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WATERSHED WORK PLAN AGREEMENT

betwaen the

_ Bennett Creek Water Control and Improvement District
Local Organization

Brown-Mills Scil and Water Conservationm District
Local Organization

Mills County Commissioners Court
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, application has heretofore been made to the Sgcretary of
Agriculture by the Sponsoring Local Organization for assistance in pre-
paring a plan for works of improvement for the

Bennett Creek Watershed, State of
under the authority of the Watershed Protection and Flood Prevention Act
(Public Law 566, 83d Congress; 68 Stat., 666), as amended; and

Whereas the responsibility for administration of the Watershed
Protection and Flood Prevention Act, as amended, has been essigned by
the Secretary of Agriculture to the Service; and

Whereas there has been developed through the cooperative efforte of
the Sponsoring Local Organization and the Service a mutually satisfactory
plan for works of improvement for the Benpett

Creek Watershed, State of Texas . )

hereinafter referred to as the watershed work plan, which plan is annexed
to and made a part of this agreement;

USDA-FCX-FORY WOATH. A4, 1%}
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Now, therefore, in view of the foregoing considerations, the Sponsor-
ing Local Organization and the Secretary of Agriculture, through the Ser-
vice, hereby agree on the watershed work plan, and further agree that the
works of improvement as set forth in said plan can be installed in about

3 years,

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

1. The Sponsoring Local Organization 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. (Estimated cost $ 77,231 )

2. The Sponsoring Local Organization will acquire or provide
assurance that landowners or water users have acquired such
water rights pursuant to State law as may be needea in the
installation 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:

Sponsoring
Works of Local Estimated
Improvement Organization Service Construction Cost
{percent) {(percent) {dollars)
4 Floodwater
Retarding Structures 0 100 546,700

L=57 Y-t~ 16RT8- 2
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4. The percentages of the cost for installation services to be
borne by the Sponsoring Local Organization and the Service are
as follows:

Sponsoring Estimated
Works of Local Installation
Improvement Organization Service Service Cost
{percent) {(percent) (dollars)
4 Floodwater
Retarding Structures 0 100 113,299

5. The Spounsoring Local Organization will bear the costs of
administering contracts. (Estimated cost $ 2,000 ‘)

6. The Sponsoring Local Organization will obtain agreements from
owners of not less than 50% of the land above each reservoir and
floodwater retarding structure that they will carry out conserva-
tion farm or ranch plans on their land.

7. The Sponsoring Local Organization will provide assistance to
landowners and operators to assure the installation of the land
treatment measures shown in the watershed work plan.

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

9. The Sponsoring Local Organization will be responsible for the
operation and maintenance of the structural works of improve-
ment 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,

10. The costs shown in this agreement represent preliminary esti-

A-22274 11 ~685

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.
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11.

12.

13.
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This ~pgreement does not constitute a financial
document to serve as a basis for the chligation
of Federal funds, and financial and other
asgistance to he furnished by the Service in
carrying out the watershed work plan is contin-
gent on the appropriation cf funds for this

purpose.,

Where there is a Federal contribution to the con-
structicon cost of works of improvement, a separate
agreement in connecticn with each construction
contract will be entered into hetween the Service
and the Sponscoring Local Organization prior to

the issuance of the invitation to bid. Such
agreement will set forth in detail the financial
and working arrangements and other conditions that
are applicable to the specific works of improvement.

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

No member of Congress, or resident

commissioner, shall be admitted to any share or
part of this agreement, or to any benefit that may
arise therefrom; but this provision shall not be
construed to extend to this agreement if made with
a corporation for its general henefit.

The program conducted will be in compliance with
all requirements respecting nondiscrimination

as contained in the Civil Rights Act of 1964

and the regulations of the Secretary of Agriculture
(7 C.F.R. Sec. 15.1-15.13), which provide that no
person in the United States shall, on the ground

of race, color, or national origin, be excluded
from participation in, be denied the benefits of,
or be subjected to discrimination under any
activity receiving Federal financial assistance.

Rav. 1-65 Y- L-1657TB-4
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Bennett Creek Water Control and Improvement District
Logal Organization

oA Sl
/ Jim Soules
Title - President

-, W .
.

Dafe November 22, 1966

The signing of this agreement was authorized by a resolution of the govern-
ing body of the _ Bemmett Creek Water Control and Improvemen 8
. Local Organization

adopted at a meeting held on July 26, 1966

/ ‘ /o [.

1{2/ (Asirtna
ﬁy(Secretary, Local Organization)
; J. 8. Owens

Date November 22, 1966

- s . ..

3

The signing of this agreement was authorized by a resclution of the govern-
ing body of the Brown-Mills Soil and Water Conservation District
Local Organization

adopted at a meeting held on July 26, 1966

_ i B a e
(Vice President {Seovecaiy, LocakTOrganization)
W. G. Bishop

Date // — 2 2. -é 2
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Mills County Commissioners Court
Local Organization

By %Jﬂ? L7

£
~ Cecid Egger J;7'

Title County Judg
Date November 22, 1966

- W e

The signing of this agreement was authorized by a resolution of the govern-
ing body of the Mills Count:y Commissioners Court

Local Organization
adopted at a meeting held on November 22, 1966

k;/jzﬂgf“ ¢ ngjﬂ,/<£{;14;z5414¢

tSesrakaryxxisgakx@RGgARXXRRXBRY County Clerk
Walter A. Bryant

Date November 22, 1966

Local Organization

By

Title

Date

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

Local Organization
adopted at a meeting held on

(Secretary, Local Organization)

Date

Soil Conservation Service
United States Department of Agriculture

By

Date

4-22274 1166
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WATERSHED WORK PIAN

Bennett Creek Watershed
Mills, Lampasas, and Hamilton Counties, Texas

May 1966

PREFACE
This work plan for watershed protection and
flood prevention in the Bennett Creek water-

shed, Texas, was prepared by the Bennett
Creek Water Control and Improvement District,
the Brown-Mills Soil and Water Conservation
District, and the Mills County Commissioners
Court, the local sponsoring organizations.
Technical assistance was provided by the Soil
Conservation Service of the U. 8, Department
of Agriculture. The Bureau of Sport Fisherles
and Wildlife of the U.S. Department of Interior
collaborated with the Texas Parks and Wildlife
Department in the preparation of a reconnaig-
sance report of the fish and wildlife aspects
of the watershed. Financial assistance in
developing the work plan was provided by the
Texas State Soil and Water Conservation Board
and the Soil Conservation Service.

4-22274 11-66
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WORK PIAN
FOR

. WATERSHED PROTECTION AND FLOOD PREVENTION

BENNETT CREEK WATERSHED
Mills, Lampasas, and Hamilton Counties, Texas

Prepared Under the Authority of the Watershed
Protection and Flood Prevention Act, (Public Law
566, 83rd Congress, 68 Stat, 666), as amended.

Prepared By:

Bennett Creek Water Control and Improvement District

Brown-Mills Soil and Water Conservation District

Mills County Commissioners Court

With Assistance By:

U. &5, Department of Agriculture
So0il Conservation Service
May 1966
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WATERSHED WORK PLAN

Bennett Creek Watershed
Mills, Lampasas, and Hamilton Counties, Texas
May 1966

SUMMARY OF PLAN

Bennett Creek watershed, which comprises and area of 165 square miles,

is located primarily in the eastern portion of Mills County. The water-
shed also includes a small acreage in the southwest portion of Hamilton
County and the northern portion of Lampasas County. About 19 percent of
the project area is cropland, 80 percent is grassland, and 1 percent is
used for miscellaneous purposes such as farmsteads and roads. Extensive
erosion damage (flood plain scouring), with the resulting loss of fertile
topseil, is the largest single damage. Floodwater damage to crops and
pasture, other agricultural property, and to roads and bridges also i=
quite severe, Sediment damage in the form of infertile overbank deposi-
tion occurs on the flood plain. Deposition in the Stillhouse Hollow
Reservoir, currently under construction on the Lampasas River downstream
from Bennett Creek, will shorten the useful life of the reservoir. Total
floodwater and erosion damages in the watershed are estimated to be
$26,199 annually. '

This work plan proposes the application and maintenance of needed land
treatment measures on 3,411 acres of cropland and 17,865 acres of grass-
land at an accelerated rate during the 5-year installation period in
addition to the maintenance of those measures already applied. These
measures will improve the hydrologic condition of both cropland and grass-
land, This improvement in soil and cover will reduce sediment to flood-
water retarding structures below and will cause some reduction in flooding.
The installation cost of these land treatment measures will be $178,622,
Public Law 566 funds will bear $19,283 of these costs in order that
planning, application, and maintenance of these measures may be accom-
plished at an accelerated rate. Four floodwater retarding structures will
be constructed during the fourth and fifth yvears of the installation
period at an estimated total cost of $739,230., Local interests will pro-
vide all land, easements, rights-of-way, legal services, and contract
administration at an estimated value of $79,231,

Damages, after project installation, will be reduced from $26,199 to
$4,772 annually, Total benefits will be $33,982 annually, The ratio of
the average annual benefits aceruing to structural measures ($32,449) to
the average annual cost of these measures ($25,112) is 1.3 to 1.0.

The land treatment measures will be maintained by the owners and operators
of the land upon which the measures are applied under agreements with the

4—-22274 T0-66




Brown-Mills Soil and Water Conservation District. Structural measures
will be operated by the Bennett Creek Water Control and Improvement
District and will be maintained by the Mills County Commissioners Court.

DESCRIPTION OF THE WATERSHED

Physical Data

Bennett Creek is a tributary of the Lampasas River in the range country
of central Texas. It heads approximately 5 miles north of Goldthwaite,
in Mills County, and flows southeastward into the Lampasas River in
northern Lampasas County near the junction of Mills, Hamilton, and
Lampasas Counties. The mainstem divides into 4 major tributaries in
the upper central reaches, These include North Bennett, Mustang,
Middle Bemnett, and South Bemmett Creeks. Goldthwaite, located on

the western edge, is the largest town in the vicinity of the watershed.
A total of 105,600 acres or 165 square miles is draimed by Benmett
Creek,

The watershed lies within the Lampasas Cut Plain physiographic area.

The underlying rocks are Lower Cretaceous formations of the Fredericks-
burg and Trinity groups. The topography features deep valleys which
have been incised into a moderately rolling plain surrounded by steeply
escarped tabular divides. Crystalline limestones of the Edwards formation
cap softer limestones of the Comanche Peak formation on the divides and
scattered isolated mesas, Thick marl or clay beds interbedded with
limestones occur beneath the rolling plain, A thin bed of sandstone of
the Paluxy formation and limestones and marls of the Glen Rose formation
are exposed in the valleys, The alluvial flood plain is of moderate
width on the mainstem but becomes narrow on most tributaries. Elevations
above mean sea level range from 1,760 feet on the northern divide to
1,090 feet in the channel near the Lampasas River. '

Shallow to moderately deep clayey soils of the Grand Prairie Land Resource
Area cover the watershed, These soils have developed on the limestone

and marl bedrock materials under a tall- and mid-grass vegetation., The
major series in the uplands include the Tarrant, Denton, San Saba, and
Crawford soils, Highly productive clay loams predominate on the alluvial
flood plain. About half of the flood plain is in cultivation. The ma jor
use of the upland soils is for grassland with areas of the deeper soils
being utilized for cultivation.

The land use for the watershed is as follows:

A-22FF4 Tebs




Land Use Acres Percent
Cropland 20,200 19
Grassland 84,157 80
Miscellaneous L/ 1,243 1

105, 600 100

1/ Roads, villages, and farmsteads.

The mean annual rainfall of 28.5 inches is well distributed throughout

the year. The larger monthly amounts occur in April, May, and September.
The average date of the last killing frost in the spring is March 31, and
that of the first in the fall is November 16, providing a growing season

of 235 days.

Economic Data

- D WP W R AN D e s wmw 0 e

Bennett Creek watershed is located in an area which is dependent upon
agriculture for 84 percent of its total income. Mills County is among
the State's leaders in numbers of and income from sheep and geoats.
Ninety percent of the total agricultural income is derived from live-
stock and poultry. The remaining 10 percent of farm income is from
crops such as oats, hay, and wheat primarily, with grain sorghum, corn,
and cotton contributing a small amount, :

Present flood-plain land use is as follows: wheat, 19 percent; oats,
13 percent; hay, 11 percent; grain sorghum, 3 percent; corn, 3 percent;
pasture, 50 percent; and miscellaneous uses, 1 percent. Future trends
are toward increased grass and livestock production, There is no
indication that crops in surplus supply will be increased.

Flood-plain lands were intensively cultivated from the early 1900's
through the 1940's, but flooding, with resultant losses of crops and
valuable topsoil, caused the abandonment of much of this cropland to
poor quality pasture.

Farms in the watershed and in Mills County, as is true nationwide, are
becoming fewer in number but larger in size. 1Im 1954 Mills County had
893 farms averaging 475 acres in size and valued at $23,882 each. By

1959 farm numbers had dropped to 767, but acreage and value had risen

to 553 and $37,870, respectively,

Bennett Creek watershed has 289 operating farm units averaging 365 acres
in size. Of these, 165 are family-type farms averaging 390 acres in
size. Twenty of the family-type farms have land in the flood plain.

Farm and ranch operators buy and sell livestock, in addition to raising
their own stock, in an effort to increase their income. About 50 percent
of all operators work an average of 2 days off the farm to supplement

422274 V-68




income, This is necessary because farm units are generally too small to

be economical. Agricultural land is not utilized near its potential
because farming equipment is expensive, and 25 percent of the operators are
62 or more years of age. The average farm family makes less than $3,000
per vear, The opportunity for promoting the Rural Area Development cffort
is excellent because average farm income is low, off-farm employment is
difficult to find, and wage rates are low.

The city of Goldthwaite, located just outside the western boundary of the
watershed, has a population of 1,383 and is the county seat of Mills
County, In addition to providing adequate stores and services for the
surrounding area, it is a livestock, wool, and mohair marketing center,
Good highways serve the city for both north-south and east-west travel.
Approximately 117 miles of all-weather roads provide adequate transpor-
tation facilities throughout the watershed.

Land Treatment Data

The watershed is served by the Scoil Conservation Service Work Unit at
Goldthwaite, which assists the Brown-Mills Soil and Water Conservation
District. This was one of the early districts to be organized in the

State of Texas. Many conservation measures established during the early
days of the district are still in evidence throughout the watershed. Farm
operators have made good progress in the establishment of land treatment
measures needed for the continued utilization and conservation of the agri-
cultural land.

WATERSHED PROBLEMS

Floodwater Damage

Damages to 3,870 acres of agricultural land, as a result of flooding, is
extensive, as is damage to other agricultural property, roads and bridges.
The bulk of this damage occurs on 2,350 acres of fertile land beiow the
confluence of North and South Bennett Creeks. Another 470 acres below
the confluence of Bennett Creek and the Lampasas River are subject to
considerable damage from floods that originate on Bennett Creek. Major
floods covering more than half of the flood plain have occurred on an
average of about once every six years. Recent major floods occurred in
1957 and 1959. The most recent flood occurred in May 1965. The flood of
October 3 and 4, 1959, inundated approximately 3,850 acres on Bennett
Creek and its tributaries. Recorded rainfall amounts varied from 5.80
inches at Goldthwaite, in the headwaters, to 10.94 inches at Moline near
the bottom of the watershed. Runoff from this storm was high because of
wet soil conditions caused by rainfall during the previous week. The

" storm produced an estimated 5.5 inches of surface runofif from the watershced

and a peak discharge of 31,900 cubic feet per second at valley section
No. 1 (figure 3). A flood of this size has a 2.5 percent chance of

4-22274 12_6KH
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Severe damage to roads, bridges, fences, and other agricultural
property resulted from this flood of May 1965.

Extensive fence and road damage on Bennett Creek.

4=11174 Y.unnm




Floods of major proportions, such as this, do extensive damage to crops,
pasture, roads, bridges, fences, and other agricultural property. Scour
damage to fertile flood-plain soils is severe,

Damage to crops, pasture, and fertile bottomland soils 13 high
throughout the watershed,

d-2:ET4 Tt d




occurring in any given year. The storm of October 13 and 14, 1957, caused
flooding of 1,950 acres of flood plain. Rainfall amounts varied from 4.54
inches at Moline to 6.39 inches at Goldthwaite. A storm of this size has
a 30 percent chance of occurring in any given yedr.

During the 1936-1964 evaluation period there were 5 major floods and 38
minor floods.

Floodwater from this watershed contributes heavily to the flood problem
on the Lampasas River since the drainage area of Bennett Creek is greater
than that of the Lampasas River at the confluence of the two streams.
However, no monetary appraisal has been wade of damage on the Lampasas
River as a result of floodwater originating in Bennett Creek.

Because of the ever-present flood threat and the resulting flood-plain
scour, flood-plain lands are managed in a manner that results in produc-
tion far below the actual potential of the land. The value of this land
varies from $100 to $250 per acre depending upon location within the
watershed. The value of production varies from $3.67 to $67.50 per acre
depending upon use.

Under nonproject conditions the estimated average annual monetary damage
by floodwater is $10,736. Of this amount, 56,156 is crop and pasture;
$3,002, other agricultural; and $1,578, road and bridge. Indirect damage,
such as interruption of travel, re-routing of school buses and mail routes,
interruption of livestock feeding and management regimen, losses sustained
by businessmen of the area, and similar losses, is estimated at $2,382

annually,

Erosion Damage

Severe flood-plain scour damage is a major problem in the watershed. Depth
of the fertile clay loam topsoil on the flood plain varies from less than

3 feet to more than 5 feet deep over sandy, gravelly, and cobbly materials.
Removal of the topsoil seriously damages or destroys the productive capac-

ity of these soils. Approximately 1,100 acres have been damaged from 10 to
80 percent by this process. '

Continued scouring by the eroding floodwater is increasing the damage on
soils already damaged. Approximately 30 percent of the topsoil has been
lost on 585 acres; 60 percent has been lost on 358 acres; 90 percent has
been lost on 118 acres and over 90 percent has been lost on 39 acres.
Approximately 75 acres of this once productive cropland have been abandoned
during the past 10 to 20 years. It is now low-grade pasture producing
little but shallow-rooted invading forbs and grasses and brush, An
additional 110 acres are destined to be abandoned within the next 20 to 25
years at the present rate of desecration. The average annual damage from
scour is $12,801.

422274 10-66
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Sheet erosion rates in the upland are moderate. OF the tatal estimated
upland annual gross erosion, 84 percent is produced by sheet orasion, [4
percent by scouring, and 2 percent by channel crosian.

Sediment Damage

Limestone gravels and calcareons sands derived fram the strcam hedland
mixed with silts and clays from sheet crosion have damaged 153 acres of
flood-plain lands. Approximately 55 acres have heen domaged 10 pereent
and 98 acres, 20 percent in terms of reduced praductivity., These depnsits,
which are low in fertility, cover established grasscs ond recovery is slaw.
The average annual value of this damage is $280,

Sediment deposition from Bennett Creck watershed to Stillhonse HolFaw
Reservoir, now under construction on the Lampasas River, will be 65 acre-
feet annually. The annual damage will amount ta $2,124,

Problems Relating to Water Management

Goldthwaite obtains its water [rom the Celorado River. TFhe small coman-
nities in the area obtain their water from undergraund sonrces. Water lor
rural domestic and livestock use is obtained from wells, larm ponds, and
streams. The present supply is adequate tu mect the present and Toture
needs of this area.

Opportunities for water-based recreation are available at ncarhy Iigh and
Lakes on the Colorado River. Kemp Lake, located on Middle Rennett Crock,
is a privately owned lake which is available for fishing. Bennott Crick
offers some opportunities for fishing during ycars of narmal rainlall,

There is no evidence of stream polluticn.

PROJECTS OF OTIIER AGENCIES

Stillhouse Hollow Reservoir, a multiple-purposc rescrvair located down-
stream from Bennett Creek on the Lampasas River, is under canstriction hy
the Corps of Engineers. This reservoir will be benceflited by tha praject
as a result of the reduction of sediment being deposited in it.

BASIS FOR PROJECT FORMULATION

A meeting was held with the sponsoring local organizations to discoss
problems in the watershed and to determine their ohjectives wnd the digrod
of development desired. The Brown-Mills Soil and Watcr Conservatioa
District and the Bennett Creek Water Control and Improvement bistrict

‘listed as objectives thc improvement of the low farm income and i lievel ul
flood protection to the flood plain of Rennctt Creck which wonld redoce
the average annual damages by 75 to 80 percent. Tt was asrccd that the
4—22274 e




application of 80 percent of needed land treatment measures prior to the
end of the project installation period is essential in order that project
objectives be accomplished. The Mills County Commissioners Court joins
the Brown-Mills Soil and Water Conservation District and the Bennett Creek
Water Control and Improvement District as an active partner to assist them
in accomplishing their objectives,

A study of topographic maps and aerial photographs, supplemented by field
investigation, indicated that there were many locations from which to
select a system of floodwater retarding structures that would provide the
desired level of protection. Most of the sites offered opportunities for
multiple-purpose development. These were called to the attention of the

sponsors.

The system of four floodwater retarding structures represents the least
costly system of structural measures that will meet the objectives of the
sponsors, There is no interest in multiple-purpose development.

WORKS OF TMPROVEMENT TG BE INSTALLED

Land Treatment Measures

The use of each acre of land within its capabilities and its treatment in
accordance with its needs has long been recognized as basic in the building
of a strong and free community, state, or nation. Sponsors of this project
are well aware of this fact, and the installation and maintenance of

needed land treatment measures is deemed essential.

Realizing that adequate soil surveys are the first step in the planning and
application of land treatment measures, approximately 49,114 acres of these
surveys are scheduled for completion during the first two years of the
S5-year installation period. Public Law 566 funds in the amount of $2,303
will be provided for this specific purpose. With this accomplished,
planning and application of needed measures can be achieved without inter-
ruption and on schedule.

In addition to effectively maintaining those land treatment measures
already established (table 1A), additional conservation measures or com-
binations of measures to be applied on cropland include conservation
cropping system, contour farming, grassed waterways, gradient terraces and
diversions. Grassland conservation practices to be applied and maintained
include pasture planting and proper pasture management on what is now
marginal cropland. Control of invading brush on what is now low producing
rangeland will be accomplished by both chemical and mechanical means. Tt
is expected that proper management on most of this land will enable native
grasses to become re-established.

Native and adapted introduced grasses will be seeded on those areas where
seed sources are inadequate to assure rapid re-establishment of native

4-22274 10-86
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Properly managed crop residues improve soil atructure
and fertility, and enable the soil to absorb rainfall
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Mechanical control of invading brush when coupled
with sound range management practices, results in
more high quality livestock forage, and provides
excellent protection to the watershed,
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grasses. Range proper use and range deferred grazing will result in
greater production of preferred forage plants. Farm ponds will be con-
structed to provide more uniform distribution of grazing. These wmeasures,
in combination with improved livestock management, such as carefully
planned salting and supplemental feeding locations, will result in
increased production of high quality forage on a sustained yield basis.

These planned land treatment measures will improve soil cover and condi-
tion. This improvement will hold soil and water losses to a minimum,
will assure proper functioning of floodwater retarding structures, will
reduce flooding, and will increase the income of the operators of agri-
cultural lands to a comfortable level in harmony with a prosperous and

expanding economy.

Structural Measures

Four floodwater retarding structures will be constructed to provide flood
protection to the agricultural land in the flood plain of Bennett Creek
(figure 3). The proposed system of floodwater retatrding structures will
detain runoff from 34.1 percent of the entire watershed. The total capac-
ity of the floodwater retarding structures is 14,668 acre-feet, of which
2,087 acre-feet is provided for sediment accumulation over a 100-year
period and 12,581 acre-feet is provided for floodwater detention storage.
These structures will detain an average of 4,19 inches of runoff from the
watershed area above them. This is equivalent to 1.43 inches of runoff
from the entire watershed.

A minor relocation of a telephone line will be required at floodwater
retarding structure site No. 3.

All of the structure sites are located on sedimentary rocks of Lower
Cretaceous age. The structure of these beds is simple with a slight dip
to the southeast. Soft marls and thin to medium bedded hard limestones
of the Glen Rose formation occur in the foundations and lower abutments.
Soft, fine-grained sandstones of the Paluxy formation occur in the abut-
ments above the Glen Rose limestonme, Clays and marls interbedded with
thin beds of hard limestones oc¢ccur in the uppetr parts of the abutments
and the emergency spillway areas. The alluvial valleys consist of silty
to sandy clays (CL) overlying gravelly materials (GC, GM, and GP) with
cobbles and boulders. Soil development on the abutments of all sites is
poot except at Site 2, where terrace deposits occur in the left abutment.

The estimated cost of the floodwater retarding structures is 5739, 230,
Figures 1, 2, and 2A illustrate features which are typical of the flood-
water retarding structures to be installed, Tables 1, 2, and 3 show
details on quantities, cost, and design features.

4-22274 10-6%
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EXPLANATICON OF INSTALLATION COSTS

Land treatment measures listed in table 1 will be applied by local
interests at an estimated cost of $178,622. This includes funds for
Public Law 46 technical assistance to be furnished by the Soil Conserva-
tion Service and Agricultural Conservation Program cost sharing as admini-
stered by the Agricultural Stabilization and Conservation Service.

Current costs were used for the establishment and application of the
various measures. To expedite the application of these measures, $19,283
of Public Law 566 funds will be provided to accelerate technical assist-
ance during the 5-year installation period, This amount includes $2,303
for the completion of soil surveys during the first two years.

The total installation cost of the four floodwater retarding structures is
estimated to be $739,230. The Public Law 566 share of this cost is
$659,999, of which $546,700 is for construction and $113,299 is for
installation services. The local share of the cost is $79,231, which
includes $77,231 for land, easements, rights-of-way, relocations, and
legal fees, and $2,000 for contract administration (table 2).

The construction cost includes the engineer's estimate and contingencies.
The engineer's estimate is based on the unit cost of construction items
planned for each structural measure, The unit cost is based on actual
cost of structural measures in similar areas modified to conditions found
in this watershed. Ten percent of the engineer's estimate was added as

a contingency to provide funds for unpredictable construction costs.

Installation services consist of engineering and administrative costs and
are based on Service experience in similar areas., The engineering portion
of this cost consists of, but is not limited to, detailed surveys, geolog-
ical investigations, laboratory reports, designs, cartographic services,
and inspection services. '

4-222%3 10 86
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The sponsors' cost for land was based on the appraisced value of the Land
needed for the installation of these structures. Appraisals were based
on current prices being paid [or land in the arca. The estimted cost
of altering the utility line was obtained from the utility company,

The estimated cost of legal fees was based on the number of cascments to
be obtained. The cost of contract administration is bascd on exporicnce
in other watersheds,

The estimated schedule of obligations for the 5-year installation period,

covering installation of land treatment and structural measures; is as
follows:
Schedule of Qbligations
Fiscal: : Public Law : Other
Year : Measure 1 566 Funds Funds : Total
(dollars) (dollars) (dollarg)
lst Land Treatment 4,821 39,835 44,656
2nd  Land Treatment 4,821 39,835 44,656
3rd  Land Treatment 3,857 31,868 15,725
4th Land Treatment and Sites
1 and 2 342,001 63,850 A05,851
5th Land Treatment and Sites
3 and 4 323,782 63,182 386,964
TOTAL 679,282 238,570 917,852

EFFECTS OF WORKS OF IMPROVEMENT

The installation of all measures, both land treatment and structural,
included in this plan for watershed protection and [lood prevention, will
benefit approximately 165 farms and ranches in the watcershed., This
includes 20 family-type farms with agricultural land on the [lood plain.
Well in excess of 25,000 people will benefit From this projoct dnring its
life.

Protection will be provided to 3,493 acres below lloodwater retarding
structures (figure 3), This includes 470 acres along the main stem of
the Lampasas River. Approximately 456 acres of [lood plain, now pre-
dominantly low quality pasture, are located in the sediment and detention
pools of floodwater retarding structures. Land treatment will provide
the only protection to the 391 acres of flood plain nut below stroctares.
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Had the project been installed during the 1936-1964 evaluation period,
flooding in the benefited area would have been eliminated from 18 of the
43 storms that occurred. Four of the five major floods would have been
reduced to minor floods., Flooding from the storm of October 1959 would
have been reduced from 3,010 to 2,045 acres in the watershed below flood-
water retarding structures. Flooding from the storm of October 1957
would have been reduced from 1,400 to 215 acres in this area. Floodwater
damage, excluding sediment and scour damage, caused by these 2 storms
would have been reduced from approximately $66,800 to $32,500 and from
$23,200 to $2,850, respectively, at long-term prices. The over-all
reduction from all floods would be much greater than the reductions indi-
cated for the 1959 and 1957 floods,.

The following tabulation shows the effect of the project in the benefited
area within the watershed from 24-hour duration storms of 2, 10, and 50
percent chance of occurrence in any given year. Damage figures associated
with the acres shown are for spring floods. Damages reflect only flood-
water damages to crops and pasture, other agricultural property, and roads
and bridges. Overbank sediment deposition, sediment deposition to
Stilthouse Hollow Reservoir, and flood-plain scour damages are not
included in the damage figure,

Percent Chance; Without Project : With Project
of Occurrence :Acres Flooded:Dollar Pamage:Acres Flooded:Dollar Damage

30 994 19,831 69 154
10 2,595 67,243 1,247 27,823
2 3,023 84,656 2,115 53,629

Flooding on the 470 acres on the Lampasas River downstream from Bennett
Creek will also be reduced as a result of installation of this project.
The monetary value of this reduction was not estimated.

Owners and operators of flood-plain land will manage approximately 400
acres of pasture more intensively as a result of flood protection. It
is not expected that any flood-plain land will be shifted from pasture
to cropland, nor is it expected that the project will result in any
increase in acreage of crops in surplus supply.

Excellent opportunities for the development of on-farm income producing
recreation will become available at and in the vicinity of sediment
pools of floodwater retarding structures. Local sponsors stated that
sediment pools of floodwater retarding structures will be open ioc the
general public on either a fee basis or by permission of the landowners
involved. These will provide needed water-based recreation activities,
such as fishing, hunting, picricking, and camping. Such facilities are

4-22274 10-66
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used heavily by youth organizations such as Boy Scouts, Girl Scouts,
church organizations, etc, These facilities will furnish approximately
3,000 visitor-days of recreation annually. Most of the usage will occur
from April through September, but it is expected that some use will be
made of these facilities throughout the year.

The following excerpts applying to this watershed are quoted from the

report dated February 18, 1966, from the Bureau of Sport Fisheries and
Wildlife, Fish and Wildlife Service, U. S. Department of the Interior,
Albuquerque, New Mexico:

"There is no Important fish habitat in the watershed. When the
streams are flowing, local residents catch bullheads, largemouth
bass, buffalo-fishes, carp, a few channel catfish, and several
species of sunfish. Fishing is light and occurs mainly on week-
ends. This sitvation would not be expected to change without

the project. There is no commercial fishing and none is expected
in the future,

"Construction and operation of the . . . floodwater reservoirs
would provide fish habitat where previously little or none
existed,

L e I T T o,

"With the project, land treatment measures such as range improve-
ment and cover crop plantings would improve habitat for most
species of upland game, Brush eradication and control and clearing
for floodwater retarding structures would destroy some wildlife
habitat, The sediment pools of the floodwater retarding structures
would provide resting habitat for migrating waterfowl which would
provide some waterfowl hunting. :

An excellent opportunity exists in the watershed to develop some
good quality fishing, improve habitat in some areas, and minimize
losses of wildlife habitat in other areas."

Sediment deposition from Bennett Creek watershed to Stillhouse Hollow
Reservoir 1s expected to be reduced by 58 percent as a result of the pro-
ject. Flood-plain scour now eroding valuable bottomland at a rapid rate
will be reduced by 82 percent. Damages from overbank deposition of
infertile sediment will be reduced by 71 percent.

Prolonged release flows from floodwater retarding structures, following
heavy rains, will inundate low water crossings on the county roads below
Center City.

Secondary benefits will accrue to the trade area as a result of increased

business to those who furnish farming equipment, petroleum products,

4-22274 10-88




1o

fertilizers, farm supplies, sporting goods, and the various services
assocliated with a farming and ranching community.

- PROJECT BENEFITS

The estimated average annual monetary damages (table 5) within the water-
shed will be reduced from $26,199 te $4,772, a reduction of 82 percent,
Crop and pasture damages will be reduced from $6,156 to $1,186, or 81
percent. Other agricultural damages, such as loss of fences, farm equip-
ment, livestock, and other property, will be reduced from $3,002 to $476,
or 84 percent, Road and bridge damage will be reduced from $1,578 to
$326, or 79 percent. Flood-plain scour damages, now occurring at the
rate of $12,801 annually, will be reduced to $2,269, or 82 percent,
Damages from overbank deposition of infertile sediment upon fertile
bottomland soils, now occurring at the rate of $280 annually, will be
reduced to $81, or 71 percent, Of the $21,427 damage reduction benefits
attributable to the project, $20,286, or 95 percent, are the result of
structural measures, with the remaining 5 percent reduction the result

of land treatment,

Sediment damages to Stillhouse Hollow Reservoir will be reduced from
$2,124 to 5882, or 58 percent,

Benefits from the intensification of land use, as the result of project
installation, are expected to accrue at the rate of $4,725 annually.,
These benefits will result from pasture planting, fertilization, and more
intensive management of land now in poor quality, low producing pasture.
Incidental recreation benefits from use of sediment pools of floodwater
retarding structures will be $3,787 annually. Secondary benefits,
although not considered pertinent from a national viewpoint, will amount
to $2,801 annually in the immediate locale, This amount, which excludes
indirect benefits in any form, results from $2,807 in benefits stemming
from the project and $219 in benefits induced by the project, minus $225
negative project benefits as a result of the value of annual production
lost in the pool areas exceeding the annual value of easements by that
amount. Although monetary benefits were not evaluated, flooding on the
Lampasas River below Bennett Creek will be reduced substantially after
the project is installed. This project will afford residents of the
watershed a greater sense of security and will provide a more healthful
enviromment in addition to the substantial benefits mentioned above,

COMPARISON OF BENEFITS AND COSTS

The total average annual cost of structural measures (amortized total
installation cost, plus operation and maintenance) is $25,112, These
measures are expected to produce average annual primary benefits of
$29,648. The benefit-cost ratio without secondary benefits is 1.2 to 1.0,

4 -2227T4 1L-8R
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approximately 20 persons., The contracting officer will be provided with
transportation facilities so that he will be able to make inspection
trips to the locations of apparent low bidders' equipment plants and to
all construction sites as necessary to perform his duties.

Land, easements, and rights-of-way, including utility, pipe lime, road

and improvement changes, will be acquired for all of the plamned struc-
tural measutres by the Bemnett Creek Water Control and Improvement District
and/or the Mills County Commissioners Court, The Commissionmers Court will
assume prime responsibility for acquisition of such land, easements, or
rights-of-way as will be needed upon specific request of the water control
and improvement district.

The Mills County Commissioners Court has the authority under applicable
State law to exercise the right of eminent domain, if necessary, to
acquire such land, easements, or rights-of-way, including utility, pipe
line, road and improvement changes, as will be needed in connection with
the works of improvement to be installed with Federal assistance., The
legal adequacy of easements, permits, etc., for the construction of the
planned structural measures will be determined by the Bennett Creek Water
Control and Improvement District,

The structural measures will be installed during a 5-year installation
period pursuant to the following conditions:

1. The requirements for land treatment in the drainage area
above the floodwater retarding structures have been met,

2, All land, easements, rights-of-way, and permits have been
obtained for all structural measures or written statements
have been furnished by the Mills County Commissioners Court,
glving a schedule for remaining non-cleared sites, by site
number, and the exact date by which all land rights therefor
will be obtained or the right of eminent domain of the county
will be used to secure any remaining land, easements, or
rights-of-way and that sufficient funds are available for
purchasing these easements and rights-of-way and for con-
demnation proceedings and awards.

3. Court orders have been obtained from the Mills County Com-
missioners Court that the county roads affected by the fleod-
water retarding structures will be relocated or raised 2 feet
above emergency spillway crest elevation at no expense to the
Federal government, or closed, or permission granted to
temporarily inundate the road, provided equal alternate
routes can be provided.

A-222T4 ¥T-6E
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4., The contracting agencies are prepared to discharge their
‘regponsibilities,

5. Project, land rights, and operation and maintenance agree-
ments have been executed,

6. Public Law 566 funds are available,

FINANCING PROJECT INSTALLATION

Federal assistance for carrying out the works of improvement described
in this work plan will be provided under the autherity of the Watershed
Protection and Flood Prevention Act (Public Law 366, 83rd Congress; 68
Stat. 666), as amended.

The cost of installing the needed land treatment measures during the
5-year installation peried will be borne by the landowners and operators
of the land on which these measures are installed. The Agricultural
Stahilization and Conservation Service will provide financial assistance
for the installation of those land treatment measures which are eligible
for this assistance. The Farmers Home Administration, local banks, and
other lending institutions can arrange financing for the landowners and
operators' share of the cost., The Soil Conservation Service will provide
funds in the amount of $43,432 to finance the cost of technical assistance
in planning and application of the land treatment measures. This con~
sists of $19,283 of Public Law 566 funds and $24,149 to be provided from
Public Law 46 funds (table 1).

Funds for the local share of the cost of installing the structural
measures will be provided by the Mills County Commissioners Court,

It is anticipated that 95 percent of the easements to be acquired will be
donated. Out-of-pocket costs are expected to be $4,000., This consists
of the cost of acquiring those land easements and rights-of-way that are
not donated, the costs of modification or relocation of roads, pipe lines,
and utilities, and contract adminlstrationm.

Financial and other assistance to be furnished by the Service is contin-
gent on the appropriation of funds for this purpose, In additien, all
prerequisite conditions will be met before Federal funds will be made
avallable for the installation of the structural measures.

PROVISIONS FOR OPERATION AND MATNTENANCE

Land treatment measures will be maintained by the landowners and operators
of farms and ranches on which the measures are installed under agreements
with the Brown-Mills Scil and Water Conservation District. Representatives
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of the district will make periodic inspections of the completed land
treatment measures to determine maintenance needs. The landowners and
operators will be encouraged to perform needed maintenance and management
practices. District-owned equipment will be made available for this
purpose in accordance with existing working arrangements.

The structural measures will be operated by the Bennett Creek Water
Control and Improvement District and maintained by the Mills County Com-
missioners Court. An operations and maintenance agreement will be
executed by parties hereto prior to the issuance of invitation to bid on
construction of the structural measures. The agreement will set forth
specific details on procedure in line with recognized assignments of
responsibility. The estimated annual operation, maintenance, and replace-
ment cost is $895, based on long-term prices.

The Bennett Creek Water Control and Improvement District will have main-
tenance inspection and coordinating responsibility for all of the struc-
tural measures, but accomplishment and financing will be the responsibility
of the Mills Gounty Commissioners Court.

The Bennett Creek Water Contrel and Improvement Distriet, the Browm-Mills
Soil and Water Conservation Distriet, and the Mills County Commissioners
Court will be represented on each joint inspection group making scheduled
inspections of works of improvement. Inspections will be made in accord-
ance with procedural details of the operation and maintenance agreement.

The Serviece and the sponsors will make a joint inspeection annually, or
after unusually severe storms, or in the event of other unusual conditions
that may adversely affect the works of improvement, for three years
following installation of each structure. Inspection after the third vear
will be made annually by the sponsors, The Service will participate in
annual inspections as often as it elects to do so after the third vear.
Inspection items are those items which may need maintenance. These
include, but will not be limited to, the condition of the principal spill-
ways, earth fills or embankments, and vegetative cover of the earth fills
and emergency spillways; the need for removal of woody vegetation; and

the condition of feneces, gates, and other appurtenances installed as a
part of the structural measures.

Maintenance needs for all structural measures noted by the representative
of the Bennett Creek Water Control and Improvement District, or those
called to his attention by others and confirmed by him, will be referred
to the Mills County Commissioners Court. The representative of the water
control and improvement district will prepare a report of all maintenance
inspections, A copy of the report will be submitted to the Service repre-
sentative. The water district representative will keep summary control
records in support of proper maintenance having been performed on these
works of improvement for the entire watershed.

4-22274 1.-66
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The Soil Conservation Service, through the Brown-Mills Soil and Water
Conservation District, will participate in operation and maintenance by
furnishing technical assistance to aid in inspections and technical
guldance and information necessary for the operation and maintenance
program,

Provisions will be made for free access of representatives of the Bennett
Creek Water Control and Improvement District, the Mills County Commissioners
Court, the Brown-Mills Soil and Water Conservation District, and Federal
representatives to inspect and provide for maintenance for all structural
measures and their appurtenances at any time.

422274 10-88




TABLE 1 - ESTIMATED PROJECT INSTALLATION COST

Bennett Creek Watershed, Texas

Number Estimated Cost (Dollar
Installation Cost : to Be Public Law : :
Ttem : Unit : Applied : 566 Funds Other
LAND TREATMENT
86il Conservation Service
Cropland Acre 3,411 - 16,460
Grassland Acre 17,865 - 118,730
Technical Assistance 19,283 24,149
SCS Subtotal 19,283 159,339
STRUCTURAL MEASURES
Soil Conservation Service
Floodwater Retarding
Structures No. 4 546,700 -
SCS Subtotal 546,700 -
Subtotal -~ Construction 546,700 -
Installation Services
Soil Conservation Service
Engineering Services 66,539 -
Other - 46,760 -
3€S Subtotal 113,299 -
Subtotal - Installation Services 113,299 -
Cther Costs
Land, Easements, and Rights-of-way - 77,231
Administration of Contracts - 2,000
Subtotal - Other Costs - 79,231
TOTAL STRUCTURAIL, MEASURES 659,999 79,231
TOTAL PROJECT 679,282 238,570
SUMMARY
Subtotal SCS 679,282 238,570
TOTAL PROJECT 679,282 238,570

1/ Price Base: 1966
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1/ Values obtained from routing,

2/ Difference in elevation between the top of the settled dam and
the bottom of the stream channel.

3/ 1Is the average number of times the emergency spillway will be
expected to function in 100 years.

4/ Based on Engineering-Hydrology Memorandum TX-1, "Design Storm
Inflow Hydrograph Development Methods," October 15, 1963.

5/ Obtained from curves drawn from figure 4-R11472 revised March

1959 and ES-98 dated April 27, 1955, based on flows obtained from
routing of hydrographs.

May 1966
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TABLE 4 - ANNUAL COST

Bennett Creek Watershed, Texas

(Dollars) 1/

: Amortization of : Operation and :
Evaluation : TInstallation Maintenance :
Unit : cost L/ Cost 2/ : Total

Floodwater Retarding

Structuras (4) 24,217 895 25,112
TOTAL 24,217 895 25,112
1/ Price Base: 1966, Prices amortized for 100 years at 3.125 percen

2/

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

May 1¢
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TABLE 5 - ESTIMATED AVERAGE ANNUAL FLOOD DAMAGE REDUCTION BENEFTTS

(Dollars) 1/

Bennett Creek Watershed, Texas

: Estimated Average Annual Damage Damage
: Without With Reducti
Item : Project Project Benefi
Fleoodwater
Crop and Pasture 6,156 1,186 4,97
Other Agricultural 3,002 476 2,52
Non-Agricultural
Road and Bridge 1,578 326 1,25
Subtotal 10,736 1,988 8,74
Sediment
Qverbank Deposition 280 81 19
Erosion
Flood Plain Scour 12,801 2,269 10,53
Tndirect 2,382 434 1,94
TOTAL 26,199 4,772 21,42

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

May .



9967 4EW

*A1 renuue q¢qnam Jo €311J2usg UOTIoNPaIl asewep

*1T043959Y MOTTOH SS0OYTTT3E €1 JUSWIPAS JO UOTIJuPsr woig /3
"i$61 Joqusidas ‘syv Ag pojosfoad se sao1ad misy-Suog

peeT} 2pTavad TT14 S2Insean juswleas) pue] 32Y] pOIRWIISD ST IT ‘UoTI1ppe Ul 15

‘% 97qEY woag  j¢

isseg °9Tad /7

T 2T fse 6% 28 108z 058 L8l e STL’y 98z 0t /% IVIOL GNVYD
71677 71152 645 T 108°z 058 19L°¢ STty 98z7°07 (#) sanjonaisg
Buipaelay Js3iempoold
OTIEH Fil : TEIQL 1 AIepucoog ¢ xM a2yl ¢ worledaday 981 Pur : uorjonpay . JTun
180) 150D : : : I TRIUDPIOSUT 1 DATSUDGUT afemeq @ uarlenyeay
113Uy Tenuuy : : H : DIOR : :
afriaay : H uoTiuaaaild poold !

SLLIANHE "TVIANNY FOVHEAY

JT (83E1T0Q)

sexa] ‘peysasiep %oea) 33°uuoyg

STUNSYAH TVINLONYLE ¥0d SISO GNY SITAANAY J0 NOSTUVAWOD - 9 T19VL

10 -66

4-22274



30

INVESTIGATIONS AND ANALYSES

Land Use and Treatment

The status of land treatment for the watershed was developed by super-
visors of the Brown~Mills Soil and Water Conservation District, with
asslistance from personnel of the Soil Comservation Service Work Unit at
Goldthwaite, Texas. A 20 percent sample of current baslc conservation
plans for the watershed was analyzed to develop conservation needs data
for the entire watershed. Acres to be treated by land use during the
S5-year lnstallation period were based upon a study of total comservation
needs, accomplishments to date, remaining needs, and the priority of
planning and servicing established by the Soil and Water Counservation
District.

Technical assistance needs were based on the amount of time now required
for soil surveys, development and preparation of basic conservation
plans, and application of conservation measures. The amount of Public
Law 566 funds needed to assure the application and maintenance of all
scheduled land treatment measures prior to the end of the installation
period was determined in accordance with paragraph 1121,11 of the Water=
shed Protection Handbook,

Engineering Investigations

The procedures used to determine the most feasible plan of structural
measures to meet the objectives of the sponsoring local organizations
that could not be accomplished by land treatment measures were as
follows:

1, A base map of the watershed was prepared,

2, Based on topographic map studies and field‘examinations, a
system of 12 floodwater retarding structure sites was
recommended to the sponsoring local organizations for con-
sideration and detailed survey,

3. Engineering surveys were started after agreement was reached
with the sponsors on location of 8 floodwater retarding struc=
ture sites to be studied, All surveys were made in accordance
with Watersheds Memorandum TX-2, June 3, 1959, as revised.

4. Designs of floodwater retarding structures were initiated as
surveys progressed, Criteria outlined in Engineering Memo~
randum-27 (1958) and Texas State Manual Supplement 2441 were
used to determine the structure classification and principal
spillway and emergency spillway design, Preliminary layouts
of pools, centerlines of dams, and emergency spillways were

4-22274  T.s8
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prepared and then reviewed on the ground with the sponsors,
These preliminary layouts showed the approximate surface

area of the dam, the emergency spillway, and the sediment and
detention pools affecting each landowner. After any adjust-
ments found desirable and feasible were made, the final pool .
elevations were determined, release rates for the primcipal
spillways were established, and emergency spillways were
designed. - :

The elevations of the sediment pools were determined in accord-
ance with Engineering Memorandum-16 and Section 3107, Watershed
Protection Handbook. Detention volumes meet or exceed the
minimum criteria set forth in Engineering Memorandum-27 (1958)
and State Manual Supplement 2441 for all structures,

The long-term average cost of maintaining the floodwater
retarding structures is based on the following equation:

M w73 (S840 + S10V + $15F),
Where: M = the cost of maintenance

V = the number of acres to be vegetated in the dam
and emergency spillway

F = the percent chance of use of the emergency.
spillway

{table 3),

Bydraulic and Hydrologic Imvestigations

The fellowing steps were taken as part of the hydraulic and hydrologic
investigations:

1.

d-2227w
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Basic meteorologic and hydrologic data were tabulated from

U. 5. Weather Bulletins for the gages at Goldthwaite and

Moline, Texas. A tabulation of cumulative departure from
normal precipitation for the gages shows the period 1936 through
1964 to be representative of normal, Storms that occurred
during this period were used to evaluate flood damages. Each
storm was analysed to determine the antecedent meisture condi-
tion, using the procedure outlined in National Engineering
Handbook, Section 4, Hydrology, Chapter 4, The depth of runoff
from individual storms was estimated, using Engineering Standard
Drawing No., 100l. The rumoff from each storm was adjusted to
reflect future hydrologic conditions of the watershed.
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A

The present hydrologic conditions were determined from a 10
percent sampling of soil and cover conditions,

The future condition was determined by considering the effect
of changes in land use and treatment that could be expected
during the installation period, The curve number for without
project conditions is 79, and for with project conditions is
78.

The drea subject to damage from flooding was determined by
stereoscopic photo study, supplemented with information
obtained from residents of the watershed and field investi-
gations.

The drainage areas for evaluation purposes of each proposed
floodwater retarding structure site and each valley cross
section were measured on U, S. Department of the Interior
Geological Survey topographic maps.

Engineering surveys were made of 45 valley cross sections to
represent the stream hydraulics and flood-plain area.

Stage-discharge relationships were developed for the valley
cross sections by use of Manning's formula,

The peak discharge runoff relationship was developed at each
proposed floodwater retarding structure site and at each

valley cross section, using the IBM 7090/7094 computer program
outlined in USDA Technical Release No, 20, "Project Formulation
Program - Hydrology," June 8, 1965, Various combinations of
floodwater retarding structures were analysed to determlne the
system of structures which would accomplish the project objec-
tives most efficiently, )

Stage~area inundated curves were developed for each portion of
the flood plain represented by a valley cross section,

Acres inundated by 0-1, 1-3, and 3 feet plus depth increments
were determined for selected floods., Composite runoff-area
inundated curves were developed for without project conditions
and to reflect the effect of the planned works of improvement
for each evaluation reach.

Determinations were made of the area that would be flooded by
each storm in the evaluation series under each of the following

conditions:

a. The 1965 condition of the watershed remaining static.

d-2227 7-58
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b. The application of land treatment.

c. The application of land treatment and installation of
structural measures,

10, Detention volumes for floodwater retarding structures were
determined, using Engineering-Hydrology Memorandum TX-2,
"Estimated Storage Requirements for Floodwater Retarding
Structures," February 16, 1959.

11, The emergency spillway and freeboard hydrographs were developed
using Engineering-Hydrology Memorandum TX-1, "'Design Storm
Inflow Hydrograph Development Methods," October 1, 1963, The
dimensions of the emergency spillway were determined by flood
Touting the freeboard hydrograph. The Monrobot computer was
used to flood route the hydrographs through the structures,

Sedimentation EInvestigations

Sedimentation investigations were made in accordance with procedures
outlined in "Guide to Sedimentation Investigations," South Regional
Technical Service Area, EWPU, Fort Worth, Texas, USDA, SCS, March 1965,

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

a. A 10 percent sample of the watershed was selected and
studies made to determine gross erosion for both without
and with project conditions in accordance with Chapters
VII and X of the guide.

- Ty IR I T E W .

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

¢. Allowances for differences in density were based on volume
weights of 84 pounds per cubic foot for soil in place and
52 pounds per cubic foot for sediment.

d. The following tabulation shows how sediment was allocated to

the pools:
Period of Deposition Pool Condition Percent
First 50 years Detention  Aerated 10

Sediment Submerged 90

Last 50 years Detention = Aerated 100

4-T21T4 T«68




34

2. Sedimentation and scour damage investigations were made by the
valley cross-section method, as explained in Chapter XI of the
guide, Damage categories, measurements, and summaries of all
physical damages were made in accordance with suggested pro-
cedures.

3. Sediment damage to Stillhouse Hollow Reservoir was based on
adjustment of the watershed gross erosion volume for expected
delivery, trap efficiency, and volume weight change for sediment
in the reservoir.

Geologic Investigations

Preliminary geologic dam site investigations were made at each of the 4
floodwater retarding structure sites and reports prepared in accordance
with procedures shown in Chapter 6 of "Guide to Geologic Site Investi-
gations," South Regional Technical Service Area, EWPU, Fort Worth, Texas,
USDA, SCS, July 1965, These investigations included making studies of
valley slopes, alluvium, channel banks, and exposed geologic formations.

Detailed investigations, including exploration with core drilling equip-
ment, will be made prior to construction to determine the suitability and
methods of handling foundation and embankment materials.

Economic Investigations

Basic methods used in the economic investigations and analyses are out-

lined in the "Economics Guide for Watershed Protection and Flood Prevention,"
U. S. Department of Agriculture, Soil Conservation Service, March 1964,

Three agricultural reaches were evaluated.

Agricultural damage calculations were based upon information obtained in
interviews with owners and operators of approximately 40 percent of the
acreage of the flood plain, Schedules covered past, present, and intended
future use; crop distribution under normal conditions; planting dates;
yields; historical data on flooding and resultant damages to crops and
pastures, as well as other agricultural property. Verification of infor~-
mation gained by interviews in the field was obtained from local agri-
cultural workers. The land use of the entire flood plain was obtained by

field mapping.

The monetary value of the physical damage from flood-plain scour was based
upon the value of production lost., The value of recovery from this damage
was discounted in accordance with time required for recovery. Indirect
damages were estimated to approximate 10 percent of direct damages.

Incidental recreation benefits were evaluated for sediment pools of flood-
water retarding structures, using a value of $1 per visitor-day in keeping

422224 -85
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with recommendations in Watersheds Memorandum-57, October 3, 1962, Bene-
fits were calculated allowing for full level of use and attractiveness
for 40 years, with a gradual diminishing of attractiveness during the
next 10 years to zero at the end of 30 years and for the balance of the
evaluation period.

The value of easements was determined by local appraisal, giving full
consideration to current real estate market values.

A comparison of the value of agricultural production lost in the pool
areas as a result of the project to amortized value of easements showed
the former to be greater. The value of production lost was therefore
used in economic evaluation, in the interest of comservative analysis.

Fish and Wildlife Investigations

The following is reproduced from the recommaissance survey report for
the Bennett Creek watershed prepared by the Bureau of Sport Fisheries
and Wildlife of the Fish and Wildlife Service, U. 5. Department of the .
Interior:

There is no important fish habitat in the watershed. When
the streams are flowing, local residents catch bullheads,
largemouth bass, buffalo-fishes, carp, a few channel catfish,
and several species of sunfish., Fishing is light and occuts
mainly on weekends. This situation would not be expected to
change without the project. There is no commercial fishing
and none is expected in the future.

Construction and operation of the . . . floodwater reservoirs
would provide fish habitat where previously little or none
existed.

Wildlife of importance in the watershed are white-tailed
deer, turkeys, bobwhites, mourning doves, fox squirrels,
and waterfowl. Small populations of deer and turkey are
present in the watershed only in the extreme southeast corner
of Mills County. A few deer and an occasional turkey are
killed incidentally to hunting for other species. Most of
the hunting is by local residents.

Mourning dove is the most popular game species. Recent
observations indicate a dense nesting population of doves in
the live oak motts and creek bottom trees. A moderate to
small amount of hunting occurs for bobwhites and squirrels,
both of which occur in varying demsities in creek bottom
habitat. Several species of ducks migrate through the

4-2221714 785
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watershed but hunting for waterfowl is insignificant. Hunting
in the watershed is done principally with permission from

the landowner and most of the hunting is done by local resi-
dents of the watershed. The above conditions would be expected
to prevail with no significant changes in the future.

Trapping for fur animals is of little significance and is
not expected to change in the future.

With the project, land treatment measures such as range
improvement and cover crop plantings would improve habitat
for most species of upland game, Brush eradication and
control and clearing for floodwater retarding structures
would destroy some wildlife habitat, The sediment pools of
the [loodwater retarding structures would provide resting
habitat for migrating waterfowl which would provide some
waterfowl hunting.

An excellent opportunity exists in the watershed to
develop some good quality fishing, improve habitat in some
areas, and minimize losses of wildlife habitat in other _
areas, . i

During the construction of the floodwater retarding struc-
tures, clearing of timber and brush should be kept to an
absolute minimum. To promote fertility and reduce turbidity,
the basins of the floodwater structures should be disked and
planted to a small grain adaptable to the area upon completion
of the structures and prior to storage of water. When prac-
ticable, the dams and a selected area of the reservoir should

"be fenced to prevent damage to the dam and muddying of the
water by livestock. A watering device installed below the
dam and outside of the enclosed area could be used to water
livestock.

Lands adjacent to the periphery of the dam and reservoirs
should be sowed to grass to prevent soil erosion and deposi-
tion of sediment into the basins of the impoundments,

The reservoirs should be stocked only with fish recommended
by the Texas Parks and Wildlife Department, Subsequent
stocking should be undertaken only when recommended by the
Department.

Further improvement of wildlife habitat could be achieved
by the planting of wildlife food and cover plants on eroded
areas, gullies, steep banks, and in strips along fencerows
and driveways. Such plantings would provide food and cover

422274 T-66 s . ‘
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