 from
restoration of former productivity (table B), $4,952 for other agricultur
damage, $3,370 for road and bridge damage, $204 for flood plain scour,
$11,368 for damage from overbank deposition, $4,118 for sediment depositi
to Mountain Creek Lake, and $4,434 for indirect damage (table 5).

The total average annual flood damage reduction benefits, including flood
water damage reduction, reduction of sediment deposition on flood plain
lands, reduction of sediment deposition in Mountain Creek Lake, the reduc
tion in flood plain scour damage, and the reduction of indirect damages,
are estimated to average $48,774 annually, of which $41,585 will be the
result of structural measures.

Secondary benefits stemming from and induced by the recreation and flood
prevention aspects of the project are estimated to average $15,365 annual
Secondary benefits of national significance were not considered pertinent
to the economic evaluation.

The value of municipal water storage was determined as equal to the cost
of an alternate single-purpose reservoir. The amortized value of the
consulting engineer's estimate for such a structure is $20,855 annually
for a 50-year life.

Consideration was given to the effect of critical drought periods on
recreational water supply, and surface area. It was estimated that 75,00
visitor days of use of the recreational facilities would be expected
annually. At $1.50 per visitor-day, the recreation benefits are estimate
to be $112,500 annually.

COMPARISON OF BENEFITS AND COSTS

The average annual equivalent cost of the structural measures (amortized
total installation cost, plus operation and maintenance) is estimated to
be $65,002 (table 4). When the structures are installed, they are expect:
to produce average annual benefits from storage of municipal water, recre
tion, and reduction of primary flood damages of $174,940, a benefit of
$2.69 for each dollar of cost.

Total benefits, including secondary benefits, amount to $190,305 annually
giving a benefit-cost ratio of 2.9:1 (table 6).

PROJECT INSTALLATION

Land treatment measures will be installed during a 5-year period by indiw:
dual landowners through the leadership of the soil conservation districts
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The cost of applying these measures will be borne by the owners and operators
of the land. Flood prevention funds will be used for technical assistance in
the planning and application of conservation measures at an accelerated rate.
Planning and application of land treatment measures in Walnut Creek watershed
will be carried out in accordance with provisions of the 1955 Watershed Work

Plan, as supplemented.

The Soil Conservation Service will prepare plans and specifications, contract
for and supervise construction, prepare contract payment estimates, make
final inspections, certify completion, and perform related tasks for the
installation of the five floodwater retarding structures.

The sponsoring local organizations will furnish necessary land, easements,
and rights-of-way, and arrange for necessary road and utility changes for
the five floodwater retarding structures at no cost to the Federal government.

The Soil Conservation Service will prepare plans and specifications, contract
for and supervise construction, prepare contract payment estimates, make

final inspections, certify completion and perform related tasks for the
installation of the multiple-purpose structure including the municipal outlet
structure. The city of Mansfield will reimburse the Soil Conservation Service
for the city's share of the construction and installation services costs

(table 2). The consulting engineer employed by the city will have no responsi-
bility for the multiple-purpose structure other than to furnish criteria for
the design of the municipal outlet structure.

Land, easements, rights-of-way, and water rights necessary for the installation
of the multiple-purpose structure (No. 28) and the basic recreational facili-
ties will be furnished by the city of Mansfield, Texas. The payments for land,
easements, and rights-of-way will be shared by the Federal government and the
city of Mansfield (table 2).

The city of Mansfield will employ a consulting engineer for the construction
and installation of the basic recreational facilities. The Soil Conservation
Service will assist in the general layout and make inspections to insure that
the facilities are installed as planned. The Service will reimburse the city
of Mansfield for 50 percent of the payments made for construction and installa-
tion services.

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

The project consists of one construction unit which includes Sites 16A, 17,
18, 19A, 20, and 28. It is required that Sites 16A, 17, 18, and 19A be
constructed prior to or simultaneously with construction of Site 28.
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FINANCING PROJECT INSTALLATION

Federal assistance for carrying out the works of improvement on non-Federal
land, as described in this supplemental work plan, will be provided under
the authority of the Flood Control Act of 1944, as amended and supplemented.

Federal assistance for installation of structural measures will be made
available pursuant to the following conditions:

1. The requirements for land treatment in the drainage area
above structures have been satisfied.

2. Land, easements, and rights-of-way have been obtained for
all structural measures, or written statements are furnished
by the appropriate sponsoring local organizations that their
rights of eminent domain will be used, if needed, to secure
any remaining easements within the project installation
period, and that sufficient funds are available and will be
used to pay for these easements, permits, and rights-of-way.

3. Project and operation and maintenance agreements have been
executed.

4. Flood prevention funds are available.

5. Before construction of multiple-purpose structure No. 28
is begun, the city of Mansfield will have funds available
to cover its obligations for installation of this structure
and the basic recreational facilities.

The qualified voters of the city of Mansfield, Texas, have voted revenue
bonds to provide their share of the funds needed in acquiring rights-of-way,
construction of works of improvement for Site No. 28, and basic recreation-
al facilities (table 2).

The majority of the landowners were contacted by the local sponsors during
the development of the work plan, and it is expected that the major portion
of the land, easements and rights-of-way for the floodwater retarding struc-
tures will be donated. Donations will be supplemented by private or public
funds as needed. The city of Mansfield will provide funds necessary to ob-
tain land, easements and rights-of-way for the five floodwater retarding
structures not otherwise donated. The Commissioners Court of the county in
which the structure is located will exercise its power of eminent domain to
secure this needed rights-of-way, using funds donated by the city of Mans-
field.

The County Agricultural Stabilization Conservation Committee will cooperate
with the sponsoring organizations by selecting and providing financial assist-
ance for those land treatment measures which will meet the conservation
objectives in the shortest possible time.
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The soill and water comservation loan program of the Farmers Home Administra-
tion is available to all eligible farmers and ranchers in the area. Educa-
tional meetings will be held in cooperation with other agencies to outline
the services available and eligibility requirements. Present clients will
be encouraged to cooperate in the project,

The sponsoring organizations do not plan to use a Farmers Home Administra-
tion loan for this project.

PROVISIONS FOR OPERATION AND MAINTENANCE

Land treatment measures will be maintained by the landowners or operators
of the farms on which the measures are installed under agreement with the
Dalworth and Ellis-Prairie Soil Comservation Districts. Representatives
of the s0il conservation districts will make or cause to be made periodic
inspection of the completed land treatment measures to determine mainte-
nance needs and to encourage landowners and operators to perform needed
maintenance. They will make district-owned equipment available for this

purpose,

The estimated annual operation and maintenance cost is $500 for the five
floodwater retarding structures, $600 for the multiple-purpose structure,
and $10,182 for basic recreational facilities.

Each year, the County Commissioners Courts will transfer to the Road and
Bridge Funds sufficient moneys for operation and maintenance of floodwater
retarding structural measures.

The city of Mansfield will be responsible for operation and maintenance of
the multiple-purpose structure, including recreational facilities, in
accordance with provisions as specified in the Operation and Maintenance
Agreement. Maintenance will be accomplished through the use of contributed
labor and equipment, by contract, by force account, or a combination of
these methods. Funds to be used for operation and maintenance of the
structure will be taken from city revenues which may include income from
recreational development.

Use and admission fees charged by the city will be limited to those necessary
to amortize the initial investment and provide adequate funds for operation
and maintenance. Initial fees will be commensurate with those for comparable
facilities at existing recreation areas in the general vicinity., Adjustments
may be made in fee rates as warranted.

it is estimated that the average annual cost of operation and maintenance for
recreational facilities will be $10,182. This amount will be needed to
operate the facilities and repair or replace such items as boat docks, sani-
tary facilities, water supply at recreational areas, roads, picnic equipment,
equipment at the beach, renewal of the beach, and safety equipment. These
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funds also will provide for custodial, policing, sanitation, safety and other
operation services.

Preventive actions will be taken as necessary to correct conditions likely to
result in damage to recreational facilities. 1In the event damages occur to
the recreational facilities or equipment, prompt corrective actions will be
taken in an effort to minimize maintenance costs.

The Johnson County Commissioners Court will be responsible for operation and
maintenance of floodwater retarding structures Nos. 16A, 17, 18, and 19A.
Maintenance will be accomplished through the use of contributed labor, by
contract, by force account, or by a combination of these methods. The court
will establish a permanent reserve fund to be used for operation and mainte-
nance of the structural measures from tax revenue being collected by the
county. -

Responsibility for operation and maintenance of floodwater retarding struc-
ture No. 20 will be assumed by the Tarrant County Commissioners Court.
Maintenance will be accomplished through the use of contributed labor, by
contract, by force account, or by a combination of these methods. A
permanent reserve fund will be established for use in operation and mainte-
nance of this structure.

The structural measures will be inspected jointly by representatives of the
appropriate soil conmservation district and county commissioners courts or
the city of Mansfield after each heavy streamflow. The Soil Conservation
Service representative will participate in these inspections at least
annually. Inspection items which may require attention will include, but
will not be limited to, the condition of the principal spillway and its
appurtenances, the earth fill, the emergency spillway, and the fences and
gates installed as a part of the structure.

Representatives of the city of Mansfield will inspect the recreational
facilities of the multiple-purpose structure following each major storm,
period of heavy use, event likely to produce damage, or at least monthly.
Inspections during the season of heavy usage will be made as often as
necessary to prevent deterioration of the facilities. A representative

of the Soil Conservation Service will participate in the inspections of the
recreational facilities as often as may be required to assure their proper
maintenance, but not less frequently than once a year. '

The Soil Conservation Service, through the soil conservation districts,

will participate in operation and maintenance only to the extent of furnish-
ing technical assistance to aid in inspections and technical guidance and
information necessary for the operation and maintenance program,

Provisions will be made for free access of representatives of sponsoring
local organizations and Federal representatives to inspect and provide
maintenance for all structural measures and their appurtenances at any
time.
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Mountain Creek Watershed, Texas
(Trinity River Watershed)
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Number : Estimated Cost (Dollars) 1/
Installation Cost : To Be s : Non- :
Item ; Unit . Applied 3/: Federal Federal 3/ Total
LAND TREATMENT
-Soil Conservation Service
Conservation Cropping System Acre 3,680 - - -
Contour Farming Acre 1,500 - 1,500 1,500
Cover and Green Manure Crop Acre 2,547 - 17,829 17,829
Crop Residue Use Acre 5,163 - 10,326 10,326
Range Deferred Grazing Acre 270 - 945 945
Firebreak Foot 1,597 - 16 16
Hayland Planting Acre 27 - 405 405
Pasture and Hayland Renovation Acre 1,538 - 15,380 15,380
Pasture Planting Acre 5,520 - 82,800 82,800
Pasture Proper Use Acre 3,155 - 9,465 9,465
Range Proper Use Acre 363 - 1,089 1,089
Rotation Grazing Acre 3,475 - 10,425 10,425
Brush and Weed Control Acre 1,040 - 20,800 20,800
Diversion Foot 30,880 - 1,081 1,081
Farm Pond No. 141 - 35,250 35,250
Grade Stabilieation Structures No. 16 - 16,000 16,000
Grassed Waterway or QOutlet Acre 274 - 15,070 15,070
Terrace, Gradient Foot 346,930 - 6,939 6,939
Terrace, Parallel Foot 3,689 - 92 92
Trough or Tank No, 3 - 90 90
Technical Assistance (Accelerated) 25,000 - 25,000
Subtotal 25,000 245,502 270,502
ww 25,000 245,502 270,502
* STRUCTURAL MEASURES
Soil Conservation Service
Floodwater Retarding Structures No. 19 1,565,028 - 1,565,028
Multiple-Purpose Structure No. 1 191,165 151,915 343,080
Municipal Outlet Structure No. 1 - 13,610 13,610
Basic Recreational Facilities 28,595 28,595 57,190
Subtotal - Construction 1,784,788 194,120 1,978,908
Installation Services
Soll Conservation Service

Engineering Services 261,889 14,990 276,879

Other 159,395 12,568 171,963

Subtotal - Installation Services 421,284 27,558 448,842

Other Costs
Land, Easements, and Rights-of-Way 127,685 657,092 784,777
Legal Fees - 19,750 19,750

Subtotal - Other Costs 127,685 676,842 804,527
TOTAL STRUCTURAL MEASURES 2,333,757 898,520 3,232,277
Work Plan Preparation Cost 16,237 - 16,237
TOTAL PROJECT 2,374,994 1,144,022 3,519,016
SUMMARY .

Subtotal - ScS 2,374,994 1,144,022 3,519,016
TOTAL PROJECT 2,374,994 1,144,022 3,519,016
1/ Price Base: 1963.

2/ There are no Federal lands in the watershed,
3/ Excludes costs reimbursed from other Federal funds.
Revised

AETETY)

10,0y

July 1963
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TABLE 1A - STATUS OF WATERSHED WORKS OF IMPROVEMENT
(At Time of Supplemental Work Plan Preparation)
Mountain Creek Watershed, Texas
(Trinity River Watershed)

: : Number : Estimated Cost (Dollars) 1/
Installation Cost : : Applied H : Non=- B
Item : _Unit : To Date Z/: Federal : Federal 2/: Total
LAND TREATMENT
Soil Conservation Service
Conservation Cropping System Acre 29,383 - - -
Contour Farming Acre 31,938 - 31,938 31,938
Cover and Green Manure Crop Acre 35,513 - 248,591 248,591
Crop Residue Use Acre 28,698 - 57,396 57,396
Range Deferred Grazing Acre 3,764 - 13,174 13,174
Firebreak Foot 22,160 - 223 223
Hayland Planting Acre 376 - 5,640 5, 640
Pasture and Hayland Renovation Acre 21,447 - 214,470 214,470
Pasture Planting Acre 18,979 - 284,685 284,685
Pasture Proper Use Acre 28,704 - 86,112 86,112
Range Proper Use Acre 3,734 - 11,202 11,202
Rotation Grazing Acre 25,417 - 76,251 76,251
Brush and Weed Control Acre 9,803 - 196,060 196,060
Diversion Foot 459,360 - 16,078 16,078
Farm Pond No. . 497 - 124,250 124,250
Grade Stabilization Structures No. 23 - 23,000 23,000
Grassed Waterway or Outlet Acre 1,137 - 62,535 62,535
Terrace, Gradient Foot 6,938,610 - 138,772 138,772
Terrace, Parallel Foot 36,891 - 922 922
Trough or Tank No. 34 - 1,020 1,020
Technical Assistance (Accelerated) 98,400 - 98,400
Subtotal 98,400 1,592,319 1,690,719
TOTAL LAND TREATMENT 98,400 1,592,319 1,690,719
STRUCTURAL MEASURES
Soil Conservation Service
Floodwater Retarding Structures No. 3 118,819 4/ - 118,819
Subtotal - Construction 118,819 4/ - 118,819
Installation Services
Soil Conservation Service
Engineering Services 25,736 - 25,736
Other 11,928 - 11,928
Subtotal - Installation Services 37,664 - 37,664
Other Costs
Land, Easements, and Rights-of-Way - 69,852 69,852
Legal Fees - 450 450
Subtotal - Other Costs - 70,302 70,302
TOTAL STRUCTURAL MEASURES 156,483 70,302 226,785
Work Plan Preparation Cost 14,763 - 14,763
TOTAL PROJECT 269,646 1,662,621 1,932,267
SUMMARY
Subtotal - 3CS 269, 646 1,662,621 1,932,267
TOTAL PROJECT 269,646 1,662,621 1,932,267

1/ Price Base: 1963,
2/ There are no Federal lands in the watershed.
3/ Excludes costs reimbursed from other Federal funds.

4/ Actual construction cost.

July 1963

4. 18368 10.63
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TABLE 3 - STRUCTURE DATA - FLOODWATER RETARDING STRUCTURES
AND MULTIPLE-PURPOSE STRUCTURE
Walnut Creek - Mountain Creek Watershed, Texas
(Trinity River Watershed)

STRUCTURE NUMBER :

Item : Unit & 16A : 17 : 18 : 19A 20 : 28 Total
Drainage Area Sq.Mi. 2.98 4.99 2.32 3.48 3.75 1/ 19.19 36.71
Storage Capacity
Sediment Pool Ac.Ft. 181 176 100 199 82 200 938
Sediment Reserve Below Riser Ac.Ft. 0 0 0 118 0 373 491
Sediment in Detention Pool Ac.Ft. 33 50 29 59 24 164 359
Water Supply Ac.Tt. 0 0 0 0 0 2/ 7,650 7,650
Floodwater Detention Ac.Ft. 887 1,464 842 997 894 4,995 10,079
Total Ac.Ft. 1,101 1,690 971 1,373 1,000 13,382 19,517
Surface Area
Sediment Pool 3/ Acre 37 39 19 53 19 140 307
Water Supply Pool Acre - - - - - 675 3/ 675
Floodwater Pool Acre 116 195 113 109 122 920 1,575
Volume of Fill Cu.¥d. 117,620 134,410 103,170 197,100 123,440 438,900 1,114,640
Elevation Top of Dam Foot 745.1 719.9 708.1 668.2 632.7 647.5 XXX
Maximum Height of Dam 4/ Foot 41 36 39 43 33 50.4 XXX
Emergency Spillway
Crest Elevation Foot 739.7 715.0 703.1 663.3 628.0 640.5 XXX
Bottom Width Foot 210 285 130 300 120 500 XXX
Type Veg. Veg. Veg. Veg. Veg. Veg. XXX
Percent Chance of Use 5/ 3.6 2.5 1.7 3.5 3.7 2.7 XXX
Average Curve No. - Condition IT 84 77 77 82 77 77 XXX
Emergency Spillway Hydrograph
Storm Rainfall (6-hour) 6/ Inch 9.81 9.59 9.90 9.75 6.47 8.26 XXX
Storm Runoff Inch 7.85 6.75 7.04 7.51 3.90 5.51 XXX
Velocity of Flow (Vo) 1/ Ft./Sec. 3.8 3.0 1.8 2.7 0 3.1 XKX
Discharge Rate 7/ C.F.S. 1,020 400 30 965 0 348 XXX
Maximum Water Surface Elevation 7/ Foot 741.6 715.9 703.3 664.8 - 641.1 XXX
Freeboard Hydrograph
Storm Rainfall (6-hour) 8/ Inch 22.24 21,73 22.44 -22.10 15.14 18.72 XXX
Storm Runoff Inch 20,05 17.45 19.20 19.80 12.07 15.56 XXX
Velocity of Flow (Ve) 7/ Ft./Sec. 10.0 9.5 9.7 9.5 9.4 10.8 XXX
Discharge Rate 7/ C.F.S. 6,620 7,570 3,577 8,375 3,010 23,988 XXX
Maximum Water Surface Elevation 7/ Foot 745.1 719.9 708.1 668.2 632.7 647.5 XXX
Principal Spillway Capacity (Maximum) C.F.S. 40 63 29 44 47 412 XXX
Capacity Equivalents
Sediment Volume Inch 1.35 0.85 1.04 2.03 0.53 0.72 XXX
Water Supply Volume Inch 0 0 0 0 0 7.47 XXX
Detention Volume Inch 5.58 5.50 6.81 5.37 4.47 4.88 XXX
Spillway Storage 9/ Inch 4.57 4,35 5.45 3.20 3.50 7.23 XXX
Class of Structure B B B B A B XXX

by,

Exclusive of area controlled by other floodwater retarding structures.

2/ Consists of 3,450 acre-feet of recreational water storage and 4,200 acre-feet of municipal water supply

storage.

Includes the 140-acre sediment pool surface area of multiple-purpose structure No. 28. The total surface

area of the sediment and water supply pools is 842 acres.

4/ Measured from centerline of stream channel to effective top of dam.

5/ Based on regional analysis of gaged runoff. All structures exceed minimum requirements in Washington
Engineering Memorandum SCS-27,

6/ .5P for Class (A) structures and .75P for Class (B) structures. Value of P taken from Figure 3.21-1,
Supplement A, Section 4, National Engineering Handbook.

7/ Maximum during passage of hydrograph.

8/ 1.17p for Class (A) structures and 1.70P for Class (B) structures. Value of P taken from Figure 3.21-1,
Supplement A, Section 4, National Engineering Handbook, as modified by Engineering and Watershed Planning
Unit Technical Letter Code EWP-H-3, dated June 8, 1959.

9/ Storage from emergency spillway crest to top of dam.

CRTEIT)
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TABLE 4 - ANNUAL COST
Walnut Creek - Mountain Creek Watershed, Texas
(Trinity River Watershed)

(Dollars)

:Amortization ¢ Operation
of : and
Evaluation :Installation : Maintenance
Unit : Cost 1/ . cost 2/ . Total

'Floodwater Retarding

Structures
16A, 17, 18, 19A, and 20

and
Multiple-Purpose Structure

No. 28, and Basic Recrea- 4
tional Facilities 53,720 11,282 3/ 65,002

1/ 1Installation costs based on 1963 prices amortized for 50 years at
3.0 percent.

2/ Long-term prices as projected by ARS, September 1957.

g/ Include $10,182 for Operation and Maintenance for basic recreational
facilities.

Supplement
July 1963
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TABLE 5 - ESTIMATED AVERAGE ANNUAL FLOOD DAMAGE REDUCTION BENEFITS
Walnut Creek - Mountain Creek Watershed, Texas
(Trinity River Watershed)

(Dollars) 1/

:Estimated Average Annual Damage : Damage
Without : With : Reduction
Item : Project : Project :  Benefits
Floodwater
Crop and Pasture 28,472 8,144 20,328
Other Agricultural 5,905 953 4,952
Nonagricultural (road and
bridge) 3,693 323 3,370
Subtotal 38,070 9,420 28,650
Sediment
Overbank Deposition 15,073 3,705 11,368
Mountain Creek Lake 7,810 3,692 4,118
Subtotal 22,883 7,397 15,486
Erosion
Flood Plain Scour 277 73 204
Indirect 6,123 1,689 4,434
TOTAL 67,353 18,579 48,774

1/ Price Base: Long-term as projected by ARS, September 1957.

Supplement
July 1963
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INVESTIGATIONS AND ANALYSES

Land Use and Treatment Investigations

The status of land treatment measures for the watershed was developed by the
soil conservation districts assisted by personnel from the Soil Conservation
Service work units at Burleson, Dallas, and Fort Worth.

Conservation needs data for the watershed were studied and the quantity of
each land treatment practice which contributes directly to watershed protec-
tion and flood prevention that will be applied during the 5-year installation
period was estimated (table 1).

Engineering Investigations

The following steps were taken in making the engineering investigations:

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 was used to locate possible flood-
water retarding structure sites. Locations of structure sites
and valley cross sections were placed on the watershed base
map for use in field surveys. Cross sections of the flood
plain were surveyed at the selected locations (figure 7).

A field examination was made of all possible floodwater
retarding structure sites located stereoscopically. Sites
which did not show good storage possibilities or in which
obstacles were encountered, making the site unfeasible from
an economic standpoint, were dropped from further considera-
tion.

A system of floodwater retarding structures was selected
from the remaining sites for further consideration and de-
tailed survey. Plans of a floodwater retarding structure
typical of those planned for the watershed are illustrated
by figures 2 and 2A.

Topographic maps with 4-foot contour intervals and a scale

of 1 inch = 660 feet were developed on aerial photographs

from engineering surveys of the pool area of each site. The
height of the dams and the size of the pools were determined
by the storage volume needed to detain the runoff from the
principal spillway design storm and to provide storage needed
for sediment in the single-purpose floodwater retarding struc-
tures, plus additional storage for water supply in Site 28.
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Structure data tables were developed to show drainage area,
storage capacity planned for floodwater detention, sediment,
and water supply storage, release rate of the principal spill-
way, emergency spillway capacity, area inundated by the pools,
and other pertinent data for each structure (table 3).

The minimum floodwater detention capacity required for Class
(a) floodwater retarding structures is that needed to detain
temporarily the runoff from a 6-hour, 25-year frequency storm
and for Class (b) structures, the runoff from a 6-hour, 50-
year frequency storm. Additional capacity was planned in
Site 20 to detain the expected runoff from a 25-year frequency
storm event and in Site 18 the expected runoff from a 50-year
frequency storm event as determined from a regional analysis
of stream gage records. Although additional detention capac-
ity was planned in Sites 16A, 17, 19A, and 28, limitations
precluded providing capacity for the runoff from the 50-year
frequency event. All detention volumes exceed the above
minimums as set forth in Engineering Memorandum SCS-27.

Floodwater retarding structures 16A, 17, 18, and 19A were
planned above Site 28 because of site limitations of the
multiple-purpose site.

The percent chance of use of the emergency spillway as shown
in table 3 is based on a regional analysis of gaged runoff.

Appropriate spillway design and freeboard storms were selected
from figures 3.21-1 and 3.21-4, National Engineering Handbook,
Section 4, Supplement A, in accordance with criteria contained
in Engineering Memorandum SCS-27 and modified by Engineering
and Watershed Planning Unit Technical Letter EWP-H-3.

Spillway design and freeboard inflow hydrographs were devel-
oped for each of the floodwater retarding structures and the
multiple-purpose structure by the distribution graph method.
Various combinations of spillway widths and depths were com-
puted in order to determine the most economical structure.
All floodwater retarding structures and the multiple-purpose
structure were graphically routed using the Goodrich flood
routing method described on page 5.8-12 of the National Engi-
neering Handbook, Section 5, to determine the effective top
of dam.

Estimates were made of the volume of fill in the dams and the
costs of the structures. Total costs were determined from a
preliminary design and cost estimate of significant individual
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items such as embankment, principal spillway, clearing, and
fencing. Unit prices were determined from recent contracts
of structures in similar sites. Conditions peculiar to an
individual site such as wet excavation and clearing of dense

timber were considered.
Cost distribution tables were developed (table 2).

Hydraulic and Hydrologic Investigations

Steps taken, together with Investigations and determinations made during the
preparation of the Mountain Creek Watershed Work Plan of March 1955, were
utilized in this supplement to the work plan. Due to changes in floodwater
retarding structures and the request for inclusion of the multiple-purpose
site, it was necessary that additional steps be taken and more detailed in-
formation be developed during preparation of the supplement.

The following additional steps were taken as part of the hydrologic &nd hy-
draulic investigations and determinations:

1. Present and future soil-cover complex conditions were estab-
lished using current procedures and based on a 44 percent
sample of the Walnut Creek portion of the watershed.

2. Plan and profile sheets were prepared showing the limits and the
area of the flood plain, points where valley cross sections were
taken, and profiles of the stream channel and flood plain.

3. Additional valley cross sections which permitted a more de-
tailed evaluation of flooding were surveyed.

4. Data developed from cross sections were used to compute the
peak discharge-damage relationship for various flood flows.

5. Studies of population trends and water use requirements for
the city of Mansfield were prepared by the consulting engi-
neering firm.

6. Prior water rights downstream from the proposed multiple-
purpose structure were considered and found to be served.

7. Determinations were made of the area by depth increments that
would have been inundated by each storm in the evaluation
series under conditions that would exist due to:

a, Present conditions of the watershed.

b. The installation of land treatment measures.



c. The installation of land treatment measures and
floodwater retarding structures.

Reservoir Operation

Reservoir operation studies were made on the multiple-purpose reservoir consid-

ering the following:

1.
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