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WATERSHED WORK PLAN AGREEMENT

between the

Middle Clear Fork Soil Conservation District
Tocal Organization

ypper Clear Fork Soil Conservation District
ILocal Organization

Runnels County Soil Conservation District
T.ocal Drganization

Valley Creek Water Control District
local Organization

Runnels County Commissioners Court
local Organization

Taylor County Commissioners Court
Local Organization

Nolan County Commissioners Court
Local Organization

In 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 has 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

Valley (reek Watershed, State of Texas
under the suthority of the Watershed Protection and Flood Prevention Act
(Public Law 566, 83d Congress; 63 Stat, 666), as amended by the Act of
August 7, 1956 (Public Law 1018, 34th Congress; 70 Stat. 1083); and

WWhereas, the responsibility for =dministration of the Watershed
Protection and Flood Prevention Act, as smended, 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 Valley Creek

Watershed, State of Texas ,
hereinafter referred to as the watershed work plan, which plan is annexed
to and made a part of this agreement;
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Now, therefore, in view of the foregoing considerations, the Sponsor-
ing Local Organization and the Secrctary of Agriculture, through the
Service, hereby agree on the watershed work plan, and further agree that
the works of improvement as set forth in said plan will be installed,

within 5 yvears, and operated and maintained substantially
in accordance with the terms, conditions, and stipulations provided for
therein.

It is mutually agreed that in installing and operating and maintain-
ing the works of improvement described 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 § 110,040 )

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

3. The percentages of construction costs of structural measures
and land treatment measures for flood prevention to be paid
by the Sponsoring Local Qrganization and by the Service are
as follows:

Sponsoring
Works of Local Estimated
Improvement Qrganization Service Construction Cost
(percent) {percent) (dollars)
20 Floodwater Retarding
Structutes 0 100 1,660,265
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10.

4.

The Sponsoring Local Organization will pay all of the costs
allocated to purposes other than flood prevention, and irri-
gation, drainage, and other agricultural water management.

The Service wili bear the cost of all instaliation services
applicable to works cf improvement for flood prevention.
{(Estimated cost $ 363,036 )

The Service will bear percent of the cost of installa-
tion services applicable to works of improvement for agricul-
tural water management and the Spomsoring Local Organization
will bear percent of the cost of such services.
(Estimated cost § )

The Sponsoring Local Organizacion wil: bear the cost of
all installation services applicable to works of improve-
ment for nonagricultural water managemen:. {Estimated
cost $ )

The Sponsoring Local Organization will bear the costs of
administering contracts. (Estimated cost § 10,000 )

The Sponsoring Local O:ganizatio~ will obtain agreements

from owners of not less t-an 50 percent of the land above
each filoocdwater retarding structure that they will carry

out conservarion farm ox ranch plans on their land

Tre Sponsoring Local Orgarization will provide assistance
to landowrers and operators to assure the installation of
the lanc¢ treacmeni measures showa in “he watersned work
plan.

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

The Sponsoring local Organization will be responsible for
the operation and maintenance of the structural works of
improvement by actuailyv performirg the work or arranging
for such work in accordance with agreements to be entered
into prior to issuing iwvitatio=s to bid for comstruction

work -

The costs shown in this agreement represent preliminary
estimates. In finally #etermining the costs to be borne
by the parries herero the acciai costs incurred in the
installation of works of improvement will be used.
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11. This agreement does not constitute a financial document
to serve as a basis for the obligation of Federal funds,
and financial and other assistance to be furnished by the
Service in carrying out the watershed work plan is contin-
gent on 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 connection
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 detail the financial and working arrangements and
other conditions that are applicable to the specific works of
improvement.

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

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

Middle Clear Fork Soil Comservation District
Local Organization

By _2EZLa44ﬁZ%Zf;_zzglzuziz%ggéézg;___,
Errest Brady

Title Chalirman

Date May 15, 1962

The signing of this agreement was authorized by a resolution of the govern-
ing body of the Middle Clear Fork Soil Conservation District

Local Organization

adopted at a meeting held on _ May 15, 1962

Dotn o oz

(Secretary, Local Orfandzation)
Holland Teaff
Date May 1%, 1562
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Upper Clear Fork Seoill Conservation District
Local Organization

By Gl

Glan Weon
Chairman

Date Lay 15, 1962

The signing of this agreement was authorized by a resolution of the
governing body of the Upper Clear Fork Soll Conservation District
Local Organization

adopted at a meeting held on May 15, 1962

(Secretary, cal Organization)
Elmor Jor®an

Date MNay 15, 1962

Aching

Runnels County Soil Conservatipn Disfrict
Local Organization

By w- '

WS Fe Minzer
Title Chairman

pate __ May 15, 1962

The signing of this agreement was authorized by a resolution of the
governing body of the _ Runnels County Soil Conservation District

Local Organization

adopted at a meeting held on May 11, 1262

o
a;y,’id&al Organization)
Kirby Reobinsen

Date May 15, 1962
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Valley Creek Water Control District
Local QOrganization

Title Prusident

Date Vet 15, 1442

The signing of this agreement was authorized by a resolution of the
governing body of the Valley Creek Water Control District
Local Organization

adopted at a meeting held on Yoy 15, 1060

MM%

(Secretary, Local Organizationfr
Dungan llengley
Date ¥egp 15, 1062

Runnels County Commissioners Court

Local Qpganization
sy S
Title MW/%
Date 3 /é

The signing of this agreement was authorized by a resolution of the
governing body of the _ Runnels County Commisgsioners Court
Local Organization

adopted at a meeting held on

ARy [ A0
—ﬂhﬂsdtfﬂéia_ ,(éjiiiﬁr‘ﬁi‘*"hhi’**—hu

County Cler (SBEESTERY, Lockl Orgapfization)
Franizie Jerrymen
Date May 16, 1942
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Taylor County Sommissioflers Court

Loca}/Draanlzaieon
py_ e ~ Juu-q—f ROV

AN P/»ri To '“15“& e 4

Date A - Sl A
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The signing of this agreement was authorized by a resolution of the govern-

ing body of the

adopted at a meeting held on

The signing of this agreement was authorized bﬁ§g7;e301ution of the

governing body of the Nolan County Commissioners Court

adopted at a meeting held on

4. 146838

4.

62

Taylor County Commissioners Court

Local Organization

Q:)/fa{ (>jy¢/L7T‘ ;2?/ Lty

(Secretary, local Orﬂanizatlon)
(}kd{c-y A7 (&;faMné. O ;yﬂv kol iigo
Date A /5~/,/;L
.-/!

Nelan County Commissioners Court
Local Organization

.-——:7‘
By &7<¢ca /}va/
Title (D‘;,_—/:pé (A ;,z

Date /f/?'//Z, /?é Z_

/f/’/{z (L2

Local Organization

, : % mﬁ‘é ,%%

e . anrnc

Date /S-/Wcrq /75(
7

Soil Conservation Service
United States Department of Agriculture

By

Administrator
Date




WORK PLAN

FOR

WATERSHED PROTECTION AND FLOOD PREVENTION

VALLEY CREEK WATERSHED

Runnels, Taylor, and Nolan Counties, Texas

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

amended.

Prepared By:

Runnels County Soil Conservation District

(Sponsor)

Middle Clear Fork Soil Conservation District
(Sponsor)

Upper Clear Fork Soil Conservation District

(Sponsor)

Valley Creek Water Control District

{Sponsor)

Runnels County Commissioners Court
(Sponsor)

Taylor County Commissioners Court
(Sponsor)

Nolan County Commissioners Court
{Sponsor)

With Assistance By:

U. S. Department of Agriculture
Soil Conservation Service
February 1962
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WATERSHED WORK PLAN
VALLEY CREEK WATERSHED

Runnels, Taylor, and Nolan Counties, Texas
February 1962

SUMMARY OF PLAN

General Summary

The work plan for watershed protection and flood prevention for Valley Creek
watershed was prepared by the Rumnels County, Middle Clear Fork, and Upper
Clear Fork Soil Conservation Districts, the Valley Creek Water Control
District, and the Commissioners Courts of Runnels, Taylor, and Nolan
Counties, as sponsoring local organizations. Technical assistance was
provided by the Soll Conservation Service of the Unlted States Department

of Agriculture.

It is significant that the entire cost of developing the work plan for
watershed protection and flood prevention was borne by the sponsoring
local organlzations.

The primary objective of the project is to provide flood protection to
agricultural lands subject to flood damage from Valley Creek and its
tributaries. The project as formulated meets these objectives. Sponsor-
ing local organizations determined that no organized group was interested
in including additional water storage for any agricultural or nonagricul-
tural water management purposes.

The watershed covers an area of 235.10 square miles, or 150,464 acres in
Runnels, Taylor, and Nolan Counties, Texas. Approximately 45 percent of
the watershed is cropland, 53 percent is rangeland or pasture, and 2 per-
cent is in miscellaneous uses such as roads, farmsteads, towns, stream
channels, and reservoirs.

There are no Federal lands in the watershed.

The work plan proposes installing, in a 5-year period, a project for the
protection and development of the watershed at a total estimated installa-
tion cost of 82,733,142. The share of this cost to be borne by Public¢ Law
566 funds is $2,023,951. The share to be borne by other than Public Law
566 is $709,191. 7¥n addition, the local interests will bear the entire

cost of operation and maintenance.

Land Treatment Measures

The cost for land treatment measures is estimated to be $589,151, all of
which will be borne by other than Public Law 566 funds. This amount
includes expected reimbursement from Agricultural Conservation Program




Service, Great Plains Conservation Program Cost-Share Funds, and $46,965 to be
gpent by the Soil Conservation Service for technical assistance under 1its
project installation period. The work plan includes
only the land treatment that will be installed during the 5-year period.

going program during the

Structural Measures

The structural measures included in the plan consist of 20 floodwater retard-
ing structures having a total sediment storage and floodwater detention
capacity of 21,459 acre-feet. The total cost of structural measures is
$2,143,991, of which the local share ie $120,040 and the Public Law 566

share is $2,023,951. The local share of the cost of structural measures
includes land, easements, and rights-of-way, 91.7 percent, and administer-
ing contracts, 8.3 percent. The 20 floodwater retarding structures will be

installed during a 5-year period.

Damages and Benefits

The reduction in floodwater, sediment, flood plain erosion, and indirect
damages will directly benefit the owners and operators of 175 agricultural
units and 35 oil properties in the flood plain. The City of Ballinger will
benefit through a reduction of sediment deposition in its municipal water
supply reservoir. Frocessors of agricultural commodities and other businesses
in the area will benefit from the project.

The estimated average amnnual floodwater, sediment, flood plain erosion, and
indirect damages without the project total $130,719 at long-term price
levels. With the proposed land treatment and structural measures installed,
damages from these sources are estimated to be $39,931, a reduction of

approximately 69 percent.

The average annual primary benefits accruing to structural measures are
$95,558, which are distributed ag follows;

Floodwater damage reduction 363,022
Sediment damage reduction
Overbank deposition 299
Lake Ballinger 3,999
Flood plain erosion damage reduction 13,756
Indirect damage reduction 7,288
Benefits from changed land use 947

Benefits outside project area
(Reduction of damages on mainstem

Colorado River) 1,910
Benefits from incidental water manage-
ment 4,337

Secondary benefits of $41,100 annually will result from the project.

The ratio of the average annual benefits ($136,658) to the average annual
cost of structural measures ($79,959) is 1.7 to 1.



The total benefits of land treatment measures were not evaluated in mone-
tary terms since experience has shown that these soil and water conserva-
tion measures produce benefits in excess of their costs.

Provisions for Financing Local Share of Installation Cost

The Valley Creek Water Control District has powers of taxation and eminent
domain under applicable State laws. A special district tax for the purpose
of financing the local share of installation costs of works of improve-

ment for flood control has been voted. Revenue is presently being collected
and will be adequate and available for financing the share of those cost to
be borne by local interests.

Operation and Maintenance

Land treatment measures for watershed protection will be operated and main-
tained by the landowners or operators of the farms and ranches on which the
measures will be installed under agreements with ‘the Runnels County, Middle
Clear Fork, and Upper Clear Fork Soil Conservation Districts.

The Valley Creek Water Control District will be responsible for the opera-
tion and maintenance of the 20 floodwater retarding structures. Adequate
revenue is presently being collected from a special district tax which has
been voted specifically for maintenance. The estimated average annual cost
of operation and maintenance of all structural measures is $2,475.

DESCRIPTION OF WATERSHED

Physical Data

Valley Creek originates in Nolan County, Texas approximately 20 miles south-
east of Sweetwater. It flows generally toward the southeast across the
southwestern corner of Taylor County and then south through Runnels County
and through Lake Ballinger to its confluence with the Colorado River, about
five miles west of Ballinger. The distance of flow from head to mouth is
approximately 40 miles. Cottonwood Creek and Spring Creek are major tribu-
taries which join Valley Creek in the upper reaches of the watershed. Fish
Creek, Hisaw Creek, and Quarry Creek are other major tributaries which join
Valley Creek in the middle and lower reaches. The watershed has a drainage
area of 235.10 square miles, or 150,464 acres.

The topography ranges from steeply sloping to nearly level. The lower 60
percent of the watershed is a rolling to nearly level plain where geologic
strata are northwestward dipping Permian shales, limestones, and dolomites

of the Clear Fork group and sandstone of the Double Mountain group. These
strata are overlain in the northern portion of the watershed by part of a
large Edwards Plateau outlier of nearly horizontal Cretaceous sands and

weak sandstones belonging to the Trinity group and shales and hard lime-
stones of the Fredericksburg group. Valley Creek and its upper tributaries
have incised steep valleys through the protective hard limestone caprock into




the weaker sands and =andstones, forming areas of pronounced relief. Eleva-
tions in the watershed range from 2,560 feet above mean sea level in the
Edwards Plateau to approximately 1,615 feet at the Valley Creek-Colorado
River confluence. Tre flood plain is generally broad and poorly defined,
but in the upper and erxtreme lower reaches it is narrow and confined between
steep upland slopes.

Approximately 40 percent of the watershed lies within the Edwards Plateau
Land Resource Area and is uveed zimost exclusively as rangeland. The soils
are primarily calcareous, stony, shaildw to very shallow clays on the
upland and deep, fine textiured, moderately permeable soils along the
streams. The Trinity sands and sandstones are covered by gravelly caliche
deposits which preclude extensive agricultural development of the sandy
soils. The remaining 60 percent of the watershed lies within the Rolling
Plains Land Resource Area and is intensively cultivated except for the
steeper valley slopes. Seoilz are predominantly deep, fine textured, and
slowly to moderarely permeable. Thre dominant soil series found in the
watershed are Abilene, Mereta, Koscoe, Potter, Norwood, Tarrant, and
Brackett.

The ten range sites within the watershed are Bottomland, Shallow Upland,
Low Stony Hills, Deep 2sil, Rough Stony Hills, Deep Hardland, Shallow
Hardland, Mixed land, rough breaks, and Clay Loam. Desirable range
grasses are sidesats grama, little bluestem, blue grama, green sprangle-
top, vine-mesquite, hairy gramsz, buffalograss, silver bluestem, and
perennial threeawns. Vegetation which invades following overuse of range-
land includes hairy tridens, red grama, mesquite, prickly pear, queens-
delight, and cedar. The hydrologic cover condition is classed as falr
over much of the watershed.

The over-ail land use for the watershed is as follows:

Land Use Acres Percent
Cropland 67,888 45
Rangeland and Pasture 79,007 33
Miscellaneous 1/ 3,569 2
Total 150,464 100

1/ TIncludes roads, highways, towns, reservolrs, etc.

The climate is warm and semi-arid. The mean monthly temperature ranges
from about 44 degrees Fahrenteit in Jeznuary to 83 degrees in July. The
normal frost-free period of 226 days extends from March 28 through
Novemher 9. Ttlie average annual rainfall is 24.09 inches, as recorded at
U. S. Weather Bureau gage at Bailinger. Precipitation is fairly well
distributed throughout tne year, but is heaviest during April, May, June,
September, and Jc¢taober.

Surface runoff is the principal source of water. Farm ponds supply




farmers and ranchers with most of the water for livestock and some domestic
uses. However, during prolonged drouth periods this supply is unreliable.

In the upper portions of Valley, Cottonwood, and Spring Creeks spring flow
provides some livestock water to landowners along the streams.

Some water for livestock and most of the water for domestic use is obtained
from wells but the yield usually is low and often has 2 high mineral content.
These wells often fail during drouth periods and farmers have to haul water.

Lake Ballinger is located on Valley Creek approximately three miles upstream
from the Colorado River confluence. It is the source of municipal water for
the city of Ballinger and is presently an adequate supply. It will not
continue to be adegquate in the foreseeable future with population expansion
and loss of capacity because of sediment deposition.

Economic Data

The economy of the watershed is dependent largely on its agricultural
production. Livestock production, including beef cattle, sheep, and
goats, predominate in the Nolan County portion of the watershed. The
Taylor County portion is more diversified with significant production of
both cash c¢rops and livestock. Production of cash crops {cotton, grain
sorghum, oats, and wheat) is the most important agricultural enterprise
in the Runnels County portion.

Crude o0il and natural gas production 1s important to the economy of the
watershed. 01l and gas leases and royvalties are furnishing income to
supplement that from agriculture, and many local residents are employed
by o0il companies operating in the area.

The average size farm in the watershed is approximately 320 acres. The
majority of the farms are owner-operated and the average value of land

and buildings per farm is approximately $26,500 (1954 agricultural census).
The estimated current value of flood plain land is $150 to $200 per acre.
Upland ranges from $50 to 35200 per acre.

There are several small towns and communities in the watershed. The most
important of these are Wingate, Norton, and Wilmeth. These centers pro-
vide limited marketing facilities along with cotton ginning and grain
handling facilities. Abilene, population 90,368, and Sweetwater, popula-
tion 13,914, are located approximately 20 miles northeast and northwest
respectively from the upper part of the watershed. Ballinger, population
5,043, is located approximately 5 miles east of the lower part of the
watershed., These three cities provide excellent marketing, cultural, and
recreational facilities for the inhabitants of the area,

The watershed is adequately served by approximately 220 miles of Federal,
State, and County roads of which 78 miles are hard surfaced. In addition
there are numerous private farm and ranch roads. Most of the road cross-
ings are of the "low water" type and even small flood flows make these




and water conservation plans on 91,461 acres (62 percent of agricultural

crossings impassable for lengths of time ranging from a few hours to several
days. These detours cause delay and extra travel distance to and from
markets. Adequate rail facilities are available at Ballinger, Abilene, and
Sweetwater.

Land Treatment Data

The watershed is served by the Soll Conservation Service work units at
Ballinger, Abilene, and Sweetwater which are assisting the Runnels County,
Middle Clear Fork, and the Upper Clear Fork Soil Conservation Districts.
These work units have assisted farmers and ranchers 1in preparing 222 soil

land) within the watershed and have given techmical assistance in establish-
ing and maintaining planned measures. Approximately 50 percent of planned
practices have been applied,

WATERSHED PROBLEMS

Floodwater Damage

An estimated 11,611 acres of the watershed, excluding stream channels, is
flood plain, (Plate 1). As described herein the flood plain is the area

that will be inundated by the runoff from the largest storm considered in
the 20-year seriles. The runoff from this storm approximates the 25-year

frequency of recurrence. At the present time land use in the flood plain
is 539 percent c¢cropland, 37 percent range or pasture, 1 percent idle, and

3 percent miscellaneous uses.

Flooding occurs frequently and causes severe damage to growing crops and
other agricultural properties.

The largest flood in recent years occurred April 20, 1956. This flood
inundated approximately 11,000 acres of flood plain. Damage to newly
planted row crops and maturing small grain was great. Erosion of flood
plain land was extremely severe. Based on information obtained from land-
owners and operators, more than 100 miles of fence was destroyed. In
addition severe damage was suffered by loss of livestock and damage to
systems of level terraces in the flood plain.

During the 20-year period studied, 1923 through 1%42, a period considered
to be representative of normal rainfall in the area, there were % major
floods that inundated more than half the flood plain as well as 26 minor
floods that inundated less than half the flood plain. All of the major
floods and 23 of the minor floods occurred during the spring, summer or
early fall wmonths when most of the crops are highly susceptible to damage.

For the floods experienced during the period studied the total direct flood-
water damage is estimated to average $93,777 annually at long-term price
levels (table 5). Of this amount $56,574 is crop and pasture damage, $26,790
is other agricultural damage, $5,556 is nonagricultural damage to roads and




bridges, and $4,837 is damage to oil properties and other miscellaneous non-
agricultural property.

Indirect damages such as interruption of travel, re-routing of school bus and
mail routes, losses sustained by business men and oil operators in the area,
and similar losses are estimated to average 511,087 annually.

Sediment Damage

Damage by overbank deposition of sediment is minor although az few very small
isolated areas are damaged severely. Approximately 116 acres have been
damaged by deposition of clayey sand, silty sand, fine to medium sand, and
medium gravel. The deposition, ranging in depth from 0.3 foot to 2.0 feet,
has reduced the productive capacity of the flood plain soils affected as
follows: 107 acres, 10 percent; 3 acres, 20 percent; 3 acres, 50 percent;
and 3 acres, 100 percent. This damage amounts to $421 annually at long-
term price levels (table 5).

There is some loss of stream channel capacity due to deposition of gravel
in isolated areas of Valley Creek. Gravel bars as large as 500 feet long,
50 feet wide, and 8 feet deep exist within the channel and result primarily
from rearrangement of bed load material.

The most significant sediment damage is the loss of storage capacity in
Lake Ballinger which is the source of water for the city of Ballinger.

The estimated average annual rate of sediment deposition in this reservoir
is 95 acre-feet or 0.46 acre-foot per square mile. The average annual
monetary value of this damage is estimated to be $4,574 at long-term price
levels,

Erosion Damage

The estimated average annual rate of total gross erosion in the watershed
under present conditions is 1.9 acre-feet per square mile. Thus it can be
seen that only about 25 percent of this material is actually delivered to
Lake Ballinger. The remainder is primarily deposited enroute as colluvium
at the base of slopes, on the flood plain, and in channels.

Sheet erosion accounts for approximately 48 percent, gully and streambank
erosion 2 percent, and flood plain scour 50 percent of the total annual
gross erosion. Although sheet erosion accounts for nearly half of the
total gross erosion it is estimated to cause only 38 percent of the damage
by loss of storage capacity in Lake Ballinger and 30 percent of overbank
deposition damage to flood plain lands. Flood plain scour is the source of
approximately 59 percent of the sediment deposited in Lake Ballinger and
50 percent of flood plain land damages by overbank deposition. Stream
channel and gully erosion account for only a minor part of the total gross
erosion, but causes 3 percent of the deposition in Lake Ballinger and 20
percent of the damage from overbank deposition. The course texture of




sediment derived from these sources causes severe and long lasting damage
when deposited on flood plain lands.

Upland erosion rates in the watershed are low. The estimated average annual
rate 1s 0.95 acre-foot per square mile. Rangeland is generally in fair
condition and occupies approximately 533 percent of the watershed area. The
use of small grains and extensive terracing have been effective in reducing
erosion on cropland, which occupies approximately 45 percent of the watershed.

Flood plain erosion is severe. Both sheet and channel scour are very active
and damage approximately 28 percent of the flood plain annually. Flood
plain soils are underlain by large gravel deposits. This condition results
in unusually high erosion damage when compared to damage from the same depth
of scour in similar flood plain soils without underlying gravel. In some
areas, flood plain erosion has removed all soil down to gravel. 1t is
estimated that the productive capacity of 3,298 acres has been reduced as
follows: 2,030 acres, 10 percent; 659 acres, 20 percent; 548 acres, 30 pex-
cent; 54 acres, 40 percent; and 7 acres, 70 percent. This represents an
average annual monetary damage of $20,860 (table 5} at long-term price
levels. Land damaged by streambank erosion is minor and is found only in

small Isolated areas.

Problems Relating to Water Management

There is no need for drainage,and irrigation activity is of minor importance
in the watershed. However, efforts to conserve and utilize water are wide=-
spread throughout the watershed. A significantly high percent of all the
cropland is served by systems of level terraces. At the present time there
15 no known local interest in providing additional storage in any of the
planned floodwater retarding structures for irrigation, municipal water
supply, fish and wildlife development, or recreation.

PROJECTS OF OTHER AGENCIES

Lake Ballinger, located on Valley Creek in the extreme lower portion of

the watershed was constructed by the City of Ballinger in 1948 to provide
municipal water. Original capacity of the reservoir was approximately

5,800 acre-feet. Sediment accumulation has reduced this capacity to an
estimated 4,550 acre-feet at the present time. The annual rate of sediment
accumulation in this reservoir is 0.46 acre-foot per square mile or 95 acre-
feet annually. This is not considered a high rate of sediment deposition

for this type of watershed. However, due to the unfavorably low original
capacity-watershed ratio of the reservoir (28.2 acre-feet of storage capacity
per square mile of drainage area) the percent of annual capacity loss is high,
averaging 1.64 percent per year. Thus during the 13-year life of the reser-
voir it has lost approximately 21.5 percent of its original capacity. Under
present conditions the remaining useful life of this reservoir probably

would be about 32 years. The works of improvement included in this rlan

will have a highly significant effect on reducing sediment deposition, and




will prolong the useful life of the reservoir about 58 years.

The Valley Creek watershed project will have no known detrimental effects on
any downstream projects on the Colorado River which are now in existence or
that might be constructed in the future.

BASIS FOR PROJECT FORMULATION

Formulation of a project for Valley Creek watershed was to some degree diffi-
cult because of the shape and topography of the watershed. Approximately

70 percent of the flood plain subject to severe flood damage is in the lower
two-thirds of the watershed. In this area the watershed is relatively
narrow and locations for feasible floodwater retarding structure sites are
limited. The sponsoring organizations recognized the limitation on drainage
area that could be controlied under these conditions and also recognized that
a uniform reduction in damages over the entire flood plain would be diffi-
cult to obtain.

It was agreed that every effort would be made to develop & project which
would reduce, by not less than 65 percent, the over-all average annual
damages occurring under existing conditions.

Representatives of the city of Ballinger considered the feasibility of
obtaining additional municipal water supply by incorporating water storage
in any of the planned structures. The local interests investigated the
locations of possible multiple-purpose structures, the area of contributing
drainage, and probable water yilelds. From these investigations it was
determined that storage for municipal water in a multiple-purpose structure
would not be feasible because of distance, and inadequate water yield.

In selecting sites for floodwater retarding structures, consideration was
given to locations which would provide the agreed upon level of protection
to areas subject to damage. The size, number, design, and cost of the
structures was influenced by the physical, topographic, and geologic condi-
tions in the watershed.

The recommended system of structures meet the project objectives in provid-

ing the agreed upon level of protection to flood plain lands. The system
also provides incidental water management benefits at no additional cost.

WORKS OF IMPROVEMENT TO BE INSTALLED

Land Treatment Measures

An effective conservation program based upon the use of each acre of agricul-
tural land within its capabilities and its treatment in accordance with its
needs for protection and improvement, such as is now being carried out by
the Runnels County, Middle Clear Fork, and Upper Clear Fork Soil Conserva-
tion Districts, 1s necessary for a sound watershed protection and flood
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prevention program on the watershed. Basic to reaching this objective is the
establishment and maintenance of all applicable soil and water conservation
and plant management practices essential to proper land use. Emphasis will
be placed on the establishment of land treatment practices which have a
measurable effect on the reduction of floodwater, sediment, and erosion

damages.

Of the total watershed area of 150,464 acres, 63,629 lie above planned flood-
water retarding structures. Land treatment is especially important for
protection of these watershed lands to support and supplement the structural
measures. Land treatment constitutes the only planned measures for the
remaining upland area. Land treatment measures on the agricultural land
within the 11,547-acre flood plain that will not be inundated by the pools

of the planned floodwater retarding structures are also effective in reduc-
ing floodwater, sediment, and erosion damage.

The amounts and estimated costs of the measures that will be installed by
the landowners and operators during the 5-year installation period are shown
in table 1. The local people will continue to install and maintain land
treatment measures needed in the watershed after the 5-year installation
period.

Land treatment measures will decrease erosion damage and sediment produc-
tion rates from fields and pastures by providing improved soll-cover
conditions. These measures include conservation cropping systems, cover
and green manure crops, and crop residue use for cropland. On grassland
they include proper use, range seeding, and brush control to improve grass
cover and farm ponds to provide adequate watering places for livestock and
uniform distribution of grazing to improve, protect, and maintain grass
stands. These measures also effectively improve soil conditions allowing
rainfall to soak into the soil at a more rapid rate,

In addition to the soil improving and cover measutres, land treatment
ineludes contour farming, level terraces, earthern diversions, and
grassed waterways, which in combination have a measurable effect in
reducing peak discharge by slowing runoff water from fields and. in redue-
ing erosion damage and sediment production.

Structural Measures

A system of 20 floodwater retarding structures having an installation cost
of 52,143,991 wiil be installed to afford the needed protection to flood
plain lands which cannot be provided by land treatment measures alone.
Plate 2 shows a section of a typical floodwater retarding structure.

The location of structural measures is shown on the Project Map (plate 4).

This system of structures will detain runoff from approximately 44 percent
of the entire watershed. The 20 floodwater retarding structures will have
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a total floodwater detention capacity of 18,722 acre-feet and will detain an
average of 3.42 inches of runoff from the watershed area above them.

Sufficient detention storage can be developed at all structure gites to
make possible the use of vegetative or natural rock spillways, thereby
effecting a substantial reduction in cost over concrete or simllar types

of spillways.

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

Refer to tables 1, 2, and 3 for details on quantities, costs, and design
features of the floodwater retarding structures.

EXPLANATION OF INSTALLATION COST

Public Law 46 funds are expected to provide technical assistance under the
going program in the amount of $46,965 during the 5-year installation period
for installation of the land treatment measures included in the plan for
watershed protection. Local interests will install these measures at an
estimated cost of $542,186, which includes reimbursements from Agricultural
Conservation Program Service and Great Plains Conservation Program Cost-Share
Funds based on present program criteria (table 1). These costs are based on
present prices being paid by landowners or oOperators to establish the indivi-
dual measures in the area. The number of land treatment measures to be
applied and the unit cost of each measure was estimated by the Soil Conserva-
tion District in which the measures are planned.

The required local costs for structural measures consisting of the value of
tand easements ($79,515); changes in utilities ($19,400) and roads ($8,500);
removal and relocation of improvements ($500); legal fees {$2,125); and
administration of contracts ($10,000) are estimated at $120,040. The board
of directors of the Valley Creek Water Control District and representatives
of the other sponsoring organizations provided estimates of these costs.

The entire construction cost for structural measures amounting to $1,660,265
will be borne by Public Law 566 funds. In addition, the installation
services costs of $363,686 will be a Public Law 566 expense. This is a
total Public Law 566 cost of $2,023,951 for the installation of structural

measures.

Construction costs include the engineers' estimate and contingencies. The
engineers' estimates were based on the unit costs of floodwater retarding
structures in similar areas modified by special conditions inherent to
each individual site location. They include such items as rock excavation,
permeable foundation conditions, and site preparation. Geological investi-
gations were limited to surface observations and use of powered and hand
auger borings. More detailed geologic investigations will be needed before
construction begins. Ten percent of the engineers' estimate was added as

a contingency to provide funds for unpredictable construction costs.
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Installation Services include engineering and administrative costs. These
estimates were based on an analysis of previous work in similar areas.

The estimated schedule of obligations for the 5-year installation period,
covering installation of both land treatment and structural measures is as

follows:

Fiscal : : Public Law : Other

Year Measures : 566 Funds : Funds : Total
{(dollars) (deollars) {(dollars)
lst Sites 1, 18, 10 371,201 18,705 389,906
Land Treatment 0 117,830 117,830
2nd Sites 11, 7, 8, 9 380,349 23,295 403, 644
Land Treatment 0 117,830 117,830
3rd Sites 6, 20, 3, 2, 14 409,017 22,040 431,057
Land Treatment 0 117,830 117,830
4th Sites 15, 16, 17, 13, 19, 4 487,355 40,645 528,000
Land Treatment 0 117,830 117,830
5th Sites 12,5 376,029 15,355 391,384
Land Treatment 0 117,831 117,831
Total 2,023,951 709,191 2,733,142

This schedule may be adjusted from year to year on the basis of any signifi-
cant changes in the plan found to be mutually desired, and in the light of
appropriations and accomplishments actually made.

EFFECTS OF WORKS OF IMPFROVEMENT

After the installation of the combined program of land treatment and the
structural measures, average annual flooding will be reduced from 5,957
acres to 2,416 acres, a reduction of 539 percent.

Under present conditions, 11,547 acres of flood plain, excluding the pool
areas of the planned floodwater retarding structures, have been inundated
by the largest storm considered during the 30-year period, 1923-1942. This
storm, which produced 3.06 inches of runoff, was approximately of the same
magnitude as the storm of April 30, 1956. It is estimated that the area of
flood plain inundated by a storm of this magnitude will be reduced to 6,089
acres following installation of the planned land treatment and structural
measures.

This project will directly benefit the owners and operators of approximately
175 agricultural units and 35 oil properties in the flood plain. The City
of Ballinger will benefit through a reduction of sediment deposition in its
municipal water supply reservoir.
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The area on which sediment damage from overbank deposition will occur is
expected to be reduced from 116 acres to 29 acres, a reduction of 75 percent.

The volume of sediment deposition in Lake Ballinger is expected to be '
reduced from 95 acre-feet annually to 33 acre-feet, a reduction of 65 percent.

The area on which flood plain scour damage will occur is expected to be
reduced from 3,298 acres to 1,065 acres, a reduction of 68 percent.

With the combined program of land treatment and structural measures
installed, it is estimated that the average annual gross erosion in the
watershed will be reduced from 418 to 140 acre-feet per year and sediment
vield from the watershed will be reduced approximately 36 percent.

Reduction in area inundated varies with respect to location within the
watershed. The general locations of the areas benefited are presented in
Table A.

Owners and operators of flood plain land say that if adequate flood protec-
tion is provided, particularly through a reduction of flood plain scour,
they will restore land now idle or in low value crops to production of high
value crops such as grain sorghum, oats, wheat, barley, and forage crops.

It is estimated that 454 acres will be restored to production of higher
value crops. All of this land was in production of higher value crops until
recent years, but is now either idle or in production of low value crops
because of excessive flood damage. It is also expected that owners will
convert 90 acres of pastureland to crop production. This land is fertile
and well situated for crop production, but has never been cultivated because
of frequent flooding and the threat of excessive scour damage. With the
ptoject installed this land will be essentially flood free.

Benefits will accrue to the planned structural measures in the watershed
from reduction of floodwater damages on the mainstem flood plain of the
Colorado River below its confluence with Valley Creek. The project will
provide considerable reduction in flood peaks on the mainstem of the
Colorado River immediately below the mouth of Valley Creek in the vicinity
of Ballinger from flows originating within the project area.

Additional incidental water management benefits will result from the
installation of the 20 floodwater retarding structures. It is estimated
that the sediment pools of these structures will have an average combined
capacity of 1,239 acre-feet during the project evaluation period. This
incidental storage of surface water will be a valuable resource to this
area of relatively low rainfall.

Secondary benefits will accrue to trade area businesses through increased
income from sales and services.

PROJECT BENEFITS

The estimated average annual monetary floodwater, sediment, erosion, and
indirect damages (table 5) within the watershed will be reduced from
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$130,719 to 39,931 by the proposed project. This is a reduction of 69.5 per-
cent, 97.3 percent of which will result from the system of floodwater retard-
ing structures. The general location of damage reduction benefits attributed

to the project is shown in Table B.

It is estimated that the net increase in income from restoration of former
productivity will amount to $4,197 (at long-term price levels) annually.
This loss from the original production has been included in the crop and
pasture damage and its restoration a benefit in table 5.

It is estimated that the net increase in income from land use change
(agricultural) will amount to $947 annually.

Benefits averaging $1,910 annually will accrue to the planned structural
measures from reduction of floodwater damages on the mainstem flood plain
of the Colorado River below its confluence with Valley Creek.

The annual monetary value of the incidental benefit from water management is
estimated to be $4,337.

It is estimated that the project will produce secondary benefits averaging
541,100 annually.

The total flood prevention benefits from structural measures are estimated
to be $136,658. In addition to the monetary benefits, there are other
substantial benefits which will accrue to the project such as an increased
sense of security, better living conditions, and improved wildlife condi-
tions. WNone of these additional benefits were evaluated in monetary terms
nor have they been used for project justification.

GOMPARISON OF BENEFITS AND COSTS

The average annual cost of the structural measures (converted from total
installation cost, plus operations and maintenance)} is estimated to be
$79,959. The structural measures are expected to produce average annual
benefits of $136,658, or $1.71 for each dollar of cost (table 8).

PROJECT INSTALLATTON

Land Treatment Measures

The land treatment measures, itemized in table 1, will be established by
farmers and ranchers over a 5-year period in cooperation with the Runnels
County, Middle Clear Fork, and Upper Clear Fork Scil Conservation Districts,
which are providing technical assistance in the planning and application

of these measures under their going program. A standard soil survey has
been completed for the Runnels County portion of the watershed and is
underway and scheduled for completion in the Taylor and Nolan County
portions by the end of 1963. Most of the watershed area in Nolan and
Taylor Counties is rangeland and satisfactory advancement of the land treat-
ment program is not contingent upon immediate completion of standard soil

surveys.




16

7961 A1eniqeg

"872a9] 291id wial-3uoy 3T WIols Idumng I
‘jusuipes Jo uoiirsodap £q ae3ulileg eI 01 a8ewep JO 2ATSNTOXY xM

"£37A1390poad IIWIOF JO UOTIRIOISI I3pun palapIlsuod a8ewep 7O 2aTSNTOIXY

A 1766

£796 849 9764 979 0°001 LIS L°86  8°1% c'g UuoT12NpPay JULIY

C6L°78  8tH 60L BBL°CZ 60Z°C 958°‘9 0O €06°1€  IBL€ T1S€'CT  091°Z sieTjod - 12aloag yarm
29L°0Z2 $98°8 89%°lz TE€L°%9 %80T 1I%E°81 696°C LEI°19  6ST°6 €82°1Z T9€°z saeyiog- 392[0id InoyiIM

/€ wioig 3se8ie] 4q
wwmﬁ.m.ﬁ I21eMpOOT 4 2122A1(Q
_ 619 €26 T°%6 9" 4L 968 1°19 0°001T 9°LG 1'89 6°6% 7°9¢ uoTIINPAY juddIag
/T #8S°6E 91T L6 1/6°8  €80°1T %IZ°% 0 T9L°%T  989°T 48L°9 TLE°T siefjoq - 123loiag 4Yaipy
SBY6° 121 668°C €16°8  6L€°CE EIS'L  THROT 0%6 Lz8°WE  [82°C I¥SEl  6¥I‘z  saeyliog- 3valoig noyiiy
/T /1 @8eweq fenuuy a8eiaay
feoz ¢ 1 ¢ H ¢ B * & ¢ HF  f-@a * a@ : D g v w237
(1 231e1d) Y282y UOTIENIEBAY .
sexa], ‘paysiaiem ¥MooIi) A9]1EBA
d5pwe( AJB}3UOK UT UOTII2NPIY JO UOLIBIO] jeIluay - g 3Tqel




18

The Valley Creek Water Control District, with the assistance of the Commis-
sioners Courts of Runnels, Taylor, and Neolan Counties, will provide for

the necessary improvement of low water crossings on private and public roads
to make them passable during prolonged release flows from the structures or
obtain permission to inundate such roads where equal alternate routes are
designated for use during periods of inundation.

Technical assistance will be provided by the Soil Conservation Service in
preparation of plans and specifications, supervision of construction,
Preparation of contract payment estimates, final inspection, execution of
certificates of completion, and related tasks necessary to install the
planned structural measures for flood prevention.

The 20 floodwater retarding structures will be constructed during the 5-year
project period in the general sequence of Sites 1, 18, 10, 11, 7, 8, 9, b6,
20, 3, 2, 14, 15, 16, 17, 13, 19, 4, 12, and 5.

FINANCING PROJECT INSTALLATION

Federal assistance for carrying out the works of improvement as 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 voters of the Valley Creek Water Control District have approved a tax
rate of 25 cents on each $100 of assessed property valuations which is
being levied and collected annually to secure bond funds in the amount of
$100,000 for the local share of the project installation cost and to
establish a reserve fund for maintenance. Bond funds are available and
adequate for the District's share of those costs to be borne by local
interests.

It is anticipated that approximately 80 percent of the easements will be
donated. The out-of-pocket cost of easements which will not be donated,
relocation of utilities, roads and improvements, legal services, and
administration of contracts is estimated by the spomsors to be $45,000.

The sponsoring local organizations do not plan to use the loan facilities
of the Act.

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

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

2. All lands, easements, rights-of-way, and permits have been
obtained for all structural measures or a written statement
is furnished by the Valley Creek Water Contrel District that
its right of eminent domain will be used if needed, to
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secure any remaining land, easements, or rights-of-way within
the project installation period and that sufficient funds are
available for paying for those easements and rights-of-way.

3. A court order has been obtained from the Nolan County
Commissioners Court showing that the county road affected
by the detention pool of floodwater retarding structure
Number 1, will either be raised two feet above emergency
spillway crest elevation at no expense to the Federal
Government, closed, or permission granted to temporarily
inundate the road provided an equal alternate route is
available.

4. Court orders have been obtained from the Taylor County
Commissioners Court showing that:

a. County roads affected by the detention pools of
floodwater retarding structure Numbers 9 and 12
will either be raised two feet above emergency
spillway crest elevation at no expense to the
Federal Government, closed, or permission granted
to temporarily inundate the roads provided equal
alternate routes are available.

b. The county road affected by the embankment and
pool areas of floodwater retarding structure
Number 9 will be relocated at no expense to the
Federal Government.

5. Provisions have been made for improving low water crossings
or bridges and/or culverts on public and private roads or
court orders or necessary permits obtained granting per-
mission to temporarily inundate the crossings, providing
equal alternate routes are available for use by all
people concerned, during periods when these crossings

are impassable due to prolonged flow from the principal
spillways of the floodwater retarding structures. If
equal alternate routes are not available, the provisions
will specify that necessary improvements will be made

at no cost to the Federal Government, to make the cross-
ings passable during prolonged periods of release flows
from the structures.

Utilities, such as power lines, telephone lines, and pipe-
lines, have been relocated or permission has been obtained
to inundate the properties involved.

7. The contracting agency is prepared to discharge its
responsibilities.

|
p
I :
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P
|




20

8. The project agreements have been executed.

9. Operation and maintenance agreements have been
executed.

10, Public Law 566 funds are available.

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

PROVISIONS FOR OPERATION AND MATNTENANCE

Land Treatment Measures

Land treatment measures will be maintained by landowners and operators of the
farms and ranches on which the measures are applied under agreements with

the Runnels County, Middle Clear Fork, and Upper Clear Fork So0il Conserva-
tion Districts. Representatives of the soil conservation districts will
make periodic inspections of the land treatment measures to determine
maintenance needs and encourage landowners and operators to perform
maintenance, They will make district-owned equipment available for this
purpose in accordance with existing working arrangements.

Structural Measures for Flood Prevention

The 20 floodwater retarding structures will be operated and maintained by
the Valley Creek Water Control District.

An annual maintenance tax of 5 cents on each $100 of assessed property
valuation has been voted and is being collected for the purpose of
operation and maintenance. In addition, $17,500 from bond funds has been
designated as a reserve for operation and maintenance.

The estimated average annual cost of operation and maintenance of all
structural measures is $2,475. Funds are availlable and adequate for this
purpose.

The floodwater retarding structures will be inspected at least annually
and after each heavy rain by representatives of the Valley Creek Water
Control District and the Runnels County, Middle Clear Fork, and Upper
Clear Fork Soil Conservation Districts. A Soill Conservation Service
representative will participate in these inspections at least annually.
Items of inspection will include, but will not be limited to, the condi-
tions of the principal spillway and its appurtenances, the emergency
spillway, the earth fill, the vegetative cover of the earth fill and the
emergency spillway, and fences and gates installed as part of the flood-
water retarding structures.

Provisions will be made for free access of representatives of the sponsor-
ing local organizations and Federal agencies to inspect and provide




21

maintenance for structural measures and their appurtenances at any time.

The sponsoring local organizations will maintain a record of all mainte-
nance inspections made and maintenance performed and have it available
for inspection by Soil Conservation Service personnel.

The sponsoring local organizations fully understand their obligations for
maintenance and will execute specific maintenance agreements prior to the
issuance of invitation to bid on the construction of the structural
measures.

The necessary maintenance work will be accomplished either by contract,
force account, or equipment owned by the respective County Commissioners'
Courts.
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Valley Creek Watershed, Texas
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: No. to be Egtimated Cost (Dollars’
: :__Applied :Public Law: :
Installation : Unit :Non-Federal: 566 :  Other Tote
Cost Items : Land 2/ Funds Funds
LAND TREATMENT
Soil Conservation Service
Conservation Crop System  Acre 34,159 - -
Contour Farming Acre 16,426 16,426 le
Cover & Green Manure Crops Acre 9,207 - 73,656 73
Crop Residue Use Acre 17,000 - 25,500 25
Proper Range Use Acre 28,721 - 28,721 28
Range Seeding Acre 2,855 - 14,275 14
Brush Control Acre 11,698 - 116,980 116
Terraces, Level Foot 5,285,280 - 198,198 198
Diversions Foot 142,560 - 17,625 17
Farm Ponds No. 36 - 36,000 36
Grassed Waterway Acre 94 - 8,930 8
Deferred Grazing Acre 10,491 - 5,875 5
Technical Assistance ~ 46,965 46
SCS Subtetal - 589,151 589
TOTAL LAND TREATMENT - 589,151 589
STRUCTURAL MEASURES
Seil Conservation Service
Floodwater Retarding Struc. No. 20 1,660,265 - 1,660
SCS Subtotal 1,660,265 - 1,660
Subtotal - Construction 1,660,265 - 1,660,
Installation Services
Soil Conservation Service
Engineering Services 238,376 - 238,
Other 125,310 - 125,
SCS Subtotal 363,686 - 363,
Subtotal - Installation Services 363, 686 - 363,
Other Costs
Land, Easements, and Rights-of-way - 110,040 110,
Administration of Contracts - 10,000 10,
Subtotal ~ Other - 120,040 120,
TOTAL STRUCTURAL MEASURES 2,023,951 120,040 2,143,
TOTAL PROJECT 2,023,951 709,191 2,733,
STMMARY
Subtotal SCS 2,023 951 709,191 2,733,
TOTAL PROJECT 2,023,951 709,191 2,733,

1/ Price base: 1961,
2/ No Federal land involved.

February 1962
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TABLE 5 - ESTIMATED AVERAGE ANNUAL FLOOD

DAMAGE REDUCTIQON BENEFITS

(Dollars)

Valley Creek Watershed, Texas

1/

Estimated Average

Annual Damage Damage
Item Without With Reduction
Project Project Benefit
Floodwater
Crop and Pasture 56,574 19,286 37,288
Other Agricultural 26,790 7,160 19,630
Neonagricultural
Road and Bridge 5,556 1,293 4,263
Qther 4,857 1,408 3,449
Subtotal 93,777 29,147 64,630
Sediment
Overbank Deposition 421 105 316
Lake Ballinger 4,574 347 4,227
Subtotal 4,995 452 4,543
Erosion
Flood Plain Scour 20,860 6,733 14,127
Indirect 11,087 3,599 7,488
Total 130,719 39,931 90,788

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

February
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INVESTIGATIONS AND ANALYSES

Froject Formulation

Land Treatment Measures

The status of land treatment measures for the watershed was developed by the
Runnels County, Middle Clear Fork, and Upper Clear Fork Svil Conservation
Districts assisted by perzonnel from the Soii Conservation Service at
Ballinger, Abilene, and Sweetwater. Conservation needs data were compiled
from existing conservation plans within the watershed and expanded to
represent the conservation needs of the entire watershed. The quantity of
each land treatment practice which contributes directly to watershed protec-
tion and flood prevention that will be applied during the 5-year installa-
tion period was estimated (table 1). The hydraulic, hydrologic, sedimenta-
tion, and economic investigations provided data as to the effects of these
measures in terms of the reduction of flood damages. Although measurable
benefits would result from application of these needed land treatment
measures, it was apparent that other flood prevention measures would be
required to attain the degree of watershed protection and flood damage
reduction desired by the local people.

Structural Measures

Structural measures for flocd prevention needed to attain the project
objectives were then determined. The study made and the procedures used
in that determination were as follows:

1. A bace map of the watershed was prepared to show watershed
boundary, drainage pattern, system of roads, and other
pertinent information.

2. A study of aerial photographs supplemented by field exami-
nation indicated the limits of flood plain subject to
flood damage.

3. All probable sites for floodwater retarding structures were
located by stereoscopic photo study and field examination.
Sites for which it was apparent that sufficient storage
capacities could not be developed were dropped from further
consideration. A watershed map was used to show locations
of all structure sites that could possibly be used in
alternate systems to meet the project objectives. This
map was submitted to the sponsoring local organizations
who provided data on ownership of land apparently involved
in each site location. The sponsoring local organizations
also provided estimates on values of easements involved in
each site. Based on apparent physical, economic, and
easement feasibility, the Soil Conservation Service and
sponsoring local organizations agreed that 21 possible
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sites for floodwater retarding structures would be investi-
gated. Out of the 21 sites, a system of 20 sites was
invegtigated and determined to be economically feasible.

It was necessary to plan a number of sites in series due to
the limited available storage at Sites 9 and 12. Alternate
sites with adequate storage are not available to provide the
needed degree of control to effect the desired level of
damage reduction.

4. A topographic map was made of the pool, dam, and emergency
spillway areas of the probable sites. These surveys provided
the necessary information to determine if the required
‘sediment and floodwater detention storage could be obtained,
the limit of the pool areas, estlmate of all installation
costs, and the most economical design for each structure.

The sediment and floodwater storage requirements, structure
classification, and principal and emergency spillway layout
and design meet or exceed criteria outlined in Engineering

Memorandum SC$-27 and Texas State Manual Supplement 2441,

The structure classification, floodwater detention required
and actual fleoodwater detention planned for all structures
are shown in the following table:

Actual
: Floodwater : Filoodwater

Structure : Structure 2 Detention : Detention

Number : Classification : Required 1/ :  Planned

(inches) (inches)
1 A 3.07 3.07
2 A 3.19 3.19
3 B 4.67 6.08
4 A 3.12 3.78
5 A 3.08 4.08
4] A 3.23 3.23
7 A 3.27 3.72
8 A 3.36 3.36
9 A 3.23 3.23
10 A 3.28 3.28
11 A 3.25 3.25
12 A 3.28 3,28
13 A 3.21 3.21
14 A 3.47 3.56
15 A 3.38 3.38
16 A 3.2¢9 3.29
17 A 3.45 3.45
18 A 3.13 3.13
19 A 3.32 3.47
20 A 3.05 3.05

lf For Class A structures:; 25-year frequency based on regional
analysis of gaged runoff.

For Class B structures: 50-year frequency hased on regional
analysis of gaged runoff.
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Detention volume in excess of the minimum required for Sites
3, 4, 5, 7, 14, and 19 was used in order to obtain a more
economical structure design.

To determine the most economical design of the floodwater
retarding structures consideration was given to the quantity
of rock excavation in the emergency spillways. Multiple
routings of freeboard hvdrographs were made for all sites
and series of sites to determine the spillway proportion and
height of dam which would result in the most economical and
feasible design of the structures.

Plans of a floodwater retarding structure, typical of these
planned for the watershed, are illustrated by plates 3 and 3A.

A detajled investigation was made of State, county, and farm
roads having low water crossings on streams below the flood-
water retarding structures. Where there are no equal alternate
routes, the improvements required to provide passage during
periods of prolonged floodwater release from the structures
were determined.

The local sponsoring organizations or other interests did not
desire to incorporate additional water storage for any agri-
cultural or nonagricultural purposes.

Structure data tables were developed to show for each structure,
the drainage area, the capacity needed for floodwater detention
and for sediment storage in acre-feet and in inches of runoff
from the drainage area, the release rate of the principal
spillway, acres inundated by the sediment and detention pools,
the volume of fill in the dam, the estimated costs of the
structure, and other pertinent data (tables 2 and 3).

Damages resulting from floodwater, sediment, and flood plain
erosion were determined from damage schedules, surveys of sample
areas, and flood routings under present conditions. Reductions
in these damages resulting from the proposed works of improvement
were estimated on the basis of ‘reduction in sediment yields and
reduction of peak discharges as determined by flood routings
under future conditions for which it was assumed that the pro-
posed works of improvement had been installed. Benefits so
determined were aliocated to individual measures or groups of
interrelated measures, on the basis of the effects of each on
reduction of damages. In this manner it was determined that
floodwater retarding structures could be economically justified.
By further analysis those individual and interrelated floodwater
retarding structures which had favorable benefit to cost ratios
were determined. Alternate sites were investigated until the
most economical and feasible system of floodwater retarding
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structures was developed which would provide the degree of
protection desired by the sponsoring local organizations.

This system consisted of 20 interrelated floodwater retarding
structures necessary to provide the desired level of flood
damage reduction.

When the structural measures for flood prevention had been determined, a
table was developed to show the cost of the measures (table 2). The summa-
tion of the total costs feor all works of improvement represented the esti-
mated cost of the planned watershed protection and flood prevention project
(table 1). A second cost table was developed to show separately the annual
installation cost, annual maintenance cost, and the total annual cost of
the structural measures (table 4).

Hydraulic and Hydrologic Investigations

The following steps were taken as a part of the hydrologic investigations
and determinations:

1. Basic metecrclogic and hydrologic data were tabulated from
Climatological Bulletins, U. 8. Weather Bureau and Water
Supply Papers, U. §. Geological Survey. These data were
analyzed to determine average precipitation depth-duration
relationships, the relationship of geology, solls, and
climate to runoff depth for single storm events, and the
runoff-peak discharge relationship.

2. Engineering surveys were made to collect information on
selected stream reaches, including valley cross sections,
channel capacities, high water elevations of selected
storms, bridge capacities and other hydraulic character-
istics. The valley sections and evaluation reaches were
selected on the ground in conference with the economist
and geologist.

3. Hydrologic conditions of the watershed were determined by
considering such factors as climate, geology, topography,
soils, land use, and vegetative cover. From this, soil-
cover complex data were assembled, and rainfall-runoff
relationshipes were computed for use in determining the
runoff from individual storm events, using monthly soil
moisture indices. These data were compared to the best
available gaged runoff data.

4. Rating curves for the valley cross sections were computed
by Mannings formula. The theory of concordant flow was
used to determine the relationship of peak discharge to
volume of runoff. Stage-area inundation curves for each
evaluation reach were developed.
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5. The area, by depth increments, that would have been inundated
by each storm in the evaluation series was determined for:

a. Present cornditions.
b. With land treatment measures applied.

c¢. With land treatment measures applied and floodwater
retarding structures installed.

d. With alternate system of structures.

6. From a tabulation of cumulative departure from normal precipi-
tation, the period 1923 through 1942, was determined to be
representative of tke normal precipitation on the watershed,
and is the period from which the historical evaluation series
was developed. The largest storm in the series approached the
25-year frequency storm for this watershed.

7. The maximum release rates for the principal spillways of the
floodwater retarding structures were determined by a detailed
study of the stream channel and the effects of release rates
on design of structures and emergency spillways. The maximum
release rates will be 7 ¢sm for Site Number 18 and 5 ¢sm for
Site Number 20. All other sites will have 10 csm release
rates.

8. The appropriate emergency spillway and freeboard design storm
was selected from figures 3.21-1 and 3.21-4 of NEEK, Section 4,
Supplement A, in accordance with criteria contained in
Engineering Memorandum SCS-27, and Texas State Manual Supple-
ment 2441.

9. Emergency spillway capacities were designed in accordance with
Texas State Manxal Supplement 2441; Engineering Memorandum SCS-
27; Engineering Memorandum S5CS-31 (Rev.)}:; Engineering Memorandum
SCS8-43; Technical Release Neo. 2 (Tentative) Washington Design
Section, dated Cctober 1, 1956; Supplement A to Tentative
Technical Release Neo. 2, dated May 13, 1957; SCS5-TP-61, Hand-
book of Channel Design for foil and Water Conservation; and
Section 3.21 NEH, Section A.

Sedimentation Investigations

Sedimentation investigations for the werk plan were made in accordance with
procedures as outlined in Watersheds Memorandum EWP-7, “"Sedimentation
Investigations in Work Plan Development', August 21, 1959, Fort Worth, Texas
and Technical Release No. 12, "Procedure for Computing Sediment Require-
ments for Retarding Reservoirs', September 1959.
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Sediment Source Studies

Sediment source studies to determine the 30-year sediment storage require-
ments were made in the drainage areas of the 20 planned floodwater retard-
ing structures according to the following procedures:

1.

Detalled investigations were made in the drainage areas above
seven of the planned floodwater retarding structures. The
drainage areas of these structures were considered represen-
tative of the total area above structures. Estimates of
sediment rates were then made for the remaining 13 planned
structures based on similarity of these drainage aréas to
areas which had been surveyed in detail.

Field surveys for the seven detailed investigations included:

a. Mapping soil units by slope in percent, slope length,
present land use, present cover condition classes on
rangeland, present land treatment on cultivated land,
and land capability classes.

b. Determining length, widths, depths, and estimating the
annual lateral erosion on all gullies and stream
channels affected by erosion.

Office computations included summarizing erosion by sources
{sheet, gully, and streambank} in order to fit these data
into formulas for computation of the annual gross erosion.

Estimating the annual gross erosion in the drainage areas
above the remaining 13 planned structures not surveyed in
detail consisted of mapping the land use and the preparation
of sediment source summary sheets based on the similarity of
soils, topography, and land use in these drainage areas to
the ones investigated in detail.

Annual gross erosion was adjusted to reflect the effect of
expected land treatment on the drainage areas of planned
floodwater retarding structures.

Sediment rates for structures were determined by adjusting
annual gross erosion for expected delivery rates and trap
efficiency.

The allocation of sediment to the structure pools was based
on a range of 10 to 20 percent deposition in the detention
pools and 80 to 90 percent in the sediment pools. This
allocation was estimated on the basis of topography and
texture of sediment.
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procedures contained in Bulletin 5912, "Inventory and Use of Sedimentation
Data in Texas', prepared by Soil Conservation Service, U. §. D. A, for
Texas Beoard of Water Engineers, January 1959 were used for additional
comparison.

Geologic Investigations

Preliminary geclogic investigations were made at each of the floodwater
retarding structure sites and included studies of valley slopes, alluvium,
channel banks, and exposed geologic formations. Investigations were made
with a portable powered auger and hand auger to obtain preliminary
information on the nature and extent of embankment materials, foundation
materials, emergency spillway excavation, and other possible problems

that might be encountered during construction. Data so obtained were used
in making cost estimates of structures.

Description of Problems

Construction problems are closely related to the geologic strata. The
sites can be placed within two groups on the basis of similarity of
problems. The groups are: (1) sites located on Cretaceous strata and
(2) sites located on Permian strata.

(1) Sites Located on Cretaceous Strata

Cretaceocus strata are represented at 11 sites by formations

of the Trinity and Fredericksburg groups. The Trinity group

is represented only by the Paluxy formation which is character-
ized by cross bedded, poorly cemented quartz sands containing
some clayey and silty facies. The Fredericksburg group is
represented by clays, flaggy limestones, and shell aggregates
of the Walnut formation and the overlying chalky, fairly
massive limestone of the Comanche Peak formation. Sites 4,

5, 6, 7, 8, 9, 10, 11, 12, 13, and 14 are located on the
Cretaceous outcrop.

Foundations - The foundations of all sites located on Cretace-
ous strata, except 13 and 14, are gravelly and underlain by
Paluxy sand. This condition will necessitate the use of
foundation drains to intercept water seeping through the
permeable foundations and to prevent saturation of the down-
stream area and portions of embankments. Sites 13 and 14

are also located on the Paluxy outcrop, but their foundations
are less gravelly and the underlying Paluxy consists of
relatively impermeable highly indurated silty material
approaching siltstone. Tt is probable that this indurated
material is not thick and is underlain by the more typical
sand of the Paluxy formation. In this case it is likely

that relief wells will be needed to prevent the possibility
of hydrostatic pressure rupturing the relatively impermeable
overburden above the sand.
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The creek banks of Sites 9 and 12, being high and nearly
vertical, will require cutting to flatter slopes before
embankment materials are put into place.

Emergency Spillways - Sites 4, 5, 6, 7, 8, 10, and 13 have
abutments of Walnut and Comanche Peak formations. Most
emergency spillway cuts will be in Comanche Peak limestone.

Sites 9, 12, and 14 have abutments of caliche conglomerate
underlain by Paluxy sand. Rock excavation in emergency
spillways of these three sites will be low, but it is
believed that blasting will be required to remove some of
the highly indurated caliche conglomerate.

The emergency spillway of Site 11 is located on the Paluxy
formation, where local cementation of the sand has developed
hard, resistant sandstone.

The estimated percent of rock excavation in emergency spill-
ways of sites located on Cretaceous strata is as follows:

Site 4, 95 percent; Site 5, 90 percent; Site 6, 40 percent;
Site 7, 30 percent; Site 8, 40 percent; Site 9, 15 percent;
Site 10, 65 percent; Site 11, 45 percent; Site 12, 25 percent;
Site 13, 30 percent; and Site 14, 0 percent.

The emergency spillway cuts of Sites 6 and 9 will expose
Paluxy sands which are very susceptible to erosion when

stripped of vegetative cover. These spillways should be
cut one foot below grade and backfilled with topsoil to

support good vegetative cover.

Embankment Material - Sufficient volumes of embankment mate-

rials are available within sediment pool areas., Rock raking
to remove cobbles and boulders from embankment material will
be necessary on nearly all sites located on the Cretaceous
outcrop. The soils, clasgified in accordance with the
Unified Soil Classification System are primarily CL, GC, and
GP.

Sites Located on Permian Strata

Permian strata cropping out at eight floodwater retarding
structures are shales, limestones, and dolomites of the
Clear Fork group and the San Angelo sandstone of the
Double Mountain group.

Foundations - Sites 15, 16, 17, 18, 19, and 20 are located
on formations of the Clear Fork group. In general, the
foundations are clays, containing some gravel, underlain by
alternating beds of shale and limestone.
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Sites 1, 2, and 3 are located on the San Angelo formation
outcrop. Foundations are fine to medium textured soils,
containing gravelly horizons, underlain by medium to well
cemented, thinly tc massively bedded sandstone. This sand-
stone can be reached with cutoff trenches not exceeding 15
feet in depth.

Emergency Spillways - Emergency spillway excavation at sites
located on formations of the Clear Fork group (Sites 15, 16,
17, 18, 19, and 20 will be mostly caliche conglomerate,
except at Site 18 where massive limestone occurs in the
abutments and emergency spillway area.

Emergency spillway excavation at Sites 1, 2, and 3 will be
mostly in gravelly caliche but will be partially in the
San Angelo sandstone.

The estimated percent rock excavation in emergency spillways
of sites located on Permian strata are as follows: Site 1,
50 percent; Site 2 and 20, 15 percent; Site 3, 40 percent;
Site 15, 16, 17, and 19, 0 percent; and Site 18, 70 percent.

Embankment Materials - Sufficient volumes of embankment
materials are available, but a large existing pond at

Site 18 should be drained in sufficient time prior to
construction, to allow for drying and removal of sediment.
Soils available for embankment are primarily CL, SC-SM, and
GC. There are some very silty lenses within Permian shales
which should be wasted if encountered in large quantities.

Further Investigations

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

Economic Investigations

Selection of Evaluation Reaches

Because of the diversity of damageable values, frequency of flooding, and
flood plain characteristics the flood plain was divided into 10 evalua-
tion reaches (plate 1).

Determination of Damages

The area subject to overflow from Quarry Creek, a tributary that joins
Valley Creek immediately below Lake Ballinger, was considered in the
damage evaluations. An investigation of prelimlnary examination scope
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was made to determine if damages were significant. This investigation
indicated that the area subject to overflow is almost entirely rangeland
and that damages were nct significant enough to warrant a detailed
hydrologic or economic evaluation. The area subject to overflow from
Quarry Creek zbove the spiliway exit of Lake Ballinger was not included
in the flood plain.

Agricultural damage estimates were based on schedules obtained in the field
covering approximately 60 percent of the agricultural flood plzin. These
schedules covered iand use, crop distribution, yields, and historical data
on flooding and flood damages.

In the calculation of crop and pasture damage, expenses saved, such as the
cost of harvesting and other production inputs, were deducted from the
gross value of the damage. The flood plain land use was mapped in the
field. Estimates of normal flcod-free yields were based on data obtained
from schedules, supplemented by information supplied by other agricultural
workers in the area. Information on other agricultural damages such as
fences, livestock, and farm equipment was obtained from schedules and
correlated with size of floods.

The monetary value of the physical damage to the flood plain from erosion
and from deposition of sediment was based on the value of the production
lost, taking into account the time lag necessary for recovery.

Estimates of damages to roads and bridges in the flood plain were obtained
from county commissioners and State highway officials and supplemented by
information from local farmers. Estimates of damage to oil properties

were based on information obtained from oil operators and from farm and
ranch operators on whose land the properties, such as wells, tank batteries,
ete., are located.

Indirect damages invelving such items as interruption of travel or detours
due to flooding, losses sustained through inability to gain access to
fields at optimum time for cultural operations, additional expense for
care of livestock, and losses sustained by business men and oil operators
were considered. Based on analysis of these factors it was estimated that
indirect damages would approximate 10 percent of the direct damage.

Benefits from Reduction of Damage

Average annual damages within the watershed were calculated for conditions
without a project, with land treatment installed, and after installation
of the complete project. The difference between the damage after the
installation of a phase of the project and that before its installation
constituted the benefit from reduction of damage creditable to that phase.
At each phase considered, adjustments were made to take into account the
effects of recurrent floeding when more than one flood occurred during

the same year.

Reduction in the monetary value of sediment damage to Lake Ballinger was
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calculated by use of the sinking fund method of evaluation. Sufficient
data concerning capacity, cost of installation, and past rate of deposi-
tion was available to make the use of this method of evaluation feasible.

Installation of this project will provide benefits downstream on the main-
stem of the Colorado River. Data from Corps of Engineers reports on the
Colorade River were analyzed and benefite from the reduction of damages
above Lake Buchanan were credited te this project on the basis of $0.102
per acre-foot of floodwater detention capacity in the proposed floodwater
retarding structures.

Restoration of Former Productivity and Changed Tand Use Benefits

Farmers in the flood plain were asked to state changes made in land use as
a result of past flooding. Operators were also asked what changes they
would make in their use of flood plain lands if flooding were reduced.
Analysls of these responses indicated that benefits from restoration of
lands to their former use and changed land use would result from the
anticipated reduction in flooding. Factors considered in this analysis
were the size and location of the areas affected, land capability, reduc-
tion in frequency of flooding, and similar factors. Consideration was
given to Increase damage after restoration of production and changed land
use, and all benefits are net benefits remaining after production, harvest-
ing, and all other allied costs were considered. Benefits so claimed were
discounted for an expected 5-year lag in conversion. Restoration of
former productivity benefits are included as crop and pasture benefits in
table 5. Consideration was given to the effects of acreage allotment
restrictions in the analyses of benefits from restoration of production
and changed land use and it was determined that such benefits are not
dependent upon production increases in restricted crops.

An example of the effects of restoration of production in a typical evalua-
tion reach is shown in Table C.

Incidental Benefits from Water Management

Water management benefits will occur incidental to the installation of the
floodwater retarding structures proposed in this plan. Flood prevention
was the only purpose considered in the location, capacity, and design

of these structures and no additional costs are involved in obtaining
incidental benefits from the storage in the sediment pools of the strue-
tures. When the structures are installed it is estimated that the
sediment pools will have an initial total capacity of 2,478 acre-feet.
With the expected sediment deposition in the sediment pools, the capacity
will decline to zero at the end of the 50-year project evaluation period.
The sediment pools will have an average uceable capacity of 1,239 acre-
feet during the project period.

Investigations were made to determine the beneficial uses that would be
made of additional water made available from this source. These
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investigations indicated that in this area of rather mederate and erratic
rainfall prolonged periods of dry weather have cccurred. During such
periods farm ponds, which are the primary source of livestock water and

in some instances the source of rural domestic water, may dry up and
create emergency conditions insofar as livestock and rural domestic water
are concerned. Capacity of the sediment pool areas of the proposed flood-
water retarding structures range from 29 acre-feet to 549 acre-feet, with
an average capacity of 124 acre-feest. Only two of the pools exceed 200
acre-feet for which a permit would be necessary to store the total capacity
at the start of the project period. Capacity of farm ponds average only
about 3 to 4 acre-feet when first installed. With consideration given to
borrow excavation, the sediment pools will have an average maximum depth
of approximately 24 feet in contrast to the average maximum depth of
approximately 15 feet in farm ponds. Due te their much larger capacity,
more extensive contributing avrea, and significantly greater depth, the
sediment pools are much more likely to have water during prolonged dry
periods than the smaller and more shallow farm ponds. It is recognized
that the water in sediment pools might exceed the minimum needs of the
area for livestock and rural domestic purpeoses during most years. However,
in critical years the existence of this supply might eliminate the need
for hauling water or a liquidation of parts or all of livestock enter-
prises at depressed prices.

In addition, certain monetary benefits from recreational purposes will
accrue to the sediment pools. Recreational facilities, particularly for
fishing and hunting of water fowl, do not meet the desires of the people
in the area. These pools of water will provide additional facilities for
these activities. While no data is available to indicate the exact
degree of use that will be made of such facilities, it 1is known that in
similar facilities in watersheds in this general part of the state, a
high degree of utilization has been made of sediment pool areas for
recreational purposes. Most of these facilities so utilized return a
direct monetary benefit in the form of fee charges or annual lease
income. Use of these facilities have resulted in an average gross return
to the landowner ranging up to one thousand dollars per year where public
access has been allowed on a fee basis.

Estimates were made on the value of the water for such incidental water
management purposes. In this estimate such factors as probable use,
frequency of use, surface areas, average storage volumes, and cost of
developing farm ponds for livestock and domestic rural use with due
consideration given to capacity and anticipated life of pond, were
considered. Analyses of these factors indicated that a conservative
appraisal of these benefits would be about $3.50 annually per acre-foot
of the average sediment pool capacity during the project period. Total
annual benefits from this source are estimated to average $4,337. Although
thig benefit was not needed for project justification, it 1s included in
the evaluation to help show the effects of the project on the watershed

economy.
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It is anticipated that during the project life some permits will be obtaine
for use of water for irrigation purposes. However, benefits from this
source were not evaluated as no studies were made of probable water yields,
adaptable areas, production costs, or increased crop yields.

Secondary Benefits

Secondary benefits, the net increase in the value of goods and services ger
by the project, will be realized by processors and business establishments
the trade area. The evaluation of these benefits was limited to those whic
will occur as a result of processing and distribution of agricultural commc
ties made available by the protection afforded by the project.

Based on the analysis and use of basic data obtained, the increase in the s
of farm products under with project conditions was calculated for that ares
where the gross value of crop and pasture production will be increased as =
result of reduced floodwater, sediment and erosion damages. Factors shown i
Chapter 7 of the Economics Guide were used in determining secondary benefit
Some of the commodities made available by the project may be processed thrc
livestock or otherwise where net increases in value of services might be le
than those reflected in the factors used. Consequently, only 60 percent of
the total sales value was used.

Increased farm production expenses were not considered in calculating the
secondary benefits. Further, no secondary benefits were calculated for the
increase in sales made possible by changed land use and more intensive use
of flood plain.

Appraisal of Land and Easement Values

Areas that will be inundated by the sediment and detention pools of the
floodwater retarding structures were excluded from the damage calculations.
An estimate was made, however, of the value of the production that would

be lost in those areas after installation of the project. In thils appraisa
it was considered that there would be no production in the sediment pools.
The land covered by the detention pools was assumed to be converted to
grassland under project conditions. The cost of land, easements, and right
of-way for the 20 floodwater retarding structures was determined by indivi-
dual appraisal in cooperation with representatives of the gponsoring local
organizations. The floodwater retarding structure site costs were based on
appraisals of the value of the easements with consideration given to the
agricultural production values that will remain after the land is devoted t
project purposes.

The average annual net loss in production, based on long-term prices,
within the sites was calculated and this value compared with the amortized
cost of the structure sites. The larger amount was used in the economic
evaluation of the project to assure a conservative estimate.



Details of Methodology

The evaluation of flood damages was made by flood routing a historical sto
series for the period from 1923 through 1942, Detalls of the procedures
used in this method of evaluation are described in the Soll Comnservation
Service Economics Guide for Watershed Protection and Flood Prevention,
December 1958.

Fish and Wildlife Investigations

The following is a summary of a reconnaissance study made by the Bureau of
Sport Fisheries and Wildlife of the Fish and Wildlife Service, USDI, and
concurred in by the Texas Game and Fish Commission.

"Our reconnaissance study of the project for the Valley Creek
Watershed indicates that fish and wildlife resources generally
would be benefited by the watershed protection measures con-
templated.

Floodwater retarding structures with permanent storage will
offer opportunities for fish and wildlife enhancement.
Reduction of floods will benefit ground-nesting species iIn
the bottom lands, and permanent water, in the floodwater
retarding structures, will provide an opportunity for attract-
ing migrating waterfowl.

The reduction of sediment deposition in Lake Ballinger will
prolong the life of that structure and will also benefit
migrating waterfowl.

It is recommended:

(1) That clearing for agriculture and floodwater
retarding structures be made in a manner that will
retain as much vegetative cover as possible for
wildlife.

(2) That plantings for soil protection include species
beneficial to wildlife.

(3) That floodwater retarding structures, farm ponds,
idle lands, and areas receiving intensive soil
protection treatment be fenced to keep out live-
stock and be protected from fire.

(4) That, if water is required for livestock, impound-
ments be designed to provide a tank outside the
enclosure, to which water may be piped."



2G990{-HY

E9-L PREIAFY

cec At 29-2

TIE FG0ET ST Mdwsiiaesy
MO bygeeearity

LR t o
SEGPIAD FOSOW PIGILIION WAy PIptaty

S¥AZL IAIL

ANANIS NOILYAHISNOD "IHCE
FUOLINTIEOY 40 INTRLHYEIG S N

. s SVX34
SALINNGT "NV 10N GNY ‘HOTAYL 'ST3NNNR

G3HSYILIVM M3FYO AFTIVA
NOLLYOOT W3M804d

I 3vg

ﬂ/v,
%

'l

{

——Sadpas 0L g

(onay uolONBAT

{PV G =8 4oo3) abowng nodg

=% {9V G=+ yop3) sBoWDY WaUPRS
UQlv8g ssoly LB)joA
payy afowog JudwIpes
pup JaLDMPOO{d jO FUNING
fiopunog payssa|om

sy sy abownig
(iowuasdy sboulosg

(509 o [10) Bu adig
AUET LGOISSIWSUD), TOMOG
Ajunuiuioen pajouadloouiun;
PoOY PI9l4- AiDPULIRS
PO 44403 popnIg

pooY PIPBID

pooy paacd

su1 Aunony

RO

,, .,m.‘ W;
-/ . f, 3 /mnﬁr\www\,ﬂuw
{ - A
R A N
1 J J




[~
-

L0071 QF-TE-0T pec1any 31714475 NGILYAHISNQD NIO5 ‘JA0LI0D LESY 40 LWIMLAY4IQ CE 0

FYNLONYLS ONIQYYLIIY HILYMA00Td TvIIdAL ¥ 40 NOILJIS
zZ e1e|4d

——

LENONGD AWM TEds IRdIONEAd
\\ L L\\\ww

TR, = =\

T00d LHIWEQIE === |id #0xa0d

"

g a7 NIVHD

—

O
otele!
Jogetet et
etetete ety
sttt e

Sinseletelele:
SRR

s s S e s e S s e Al




—&——C— Fencs fo b constructed wundor contrecd
-k X— twisling Fence
3 5o Feneg wr (he romstruciion sres o be removed /

Fence LEgamo /

aml salvaged by ontraciie T L Murer

oo ol are Gap A minimem of & lapser] fo be placed in
Lot F0Tuf Fence Emergeney Spiflway and on 2/ Compaeted Mrs. Marrie B

Nofors: ground /n Lmergency Eiti Rreos Ste the speeificadions. MILLE R

Spriiwsy nol Fo br disturbed befow &
aeprax Slte A 50 °.

S)o K00 on Righl Side ot Emer Spilimway.
EGly 3+00 on £ oFf Dom

Efmergency Jarffwsy
Crasf A Est e

e fe Aes :?
he l;

P
RS
£

..\._ D Do f ol D et }pa]
i FIF g — — ——

- Frincipal Spilfway
Crest LI HEIRD

&
A x
| '
-F Wire G

in 30 af Fenre

i
Siruciure located approximsfely 12
IR miites norihedst of Jwlemen, Colcmen
Cordnlfy, Toxes.

VICINITY MAP

\ﬂpﬁ-rvr fomef s of
Borrow Ares

: AP Berm Elov pE37 5

f
/

1
543 20000 E of Frinciper .Gp;'/fwf-'/ “mMater&l n fenk dem atzy be wsed ! & 2l £ 2 2
Z5 ke 0wl 7 o B ot fam 25 Embankmant FiFf. ScaLe In MILES
GENERAL PLAN OF RESERVOIR
REEET ‘ o0 o0 uoo,
: : : . SuREOCE STORAGE s F
EMERGENTY S/ LWAY ¥ Emerdency s‘pm'w:y Diviersion: 18" effective E.EvRIIGH | ;(,RES Femereei] tuinEs caLE In FEET
CLIBVE DATA hc? 1, 3:1 side slopes, minitmamn bose, 13 Z
o Codl of diversion lo be subsldizry lo ofher | 16328 - £ 005
4 = 4’44' od iterns of work. | fede & 20 azry
g ey J;J JE38D 4 | 2B 257 I - - o : . ; .
» B3 1840 9 14 P1id 080 . ! : !
L - more PLAN OF EMBANKMENT ANO SPILLWAYS 1ed4d0 | JZ8 IR’ : | i
PC5ts 520 fe48.9 291 7Zé Fon ] | . ——Apprex. Ground line |
BT St 7ezpr a 100 220 F00 400 554 _—{45!.3 Y 30/ 589 | oo T /.___‘_ ) !
Seace v FeeT lespe | 4z | X8 4.88 | T )
1569 | 53 558 740 | VT sk puo . i
16609 ¢4 _ | vez Crin Elev fé‘dm\ 10 % j
| o o Do FEF relive) Eleve. le56.5 arx : . . !
Lrmesgeney Soiflwoy Cres! v 165 1 2 : Fished Grede
Trincioal Spiflwsy Cres? Hev. 18380 ; . o i 3 | ;
Seairnean! Posd ffev. 16382 |wae| .. i Q= D -
Draingge Arcs, Acresx 204 ME ‘Q N ‘{;
Scdimen? Storage, Acre Feel | 32 K= S Y
Floosiuigler Storafc, Acre Feaf 26_5' H 2 yoawn 8'0,
Hav Lnergency Sodiw sy Cap, efs. 1830 | i | win 0|S + t\‘:
I T I . |z ! ; : ' =N
. ' T T ! -
~Emergency SpcEiwgy Diversio | Apgrox Ghe f2edd ! ! R
rKl g )/ Y24 Sy Liversan | ! Lhy /4,5?" I : "’)I"\:;'
_ _Sfs. Frd055 i | Tap of Oan fhv 1558 3 ; / ; i |
wee L. ' 7 Elev TEIE 6 ; : e 8400 fo Sfr 00 : ] 2o L !
| e [~ = e : / 100 Py 2+00 155 e
! i | ERE— PROFILE ON ¢ OF EMERGENCY SPILLWAY
! | - ' 7
50 —fmeaenay Spdtyey Croof_Hey W02 o o A
il . 1 . flen A ¢ Approx Groond Lins
T P/—Approxz'mafel Eround Ling | p) 4 H I ; <
" . ; ! - b A __I _____________
o 11 . ~ el ' ; 5 i refl Dihe |+ 09 N Rght ke
. e e . Ty e L . . O
KJEI'.l'i‘e}‘ge'.f.!ry Spifiaay Crert 5('6!‘;:/\7\ - P_rzﬁf-fgg!_ap:”br’&y Cres ;--—[‘ri( #IED_
revalved 1o £ of Dern \ e ’ Ladt Dike )
: ) \ S 2L 0 i Approv. She 75 lo Spp BI0 Lley (63668 Ferom
; ! - «% : Stz B0 fo Sla 8030, grage wmformiy fa M@
“30 : . oL . \\ : R e From Shs 8250 fo i2¢00 H-30°
: : . _— _ Plate 3
! . ' Right Qike:
_ - | Approp Ste 740 fo Embankment Elex 1656, TYPICAL
wizn | Aore: Cormpiete soil s foundation : L - —Approximete Cufsfc Trench We 40, B2 5L From Lmbenkmenl to Sts 4100 FLOODOWATER RETARDING STRUCTURE
invesfigotion delfe fogetber wilt ' ) : ' ) : fraﬁ,s:‘hon .)ec:!m.r,r_ The. 300 fo Sis 12200 GENERAL PLAM AND PROFILF
Fadoralory fosf Joks Sre pO5 0bi _ ’ 130" WIG 2 30 —
o ECs f_}-c‘fd tangtrection affrce | ' ; Hinde: . 5. DEPARTMENT OF AGRICULTURE
For rev]rew By ,afo:pdd)‘; ve Bvegirers. | l Materist Forming AoFh gikes Fo he plared and prid | S0IL CONSERVATION %E}RV-ICE
o8 100 £+no o 10000 ;2100 for a3 "Compacted £iFf outr ' ol PR
Najurel ground :a Lnergency Spriiwsy rot to Cesred wic & G o
PROFILE ON @_ OF QOAM be disfurbed befow appray Sfe S50 s WHC £ HET 36/ -
TYPICAL SECTION — EMERGENGCY SPI e BT
ENC LLWAY oo WEL, £ CWT 461175 | 4-E-15,357




Upstream Toc

Fild From Upstream Tor fo tiarils shown
& LLIEIN0 Material fo be placed sna
perd For gy "Compacted Frif*

~Exspvgfe gpen chennet on unilform Srads

\ 4 frornm one foat befow inverf of ouffall pipe
- —— . - —— 3
; +—'_" fo nafural drain € agoroximate Sfa. 3 25
k\?"q.p of | 7o b pand 25 "Channe! Excavalion.
&rm-\
- k‘.l';:}(.v of Herme
S S 254 25 257
f i
|I !
S - =7 B o g = 7 e S
|
£00 i Sle 2:00 on £ of Principat Spiltway
. Q ! = 5la. G447 onr F of Dam.
= o ; € of Frpe Contijever
‘% - | Support
[ .
y 5 2o | 2o #»a ~—Downstream Tee
|
. | BrckFilt fo not fess than iz “sbove fap
Y —+— - —4— 1 e of pras bafors axesvaling Freneh.
Nofe: If 10 Fool Secfions of Pipe Fre ased, place e firs/ anfiseep coller
PLAN al Fhe cenler of Ithe 6t secfion or pipe a5 cownted From Fhe infel )
= end gad spaee Mhe remaining aali-seen coliFrs F¢ S0 fee¥ rp A Proe

& Cracle

Tag of Dam £ GRS
fAtfawance for feflicment included |

I

s
Lxcovation fo be parid as "Cofolf Trench
Excavation” Bsckfiil pror fo exeavalting
pipe frenetk fobe pocd 25 Tormpacted S

TYPICAL FOUNQATION EXCAVATION

_ Emergency Spillwey Cresf  £F G508
Minimumr 2 compected sarth
Fill befween rock srd pice

#2" Berm

£} 1§37 S

—£ af Dam

—-imperviovs Core: Excovate Cufoff Tremch
Witk [} Sioe slopes ana 12 12 bollorn width
fo spproximate limit shown on " Brofile on §
ar” j:m," !

—3" ¢ Vear

Anki-vorfer M;f(? N

1

Aringipal Spitiway Crest &t K30 _E 5 Anti-Secp  Cdflars @ 240 ce Note: Change berm width Fo /3 feet ;'fr_iﬁ‘efi?a:; J;Z‘f::'w of
2 ds w7 Inict : | \ 8o 2210 Pipe Cz&'ﬁerm £l /632D AP
8" Biide Gare fnv £f 16315 3 z '_‘[-' i | . f J - | i {— ]
e e—————— T T
~ 05 1 02X CEEA ¥ | 0% 3 y — I I
\{\ / _i- , = g E2+ 1) l 0% 30% LO_§ T
T T I e T R __Tfa.._h?{-d#
Sta. t1io @ Sla 206, Pl
£f [B2da % ‘g ey D ., V16240 £l laz4g |, -.. 2 2 - W T L, _I
! i * - S ™
N -?. g Ig g o g !g g &: {3 g N & § & Py Cenfilever E
Excavate For (brdut Fundatian " e ol o ke R | e} i ol + e ) e o N= [N - ‘é ol &
Fo appracimate  bmefs shown and 259 Q"*-I v: o . §‘-- RS g-“?. %|“- T ‘y: '?,‘-. NI \f: &l Dl 3R] 8 :
backfill prior fo ercavating R i ™ iy R g L Lty Rt R N ™ il w s = g ™
Cutoff Trench. W 3| x 5| 3|y 3 U 3| % By 5> 8% Hx SE g 8 x vl s Bl x
a8 alE SiE SE wlg HhE P W g s w8 W wls .S SH i &l s
204 /t of 247 LD Prestressed Concrebée Lined Steef Cyhinder Pipas (AWWA Spec C-301}
|
Note: lhe delail above is plonncd for 12
SECTION MATERIALS Foof secfions of pipe. Section lenglhs
—_— COMPACTION o JO feelt may be wsed with invert
LAB TEST | meqUIREMENTS Lab of joints sel om grade fing o5 estabiish
PRINCIPAL SPILLWAY ModiTig [Win Dry [ Mowiwre g0, ed sbove, utilizing 200 feet of pipe,
. Dpt'm Li:n;;:r Paren? ending #f stertion Frl6 Seolion lengths
. ) ) " Gen [Morst | core [Trom TV we in excess of 12 Feef will nol bHe per-
Aotes . No Foraw! Embankment Zaning /s reguired. Selection of ma- s izs 7072 Tos Ton - mitted
terigls represented by Labersiory Curpe Ne /3 and £ shall be vmd = --'a "J BS'T "Ir o %
s Cutoff Trenck and cenfer sechon al Embughment. The materie! rigre- (o8 | & | i85, T
tented by Lzbaratory Courve Ne 2 2hslf be vser in vhe outer .r&.:?_ The 1Zé.1 | k0.0 :"3"1 -"’-3 f:f' :
mixturc of rock and €3rth £rcave hon Yrom the emergency Spiliway oo & |5 | L0 |/2 Plale 34
’ shatl be used in the upstremm aad dewostresm Berms, : _—
fntrgen:-y 5pr”w:y Crest £r. /6512 > - Upwessd frarifs of m:’:'sfara witl e determised by Mo Frofect Enprneer TYPICAL
Py sccarding To the workzbility eipectfs of materials during copstioedien. FLOODWATER RETARDING STRUCTURE
.
‘ e - 3 . 2 I3
12 Berm £V J63XE —— e & ?;;g’o ¥ the meterial .&g;n{ pb!ed;ﬂ ;ﬁ:}‘:f# cg?}g;ns Yo ineh STRUCTURE PLAN AND SECTION
v e ; Rack Fir or lorgler malerial in amounts differing from the per- -
Fock it centages taund in the lobaratory sample, the mirimum U. S. DEPARTMENT OF AGRICULTURE
dty density end moisture reguirernent witl be corrcefed SOIL CONSERVATION SERVICE
for Mis variakian, % ik,
[ ‘.A{E_.'C."..._.___________ 'F. L
o WEC 8 HRT 361 et
TYPICAL SEGTION EMBANKMENT DATA e T |
Teecead © 00T 2P W-‘"gi Draming Ho
cmmﬂ_(__Eg FGW?"_ _4“_ ::3 4'5"5,351-




459014t 29-1 PpesiARy

50

8ve'ol-y-y 29-2 7 29-1 pasinay
! Gy Y
.
& f 1Y $98°0S1 oy aumvoiddy
B 21035 downeiddy
. ‘ M
e ersan, . muf PN 2 L -3
L e .ﬁ /../ 9EGHIY'b 2I0SOW PAIIOIUGIN WO} papdiuoy
& <) . L "N : SYX3L IUdRIL
! k - 3DIANIS NOILYANISNOD 1108
e, (n/ﬂk.\ 3JYNLINDIHOY 40 AINIWL¥Vd3a s N
- ] y . SvXx31
e S3LLNNOD ‘NYION ONY ‘HOTAVL ‘STINNNY
, i e J3IHSHILYM 3340 A3TIVA
NS s AR / dVIW  123royd
7T i g5 = v 3Lvd
RN B
= il : )
ONE I
. —
e 5
AN 1 ﬂ L
hu,_h_o.: ..; L\ .
| i\ -
o N& 2
Z-4 s iy
=t i :
bt FE K
Luﬁ?a\_ 3
= R s
T —
i .

7
N )

P

‘sainjanys sayo Aq pajjosuoy pasy jo 19x3 *
= oy 22zs 02 | 9802 ol
VAT =) Ny 1101 6l (b8J2 = &
2 N 692 81 | 622l 8
4 182 Ll | 9ege P A
- 298| 9l | g9/ 9
] 0811 S| | 208L S
SGL bl | €226 14
b erie €l | S8bI <
N 0Sleg = 2l |selg 2
; . 2992 11 | 66961 I
i \ Daly ON | pasy ‘oN
Z3 = $240y Ul sDaly aBbUIDIQ pUD Ssaquiny ajig
N L
<
\, : B
rt!w. \. 4 /rl
i - A 2 2injaniig Bulpiojay Jajpmpoo)y @
P daquiny ayg ®
.,.fl\.“..u\ - Pajouag paty i
: / ainjoniig Aq pajjoyuody pasy ebouibiq ‘
it 7 ﬁ Aiopunog paysiajom —_——
- = w\\ﬂ., (busipiwaayuy) aboupiq =Tl A
= k. (Ivluuaiad) abouipig ——
g E f / (s09 Jo i0) B Badly —o—u
ﬁ%\“ N ) b s 3UIT UOISSIWSUDI] J3MOd  o—e o
i %m_\_.. ) § A Lo Lilunwwoy paypiodioouun —f
S £ H u..ﬂ.m .\ POOY PpI3!4- Kippuoosag S
A, = L3S y POOY yiio3 papolg
. ~ .\\_r . ey = pooY pspoiy
—_— - Al A { Lk
Lzaudlvﬁvh i 5 =\, ¥ \m vuom%ﬁsa —
;N POV e —— - A A S13NNNy eu Anoy
i g TNALNNODY ~vsas .
wrd N W ! 2% vy L EEER
fo N \ f






