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WATERSHED WORK PLAN AGREEMENT

between the

Aquilla-Hackberry Creek Conservation District
Sponsoring Local Organization

Nolan-Aquills Soil and Water Conservation District
Sponsoring Local Organization

Navsrro-Hill Soil and Water Conservation District
Sponsoring Local Organization

Hill County Commissioners Court
Sponsoring Local Organization

of the

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 haa heretofore been made to the Secretary of
Agriculture by the Sponsoring Local Organization for assistance in pre=-
paring a plan for works of improvement for the Aquilla-Hackberry

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

Whereas the responsibility for administration of the Wstershed
Protection and Flood Prevention Act, as amended, 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 works of improvement for the Aquilla-Hackberry Creek
Watershed, State of Texas » hereinafter referred to as the water-
ahed work plan, which plan is annaxed to and made a part of this agreement;
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Now, therefore, in view of the foregoing considerations, the Sponsor-
ing Local Organization and the Secretary of Agricdlture, through the Ser-
vice, hereby agree on the watershed work plan, and further agree that the
works of improvement a&s set forth in sald plan can be installed in about

¢ 7 years,

It is mutually agreed that in installing and operating and maintain=-
4 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 § 478,780 )

2, The Sponsoring Local Organization will scquire or provide
assurance that landowners or water users have acquired such
water rights pursuant to State law a&s may be needed in the
installation and operation of the works of Improvemsnt,

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 Lecal Estimated
Improvement Organization Service Construction Cost
(percent) (percent) (dollars)
23 Floodwater Retarding :
Structures . - 100,00 1,641,200
82,295 feet of Stream Channel
Improvement . - 100,00 190,300
27 Grade Stabilizatiom Struc~-
tures - - 100,00 262,790
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4, The percentages of the coat for installation services to be
borne by the Sponsoring Local Organization snd ths Service are
as follows:

Sponsoring Estimated
Werks of Local Installation
Improvement Organization Sarvice Sarvice Cost
(percent) {percent) (dollars)
23 Floodwater Retarding
Structures - 100,00 399,388
82,295 feat of Stream Channel
Improvement - 100.00 49,257
27 Grads Stabilization Structurea - 100.00 90,753

5., The Service will provide the necesgary engineering services to
design and instsll the above works of improvement.

6. The Sponsoring local Organization will bear thea costs of sduinigtering
contracts. (Estimated cost $16,200),

7. The Sponsoring Local Organization will obtatin agreements from owners
of not less than 50% of the land above each reservoir and flood-
water retarding structure that they will carry out conservation
farm or ranch plans on their land.

8. 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,

%. 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,

10, The Sponsoring Local Organizatfon will be regponsible for the
operation and meintenance 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 conatruction work,

11. The costs shown in this agreement represent preliminary estimatea,
In finally determining tha costs to be borne by the parties hereto,
the actual costs incurred in the installation of works of improve-
ment will be used, :

12, This agreement does not constitute a financial document to serve

as a basis for the obligation of Fedsral funds, and financial
and other sssistance to be furnishsd by the Sarvice in cerrying
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out the watershed work plan i{s contingent oﬁ the appropriation
of funds for this purpose.

Where there is a Federal contribution to the construction
cost of works of improvement, a separate agreement in connec-
tion with each construction contract will be entered into
between the Service and the Sponsoring local Organization
prior to the issuance of the Invitation to bid. Such
agreement will set forth in detsil the financial and working
arrangements and other conditions that are applicable to the
specific works of improvement.

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

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

15. The program conducted will be in compiiance 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
provida that no person in the United States shall, on the
ground of race, color, or natfonal origin, be excluded
from participation in, be denied the benefits of, or be
subjected to discrimination under any activity receiving
Federal financial assistance,

4-24041 9-87




Aquilla- b ct
Local Organlzation

%auf ﬂarvey

1 Title

Date B -T-£7

The signing of this agreemént was authorized by a resolution of the govern-

ing body of the Aquilla-<Hackberry Creek Congervation Diatrict

Local Organization

adopted at a meeting held on August 7, 1967

pa(ésoegfeﬁ:gﬂ, Local Organization)
Date August 7, 1967

Nolan-Aquilla Soil and Water Conservation District

Local Organization

—

-

By .
Quinn Cliett

Title Chairman

Date August 22, 1967

-

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

adopted at a meeting held on July 25, 1967

ol e

(Secggt&k?, Local Organization)
C, Jones

Date August 22, 1967
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Navarro-Hill Soil and Water Conservation District
Local Qrganization

: Qo 23 Heloa
By P
. ewton,

Title Chairman /
f
Date August 22, 1967
The signing of this agreement was authorized by a resolution of the govern-
ing body of the Navarro-Hill Soill and Water Conse {s)
Local Organization
adopted at a meeting held on July 21, 1967

g Qe E
Acting (Secretary, Local Organization)

Gteorge Ward
Date August 22, 1967

Hill County Commissioners Court
Local Organization

sy ) vt g%,z,,,//z
mQ e ﬁg

Date 5) ?“ Z ’7

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

governing body of the Hill County Commissioners Court
Local Organization
adopted at a meeting held on August 3 1967
GLENN MORGAN, Clerk County Court
By W\Guoy 4G ,8,, Deputy Hill County, Texas
A

'.. . (Secretary, Local Organization)

A
August 3, 1967

Date

* S0il Conservation Service
United States Department of Agriculture

* By

Date
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Prepared By:
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With Assistance By:

U. S. Department of Agriculture
Soil Comservation Service
January 1967

4.-24741 & KT
USDA 505 FORT WDATH, IIT 1%&7




WATERSHED WORK PLAN

AQUILLA-HACKBERRY CREFK WATERSHED
Hill and Johnson Counties, Texas
January 1967

PREFACE

This work plan for watershed protection and flood
prevention in the Aquilla-Hackberry Creek watershed,
Texas, was prepared by the Aquilla-Hackberry Creek
Conservation District, the Nolan-Aquilla Soil and
Water Conservation District, the Navarro-Hill Soil
and Water Conservation District, and the Hill County
Commissioners Court, the local sponsoring organiza-
tions. Technical assistance was provided by the
Soil Conservation Service of the U. $, Department of
Agriculture, The Bureau of Sports Fisheries and
Wildlife of the U, S. Department of the Interior
collaborated with the Texas Parks and Wildlife
Department in the preparation of a reconnaissance
report of the fish and wildlife aapects 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,
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y WATERSHED WORK PIAN
AQUTLIA-HACKBERRY CREEK WATERSHED

Hill and Johnson Counties, Texas
January 1967

SUMMARY OF PLAN

Aquilla-Hackberry Creek watershed, comprising an area of 294 square miles,
is located primarily in the western portion of Hill County. A small
acreage in the southern portion of Johnson County also is included. At
present, about 61 percent of the project area is cropland, 34 percent is
grassland, and 5 percent is in miscellanecous uses, such as cities, farm-
Steads, water areas, and roads. The principal problem in the watershed is
frequent flooding of approximately 12,250 acres of bottomland along
Aquilla and Hackberry Creeks and their tributaries and land voiding and
depreciation of about 6,300 acres of upland as a result of unstable outlets
for terraces and waterways. About 8,400 acres of the bottomland are above
the 10-year flood peol elevation of the proposed Aquilla Reservoir., Aver-
age annual direct damages to agricultural properties amount to $118,736.
This includes damages to crops and pastures, other agricultural properties
such as fences and livestock, loss in productivity by flood plain soils as
the result of erosion and deposition of infertile sediment, and losgses
resulting from land voiding and depreciation, Nonagricultural damage
averages $48,271 ammually., This is the result of sediment deposition to
proposed Aquilla Reservoir and floodwater damages to roads, bridges,
Hillsboro City Park, and the Hillsboro golf course. Indirect damages are
estimated to average $16,701 annually.

The work plan proposes the application and maintenance of needed land treat-
ment measures on 23,279 acres of cropland and 24,158 acres of grassland at
an accelerated rate during the 7-year installation period in addition to

the maintenance of those measures already applied, These measures will
improve the hydrologic condition of both cropland and grassland, This
improvement in soil condition and cover will reduce sediment to floodwater
retarding structures below and will effect some reduction in flooding,.

The installation cost of these land treatment measures will be $2,299,551,
Public Law 566 funds will bear $47,185 of these costs in order that planning,
application, and maintenance of these measures may be accomplished at an
accelerated rate. The installation of 27 grade stabilization structures is
scheduled during the first two years of the installation period to facili-
tate application of needed land treatment measures. Twenty-three flood-
water retarding structures and approximately 15.6 miles of stream channel
improvement are scheduled during the last six years of the installation
period.

4-2404% T-67




The total cost of structural measures is estimated at $3,128,668. Local
interests will provide all land, easements, rights-of-way, legal services,
and contract administration at an estimated value of $494,980.

The reduction in floodwater, sediment, erosion, and land voiding and
depreciation damages will directly benefit the owners and operators of
about 175 farms in the watershed. Approximately 6,650 acres of agricul-
tural flood plain land and 6,300 acres of upland will benefit from the
installation of the project. 1In addition, the Hillsboro golf course and
city park will also benefit. Well in excess of 100,000 people will benefit
from this project during its life.

Damages after project installation will be reduced from $183,708 to $39,289
annually, Total benefits will be $217,263 annually. The ratio of the
average annual benefits accruing to structural measures ($201,181) to the
average annual cost of these measures (§119,998) is 1.7 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
Nolan-Aquilla and Navarro-Hill Soil and Water Conservationm Districts,
Structural measures will be operated by the Aquilla-Hackberry Creek
Conservation District and maintained by the Hill County Commissioners
Court. The value of the cost for operation, maintenance, and replacement
is estimated to be $13,757 annually.

DESCRIPTION OF THE WATERSHED

Physical Data

Aquilla-Hackberry Creek watershed lies in the Brazos River Basin of Central
Texas. It comprises the drainage area above the proposed Aquilla Dam.

Most of the watershed lies in western Hill County but includes a small area
extending into southern Johnson County, Aquilla Creek originates in
Johnson County approximately 10 miles north of Covington. It and its trib-
utaries, Little Aquilla and Cottonwood, drain the western part of the
watershed. Hackberry Creek and its tributaries, Coleman, Parker, Lovelace,
and Little Hackberry, drain the northeastern portion of the watershed,
Hackberry Creek originates near the town of Itasca, flows through the
western city limits of Hillsboro, and thence into the proposed Aquilla
Reservoir. Cobb Creek, with the smallest drainage area, heads four miles
east of Hillsboro and drains the southeastern portion of the watershed,

The total drainage area of the watershed is 294 square miles (188,160

acres). -

The watershed lies within two physiographic areas, the East Cross Timbers
in the western third and the Black Prairie in the easterm two-thirds, A
varied topography occurs on the Upper Cretaceous (Gulf series) bedrock
underlying these areas. The moderately rolling, partially wooded topogra-
phy of the East Cross Timbers has developed on the soft sandstomes and
carbonaceous shales of the Woodbine Group. The Black Prairie topography
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is gently rolling where underlsin by soft shsles of the Esgle Ford group.

It is steeply rolling, however, at the eastern watershed divide, where it

15 underlsin by chalks and limestones of the Austin formstion. Elevations
above mean sea level range from 490 feet st the proposed Aquilla Reservoir
dam site to 875 feet on the watershed divide,

Road construction materials, primarily for surfacing rursl county roads, sre
being utilized from the Austin chslk escarpment area slong the esstern water-
shed divide, Road materials are slso being obtained from terrace gravels and
calcsreous deposits occurring in the Hackberry Creek drainage area. Minor
deposits of iron-bearing sands and gravels occur in the Woodbine group., Pro-
duction and utilization of other mineral resources in the wstershed are wminor.

The soils of the watershed vsry from permeable sands in the Cross Timbers
Land Resource Area to highly plastic, slowly permeable clsys in the Texas
Blacklsend Prairie. The sandy Cross Timbers solls hsve developed on sandy
bedrock materials under a post osk savsunah type of vegetation. The dominant
series include Stidham, Axtell, and Travis, This srea was intensively culti-
vated in the psst, but is now used largely for grasslsnd snd hay production.
The clayey Texas Blackland Prsirie soils include the Houston Black and Heiden
series on the soft shale bedrock and the Eddy, Stephen, and Austin series on
the chalky bedrock. These soils are being intensively cultivated. However,
gignificant sress of ateeply sloping cultivated lsnds sre being converted to
grasslsnd, The slluvial soils are predominantly of the Trinity and Gowen
series, These goils were intensively cultivsted in the past but present

lend use is 88 follows: cropland, 29 percent; grasslend, 6% percent; and
miscellaneous, 2 percent.

The present over-all land use in the watershed is as follows:

Land Use Acres Percent
Cropland 115,557 61
Grassland 63,195 34
Miscellsneous 1/ 9,408 5

Totsl 188,160 100

1/ Area in rosds, railroasds, towns, farmsteads, water, etc.

Fish and wildlife hgbitat and populstions are described by the Bureau of
Sport Fisherles and Wildlife as follows:

"The streams in the watershed are Intermittent and provide no fishing.
Fish habitset of fair to poor quality oecurs in the watershed farm
ponds, The principsl species of fish in the ponds sre lsrgemouth bass,
bluegill, chsnnel catfish, snd carp. Access to the farm ponds for
fishing is by landowner’s permission. Fishing generslly is light and
would be expected to remsin light without the project. There is no
commercisl fishing in the watershed without the project and none is
expected in the future.
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""The vegetation of the uplands consists primarily of grasses on the
Blackland Prairie and post oak and blackjack woods and grasses on the
Cross Timbers. A narrow band of cottonwood, elm, hackberry, pecan,
and cak trees is prevalent along the stream courses.

"Jildlife species of significance in the watershed are bobwhite,
mourning dove, fox squirrel, cottontail, swamp rabbit, jackrabblt,

red fox, gray fox, raccoon, mink, opossum, and waterfowl. There is no
big game in the project area,

"Hunting is heavy for bobwhites and mourning doves and moderate for fox
squirrels, and all species of rabbits. Waterfowl hunting also is
moderate, Trapping is light for minks and ring-tailed cats., Hunting
foxes and raccoons for sport with dogs is popular in the watershed.
Hunting in the watershed is done by landowners and their invited
guests,"

The mean annual precipitation of 34 inches is fairly well distributed through-
out the year. Annual precipitation recorded at Hillsboro has varied from a
maximum of 54,87 inches to a minimum of 18,40 inches, Snow is an insignifi-
cant portion of the total precipitation. The stream gage record foxr the
gaging station near Aquilla, for the period 1939 to 1962, indicates an aver-
age runoff of about 5.1 inches annually, Minimum and maximum amounts during
during the period were .5 inches and 13,8 inches, respectively, Mean temper-
atures range from 36 degrees Fahrenheit in January to 96 degrees in July,

The average date of the last killing frost in the spring is March 21, and
that of the first killing frost in the fall is November 12, providing an
average frost-free period of 236 days.

Economic Data

Aquills-Hackberry Creek watershed is located primarily in a county which is
dependent upon the sale of agricultural products for more than half of its
total income. Approximately 58 percent of the over $24 million farm income
is derived from the sale of livestock and livestock products. Beef cattle
production leads other livestock enterprises by a wide margin. The balance
of farm income results from the sale of cropas such as cotton, grain sorghum,
corn, small grain, peanuts, and hay., Present land use of the flood plain
above the proposed Aquilla Reservoir 1is as follows: hay, 18 percent; grain
sorghum, 4 percent; cotton, 3 percent; small grain, 3 percent; corn, 1 per-
cent; pasture, 69 percent; and miscellaneous uses, 2 percent, Future trends
are toward incressed grass and livestock production. Flood plain lands of
the Hackberry portion are more intensively managed than those of the Aquilla
portion. Farms in the watershed, ss in Hill County as a whole, are steadily
becoming fewer in number and larger in size. According to the 1964 U, S.
Census of Agriculture, the number of farms decreased from 2,151 in 1959 to
1,925 in 1964 in Hill County, but the average farm size increased from 241
to 260 acres. The average value of farms, including land and buildings,
increased from $30,297 to $39,804 during this period,

Aquilla-Hackberry Creek watershed has 1,167 operating farm units averaging
153 acres in size. Approximately 400 of these are family-type farms. More
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than half of the farms are low income producing units., Approximately 82
percent of all farm owners are dependent upon supplemental income in
addition to farm income for their livelihood. A large portion of these
spend 50 percent or more of their time in off-farm work. The average age
of farm operators is high, 53.4 years, Approximately 20 percent are 65

or over. The trend toward increased beef and grass production is the
result of the increased age of farm operators, the increasing cost of hired
farm labor, and the failure of prices received for farm crops to keep pace
with rising costs of machinery and other farm equipment. Hill County, as
a result of low income, has been designated as eligible for assistance
under the Public Works and Economic Development Act of 1965.

Hillsboro, with an estimated population of 7,830, is the county seat and

is located in the southeast portion of the watershed., Manufacturing plants
for asbestos-cement products, garments, furniture, paint, and cottonseed
products are located in or near the city. Many farm operators work at
these plants in order to supplement farm income, Hillsboro is the home of
Hill Jjunior College. Two hospitals are located in the city.

The city of Itasca is located within the watershed at its northeast
boundary. It has been the location for a textile mill for many years.
Other towms and villages in the watershed include Peoria, Woodbury, Oceola,
and Covington,

Both Hillsboro and Itasca provide adequate goods and services required for
the inhabitants of an agri-business county,

An excellent highway system links the watershed, both north-south and east-
west, with surrounding population centers, Excellent all-weather roads
provide access to all portions of the watershed. Railway service to the
north and south also is availatle.

Land Treatment Data

The watershed is served by Soil Conservation Service work units located in
Hillsboro and Itasca, These work units assist the Nolan-Aquilla and
Navarro-Hill Soil and Water Conservation Districts, respectively. These
districts were among the early districts organized in the State of Texas.

Many terraces and other measures established in the early days of the
district are still providing protection to agricultural land throughout the
watershed, Cotton was "king" of the crops for many years when most of the
land was row-cropped. The old belief that the man who could plow the
straightest furrow was the best farmer was a difficult one to overcome.

The farming of sloping land which should have remained in grass created a
big problem in those days, and is still a problem to this day, although to
a lesser extent. Both soil and water comservation districts have long
recognized and advocated that land must be used within its capabilities and
treated in accordance with its needs if our nation is to endure. Basic
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soil and water conservation plans, covering 70 percent ef the land, have
been developed on 721 of the 1,167 operating units in the watershed. Dis-
trict cooperators have applied approximately 50 percent of all needed
conservation practices., Table 1A lists the practices which have been
established. The total cost of applying these practices is estimated at

$1,926,903.

Tt is expected that approximately 80 percent of all needed land treatment
practices will be applied and effectively maintained by the end of the
7-vear installation period.

WATERSHED PROBLEMS

Floodwater Damages

The principal problem in the watershed is frequeat flooding of 8,420 acres
of valuable land. The area subject to damages &s described herein is the
flood plain which would be damaged by the 50-year frequency flood (figure
4)., The proposed Aquilla Reservoir was considered in place; hence damages
were not calculated on that portion of the flood plain below elevation
544,0, which is the flood pool elevation that would result from a 10-year

frequency storm event.

About 3,550 acres of flood plain are located on Aquilla Creek and its
tributaries; 625 acres on Little Aquilla Creek; 220 acres on Cobb Creek;
and 4,025 acres on Hackberry Creek and its tributaries. Minor flood
damages occur on portions of the Hillsboro golf course and city park

(Reach 8).

Major floods inundating more than half of the flood plain occurred 39 times
from 1939 through 1965, the evaluation period for this project. The most
recent major flood occurred in April 1966, This flood produced a peak
discharge of 14,300 c.f.s. at the Aquilla gage and inundated an estimated
6,100 acres of flood plain. The maximum flood during the evaluation period
occurred in May 1944. Tt produced & peak discharge of 34,200 c.f.s. and
flooded about 7,500 acres.

Prior to the period used in project evaluation, the maximum know flood
occurred August 31, 1887. It produced a maximum stage of 34 feet at the
Aquilla gage. The flood of September 1936 reached a stage of 33 feet and
produced & peak discharge of 74,200 c.f.s.

Minor floods occur several times a year during periods of above average
rainfall. This is the result of inadequate channel capacities. The
capacity of the smallest section of the channel in each evaluation reach
is tabulated on the following page:
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7
Evaluation Channel Capacity
Reach (c.f.s.)
1 150
2 125
3 145
4 175
5 135
6 120
7 140
8 185

Local efforts to alleviate the flood problem have been extensive, partic-
ularly on Hackberry Creek., Stream channels have been improved and levees
have been constructed on individual farms. These efforts have met with
little success, however, because of the magnitude and complexity of the

problem,

The ever-present flood threat has caused lands to be managed in a manner
which results in production well below their potential. Many operators
interviewed expressed their desire to manage their pasturelands more
intensively, provided that flooding is alleviated. Flood plain land
values vary from $150 to $300 per acre, depending upon their location.
The value of production varies from slightly less than $5 to well over
$100 per acre, depending upon use.

Under non-project conditions the estimated average annual direct monetary
damage by floodwater is $105,197. Of this amount, $61,851 is crop and
pasture; $30,261, other agricultural; $9,699, road and bridge; and $3,386,
urban damage., 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 $16,701 annually,

Exrosion Damage

Excessive sheet erosion on approximately 50,000 acres of inadequately
treated cropland in the watershed is producing 52 percent of the annual
gross erosion. This area, which comprises 26 percent of the watershed area
and slightly less than half of the total cropland, has an average annual
soil loss exceeding 15 tons per acre. Most of this land is located in the
Texas Blackland Prairie, where clean tilled cotton is an important cash
crop. Drainage ways with active overfalls are contributing to the erosion
problem by hindering application of conservation measures. As a tesult,
about 6,300 acres of upland are subject to depreciation during the project
evaluation period and land voiding is occurring at the rate of about 1
acre per year. The total average annual damages by land depreciation and
voiding are expected to average $24,507 during the evaluation period.
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Floodwaters from one and one-half inches of rain inundating flood plaimn
and State Highway 171. Traffic was stopped for several hours shortly
after photo was taken.

v
e

Damages were extensive as result of flooding in April 1966, Above photo
shows inundation of Hackberry Creek flood plain at State Highwayl7l
croassing.
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valuable cropland being 1lnundated along Hackberry Creek above State
Highway 22. Estimated damages to crop and pasture, other agricultural
properties, flood plain soils, and nonagricultural property average
$156,750 annually,

Fertile bottomland such as this is subject to flooding at any season.
Note debris and sediment deposition.
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Of the total annual upland erosion, 70 percent occurs as sheet erosion om
cropland, 26 percent as sheet erosion on grassland and miscellaneous areas,
and 4 percent as gully and streambank erosion. '

The conversion of cropland to grassland has limited flood plain scour
damage to 246 acres. Topsoil losses ranging from one-half foot to over
three feet have reduced the productivity of the soil as follows: 78 acres
by 5 percent; 98 acres by 10 percent; 58 acres by 20 percent; and 12 acres
by 40 percent. The average annual damage by flood plain scour erosion is
$2,025 (table 5).

Sediment Damage

Excessive sediment loads are being carried by streams located in the
Blackland Prairie soils area. A sediment yield of more than 1,840 tons
per square mile annually is occurring or Hackberry Creek and Cobb Creek,
which lie entirely within this soils area. A significantly lower vield of
847 tons per square mile occurs on Aquilla Creek, which lies mainly within
the less intensively cultivated Cross Timbers soils area. These yields,
while high, have been reduced considerably by the application and main-
tenance of sound conservation measures. Sediment deposition in proposed
Aquilla Reservoir is estimated to be 297 acre-feet annually from the water-

shed.

Sediment damage to the flood plain soils is relatively low. Most of the
sediment is fertile topsoil derived by sheet erosion from cropland,
Thirty-three acres of flood plain soils were found to have suffered

damages ranging from 5 to 10 percent in terms of reduced productivity. A
more significant and severe damage, however, is the loss of channel capacity
due to filling with sediment. This has increased flooding on all streams.
The average annual damage to the proposed Aquilla Reservoir and to the

flood plain soils is $35,278 (table 5).

Problems Relating to Water Management

Hillsboro, Itasca, and the other towns within the watershed obtain their
water from underground sources. Hillsboro and the nearby town of West have
indicated that the groundwater supply is inadequate to meet their needs.
These municipalities intend to obtain their future water supply from the
proposed Aquilla Reservoir.

Shallow wells and farm ponds provide water for rural domestic and livestock
uses.

There is no known irrigation in the watershed; however, both the soils and
the water are generally suitable for irrigation.

Opportunities for water-based recreation are available at nearby Lakes
whitney and Navarro Mills. Recreation facilities will also be available at
Aquilla Reservoir following completion of construction.
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The sewage treatment plant serving Itasca, estimated population 1,500,
discharges its effluent into Coleman Creek, a tributary of Hackberry Creek.
The Federal Water Pollution Control Administration of the U, 8. Department
of the Interior and the Texas State Department of Health made an investi-
gation of the sewage treatment plant at Itasca. Their investigation
revealed that the plant provides only a small degree of treatment and that
the plant is in poor repair. A part of the raw sewage bypasses the plant.
There is little noticeable change in the waste between influent and effluent.
The city was developings plans for a new sewage treatment plant at the time

this work plan was being prepared.

PROJECTS OF OTHER AGENCIES

Aquilla Reservoir, proposed for construction by the Corps of Engineers, is
expected to be completed by 1975, The proposed multiple-purpose reservoir
will provide flood protection to the downstream flood plain of Aquilla Creek
and the Brazos River, and will provide Hillsboro and the nearby towm of

West with an adequate water supply. It will also provide opportunities

for water-based recreation to residents of the surrounding area.

BASTS FOR PROJECT FORMULATION

A reconnaissance and preliminary investigation of the watershed was made by
representatives of the Soil Conservation Service and the Aquilla-Hackberry
Creek Conservation District to determine the location of lands being damaged
by floodwater, erosion, and sediment, A map was prepared to show the loca-
tion of the areas being damaged (figure 4), Meetings were held with the
sponsoring local organizations to discuss their problems, possible solutions,
watershed resources development needs, and the formulaticn of project objec-
tives. The sponsors requested remedial measures which would reduce average
annual flood damages by 80 to 90 percent. It was agreed that the following
steps would be taken in order that these objectives be reached:

1. The establishment and maintenance of at least 80 percent of needed
land treatment measures by the end of the 7-year installation
period. The establishment of adequate land treatment measures on
critical areas of the watershed is dependent upon the installation
of grade stabilization structures. These are needed to provide
stable outlets for terraces and waterways.

2, The installation of those structural measures needed for detention,
orderly release and disposal of floodwaters.

In selecting floodwater retarding structure sites for detailed surveys and
analyses, priority was given to those locations which had the greatest
potential for providing the desired level of protection. Preliminary lay-
outs of the surveyed structures were reviewed in the field with the sponsors
to determine the extent of easement and land rights problems. Alternate
locations were investigated as the need arose and comparisons made to
determine the most feasible system of floodwater retarding structures,

The location, number, design, and cost of the floodwater retarding
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structures were influenced by the physical, topographic, and geologic con-
ditions in the watershed. The effect of these structures upon the amount
of stream channel improvement needed in order to meet project objectives
was also taken into consideration. Other influencing factors were improve-
ments such as highways, railroads, utility lines, and the proximity of the
structures to the damage areas.

Only one site offered an opportunity for development of additionmal capacity
for the storage of water for agricultural and/or nonagricultural uses.

This was discussed with the sponsors. After due consideration, it was
agreed that there was not sufficilent interest at this time for multiple-
purpose development of the floodwater retarding structure. However, an
objective of the sponsors is to encourage individual landowners to avail
themselves of the opportimities offered by sediment pools of floodwater
retarding structures for developing income-producing recreation as either

a2 primary or supplemental farm enterprise.

WORKS OF IMPROVEMENT TO 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,

Adequate soil surveys are the first step in the planning and application of
needed land treatment measures. Approximately 137,660 acres of these
surveys are scheduled for completion during the first 2 years of the 7-year
installation period. Public Law 566 funds in the amount of $11,342 will be
provided for this specific purpose. With this accomplished, planning and
application of needed measures can be achieved without interruption and on
schedule.

In addition to effectively maintaining those land treatment measures already
established (table 1A), additional conservation measures or combinationms of
measures to be applied on cropland include conservation cropping system,
contour farming, cover and green manure crops, crop residue use, terraces
(both parallel and gradient), diversions, and grassed waterways or outlets,

Land clearing and control of invading brush will improve the productivity
of what is now low quality pasture. Pasture and hayland planting and
renovation will be applied on marginal cropland being converted to pasture
and to pastures needing reestablishment in order to achieve high production
of good quality forage. Farm ponds will be constructed to provide for more
uniform distribution of grazing., These measures, when combined with proper
management of both vegetation and livestock, will assure high yields of
excellent quality forage on a sustained yield basis. The application and
maintenance of these measures will improve both soil and cover conditions.
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Contour rows holding water following rain. This couservation
measure combined with proper management of crop residues, as
shown, meakes more water availlable for plant growth, reduces
ercsion, and improves soill condition.

This will reduce soill and water losses, will assure proper functioning of
floodwater retarding structures and stream channel improvement, will reduce
. flooding, and will rajse the income of the operators of agricultural lands
to a comfortable level in harmony with a prosperous and expanding economy.

Structural Measures

Twenty-three floodwater retarding structures and 15.6 miles of stream chan-
nel improvement will be installed to provide flood protection to the flood
plain lands of Aquilla and Hackberry Creek and their tributaries. 1In
addition, 27 grade stabilization structures will be installed to stabilize
active overfalls in order to achieve project objectives for application and
meintenance of land treatment measures. The location of the plapmned struc-
tural measures is shown on the project map (figure 5).

Runoff from 34 percent of the watershed will be controlled. This represents

64, 42, and 47 percent control for Aquilla, Little Aquilla, and Hackberry

Creeks, respectively, upstream from State Highway 22. The storage capacity

of the floodwater retarding structures is 36,273 acre-feet., Of this, 10,605
- acre-feet is sediment storage and 25,668 acre-feet is detention storage.
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These structures will detain an average of 4.87 inches of runoff from the
watershed above them. The sediment storage provided in the floodwater
retarding structures is for the sediment accumulation for a 100-year period.
Principal spillway crests of the various structures will be set at the
elevation of the 50-year sediment pool. Pools exceeding 200 acre-feet in
capacity will have the principal spillway ported at the 200 acre-feet
elevation.

All of the structure sites are located on sedimentary rocks of Upper
Cretaceous (Gulfian) age. The structure of these beds is simple with dip
of less than 50 feet per mile to the east-southeast., The Balcones fault
zone lies immediately to the east of the watershed. All of the planned
floodwater retarding structures on Aquilla Creek, Nos. 1 through 13, are
located on formations of the Woodbine group. Those planned on Hackberry
Creek, Nos. 14 through 23, are located on formations of the Eagle Ford
group with the upper portions of the abutments of structure No. 17 being
on the Austin chalk formation.

Formations of the Woodbine group include moderately hard, weakly cemented
sandstones, soft, carbonmaceous clay-shales, and siltstones. The residual
soils and weathered materials consist of silty sand (SM) surface materials
over sandy clays (CL) and clayey sands (SC). The alluvium is dominantly
clayey (CL) with sandy and gravelly materials (SC and GC) in the lower
horizons. Seasonal seepage and wet conditions can be expected at most sites.

The materials underlying planned structures in the Eagle Ford formation
consist mainly of soft shales. The deep residual and weathered soil
waterials are plastic clays (CH). The alluvial soils are also highly
plastic clays (CH) with sandy and gravelly materials (CL, SC, and GC) in
the lower horizons.

The improved stream channels will carry the peak discharge resulting from

the l-year frequency flood. Where necessary, sediment clogged channels
draining hill land will be graded into the larger and deeper improved chan-
nels. Crade stabilization structures will also be installed as appurtenances
to the improved channel where necessary to prevent erosion or head cutting.
It is estimated that an average of 4 structures will be needed per mile of
improved stream channel. These structures will be designed and installed

in accordance with standards and specifications contained in the Work Unit
Technical Guide.

The spoil from the improved chamnels will be placed within the right-of -way
area in accordance with Service criteria.

To install the structural measures, it will be necessary to alter or relocate
a number of utility lines and pipelines and to alter a number of roads.
County roads in the reservoir areas of structures 1, 5, 11, 13, 14, 15, and
16 will be raised or relocated. County road bridges crossing the improved
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Grade stabilization structure following rain., Grade has been taken
out of channel and sediment has been deposited at upper end. Future
land voiding has been eliminated, and needed land treatwent measures

may be applied above now that adequate terrace outlets have been
provided,

Typical of areas which will be benefited by installation of grade stabili-

zation structures. This eroding gully had cut intc wheat field approximately
30 feet since wheat wma harvested.
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stream channel on Aquilla and Coleman Creeks will be modified. The bridge
on State Highway 171, crossing the improved stream channel of Hackberry
Creek, will also be modified. Pipelines affected by structures 13, 14, and
19 will be relocated or modified. Pipelines crossing the improved stream
channel on Coleman, Hackberry, and Aquilla Creeks will alsc be altered.
Power lines in the reservoir areas of structures 12, 14, 15, and 23 will be

relocated.

’ The total cost of all structural measures is $3,128,668, This includes
$2,462,483 for floodwater retarding structures, $388,178 for grade stabili-
zation structures, and $278,007 for stream channel improvement.

Figures 1, 2, and 3 show structures which are typical of those planned for
this watershed. Tables 3, 3A, and 3B show details on quantities and design

features.

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

EXPLANATION OF INSTALIATION COSTS

Land Treatment

Land treatment measures listed in table 1 will be applied by local interests
at a cost of $2,299,551. This includes funds for Public Law 46 and Public
Law 366 technical assistance to be furnished by the Soil Conservation Service
and 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, $47,185 of Public Law 566 funds
will be provided to accelerate technical assistance during the 7-year
installation period. This amount includes $11,342 for the completion of

soll surveys during the first two years,

Floodwater Retarding Structures

The total cost of the 23 floodwater retarding structures is estimated to be
$2,462,483. This includes $2,040,588 for Public Law 566 cost and $421,895
for local sponsors' cost. The Public Law 566 cost consists of $1,641,200
for construction and $399,388 for providing Installation services.

The local share of the cost of floodwater retarding structures is estimated
to be $421,895, This includes $410,395, or value in kind, for land, ease-
ments, and rights-of-way and $11,500 for the administration of the comstruc-
tion contracts. The estimated value of land, easements, and rights-of-way

. includes $20,500 for relocating or modifying roads, utilities, and improve-
ments and $4,700 for legal fees.

' Grade Stabilization Structures

The estimated cost of the 27 grade stabilization structures is $388,178, of
which $353,543 will be borne by Public Law 566 funds and $34,635 will be
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borne by local funds. The Public Law 566 cost consists of $262,790 for
construction and $90,753 for iImstallationm services. The local sponsors'
cost, $34,635, consists of $30,585 for land values, $1,350 for legal fees,
and $2,700 for contract administratiom.

Stream Channel Improvement

The total cost for stream channel improvement is $278,007, of which $239,557
will be borne by Public Law 566 funds and $38,450 will be borne by local
sponsors. The Public Law 566 cost consists of $190,300 for construction
and $49,257 for the cost of installation services. The local sponsors'

cost will be $36,450 for land, easements, rights-of-way, relocations, and
legal fees and $2,000 for contract administration., The estimated value of
land, easements, and rights-of-way includes $2,650 for legal fees and
$2,000 for modification or relocation of roads and utility lines.

Summary of Costs of Structural Measures

The total installation cost of all structural measures is estimated to be
$3,128,668. O0Of this total, $2,094,290 is for construction, and $539,398
is for installation services, which will be borne by Public Law 566 funds.
The value of the local share of the cost amounts to $494,980, This
includes land, easements, rights-of-way, relocations, legal fees, and
contract administration.

The construction cost includes the engineer's estimate and contingencies.
The engineer's estimate was based on the unit cost of construction items
plamned for each structural measure. The unit cost was 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 cost. Instal-
lation services consist of engineering and administrative costs and are
based on analysis of previous work in similar areas. The engineering
portion of these costs consists of, but is not limited to, detailed surveys,
geological investigations, laboratory reports, designs, cartographic
services, and inspection services.

Value of land, easements, and rights-of-way was estimated by representatives
of the local sponsors and concurred in by the Soil Conservation Service.

The estimated cost for altering or re-routing roads, utility and pipe lines
was furnished by the county commissioners court and the utility and pipeline
companles, respectively,

The estimated schedule of obligations for the 7-year installation period,
covering installation of land treatment and structural measures, is as

follows:
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g Schedule of Obligations
Fiscal: : Public Taw : Other :
Year : Measures : 566 Funds : Funds : Total

(dollars) (dollars) (dollars)

1st Structures 11-1, 11-2, 11-3,
11-4, 11-5, 14-1, 14~-2, 15-1,
16-1, 20-1, 20~-2; and Land
Treatment 172,986 337,851 510,837

2nd Structures 13, 14, 15, 101, 102,
103, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114,
115, 116; and Land Treatment 489,409 421,791 911,200

3rd Structures 16, 17, 23; Hackberry,
Little Hackberry, and Coleman
Creeks Stream Channel Improve-
ment; and Land Treatment 474,491 417,701 892,192

4th Structures 18, 19, 21, 22;
and Land Treatment 353,748 405,497 759,245

5th Structures 1, 2, 3, 4, 12;
and Land Treatment 438,584 400,662 839,246

6th Structures 5, 6, 7, 20; Aquilla
Creek Stream Channel Improve-

ment; and Land Treatment 425,029 384,737 809,766

7th Structures 8, 9, 10, 11; and
Land Treatment 326,626 379,107 705,733
TOTAL 2,680,873 2,747,346 5,428,219

EFFECTS OF WORKS OF IMPROVEMENT

The installation of all measures, both land treatment and structural,
included in this plan for watershed protection and flood prevention will
benefit approximately 1,100 farms in the watershed. The installation of
grade stabilization structures will enable farm operators to apply land
treatment measures necessary to prevent land depreclation and voiding of
6,300 acres of upland. Four hundred of the benefited farms are classified
as family type farms. Approximately 6,650 acres of flood plain below flood-
water retarding structures will be benefited., Protection for the Hillsboro
city park and golf course will be provided by the project. Well in excess
of 100,000 people will benefit from this project during its life.
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Had the project been installed during the evaluation period, 1939-1965, 38
of the 39 major floods would have been reduced to minor floods inundating
less than half of the flood plain., The flood of April 1966 inundated an
estimated 4,800 acres of flood plain below proposed floodwater retarding

- structures. Had the complete project been installed at that time, flooding
would have been reduced to 1,860 acres. The following tabulation shows
acreage expected to be inundated by floods having 50, 20, and 4 percent
chances of occurrence:

50 Percent Chance : 20 Percent Chance : 4 Percent Chance

: of Occurrence : of Occurrence :  of Occurrence

Evaluation : Without : With : Without : With : Without : With
Reach : Project : Project : Project : Project : Project : Proiject
(acres) (acres) (acres) (acres) (acres) {(acres)

1 1,906 642 2,257 1,336 2,566 1,882
2 416 335 - 459 404 515 460
3 805 648 882 777 834 738
4 128 50 220 80 284 175
5 807 362 917 704 1,051 892
6 307 109 413 276 497 351
7 271 190 349 254 452 329
8 Urban Reach

TOTAL 4,640 2,336 5,497 3,831 6,199 4,827

Sediment deposited in proposed Aquilla Reservoir from this watershed will
be reduced from 297 acre-feet to 154 acre-feet annually,

Evaporation losses from the sediment pools of the floodwater retarding
structures will cause a reduction of inflow to the reservoir immediately
upon their completion, This reduction in inflow will reduce the dependablec
yield by an estimated 180 acre-feet per year., As sediment accumulates in
the sediment pools, the inflow will approach pre-PL 566 project conditions.
It is estimated that at the end of 50 years the dependable yield of the
reservoir will be increased by 170 acre-feet annually. At the end of 100
years this yield will be increased by 190 acre-feet annually. The net
effect of this project will be the prolongation of the useful life of
Aquilla Reservoir as the result of the reduction of sediment delivered to

the reservoir,

Ovners and operators of flood plain land will manage approximately 650
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.

Redevelopment benefits for the immediate locale will result from an increase
in gainful employment in this area of chronic underemployment during both
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construction and operation and maintenance stages of the project. These
benefits are used in project justification since Hill County has been desig-
nated as eligible for assistance under the Public Works and Economic Develop-

ment Act of 1965,

The effects of the works of improvement on fish and wildlife habitat are
described by the Bureau of Sport Fisheries and Wildlife as follows:

"Additional freshwater fish habitat of good quality would be provided

by the construction of the 23 floodwater retarding reservoirs and 100

new farm ponds, These facilities together with the proposed land treat-
ment measures would result in reduced siltation and should eventually
improve fish habitat in the Corps of Engineers proposed Aquilla Reservoir,

"The proposed plan of improvements would sffect wildlife populations
and wildlife habitat adversely, Some upland-game habitat would be
eliminated or destroyed by the construction of the floodwater retarding
reservoirs and farm ponds and through the clearing of the noncommercial
timber. The sediment pools in the floodwater retarding reservoirs and
the farm ponds would provide some resting habitat for waterfowl for
short periods during migration,"

As pointed out by the Bureau of Sport Fisheries and Wildlife, the installa-
tion of the 23 floodwater regarding structures and 15.6 miles of stream
channel improvement will necessitate the removal of approximately 850 acres

of bottomland timber. Approximately 1,600 acres of wooded pastureland will

be cleared and planted to improved pasture. The loss of this acreage of woody
cover will have an adverse effect on the habitat of squirrels, rabbits, quail,
and other upland wildlife, However, the application and maintenance of needed
land treatment measures on the other 165,000 acres of agricultural land in

the watershed will be beneficial to wildlife, Proper use of the grassland
will provide better nesting cover, food and other cover for all forms of wild-
life. Winter cover crops on more than 5,600 acres of cropland each year will
provide a green food for rabbits, quail, and other forms of wildlife during
the critical months of the year. Waste grain and other seed on the more than
62,000 acres of crop residue use annually will provide supplemental feed for
dove and quail, Thus, it is felt the over-all project should generally be
beneficial to fish and wildlife after the structural and land treatment mea-
sures are installed,

Excellent opportunities for the development of on-farm income producing recre-
ation facilities will become available at and in the vicinity of the sediment
pools of floodwater retarding structures. These pools, expected to be open
for public use, will provide water-based recreation such as fishing, hunting,
picnicking, and camping. The sediment pool of floodwater retavding structure
No, 16 will not be suitable for recreational use because the city of Itasca
discharges sewage effluent into the drainage area. Such facilitles are used
heavily by youth organizations such as Boy Scouts, Girl Scouts, church organi-
zations, etc, These facilities are expected to furnish 27,700 visitor-days
of recreation annually. Most of the usage will occur from April through
September, but some use will be made of these facilitiles throughout the year.
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It is expected that prolonged release flows from floodwater retarding struc-
tures, following heavy rains, will inundate several low-water crossings
throughout the watershed,

Secondary benefits will accrue to the trade area as a result of increasad
business to those who furnish farming equipment, petroleum products, farti-
lizers, farm supplies, sporting goods, and the various services associated

with a farming and ranching community.

PROJECT BENEFTTS

The estimated average annual monetary damages (table 5) within the watershed
will be reduced from $183,708 to $39,289, a reduction of 79 percent, Crop

and pasture damages will be reduced from $61,851 to $11,819, or 81 percent.
Other agricultural damages, such as loss of fences, farm equipment, livestock,
and other property, will be reduced from $30,261 to $4,637, or 85 percent,
Nonagricultural damage to roads, bridges, and urban properties will be reduced
from $13,085 to $728, or 94 percent. Flood plain scour damages, now averaging
$2,025 annually, will be reduced to $269, or 87 percent, Future damages from
land depreciation and voiding with an equivalent value of $24,507 will be pre-
vented, Damages from overbank deposition of infertile sediment upon fertile
bottomland soils will be reduced from $92 to $20, or 78 percent., Sediment
deposition damage to proposed Aquilla Reservoir will be reduced from $35,186
to $18,244, or 48 percent, Of the $144,419 damage reduction benefits attrib-
utable to the project, $128,337 results from the installation of structural
measures and $16,082 results from the application and maintenance of needed
land treatment.

Benefits from the intensification of land use, as the result of project
installation, will accrue at the rate of $19,621 annually. These benefits
will result from pasture planting, fertilization, and more intensive manage-
ment of land now in poor quality, low producing pasture, After deduction of
associated costs for cleanup, repalr, and replacements, the net value of
incidental recreation benefits were determined to average $21,797 annually.
A gross value of $1 per visitor-day was used for evaluation. Benefits are
expected to accrue at full level for the first 40 years of the project,
diminish to zero by the end of the 50th year and be nonexistent for the
balance of the 100-year evaluation period, Redevelopment benefits are
expected to have an annual value of $13,724 to the local economy. This will
result from local labor employed in project installation and in operation and
maintenance of structural measures necessary for watershed protection,

Secondary benefits, although not considered pertinent from a national view-
point, will amount to $17,702 annually in the immediate locale, This amount,
which excludes indirect benefits in any form, results from $15,822 in bene-
fits stemming from the project and $4,180 in benefits induced by the project,
less net secondary loss of $2,300 from loss of production in pool areas of
floodwater retarding structures., This project will afford residents of the
watershed a greater sense of security and will provide a more healthful
environment in addition to the substantial benefits mentioned above.
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COMPARISON OF BENEFTITS AND COSTS

The total average annual cost of structural measures (amortized total instal-
lation and replacement cost, plus operation and maintenance and other economic
cost) is $119,998, These measures are expected to produce average annual
primary benefits of $183,479, The benefit-cost ratio without secondary bene-
fits s 1.5 to 1,0, The ratio of total average annual project benefits
aceruing to structural measures, $201,181, to the average annual cost of
structural measures, $119,998, 1s 1,7 to 1.0 (table 6).

PROJECT INSTALLATION

Farmers will be encouraged to establish the remaining needed land treatment
measures in cooperation with the Nolan-Aquilla and the Navarro-Hill Soil and
Water Conservation Districts during a 7-year installation period. The land
treatment goal is the adequate treatment of 80 percent of the agricultural
land, The application of land treatment practices by or before the end of
the installation period is expected to be accomplished as follows:

: Fiscal Year :
Land Use : 1st : 2nd : 3vrd : 4th : 5th : 6th : 7th ; Total

(acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres)
cropland 3,326 3,326 3,326 3,326 3,325 3,325 3,325 23,279

Grassland 3,452 3,451 3,451 3,451 3,451 3,451 3,451 24,158

TOTAL 6,778 6,777 6,777 6,777 6,776 6,776 6,776 47,437

The governing bodies of the soil and water conservation districts will assume
aggressive leadership in accelerating the land treatment program now being
applied.

The Soil Conservation Service will provide any additional technical assist-
ance needed to the soil and water conservation districts to accelerate the
planning and application of seil, plant, and water conservation measures,

Public Law 566 funds will supplement Public Law 46 funds in order that soil
surveys on 137,660 acres can be completed during the first two years,

The Hill County ASCS County Committee will cooperate with the governing
bodies of the soil and water conservation districts and the Aquilla-
Hackberry Creek Conservation District in selecting for financial assistance
those practices which will accomplish the conservation objectives in the
shortest possible time, The Extension Service will assist in the educa-
tional phase of the program by holding local farm meetings, preparing press,
radio, and television releases, and using other methoeds of getting informa-
tion to the landowners and operators in the watershed, Soil and water
congervation loans available through the Farmers Home Administration will
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be given special emphasis. Present FHA clients in the watershed will be
encouraged to cooperate in the program.

Tnstallation of 27 grade stabilization structures is planned for the first
two years in order to facilitate application of needed land treatment
measures. Twenty-three floodwater retarding structures and approximately
15.6 miles of stream channel improvement will be instslled during the last
six years of the project imstallation period.

No floodwater retarding structure will be constructed unless all grade
stabilization structures planned within its drainage area have been or are
being installed concurrently. Installation of stream channel improvement
will begin on Aquilla, Hackberry, Coleman, and Little Hackberry Creeks
when the combined release flows of floodwater retarding structures either
constructed or under contract totals 150, 135, 120 and 140 c.f.s., respec-
tively, the capacity of the existing downstream channel., Stream channel
improvement will be done on Coleman and Little Hackberry Creeks after that
on Hackberry Creek in order to prevent excessive gediment being depeosited
in the improved channels.

The Aquilla-Hackberry Creek Conservation District will act as the con-
tracting local organization to administer the contracts for the construc-
tion of all plamnned structural measures. The conservation district will
make arrangements for necessary legal, administrative, and clerical
personnel, facilities, supplies and equipment to advertise, awsrd, and
administer the contracts. The conservation district will select and appoint
a contracting officer and an alternate. His letter of appointment will
include a listing of duties, responsibilities, and authorities. The indi-
vidual appointed as contracting officer shall be available at all times to
carry out his duties., He should be selected on the basis of his admini-
strative ability. Legal, accounting, and/or engineering background would
be helpful assets, He will be provided with clerk-typist assistance,
avsilable to him at all times. He will also be provided with office space
at a recognized location easily accessible to the public and construction
contractors. Arrangements will be made by the contracting officer to handle
formal construction contract bid openings, publicly conducted, and attended
by 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, pipeline, road, and
improvement changes, will be acquired for all of the planned structural
measures by the Aquilla-Hackberry Creek Conservation District.

The Aquilla-Hackberry Creek Conservation District 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
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the works of improvement to be installed with Federal assistance. The
legal adequécy of easements, permits, etc., for the construction of the
planned structural measutres will be determined by the Aquilla-Hackberry
Creek Conservation District.

The structural measures will be installed during a 7-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 Aquilla-Hackberry Creek Conservation
District, giving 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 district will be used to secure any remaining land, ease-
ments, or rights-of-way and that sufficient funds are available
for purchasing those easements and rights-of-way and for
condemnation proceedings and awards.

3. Court orders have been obtained from the Hill County Commissioners
Court that the county roads affected by the floodwater retarding
structures will be relocated or raised two 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.

4. Court ordetrs have been obtained from the Hill County Commissioners
Court stating that all county and private road bridges that are
affected by stream channel improvement will be modified or
replaced, if needed, concurrently with or prior to the counstruc-
tion of the improved stream channel,

5. The requirements of the Texas State Department of Health for
treatment of sewage by Itasca will be met to protect the quality

of water in the headwaters of Coleman Creek prior to the construc-
tion of Site 16,

6. The contracting agencies are prepared to discharge their
responsibilities.

* 7. Project, land rights, and operation and maintenance agreements
have been executed,

- 8. Public Law 566 funds are avallable,

4-24%4% S-&7F
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FINANCING PROJECT INSTALIATION

Federal assistance for carrying out the works of improvement described in
this work plan will be provided under the authority of the Watershed
Protection and Flood Prevention Act (Public Law 566, 83rd Congress; 68
Stat. 666), as amended.

The cost of installing the needed land treatment measures during the 7-year
installation period will be borne by the landowners and operators of the
land on which these measures are installed. The Agricultural Stabilization
and Conservation Service will provide financial assistance for the instal-
lation of those land treatment measures which are eligible for this assist-
ance. The Farmers Home Administration, local banks, and other lending
institutions can arrange financing for the landowners and operators' share
of this cost. The Soil Conservation Service will provide funds in the
amount of $143,806 to finance the cost of technical assistance in planning
and application of the land treatment measures. This consists of $47,185
of Public Law 566 funds and $96,621 to be provided from Public Law 46

funds (table 1).

The Aquilla-Hackberry Creek Conservation District passed a bond issue to
provide funds for the local share of the cost of installing the structural

measures.,

It is anticipated that 80 percent of the easements to be acquired will be
donated. The Aquilla-Hackberry Creek Conservation District will exercise
its right of eminent domain in specific cases to acquire needed land,ease~
ments, and rights-of-way., Out-of-pocket costs are expected to be $137,000.
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,
pipelines, and utilities, and contract administration.

Financial and other assistance to be furnished by the Service is contingent
on the appropriation of funds for this purpose. In addition, all pre-
requisite conditions will be met before Federal funds will be made available
for the installation of the structural measures.

PROVISIONS FOR OPERATION AND MAINTENANCE

Land treatment measures will be maintained by the landowmers and operators
of farms on which the measures are installed under agreements with the
Nolan-Aquilla and the Navarro-Hill Soil and Water Comservation Districts.
Representatives of the districts 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 Aquilla-Hackberry Creek Conservation District will have maintenance,
inspection, and coordinating responsibility for all structural measures,
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but accomplishment and fimancing will be the responsibility of the Hill
County Commissioners Court. An operations and maintenancc agrecement will
be executed by the parties hereto prior to the signing of the initial pro-
ject agreement and the issuance of invitations 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 average annual value of operation, maintcnance, and rcplace-
ment is $13,757, based on adjusted normalized prices. This consists ol
$5,412 for the floodwater retarding structures; $2,511 for the strcam
channel improvement; and $5,834 for grade stabilization structures.

The Aquilla-Hackberry Creek Conservation District and the i#1ill County
Commissioners Court will be represented on each joint inspection graup
making scheduled inspections of works of improvement. Inspections will be
made in accordance with procedural details of the operation and maintenance
agreement.

The Service and the spasors will make a joint inspection annually, or
after unusuvally severe floods, or in the event of other unusual conditions
that may adversely affect the works of improvement, for thrce ycars
following installation of each structure. Inspections after the third
year will be made annually by the sponsors. The Scrvice will participate
in annual inspections as often as it elects to do so after the third year.
Inspection items are those items which may need maintenance. These include,
but will not be limited to, the condition of the principal spillway, earth
fills or embankments, vegetative cover of the earth fills and emergency
spillways; the need for removal of woody vegetation, scdiment bars and
debris from improved chamnels; the need for corrective mcasures to prevent
bank cutting in the improved channel; and the condition of fcnces, gates,
and other appurtenances installed as a part of the structural mcasures.

Maintenance needs for all structural measures noted by the representative

of the Aquilla-Hackberry Creek Conservation District or those called to

his attention by others and confirmed by him, will be referred te the iill
County Commissioners Court. The representatives of thec Aquilla-Hlackberry
Creek Conservation District will prepare a report of all maintenance ingpec-
tions. A copy of the report will be submitted to the Service reprcscntative.
The conservation district representative will keep summary control reccords
in support of proper maintenance having been pcrformed on thesc works of
improvement for the entire watershed.

The Soil Conservation Service, through the Nolan-Aquilla and the Navarro-
Hill Soil Conservation Districts, will participate in operation and main-
tenance by furnishing technical assistance to aid in ingpections and
technical guidance and information necessary for the operation and main-
tenance program.

Provisions will be made to provide for free access of represcotatives of
the Aquilla-Hackberry Creek Conservation District and the ilill County
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| TOTAL 1AND TREATMENT

1/ Price Base: 1966

A-23041 B-27

g Total
: Applied : Cost
Measures Unit : to Date _: (Dollars) 1/
LAND TREATMENT
. Congervation Cropping System Acre 16,140 -
- Contour Farming ' Acre 12,793 2,359
Cover and Green Manure Crop Acra 3,250 48,750
Crop Residue Tse Acre . 19,200 38,400
Terraces, Gradient Foot 7,901,131 395,057
Terraces, Parallel Foot 157,500 9,430
Diversion Foot 116,100 13,932
Grassed Waterway or Outlet Acre 1,070 117,700
Grassland
Brush Control Acre 10,695 213,900
 Pasture and Hayland Planting Acre 10,692 320,760 ¥
Pasture and Hayland Removation  Acre 7,036 140,720
Pasture and Hayland Management ~ Acre 12,500 187,500
" "Land Clearing Acre 3,695 166,275
Farm Pond , No. 601 240,400
' Grade Stabilizatfon Structure No. 21 31,500
1,926,903

Jaﬁuary 1967
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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/ Based on Engineering-Hydrology Memorandum TX-1, "Emergency Spillway
and Freeboard Hydrograph Development," August 16, 1965.

4/ Obtained from curves drawn from figure 4~R-11472 revised March 1959
and ES-98, dated April 27, 1955, based on flows obtalned from routing

of hydrographs.

January 1967
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TABLE 4 - ANNUAL COST

Aquilla-Hackberry Creek Watershed, Texas °

« (DO].].&I'S)
: Amortization ¢ Operation : o3
: of H and - ¢ QOther :
Evaluation + Installation : Maintenance : Economic :
Unit : gostl/ _: Cost : Cost 3/ : Total
'Agquilla Creek .
12 Floodwater Retarding
Structures; 35,450 feet
of Stream Channel Improve-
ment; and 5 Grade Stabili- _ :
zation Structures 44,520 - 4,887 1,835 51,242..
" Little Aquilla Creek o B
1 Floodwater Retarding _ : : L
Structure - _ 4,455 292 _ 300 5,047 -
Backberry Creek "
10 Floodwater Retarding
Structurea; 46,845 feet
of Stream Chanhel Improve-
ment; and 22 Grade Stabili- )
zation Structures - 53,521 8,578 1,610 163,709
TOTAL _ ' 102,496 : ‘&/13 757 - 3,745 119,998

.1/ Price Base: 1966 prices amortized for 100 years at 3.125 percent.

/ Adjusted normalized prices.

/ Excess of value of production lost in dam, spillvay, and pool areas over
 valiue of easements at appraised market value.

4/ 1Includes costsrof $2,729 for replacement of structures or appurtenances

requiring replacemént before the énd of the 100-year evaluation period.

January 1967
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TABLE 5 - ESTIMATED AVERAGE ANNUAL FLOOD DAMAGE REDUCTION BENEFITS
Aquilla-Hackberry Creek Watershed, Texas

e (pollara) X i
' v : Estimated Average Annual Damage :  Damage
: Without : With : Reduction
Item H _Project : Project ; _ Benefits
Floodwater '
Crop and Pasture _ 61,851 _ 11,819 50,032
Other Agricultuxal 30,261 54,637 25,624
Non-Agricultural .
Road and Bridge 9,699 489 9,210
Urban ' 3,386 239 3,147
Subtotal : 105,197 17,184 88,013
Sediment _ _ .
Overbank Deposition 92 20 . 72
Aquilla Reservoir 35,186 18, 244 16,942
"Subtotal 35,278 18,264 _ 17,014
Erosion-. '
Flood Plain Scour 2,025 269 1,756
Land Voiding an% :
Depreciation 2/ 24,507 0 24,507
Subtotal 26,532 269 26,263
Indirect 16,701 3,572 © 13,129
TOTAL 183,708 39,289 144,419

1/ Price Base: Adjusted normalized prices.-

2/ Damages and benefits are evaluated only for those critical areas above
- grade stabilization structures.

January 1967
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‘ - INVESTIGATIONS AND ANALYSES

Land Use and Treatment

The status of land treatment for the watershed was developed by super-
visors of the Nolan-Aquilla and Navarro-Hill Soil and Water Conservation
Districts, with assistance from personnel of the Soil Conservation Service
Work Units at Hillsboro and Itasca, Texas. Current basic soil and water
congervation plans, other work unit records, and knowledge of work unit
personnel were used to develop conmservation needs data for the entire

. watershed, Acres to be treated by land use during the 7-year installation
period were based uvpon a study of total congservation needs, accomplish-
ments to date, remaining needs, and the priority of planning and servicing
established by the soil and water conservation districts,

Engineering Investigations

The proceduvres used to determine the most feasible plan of structural meas-
ures 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. Engineering surveys were started after agreement was reached with
the sponsors on location of 28 possible floodwater retarding struc-
ture sites, 20 miles of stream channel, and 37 gullied areas to be
studied, Floodwater retarding structure surveys were made in
accordance with Watersheds Memorandum TX-2, June 3, 1959, as
revised. Channel surveys were made in accordance with Watersheds
Memorandum TX-1, March 5, 1964. The surveys for the grade stabi-
lization structures were made in accordance with Section 17,
"Erosion GControl Practices," Texas Engineering Handbook.

3. The floodwater retarding structures were designed in accordance
with criteria outlined in Engineering Memorandum-27 and Texas
State Manual Supplement. The elevation of the sediment pools was
determined in accordance with Section D, Engineering Memorandum-27,
Supplement 1, and Section 3107, Watershed Protection Handbook.

4, The stream channel improvement designs were based on the procedures
outlined in USDA Technical Release No. 25, "Planning and Design of
Open Channels,' December 15, 1964.

5. The grade stabilization structures were designed in accordance
with Section 17, Texas Engineering Handbook, and Texas Gonservation
Practices Specifications Nos. 5 and 10.

4-24041 567
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Hydraulic and Hydrologic Investigations l

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

1. Basic meteorologic and hydreologic data were tabulated from U. 8§.
Weather Bureau Bulletins for the gage at Hillsboro, U. S.
Geological Survey records for the stream gage on Aquilla Creek,
and Texas Board of Water Engineers' Bulletins. Rainfall fre-
quency data for the watershed were obtained from U, S. Weather
Bureau Technical Paper No. 40, "Rainfall Frequency Atlas for
the United States.'' Data pertaining to the watershed were also
obtained from the Corps of Engineers, which is currently investi-
gating a reservoir site on Aquilla Creek.

2. The without project hydrologic conditions were determined from
a 10 percent sampling of soil and cover conditions. Four sub-
land resource areas showing significant variations in hydrologic
soil groupings as well as land use and cover conditions were
delineated on a2 watershed base map and used to obtain curve
numbers for structural measures. The with project hydrologic
conditions were determined by considering the effect of changes
in land use and treatment that are expected during the instal-
lation period.

3. The area subject to damage from flooding was determined by stereo-
scopic photo study, supplemented with information obtained from
field investigations and from residents of the watershed.

4. Engineering surveys were made of 84 valley cross sections to
represent the stream hydraulics and flood plain area. Two of
these valley cross sections were surveyed downstream from the
project area on Aquilla Creek to obtain information regarding
the Aquilla Creek stream gage. Preliminary locations for sec-
tions were made on aerial photos of the flood plain., The final
locations were selected on the ground, giving due consideration
to the needs of the economist and geologist.

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

6. The relationship of peak discharge to runoff was developed at
each proposed floodwater retarding structure site and at each
. ' valley cross section by use of the IEM 7090/7094 computer pro-
gram outlined in USDA Technical Release No. 20, "Project Formula-
tion Program,” June 8, 1965. Various combinations of structural
measures were analyzed to determine the system of structural '
measures which would accomplish the project objectives most effi-
ciently.

424041 5-47
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A historical flood series was developed from the Aquilla Creek
stream gage records for use in evaluation of floodwater damages.
Tabulation of cumulative departure from average runoff indicated
that the period 1939 through 1965 is representative of normal.

Stage-area inundated curves were developed for each portion of
the agricultural flood plain represented by a single 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.

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

a. The present conditions remaining static.

b. The installation of various combinations of floodwater
retarding structures,

¢, The installation of various systems of floodwater retarding
structures and stream channel improvement.

Reservoir operation studies were made to determine the effect
that the project will have on the yield of the proposed Aquilla
Reservoir, The procedure for making these studies is contained
in Texas Engineering Handbook, Section 4, Hydrology, Chapter 2,
Inflow to the reservoir was based on runoff measured at the
Aquilla stream gage from 1940 through 1957. Reservoir evapora-
tion rates were obtained from the Texas Board of Water Engineers,
Bulletin 6006, Monthly Reservoir Evapcorations for Texas, and
adjusted to reflect the effect of solar radiation, wind, dew
point, and air temperature in accordance with U, 5., Weather
Bureau Technical Paper No, 37. Rainfall records for the U,S5.W.B.
gage at Hillsboro were used for the studies.

Detention volumes for floodwater retarding structures were

determined, using Engineering-Hydrology Memorandum TX-2,
"Detention Storage Requirements for Floodwater Retarding Struc-
tures,”" November 5, 1965, and Engineering Memorandum-27 (Rev,),
March 19, 1965. '

The emergency spillway and freeboard hydrograph were developed,
using Engineering-Hydrology Memorandum TX-1l, "Emergency Spillway
and Freeboard Hydrograph Development," August 16, 1965, and
Engineering Memorandum-27 (Rev,), March 19, 1965. The dimensions
of the emergency spillway were determined by flooding routing
the freeboard hydregraph.
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13. Rainfall amounts contained in U, S. Department of Commerce
Weather Bureau Technical Paper No. 40, "Rainfall Frequency
Atlas of the United States," were used with hydrologic soil
cover complex curve No. 84 to develop mass inflow hydrographs
for the 25-year and 1l00-year frequency floods., These hydro-
graphs were used to determine the emergency spillway crest and
top of dam elevations for the grade stabilization structures.

14. The required channel capacities for stream channel improvement
were determined from routings described in item 6.

Sedimentation Investigations

Sedimentation investigations were made in accordance with procedures out-
lined in "Guide to Sedimentation Investigations," South Regional Technical
Service Area, U. S. Department of Agriculture, Soil Conservation Service,
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 within four sub-land
resource areas for both without and with project conditions
in accordance with Chapters VII and X of the guide,

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

c., Allowances for differences in density were based on the
following volume weights by textural classes:

Soil in Place Sediment
Texture (1lbs,/cu, ft,) (1bs,/cu, ft,)
Fine 82 40
Medium 92 60
Coarse 98 93

d., The following tabulation shows how sediment was allocated to
the pools:

4-24041 567
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Detention
Textural Class Sediment Pools (Submerged) Pool
of Sediment 1st 50 Years 2nd 50 Yearsl/ {Aerated)
(percent) (percent) (percent)
) Fine 45 45 10
Medium and Coarse 35 40 25
Mixed 42 43 15

1/ Includes serated sediment volume expected to be
deposited in this pool during first 50-year period.

2, Sedimentation and scour damage investigations were made by the
valley cross section method on applicable reaches and by the
mapping method on other reaches, as explained in Chapter XI of
the guide, Damage categories, measurements, and summaries of
all physical damages were made in accordance with suggested
procedures.

3. Sediment damage to the proposed Aquilla Reservoir was based on
adjustment of the watershed gross erosion volume for expected
delivery, trap efficiency, and volume weight change for sedi-
ment in the reservoir,

Channel Stability Studies

Technical Release No. 25, "Planning and Design of Open Channels," USDA,
5CS, December 15, 1964, was used in making channel investigations for
stability studies. These investigations included study of the general
geology and soils of the drainage basin, depth and nature of alluvium,
thickness and types of modern alluvial deposits, types of bedload carried,
relative stability under present conditions, and the nature of the under-
lying bedrock.

The alluvium along all planned stream channel improvement is dominantly
cohesive, Highly plastic clays (CH) derived from the Blackland Prairie
soils predominate on the Hackberry Creek channels. Non-scouring velocities
for these materials range from four feet per second, clear water, to six
feet per second, suspended load. The Aquilla Creek drainage area contains
a high percentage of Sandy Cross Timbers soils, resulting in a more sandy
alluvium (CL and SC materials)., Plasticity indexes for these materials
range from 10 to 20. Non-scouring velocities range from 2.5 feet per
second, clear water, to 4 feet per second, suspended load. Accumulated
bedload sands, gravels, and organic debris ranging from five to eight feet
in depth occur in the bottom of the mainstem channel. The 450 size of this
material is 0.35 m.m. and the 475 size is 3,50 m.m.

424041 B-67




; Geologic Investigations

Preliminary geologic dam site investigations were made at each of the 23
floodwater retarding structure sites and reports prepared in accordance
with procedures showm in Chapter 6 of "Guide to Geologic Site Exploration,"
South Regional Technical Service Area, USDA, SCS, July 1966, These inves-
tigations included mzking gstudies of valley slopes, alluvium, channel
banks, and exposed geologic formations.

pDetailed 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,"

USDA, SCS, March 1964.

Because of the diversity of damageable values and flood plain character-
istics, the flood plain was divided into eight evaluation reaches (figure
4). Seven of these, each with its own damageable value, are agricultural
reaches and one is an urban reach, where damages under non-project condi-
tions are confined primarily to Hillsboro City Park and to the golf course.

Agricultural damage calculations were based upon information obtained in
interviews with owners and operators of approximately 25 percent of the
acreage of the flood plain. Schedules covered past, present, and intended
future use; crop distribution under normal conditions; planting dates;
harvest dates; ylelds; and historical data on flooding and resultant damage
to crops and pastures, as well as to other agricultural property. Verifi-
cation of information gained by field interviews was obtained from local
agricultural workers. The land use of the entire flood plain was obtained
by field mapping. It is expected that Reach 3 (flood plain above 10-year
frequency elevation of Aquilla Reservoir) will be used only for grazing.
Agricultural damages were calculated by use of the historical storm series
method., The monetary value of the physical damage from flood plain scour
and overbank sediment deposition was based upon the value of production
lost. The value of recovery from this damage was discounted in accordance
with the time required for recovery. The monetary value of the expected
future damage from land depreciation and voiding was estimated using the
procedures outlined in Chapter 5 of the Economics Guide.

The frequency method of analysis was used in evaluation of the urban reach.
An inventory was made of all improvements and facilities at the city park
and on the golf course. Elevations of these improvements were recorded in
order that damages from various sizes of floods could be calculated.

4-2a041 3-67
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Indirect damages from flooding were estimated to approximate 10 percent of
direct damage.

Road and bridge damage estimates for without project conditions were based
on interviews with State highway officials and county commilssioners
concerning damages experienced to roads and bridges from specific flood
events, Estimated benefits were based upon expected reduction of flooding
as a result of project installation.

Aquilla Reservoir sediment damage reduction benefits are based upon esti-
mated construction cost of the reservoir per acre-foot of storage capacity.
Average annual monetary benefits reflect the difference in the amount of
sediment expected to be deposited in the reservoir under both without and
with project conditions.

Tncidental recreation benefits were evaluated for the sediment pools of the
floodwater retarding structures open to the general public, using a gross
value of $1 per visitor-day in keeping with recommendations for partially
developed facilities in Watersheds Memorandum-57, October 3, 1962. Associ-
ated costs of development, including operations and maintenance, were
deducted from the gross value of the benefits. Benefits were calculated
allowing for a 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 50 years and thereafter., Intensification of land use, in the
form of proper fertilization, noxious plant control, and improved livestock
management, i1s expected on 646 acres of pastureland.

Secondary benefits stemming from the project were estimated to amount to 10
percent of damage reduction, more intensive land use, and recreation benefits
in accordance with procedures outlined in Chapter 11 of the Economics Guide.
Secondary benefits induced by the project were estimated to amount to 10
percent of increased expenditures associated with more intensive land use

and recreation development.

Redevelopment benefits were calculated since Hill County is eligible for
assistance under the Public Works and Economic Development Act of 1965,
Benefits were based on that portion of project conmstruction costs expected
to be spent locally during the 7-year installation period.

The value of easements was determined by local appraisal, giving full con-
sideration to current real estate market values. A comparison of the value
of agricultural production lost in the pool areas as a result of project
installation to the amortized value of these easements showed the former

to be greater. The higher value was used in economic evaluation in the
interest of a conservative analysis.
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Fish and Wildlife Investigations

The Bureau of Sport Fisheries and Wildlife in cooperation with the Texas
Parks and Wildlife Department has completed a reconnaissance survey of the
v Aquilla-Hackberry Creek watershed. This report was valuable in work plan
development pertaining to fish and wildlife. 1In addition to data presented
in other parts of the work plan, the following recommendations are repro-
- duced from the Buresu of Sport Fisheries and Wildlife recommaissance survey
report:

"Prior to impoundment of the floodwater retarding reservoirs all
barrem areas within the reservoir basins should be disked and
planted to a suitable grain adaptable to the area. Establishment
of such a cover crop prior to inundation would serve to reduce
erosion, add fertility to the water, and decrease turbidity, all
of which would improve the quality of the fish habitat., The areas
above the waterline, including the dams and spillways, should be
planted to grass to prevent erosion and to prevent sediment from
entering the reservoir basins.

"rhe floodwater retarding reservoirs should be fenced when
practicable to exclude livestock, to prevent trampling of the
dams, and to permit the growth of vegetation around the water's
edge. Water requirements for livestock should be met by piping
water to tanks below the dams and outside of the fenced enclosures
or by providing fenced watering lanes for cattle down to the
water's edge.

"The floodwater retarding reservoirs should be stocked only with
species of fish recommended by the Texas Parks and wWildlife
Department.

"yildlife cover is scarce in the watershed. This situation would
worsen with installation of the land treatment and structural
measures. If timber or brush must be removed, its loss should be
compensated for by planting suitable wildlife food and cover
plants on idle and marginal lands, odd corners, eroded areas, and
along fence rows and stream banks. Plantings of this type would
provide food and cover for wildlife and additionally would serve
as windbreaks, prevent erosion, and beautify the landscape.

"t ig recommended:

- 1., That barren soil and borrow areas within the reservoir
basins be disked and planted to a suitable grain upon
_ completion of construction and prior to impoundment of
- Water.

2. That barren soil above the waterlime, including the
dams and spillways, be planted to grass.
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3, That floodwater retarding reservoirs be fenced when
practicable and water requirements for livestock be
met by providing tanks outside the enclosures or by
providing fenced water lanes to the water's edge.

4, That floodwater retarding reservoirs be stocked only
with species of fish recommended by the Texas Parks
and Wildlife Department.

5. That clearing of brush and timber be kept to a minimum
consistent with project objectives.

6. That plants of value to wildlife for food and cover be
planted on eroded areas, odd areas, on marginal and
idle lands, and along fence rows and stream banks to
compensate for the loss of brush and timber by project
construction.

"The above recommendations are in conformance with U.S5.D.A. Soil
Conservation Service Biology Memorandum-7 (Rev. 1), National
Standards for Biology Practices, 1If adopted as part of the project
plan of development, losses of wildlife habitat would be kept to

a minimum and, additionally, fish and wildlife benefits could
accrue to the project.

"4 detailed study of the watershed by the Bureau of Sport Fisheries °
and Wildlife is not considered necessary at this time. Should the
sponsors desire detailed information on planning for wildlife
habitat management, our Bureau, in cooperation with the Texas Parks
and Wildlife Department, would be happy to be of further assistance."

A-24041 967
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Fimrshed Grodr

Approx. Grownd Lipe
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Leff Deke
LeFt Drhe;
From 578, 4430 fo Sta SrQ0-£L =382 2, W= 160, E2 2.5/

From StaZr00 +e Sfa Sr80 - & fransition seclfion

From Sfa, 5r50 foapprey, Sfa, 6+I30-WaI00 Fz3/H=4 5"
Trght Dike:

From Sfa 4+30 fo.5fa S+r00-EL= 19822 W=180]Z=-25"7

From 814 500 fo Sta 5+ 50 - frangition toW=100, 831, H-2.5,
Meterial Pforming dines shall be ploced and pardas

‘Earth Fell Embankiment’.

TYPICAL SEGTION — EMERGENGY SPILLWAY

Emergency Spillway Diversions and Stub Divaraigns 5.0.1:
18" elfectila haidht, 3:1 sido slopes and 13 (y., mini-
mum base, shall be constructed at the approgimate loca-
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