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WATERSHED WORK PLAN

AGREEMENT

between the

SAN SABA-BRADY SOIL CONSERVATION DISTRICT
(name of local organization)

(name of local organization)

(name of local organization)

STATE OF _ TEXAS s
(hereinafter referred to as the local organization)

and the
SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE
(hereinafter referred to as the Service)

Whereas, the responsibility for administration of the Flood Prevention Program
authorized by the Flood Control Act of 1936, as amended and supp lemented, has
been assigned by the Secretary of Agriculture to the Soil Conservation Service;

and

Whereas, there has been developed through the cooperative efforts of the local
organization and the Service a mutuzlly satisfactory plan for works of improve-
ment for said watershed, designated as the watershed work plen for _ Lower

San Saba River Watershed, State of _ Texas , which
watershed work plan is annexed to and made a part of this .agreement; and

Whereas, the watershed work plan describes the watershed and its problems, and

sets forth a plan for works of improvement including a schedule of operations,

the kinds and quantities of measures to be installed, the estimated cost, cost-
sharing arrangements, maintenance and other responsibilities of those partici-

pating in the project, and economic justification for installing, operating

and maintaining the works of improvement; and



Now, therefore, in view of the foregoing considerations, the local organization
and the Secretary of Agriculture, through the Service, hereby agree on the water-
~ shed work plan, and further agree that the works of improvement as set forth in
sald plan will be installed, operated, and maintained substantially in accord-
ance with the terms, conditions, and stipulations provided for therein.

It iz further understood that this agreement does not constitute a financial
document to serve as a basis for the obligation of Federal funds, and that
financial and other assistance to be furnished by the Service in carrying out
the watershed work plan is contingent on the appropriation of funds for this
purpose and on the execution of supplemental agreemznts aetting forth the cost-
sharing arrangements and other conditions that are applicable to specific works

of improvement.

It is further agreed that the watershed work plan may be amended or revised,
and that this agreement may be modified or terminated, only by mutual agree-
ment of the parties nereto.

No member of or Delegate to Congress shall be admitted to any share or part of
this agreement, or to any benefit that may srise therefrom; but this provision
shall not be construed to extend to this agreement if made with a corporation

for its general benefit.

SAN SABA-BRADY SOIL CONSERVATION DISTRICT
{name of local organization)

. ﬁ{g/w&}y

Title Chairman, Board of ‘Supervisors

Date Z:/ﬂ 4= , 195 7

The signing of this agreement was authorized by a resolution of the governing
body of the San Saba-Brady Soil Conservation District

(name-j;:?ocal organization)
‘5251;;”‘%; 195 57

adopted at a meeting held on P s .

E Y \JArr]

k—"TSejE:fhryé’local organization)
—7 S -
Date Kb , 1957
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WATERSHED WORK PLAN

Lower San Saba River Watershed
(Middle Colorado River Watershed)
San Saba, McCulloch, Menard and Mason Counties, Texas
December, 1956

SUMMARY OF PLAN

General Summary

This flood prevention work plan for the Lower San Saba River watershed, Texas,
was prepared by the San Saba-Brady, Concho, Menard County and Mason County
Soil Conservation Districts with technical assistance provided by the United
States Department of Agriculture.

The watershed covers an area of approximately 878 square miles (561,920 acres)
in 5an Saba, McCullough, Menard and Mason Counties, Texas, Approximately

13 percent of the watershed is cropland, 85 percent is grassland, and 2
percent is in miscellaneous uses, such as stream channels, towns, roads, ete.

No Federal lands or water management developments are involved.

The werk plan proposes a 10-year project for the protection and development
of the watershed at a total estimated installation cost of $2,094,153. The
local or non-Federal share of this cest will be $1,199,516. 1In addition,
loral interests wiil bear the entire cost of operation and maintenance with
a capitalized value cf $31,600. Of the total project cost of $2,125,753,
the non-Federal share will be $1,231,116 and the Federal share $894,637,

Land Treatment Measures

The cost of land treatment measures is estimated at $1,102,579, all of
which will be borne by the local people.

Structural Measures

After thorough investigation it was found that in the Lower San Saba River
watershed there were only two tributaries (Richland Creek and Jerrys
Branch) where a structural program could be justified economically,

The structural measures included in the plan consist of 9 floodwater
retarding structures on Richland Creek and 3 on Jerrys Branch, having
aggregate total storage capacities of 9,493 acre-feet and 2,313 acre-feet,
respectively. The total cost of these measures, including the capitalized



value of operation and maintenance, is $842,258 for Richland Creek and $153,952
for Jerrys Branch, of which the local share is $99,478 and $29,059, respective~
ly. The non-Federal share of the total cost of structural measures includes
land, easements and rights-of-way, 75 percent, and operation and maintenance,
25 percent,

Damages and Ba#nefits

The estimated average annual damage without the project is £62,573.

The estimated average annual damage with the project, including land treat-
ment and structural measures, is $19,358.

The average annual primary benefits accruing to structural measures is
549,799, which is distributed as follows:

Jerrys Richland
Branch Creek Total
Floodwater damage reduction $5,378 $22,334 $27,712
Erosion damage reduction 711 5,501 6,212
Indirect damage reduction 609 2,784 3,393
Benefits from changed use of land 1,815 7,697 9,512
Benefits from mainstem, Lower San Saba 206 2,764 2,970
Total $8,719 $41,080 549,799

The ratio of the average annual benefits to the average annual costs are as
follows:

Jerrys Richland

Branch Creek Total
Average Annual Costs $£5,748 $30,827 $36,575
Average Amnual Benefits 8,719 41,080 49,799
Benefit Cost Ratio 1.52:1.0 1.33:1.0 1.36:1.0

The total benefits of land treatment measures were not evaluated in monetary
terms since experience has shown that these soil and water conservation
measures produce benefits in excess of their costs.

Operation and Maintenance

Land treatment measures will be installed, operated and maintained by the
landowners or operators of the farms and ranches on which the measures are
installed under agreements with the San Saba-Brady, Concho, Menard County
and Mason County Soil Conservation Districts. The 12 floodwater retard-
ing structures will be operated and maintained by the San Saba-Brady Soil
Conservation District.



T DESCRIPTION OF WATERSHED

Physical Data

The San Saba River heads in the central part of Schleicher County, approxi-
mately 2 miles east of Eldorado, Texas, and flows toward the northeast for
about 120 mileas. It runs into the Colorado River about !0 miles east of the
town of San Saba, in San Saba County. The Lower San Saba River watershed
consists of the portion of the San Saba River(excluding the Brady Creek
drainage area) from the beginning of the gorge section, located approximate-~
ly 4 miles northeast of Hext, Texas to its confluence with the Colorado
River. The Lower San Saba River watershed is about 70 miles in length.

The largest tributaries are Simpson, Richland, Wallace, Deep and Katemcy
Creeks and Jerrys Branch. Of these tributaries, only Richland Creek and
Jerrys Branch have bottom land subject to appreciable damage by floodwaters.

The Lower San Saba River watershed has an area of 561,920 acres, nearly all
of which is in farms and ranches. Richland Creek and Jerrys Branch, the
two tributaries subject to appreciable damapge, have drainage areas of
65,920 acres and 12,800 acres, respectively,

The remainder of the San Saba River drainage area is covered by the Upper
San Saba River watershed work plan and the Brady Creek watershed work plan.

The topography of the watershed is extremely varied, ranging from large
stream terraces or bench-land aresa to rough hill land, etched by geologic
erogion of limestone, granite or sandstone formations. Elevations range
from about 2,000 feet above mean sea level in the upper part to 1,119 feet
just above the confluence of the San Saba and Colorado Rivers., The main
alluvial valley of the San Saba River ranges from approximately 5,300

feet wide in the lower reaches to less than 300 feet wide at the upper

end.

About 70 percent of the watershed lies in the Edwards Plateau, 1l percent
in the Reddish Prairie, 2 percent in the Cross Timbers and 17 percent in
the Granitic land resource areas. These wvariations contribute to a
diversity of soils from the standpoints of depth, texture, color, fertility,
and usefulness. Approximately 60 percent of the soils in cultivation are
deep and fine textured. The remainder are distributed equally between
deep, medium-textured and deep, coarae-textured soils, except for a very
small percentage of shallow scils. The majority of the pasture and range-
land soils are shallow or very shallow, About 47 percent of the soila of
the watershed are in poor physical condition. The original range cover

of midgrasses has deteriorated, especially on the shallow soils. It is
estimated that the watershed as & whole has lost approximately one-half

inch of topseil and much organic matter.

The overall land use for the entire watershed is as follows:



‘Land Use - ' "Acres = Percent
Cultivation 71,126 13
Pasture and Range 479,566 85
Woodland - -
Miscellaneocus 1/ 11,228 2
Total 561,920 100

1/ 1Includes roads, highways, railroad rights-of-way, towns, stream
channels, etc.

The largest storm considered in the 40-year period studied was a 7.59-inch
rain extending over three days that produced 4.99 inches of runoff on
Richland Creek and 5.23 inches of runoff on Jerrys Branch. This runoff
flooded 84 percent of the 5,345 acres of flood plain on Richland Creek and

85 percent of the 2,177 acres of flood plain on Jerrys Branch. Under present
watershed conditions, 76 percent of the Richland Creek and 71 percent of the
Jerrys Branch flood plain would be flooded by the runoff from the maximum
storm expected once in 25 years. At the present time about 57 percent of

the Richland Creek flood plain is in cultivation and 41 percent in pasture.
Of the Jerrys Branch flood plain 64 percent is in cultivation and 34 percent

in pasture.

Average temperatures range from 82 degrees Fahrenheit in the summer to 49
degrees in the winter. The normal frost-free season of 212 days extends

from April 3 to November 1.

The mean annual rainfall is 27,00 inches. It is well distributed, with the
wettest wmonths being April, May and October. Individual excessive rains
causing serious erosion and flood damage may occur in any season, but are
most frequent in the spring. The winimum recorded annual rainfall was

6.63 inches; the maximum was 45.55 inches.

Water for livestock and domestic use in the Edwards Plateau land resource
area is supplied by shallow wells, springs and small farm ponds. It is
supplied by shallow wells and farm ponds in the Reddish Prairie land
resource area, but the supply is not always dependable and presents a
serious problem. All of the towns in the watershed obtain water from

springs.

Economice Data

The prosperity of the watershed depends almost entirely upon its farms and
ranches. Livestock enterprises producing beef cattle, goats, and sheep
predominate in the watershed, Winter feeding and pasturing of lambs has
recently become a major practice. In the last decade there has been a
large increase in the production of turkey and chicken hatching eggs.
About 96 percent of the cropland is used for production of feed crops



such as grain sorghum, hay, oats, and crops that will produce winter grazing.
The most important cash crop grown in the watershed is pecans.

The Lower San Saba River watershed is served by Soil Conservation Service
work units at San Saba, Brady, Mason, Menard and Eden, which are assisting
the San Saba-Brady, Mason County, Menard County, and Concho Soil Conserva-
tion Districts. These work units have assisted farmers and ranchers in
preparing 430 soil and water conservation plans on 329,735 acres (60
percent of the agricultural land) within the watershed and in giving guid-
ance in establishing and maintaining planned measures. Where land treat-
ment measures have been applied and maintained as long as three to five
years, average crop ylelds have increased about 25 percent.

San Saba, with a population of about 4,100, the county seat of San Saba
County, is located in the eastern part of the watershed. It is the
marketing and shipping point for pecans, wool, mohair, cattle and poultry
prodycts for a large area of the watershed. Richland Springs, with a
population of about 600, is located in the Richland Creek area and
furnishes a railroad loading point for agricultural products.

Good fishing and hunting along the San Saba River provide a source of
additional income to landowners and others within the watershed area.

The drainage area is served adequately by 437 miles of roads, of which
157 miles are paved. Adequate rail service is provided by one railroad.

WATERSHED PROBLEMS

Floodwater Damage

Flooding occurs frequently on Jerrys Branch and Richland Creek and causes
severe damage (Figure 1). Large floods have occurred on an average of one
every two or three years, the latest one being in May 1955. During the
40-year period studied, 1916 to 1955, there were 38 major floods which
covered more than half the flood plain on Richland Creek and Jerrys
Branch, and 73 smaller floods. Fifty-seven percent of the majJor floods
and half of the smaller floods occurred during the growing season and
caused considerable damage to growing crops. It is estimated that the
average annual direct monetary floodwater damage, under existing condi-
tions, 1s $48,040, of which $29,567 is crop and pasture damage. In
addition, thete are numerous indirect damages, such as interruption of
travel, initial losses sustained by dealers and industries in the area,
and similar losses, estimated to average $5,688 per year.
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Ficod of May, 1955 at Richland Springs, Texas. Looking north on
Farm Road No, 45, Estimated floodwater damage to flood plain of
Richland Creek - $70,927.

Sediment Damage

Sediment demage in the flood plains of Jerrys Branch and Richland Creek was
determined to ba of minor consequence. Some sedimentation takes place on
pasturelands located below severely scoured areas, at confluences of streams,
and on areas where backwater occurse due to flecoding. However, this sediment
was determined by the survey to be nondameging.

Erosion Damage

Erosion rates are relatively low, as 85 percent of the area 1s rangeland,
Sheat erosion accounts for about 95 percent of the sediment produced. It
ranges from 0.21 acre-foot per square mile on the rangeland to 1.48 acre-
feet per square mile on intensively cultivated areas. The low to moderate
ercgion rates on cropland can be attributed to the high percentage of
conservation measures established ag well as to the planting of large



——————acreages of close-growing trops. - =

Gully erosion is minor. Channel and streambank erosion are also minor, contri-
buting only about 5 percent of the sediment production. The majority of this

erosion occurs on the tributaries.

The greatest area of land damage on
the flood plain has been caused by
sheet scour during major floods.
Approximately 35 percent of the
flood plain has been damaged,on

the average, to the extent of 25
percent of its productive capacity
(Pigure 1). This loss is especial-
ly aevere when flooding occurs
during land preparation stages.

The estimated annual damage from
flood plain scour is $8,845.

Damage from deep scour channels

i8 minor

Flooding on Antelope Creek caused
crop loss and scour damage.

Problems Relating to Methods Now Used in the Conservation, Development,
Utilization and Disposal of Water

Problems relating to methods now used in the conservation, development, utili-
zation and disposal of water are minor in this watershed and do not warrant

a study at this time. Although there is some irrigation activity along the
flood plain of the San Saba River and in isolated upland areas, problems are
of a minor nature. Drainage problems are practically nonexistent. No
individual landowner or groups of landowners have indicated an interest in
providing additional storage capacity in any of the floodwater retarding
structures for irrigation purposes. At the present time all of the towns

in the watershed obtain an adequate supply of water from springs.

EXISTING OR PROPOSED WORKS OF IMPROVEMENT

Only minor efforts have been made to prevent floods in the watershed. Some
farmers and ranchers have been trying to enlarge, straighten, or levee
stream channels on an individual and widely scattered basis. These efforts
have had little effect on the reduction of flood damages. During the past
10 years small neighbor groups of farmers and ranchers, cooperating with

the San Saba-Brady, Concho, Menard County and Mason County Secil Comgervation
Districts, have been preparing conservation plans on their heldings on a
commmmity and watershed basis in order to protect their lands and reduce



flooding. Civic groups of the towns of San Saba and Richland Springs have been
very active in soll and water conservation as it is related to flood prevention.
They have exerted their influence toward promoting a high degree of interest

in conservation in the watershed. Except for small reductione that the project
will provide in the rate of sediment accumulation in downstream reservoirs,
there are no existing or proposed works of improvement of any other agency
which would sffect or be affected by the measures included in this plan.

WORKS OF TMPROVEMENT TO BE INSTALLED

Land Treatment Measures For Watershed Protection

Land treatment measures are important for protection of the 34,291 acres of
Richland Creek and Jerrys Branch watersheds above the 12 planned structures.
On the remaining ‘acreage of the Lower San Saba River watershed, land treat-
ment measures are all-important since they constitute the only planned
meagureg for watershed protection.

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, such ag igs now being carried out by the four Soil Conservation
Districts serving the watershed, is necessary for a sound flood prevention
program on the watershed. Basic to reaching this objective is the establish-
ment and maintenance of all appliceble so0il and water conservation and

plant management practices essential to proper land use. Emphasis will be
placed on the establishment of those land treatment practices which will

have a measurable effect on the reduction of floodwater and sediment

damages.

The amounts and estimated cost of establishment of the measures that will
be installed by the landowners and operators are shown on Table 1. The
estimated total cost of installing these measures, exclusive of expected
reimbursement from ACPS or other Federal funds, is $1,102,579.

Most of the land treatment measures will function principally to decrease
erosion damage to fields and pastures by providing improved soll-cover
conditions. These measures include cover cropping, use of rotation hay
and pasture, crop residue utilization for croplands, and range seeding

to establish good cover on grasslands. They also include: brush eradica-
tion, to allow grass stands to improve for replacement of the poor cover
afforded by brushy pastures; the construction of farm ponds, to provide
adequate” numbers and locations of watering places to prevent cover-
destroying, seasonal concentrations of livestock; and proper use and
deferred grazing of range and pasture to provide improvement, protection,
aind good maintenance of grass stands. These measures, especially the
:ropland measures and range seeding, also effectively improve soil
ronditions which allow larger amounts of rainfall to scak into the soil.

In addition to the above soil improvement and cover measures, land
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(Based on 1955 Price Levels)

Lower San Saba River Watershed, Texas

(Middle Colorado River Watershed)

For: Total Project
: No. to be : Estimated Cost :
Item Unit Applied : Federal : Non-Federal 1/: Total
(dollars) (dollars) (dollars)
[D TREATMENT PRTMARILY FOR:
Watershed Protection
Soll Conservation Service
Contour Farming Acre 23,021 - 28,776 28,776
Cover Cropping Acre 37,145 - 346,538 346,538
Rotation Hay & Pasture Acre 7,636 - 106,904 106,904
Crop Residue Utilization  Acre 33,282 - 59,575 59,575
Proper Use Acre 157,742 - 100,955 100,955
Deferred Grazing Acre 48,987. - 22,044 22,044
Range Seeding Acre 7,436 - 86,305 86,305
Brush Control Acre 50,026 - 200,104 200,104
Terracing Mile 217 - 74,431 74,431
Diversion Construction Mile 61 - 14,457 14,457
Waterway Development Acre 330 - 28,050 28,050
Pond Construction No. 164 - 34,440 34,440
echnical Assistance - - - -
AL LAND TREATMENT 1,102,579 1,102,579
UCTURAL MEASURES
Soil Conservation Service
Floodwater Retarding
Structures No. 12 667,443 - 667,443
AL CONSTRUCTION COSTS 667,443 - 667,443
TALLATION SERVICE
Soil Conservation Service
Engineering Services 121,353 - 121,353
Other 78,877 - 78,877
AL, INSTALLATION SERVICES 200,230 - 200,230
ER COSTS
Land, Easements end R/W - 96,937 96,937
Administering Contracts - - -
A]. OTHER COSTS - 96,937 96,937
A1, INSTALLATION STRUCTURES 867,673 96,937 964,610
¢ PLAN PREPARATION COSTS 26,964 - 26,964
AL INSTALLATION 894,637 1,199,516 2,094,153
— i — 4
1ARY
stel SCS 894,637 1,199,516 2,094,153
\L 894,637 1,199,516 2,094,153

Exclusive of reimbursement from ACPS

Note: There are no Federal lands in the watershed.

or other Federal funds.

Date: December, 1956



Legumes end utilization of crop residues
protect San Saba cropland.

il 1 * P

Good grass cover on Richland Creek lets large
emounts of rsinfall soak into the soil.
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construcrion, and

waterway development to serve these measures, all of which have a measurable
effect in reducing peak discharge by reducing the velocity of runoff water
from fields. Thease measures also help the soil improvement and cover
measures to reduce erosion damage and sediment yield.

Structural Measures for Flood Prevention

A syatem of nine floodwater retarding structures on Richland Creek and three
structures on Jerrys Branch will be installed to afford the needed protection
to flood plain lands along these tributaries that cannot be provided by land
treatment measures alone. No structures were feapible in the remainder of
the Lower San Saba watershed, The system of floodwater retarding structures
will detain the total runoff from 43 percent of the Richland Creek waterahed
and 48 percent of the Jerrys Branch watershed from a storm that can be
expected to occur no more often than once in 25 years. Figure 2 shows a
gchematic drawing of a typical floodwater retarding structure.

Floodwaters are released slowly through
structures like these planned.
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Sites for the floodwater retarding structures will be provided by local inter-
ests at no cost to the Federal Govermment. The value of these sites is
estimated to be $96,937 based on market values furnished by real estate
dealers and other local people. Only 28 acres of flood plain will lie within
the sediment pools and 19 additional acres within the detention pools of the
proposed structures.

The locations of the floodwater retarding structures are shown on the Planned
Structural Measures Map, figure 3. The total estimated cost of establishing
these works of improvement is $964,610, of which $96,937 will be borme by
non-Federal interests and $867,673 by the Federal Government.

BENEFITS FROM WORKS OF IMPROVEMENT

The combined program of land treatment and structural measures for the Richland
Creek and Jerrys Branch tributaries would prevent flood damage from 17 of the
111 storms, such as occurred in this watershed from 1916 through 1955. Of the
38 major floods 29 would be reduced to minor floods. Average annual flooding
throughout the watershed would be reduced from 5,885 acres to about 2,352.

The estimated average annual floodwater and erosion damage stemming from these
two tributaries would be reduced from $62,573 to $19,358, or a reduction of
59 percent. About 87 percent of the expected reduction in the average annual
lamage would result from the system of floodwater retarding structures. With
the project installed, the flood plain of Richland Creek above cross-section
23 and the tributary flood plains below floodwater retarding structures will
e essentially flood-free for all storms up to the size that can be expected
o occur no more frequently than once in 15 years. The Richland Creek flood
slain between cross-sections 16 and 23 will experience some flooding from
itorms larger than can be expected to occur once in five years, while below
jection 13 a 2-year frequency storm will cause flooding. On Jerrys Branch,
storms larger than can be expected to occur once in five years will cause
Ilooding.

wners and operators of flood plain lands say that if adequate flood protec-
:ion is provided they will intensify their use of these lands by growing
1igh-vaelue crops such as corn, malze and oats on areas now used for pasture
ind low-value crops because of the frequency of flooding. It 1s estimated
:hat this more intensive use would increase the net Income, after all
xpenses are deducted, by $9,512 (long-term prices) annually.

ienefits from reduction of damages on the malnstem of the Lower San Saba
dver accrue to the floodwater retarding structures on Richland Creek and
‘errys Branch in the amount of $2,970 annually. No appraisal was made of
‘amage reduction on the Lower San Saba mainstem that can be expected to
-esult from the land treatment program planned for the other tributaries
f the watershed. Some reductions in mainstem damage can be expected to
esult, also, from project installations on the Brady Creek and Upper San
aba River watersheds.
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The total flood prevention benefits, including both the reduction in flood
damages and the benefits from more intensive use of flood plain lands, are
estimated to be $55,697 annually, of which $49,799 is the result of struc-
tural measures.

COMPARISON OF BENEFITS AND COSTS

The average annual cost of the structural measures (converted from total
installation cost, plus operation and maintenance) is estimated to be
336,575. When the structures are completely installed they are expected to
sroduce average annusl benefits of $49,799, a benefit of $1.36 for each
iollar of cost. There are other substgntial values which will accrue from
these structural measures, such as increased epportunity for recreation,
improved wildlife conditions and a sense of security, which have not been
ised for project justification.

ACCOMPLISHING THE PLAN

‘ederal assistance for carrying out the works of improvement, as described
-n this work plan, will be provided under the Soil Conservation Act of 1935
‘Public Law No. 46, 74th Congress), the Flood Control Act of June 22, 1936
‘Public Law No. 738, 74th Congress) and the Flood Control Act of December
‘2, 1944 (Public Law No. 534, 78th Congress, 2nd Session).

'he Extension Service will assist with the educational phase of the program

'y conducting general information and local farm meetings, preparing radio

ind press releases, and using other methods of getting information to
.andowners and operators in the Lower San Saba River watershed. This activity
111 help to get the land treatment practices and the structural measures for
lood prevention carried out.

and Treatment Measures

and treatment measures itemized in table 1 will be established by farmers
n cooperation with the San Saba-Brady, Mason County, Menard County and
oncho Soil Conservation Districts. The cost of applying these measures
111 be borne by the owners and operators of the land. It is expected that
he owners jnd operators will be reimbursed for a portion of this cost
hrough the existing Agricultural Conservation Program or other Federal
rograms. The amount of reimbursement to be expected has been estimated,
ased on current program criteria, and this amount has not been included
n the total estimated non-Federal cost for land treatment listed in table
The soil conservation districts are giving assistance in the planning
nd application of these measures under its going program. This assistance
111 be continued to assure application of the planned measures within the
D-year installation period of the project.

he governing bodies of the four soil conservation districts will arrange
or meetings according to a definite schedule. By this means and by
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individual contacts they will encourage the landowners and operators within

the Lower San Saba River watershed to adopt and carry out soil and water
conservation plans on their farms. District-owned equipment will be made
available to the landowners in accordance with the existing arrangements
for equipment usage in the districts. The district governing bodies will
make periodic inspections of the completed conservation measures within the
districts and follow through to see that needed maintenance is performed.

The soil and water conservation loan program of the Farmers Home Administra-
tion will be made available to all eligible individual farmers and ranchers
in the area. Educational meetings will be held in cooperation with other
agencies outlining the services available and eligibility requirements.
Present FHA clients will be encouraged to cooperate in the project.

The County ASC Committees will cooperate with the governing bodies of the
Soil Conservation Districts by selecting and recommending financial assist-
ance for those ACPS practices which will accomplish the conservation objec=
tives in the shortest possible time,

Structural Measures for Flood Prevention

The Soil Conservation Service will contract for the construction of the 12
floodwater retarding structures. Technical assistance will be provided to
plan, design, prepare specifications, supervise construction, prepare contract
payment estimates, make final inspections, certify completion, and perform
related duties for the installation of these structural measures.

The San Saba-Brady Soil Conservation District will furnish the land, easements
and rights-of-way for all the structural measures at no cost to the Federal

sovernment.

The following is a grouping of structures for construction purposes, each of
vhich has a favorable benefit-cost ratio, based on those benefits that will

accrue to each group:

No. : : Benefit
Construction Units : of : Annual : Annual : Cost
; Sites : Benefits : Cost : Ratio
(dollars) (dollars) (dollars)
L. Richland Creek Sites 1 through 9 9 38,639 30,827 1.25:1
!, Jerrys Branch Sites 10, 11, 12 3 8,190 5,748 1.42:1

A1l necessary land, easements, and rights-of-way will be obtained for each
:onstruction unit before Federal financial assistance 1s made available for
Installation of any part of that construction unit.
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The cooperating parties have agreed on an installation schedule of five years
for the structural measures during the 10-year period for completion of the
project, It is planned to construct structures in the following order: numbers
3, 4, and 11, first; numbers 1, 5, 6, and 12, next; then, numbers 2 and 10; and
numbers 7, 8, and 9, last. This schedule will be adjusted year to year on the
basis of any significant changes in the plan found to be mutually desired, and
in light of appropriations and accomplishments actually made.

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

PROVISIONS FOR OPERATION AND MAINTENANCE

Land Treatment Measures

Land treatment measures will be operated and maintained by the landowners
and operators of the farms and ranches on which the measures are installed,
under agreements with the San Saba-Brady, Mason County, Menard County and
Concho Soil Conservation Districts. Representatives of these soil conserva-
tion districts will make periodic inspections of the land treatment measures
to determine maintenance needs and to encourage landowners and operators to
perform maintenance. They will make district-owned equipment available for
this purpose.

Structural Measures for Flood Prevention

The 12 floodwater retarding structures will be maintained by the San Saba-
Brady Soil Conservation Distri®t.

411 floodwater retarding structures will be inapected at least annually and
after each heavy rain or streamflow., Items of inspection will include but
10t be limited to the conditions of the principal spillway and its appurte-
1ances, the emergency spillway, the earth fill, the vegetative cover of the
2arth fill, and fences and gates installed as a part of the floodwater
retarding structures. The sponsoring local organization will maintain a
record of all maintenance inspections and work done.

rovisions will be made for free access of District and Federal representa-
:ives to inspect the 12 floodwater retarding structures and their appurte-
1ances at any time,

‘he estimated annual operation and maintenance cost 1s $1,471, based on
.ong-term price levels. The necessary maintenance work will be accomplished
hrough the use of resources of the San Saba-Brady Soil Conservation District.

‘he sponsoring local organization fully understands its obligations for
iaintenance and will execute gpecific maintenance agreements prior to the
ssuance of any invitation to bid.
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CONFORMANCE OF PLAN TO FEDERAL LAWS AND REGULATIONS

The installation of the proposed flood prevention project on the Lower San
Saba River and the expansion of this program to the remainder of the Colorado
River and its tributaries would give added protection to flood plain lands
along this stream and greatly reduce the sediment load carried by it. This
project plan conforms to all Federal laws and regulations, and will have no
known detrimental effect on any downstream project that might be constructed
in the future,
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SECTION 2

INVESTIGATIONS, ANALYSES AND SUPPORTING TABLES

INVESTIGATIONS AND ANALYSES

Land Treatment

Soill Conditions

About 47 percent of the soils in the watershed are in relatively poor physi-
cal condition as a result of prolonged intensive cultivation and the type of
farming operations and grazing practices used. Approximately 75 percent of
the cropland soils are in relatively poor physical condition, due to loss of
fertility and organic matter as a result of sheet erosion and past farming
practices. Most cropland soils are used to grow small grains and temporary
pasture crops.

sover Conditions and Range Sites

A random sample comprising 5 percent of the Edwards Plateau and 15 percent
:ach of the Reddish Prairie, Cross Timbers, and Granitic¢ Land Resource area
vas taken to determine tbe physical condition of the rangeland in the Lower
san Saba River watershed. This sample revealed that the rangeland in the
ratershed is 0.2 percent in good condition, 30.3 percent in fair condition
ind 69.5 percent in poor condition.

'here are four range sites in the Edwards Plateau Land Resource area;
‘thallow Upland, Deep Upland, Low Stony Hills, and Bottom Land. These are
lescribed as follows:

The Shallow Upland site is characterized by shallow, fine-textured,
lowly permeable, stony and gravelly soils which occupy slopes from about
percent to an extreme of 12 percent. The better forage grasses that Brow
n this site are little bluestem, Indiangrass, sideoats grama and Texas
intergrass. When these grasses decrease from overgrazing, curly mesquite,
erennial threeawn, catclaw acacia and cedar increase.

The Deep Upland site occurs in the valleys, usually along the drainageways.
oils are deep, dark reddisti-brown or grayizh-brown clays or clay loams,
lopes range from nearly level to five percent. Climax vegetation includes
high percentage of little bluestem, Indiangrass and vine mesquite. When
vergrazed such grasses as buffalograss, curly mesquite, silver bluestem,
nnual grasses and weeds, and woody vegetation increase as the better
rasses disappear.

The Low Stony Hills site is characterized by very shallow, fine-textured,
dderately permeable, stony soils. This soil occupies slopes from 0 to 40
arcent with the usual slopes ranging from 5 to 10 percent. Bounder-size
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rocks usually predominate on steep slopes and breaks. The better grasses
found on this site are little bluestem, side-oats grama and Texas winter-
grass. Grasses that increase with misuse of the rangeland are curly mesquite,
perennial threeawn and hairy triden. Further degeneration brings about
increases in the woody species such as scrubby mesquite and liveosk, cedar,
and catclaw acacia.

4. The Bottom Land site has a soil that is deep, fine-textured, moderately
permeable, and subject to occasional overflow. The slope usually range from
0 to 3 perceunt, with 5 percent slopes not uncommon. Good grasses to be found
on this site are switchgrass, little bluestem and side-ocats grama. Minor
specles present are bermudagrass, rescuegrass, and silver bluestem. Woody
plants common to this site are pecan, elm, hackberry and mesquite.

In the Reddish Prairie Land Resource area in this watershed there are three
range sites - Bottom Land, Deep Mixed Upland, and Shallow Upland. These
are described as follows:

1. The Bottom Land site is located along streams and creeks which have a
well-defined channel. Soils of this site are deep and are subject to
overflow. Very little vegetation of excellent quality is found on this
site. Plants which increase with heavy range use, such as Canada wildrye,
Texas wintergrass, and bermudagrass comprise most of the forage-producing
vegetation. The principal woody plants found are post oak, blackjack oak,
elm, and pecan.

2. The Deep Mixed Upland site is located om old terrace benchland and in
broad, gently sloping valleys which are drained by small draws. The slope
asually ranges from 0 to 3 percent but may occasionally exceed 5 percent.
I'his site is characterized by deep, medium-textured, slowly and moderately
permeable soils., As a rule, this soil permits rapid water intake only when
a good cover is present. The better grasses are mainly in protected areas
and include buffalograss, curly mesquite, side-oats grama, and Texas winter-
jrass. Woody vegetation, annual grasses and weeds, and other plants which
replace climax species with heavy use of range, provide a comsiderable
mount of the cover but little forage for livestock.

}. The Shallow Upland site is located on shallow ridges and stomny hills,
’he slope usually ranges about 2 to 8 percent with slopes occasionally up
:0 30 or 40 percent. Soils are shallow, light brown to light reddish-brown,
iandy loams underlain at 10 to 20 inches by reddish clay or sandy clay.
i0ils of this site permit rapid water intake only when a good cover is
resent, A cousiderable portion of the site is barren of usable forage
1lants, Practically no little bluestem, Indiangrass, or side-oats grama
ire present. The better grasses present are those that increase under
leavy range usage, such as buffalograss, curly mesquite, Texas wintergrass,
nd Halls panicum. Annual grasses and weeds make up a considerable part

f the cover under poor range condition,
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There are four range sites in the Granitic Land Resource area - Sandy Loam,
Shallow Upland, Course Sand, and Rough Stony Hills. These are described as

follows:

1. The Sandy Loam site is located in valleys, and on sdéme low, rounded hills
in the gently rolling country. The site is characterized by deep, medium-
textured, moderately permeable soils. The surface 1s normally loose and
friable and permits a rapid water intake, except under poor range conditions
and where there is insufficient cover, making crusting and compaction a
problem. The slope usually ranges from 0 to 3 percent, and occasionally up
to 5 percent. The principal vegetation consists of speciq¢s that increase
with heavy range use, such as side-ocats grama, buffalograss, hooded windmill-
grass, and bristlegrass. Comparatively small amounts of little bluestem and
Indiangrass which decrease with range use, may be found in the Sandy Loam
site.

2. The 8hallow Upland site occurs on low, rolling hills, below rough stony
hills and above the deep, coarse, sandy soils. The soils are shallow, medium-
textured and moderately permeable. The surface is ordinarily loose and friable
and permits a rapid water intake even under poor range conditions and where
there is insufficient cover. Slopes usually range from 2 to 5 percent, and
occasionally up to 8 percent. The grasses are primarily those which increase
with range use, such as side-oats grama, perennial threeawn, and mourning
lovegrass., Little bluestem and Indiangrass, the better climax species which
decrease with range use, are common to this site.

3. The Coarse Sand site is usually located on rather steep valley land. The
site has deep, coarse-textured, freely permeable soils. This site was a

post oak-blackjack savannah generally with liveoak on the south slopes. The
original climax grasses were sand lovegrass, Indiangrass, and little bluestem.
The site condition has deteriorated to such an extent that the vegetation
consists mainly of hooded windmillgrass and threeawns. In places post oak

1as increased in density, greatly retarding grass growth, and in more open
ireas mesquite has invaded.

+. The Rough Stony Hills site 1is characterized by rough, broken, stony land,
vhich makes up about 75 percent of the site, and is covered with rock ranging
from boulders a few feet in diameter to rock formations covering several acres.
.dttle bluestem, Indiangrass and side-oats grama are found in the crevices

ind on ledges. Mosses and hairy grama grow on the partially weathered granite
ireas. The woody vegetation consists of scattered scrub liveoak, postoak,
rlack jack oak, mescalbean, buckeye, and some Texas persimmon.

‘here are two range sites in the Cross Timbers Land Resource area - Bottom
.and and Shallow Upland, described as follows:

The Bottom Land site 1s located along streams and creeks which have a
rell~defined channel. Soils of this site are deep and are subject to over-
‘low, Originally this site was covered with little bluestem and Indiangrass.
urrently the vegetation is composed of grasses which Increase with range
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use, such as Texas wintergrass, bermudagrass, Halls panicum and Canada wildrye,
Woody vegetation consisting of elm, mesquite, hackberry, and chinaberry has

invaded parts of this site.

2, The Shallow Upland site 1s located on shallow ridges and stony hills.
Solls are shallow, light brown to light reddish-brown sandy loams. A
considerable amount of the vegetation is woody and is composed of blackjack
oak, elm, and mesquite. Better grasses found on this site are sand dropseed,
Halls panicum, hooded windmillgrass, silver bluestem and side-oats grama.

Red lovegrass, threeawn, sand dropseed, and annuals are found on the areas

of poor range condition.

The condition classes of the rangeland of the watershed is shown in the
following table:

RANGE SITES AND CONDITION CLASS

- : Percent
Condition : Acres H for
Class : : Site
Shallow Upland Site - Edwards Plateau
Fair 50,319 21.5
‘Boor 183,725 78.5
Total 234,044 100.0
Deep Upland Site - Edwards Plateau
Fair 11,708 30.6
Poor 26,555 69.4

Total 38,263 100.0

Low Stony Hills Site - Edwards Plateau

Fair 53,713 59.6

Poor 36,409 40.4

Total 90,122 100.0
Bottom Land Site ; - Edwards Plateau

Fair 348 20.0

Poor 1,392 80.0

Total 1,740 100.0



RANGE SITES AND CONDITION CLASS - Continued

Percent
Condition Acres for
Class Site
Bottom Land Site - Reddish Prairie
Fair 1,090 7.2
Poor 14,055 92.8
Total 15,145 100.0
Deep Mixed Upland Site - Reddish Prairie
Good 207 1.2
Fair 7,472 43.3
Poor 9,561 55.5
Total 17,240 100.0
Shallow Upland Site - Reddish Prairie
Good 211 1.6
Fair 3,002 23.1
Poor 9,876 75.3
Total 12,999 100.0
Sandy Loam Site - Granitic
Fair 5,472 14,2
Poor 33,064 85.8
Total 38,536 100.0
Shallow Upland Site -~ Granitic
Fair 11,931 65.5
Poor 6,285 34.5
Total 18,216 100.0
Coarse Sand Site - Granitic
Poor 9,997 100.0
Total 9,997 100.0
Rough Stony Hills Site - Granitic
Poor 588 100.0
Total 588 100.90
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: Percent
Condition : Acres : for
Class Site
Bottom Land Site - Cross Timbers
Poor 756 100.0
Total 756 100.0
Shallow Upland Site - (ross Timbers
Good 420 21,9
Fair ' 430 22.4
Poor 1,070 55,7
Total 1,920 100.0
All Sites
Good 838 0.2
Fair 145,485 30.3
Poor 333,243 69.5
Total 479,566 100.0

Land Use and Treatment Needs

The land use on the upland was obtained by using a random sample composed of
5 percent of the Edwards Plateau and 15 percent each of the Reddish Prairie,
Cross Timbers and Granitic Land Resource areas. These sample areas were
expanded to the total upland acreage. The land use of the flood plain was
planimetered from the flood plain strip map that was developed during the

economic investigations.

The current conservation neads for the soil conservationm districts invelved
were used as the basis for arriving at the land treatment uneeds for the
watershed. Local personnel made adjustments as necessary to fit the land
resource areas, the trends, and the project objectives as reflected in thelr
respective areas. The land treatment needs for the watershed were obtained

by combining these estimates.

Program Determination

Determination was made, first, of the needed land treatment measures, which
remaln to be applied in the watershed and which contribute directly to flood
prevention, based on current range condition classes and land capability
classes developed from soll surveys. The hydraulic, hydrologic, sedimentation
and economic Investigations provided data oun the effects of these measures In
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Although significant benefits would result from application of these needed
land treatment measures, it was apparent that other flood prevention measures
would be required on the Richland Creek and Jerrys Branch tributaries to
attain the desired degree of watershed protection and flood damage reduction.

Determination was then made of structural measures for flood prevention
which would be feasible to install. The study made and the procedures used

in that determination were as follows:

1, A base map of the watershed was prepared showing the watershed
boundary, drainage pattern, system of roads, and other pertinent
information. Using consecutive 4-inch aerial photographs and
a stereoscope, all probable floodwater retarding structure sites
were located, the limits and the area of the flood plain delineat-
ed, and points marked where valley cross sections should be
taken for the determination of hydraulic characteristics of
the channel and valley and for flood routing purposes. Thisg
information was placed on the watershed base map for use in
field surveys. Cross sections of the flood plain were surveyed
at the selected locations. Data developed from these cross
sections permitted the computation of stage-area inundated
relationships for various flood flows. A map was prepared of
the flood plain on which land use, cross section locations an
other pertinent information were recorded.

2., A field examination was made of all probable floodwater retard-
ing structure sites previously located stereoscopically. Sites
which did not show good storage possibilities or which would
inundate highways or improvements were dropped from further
consideration. From the remaining sites a system of flood-
water retarding structures was selected for further considera-
tion and detailled survey. Plans of a floodwater retarding
structure, typical of those planned for this watershed, are
illustrated by figures 4 and 4A.

3. A topographic map was made of the pool area of each of the
proposed sites in order to determine the storage capacity of
the site, the estimated cost of the dam and the areas of flood
plain and upland that would be inundated by the sediment and
flood pools. The height of the dams and the size of the pools
were determined by the storage volume needed to temporarily
detain the runoff from the design storm and to provide the
additional storage needed for sediment. The limits of the
flood pools and sediment pools of all satisfactory sites and
the flood plain of the streams were drawn to scale on a copy
of the base map. Structure data tables were developed to
show, for each structure, the drainage area, the storage
capacity needed for floodwater detention and for sediment
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Storage in acre-feet and in inches of runoff from the drainage
areas, the release rate of the principal spillway, the acres
inundated by the sediment and detention pools, the volume of
fill material in the dams, the estimated cost of the structures,
and the width and depth of flow of the emergency spillways

(tables 2 and 3).

4. Damages resulting from floodwater, sediment and erosion were
determined from damage schedules and surveys of sample areas.
Reductions in these damages resulting from the proposed works
of improvement were estimated on the basis of reduction of
area inundated and depth of inundation as determined by flood
routing. These flood routings were made using present conditions
and future conditions, assuming that the proposed works of
improvement had been installed. Benefits so determined were
allocated to individual measures or groups of interrelated
measures on the basis of the effect on reduction of damages.

In this manner it was determined that floodwater retarding
structures on Richland Creek and Jerrys Branch could be
economically justified. By further analysis those individual
floodwater retarding structures and interrelated structures
which had favorable benefit-cost ratios were determined. These
were included in the plan. Those which were unfavorable were
dropped from further consideration and, where replacements
were found to be necessary to effect needed control, alternate
sites were investigated until a system of floodwater retarding
structures was developed which would give maximum net benefits,

When the land treatment measures and those structural measures for flood
prevention had been determined, a table was developed to show the total
cost of each type of measure. The summation of the total costs for all
the needed measures represented the estimated cost of the planned flood
prevention project (table-1l). A second cost table was developed to show
separately the annual installation cost, annual maintenance cost, and
total annual cost of the structural measures (table 6).

Hydraulic and Hydrologic Investigations

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

1. Basic meteorologic and hydrologic data were tabulated and
analyzed.

2. Engineering surveys were made to collect imformation on
selected stream reaches, including valley cross sections,
channel capacities and other hydraulic characteristics,
and on proposed structure sites to collect data used in

design. '
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3. Determination was made of the hydrologic conditions of the
watershed, taking into consideration such factors as solls,
land use, topography, cover and climate.

4. Determination was made of the rainfall-runoff relationship,
using the soil-cover complex data. This was then compared
to nearby actual gaged runoff. The frequency of meteorolo-
gic events was determined by computing the percent - chance
of occurrence of annual events and plotting on Hazen
probability paper. The relationship of precipitation to
runoff, peak discharge, flood stage, and area inundated was
determined.

5. Determination was made of peak discharges under present water-
shed conditions, as related to area inundated and damages.

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

a. Effect of land treatment measures.

b. Effect of land treatment measures and floodwater
retarding structures.

c. Effect of land treatment measures, floodwater retarding
structures and other associated works of {mprovement.

d. Consideration of alternative programs and measures.
7. Development of inflow hydrographs for structure sites was made.

Rainfall records were available from rain gages In and near the watershed for
the period 1915 to 1955, inclusive. The storms that occurred in this 40-
year period were used to determine the effect of the program on average
annual flooding. One rain of 21.44 lnches, which fell in an eight-day
period, was not considered since its expected frequency of occurrence was
much less than once in 40 years. However, much of the historical informa-
tion on flood damages, stages and distribution obtained from landowners

was related to this storm,

After a thorough investigation and analysis of the meteorologic, hydraulic,
hydrologic and economic characteristics of the watershed, it was determined
that only two tributaries of the mainstem, Richland Creek and Jerrys Branch,

could justify a structural program.

The largest rain which was considered during the 40-year period studied was
a storm of 7.59 inches. An average rain of this magnitude would produce
4.99 inches of runoff on Richland Creek and 5.25 inches on Jerrys Branch.
Under present conditions 4,495 acres of flood plain in Richland Creek and
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1,850 acres of flood plain in Jerrys Branch would be flooded by runoff from
this storm. If such a rain were to occur after land treatment practices
had been applied, it is estimated that the area inundated would be reduced
to 4,460 acres and 1,819 acres respectively. With land treatment measures
applied and the structural measures for flood prevention in operatiom only
3,165 acres and 1,210 acres, respectively would be flooded.

The runoff from the 6-hour, 25-year frequency storm was used to establish
the minimum detention storage requirements. The minimum detention storage
requirement. in the floodwater retarding structures from analysis of the
conditions existing in the watershed was established as 3.4 inches. Inflow
hydrographs for structure design were developed using the " runoff that would
be produced by a 14.5-inch rain in a period of 6 hours, assuming soil
Moisture Condition II. The hydrograph of runoff was routed through each
structure to determine the emergency spillway width and depth of flow.

It was found that a rain of 4.60 inches, Moisture Condition 0:; 2.40 inches,
Moisture Condition I; 1.05 inches, Moisture Condition IT; and 0.58 inch : _
Moisture Condition 111, would produce an average of 0.15 inch.:of funoff~- "
on Richland Creek. It was also determined that a rain of 3.65 inches,
Moisture Condition 0; 1.80 inches, Moisture Condition I; 1,00 inch,
Moisture Condition II; and 0.35 inch, Moisture Condition 111, would produce
an average of 0.08 inch of runoff on Jerrys Branch. These are the minimum
depth of runoff that would cause flooding to a depth of six inches at the
smallest chamnel cross section in these respective tributaries of the
watershed. Therefore, no rains producing less than this amount of runoff
were considered for flood-routing purposes. A runoff of 0.15 inch on
Richland Creek would produce a discharge of 1,370 cubic feet per second

at the minimum cross section (No. R-4), which is also the reference

¢ross section. This cross section is located about 2 miles west of the
confluence of Richland Creek with the San Saba River. A runoff of (.08
inch on Jerrys Branch would produce a discharge of 111 cubic feet per
second at the minimum cross section (No. J-16). This same amount of
runoff would produce 260 cubic feet per second at the reference section
{No. J-1). The minimum c¢ross section, No. J-16, is located about 0.2
mile: northwest of the bridge on FM Road No. 500. The reference cross
section on Jerrys Branch (No. J-1) is located about 0.1 mile south of

the Bridge on FM Road No. 1480.

The channel capacity of the reference section on Richland Creek is 1,370
cubic feet per second and 1,120 cubic feet per second on Jerrys Branch.
The peak discharge at these points for a 7.79-inch rain under present
conditions 1s estimated to be 44,910 cubic feet per second on Richland
Creek and 16,900 cubic feet per second on Jerrys Branch. After installa-
tion and full functioning of the planned measures, the discharge at the
same points would be reduced to 25,470 and 8,560 cubic feet per second

respectively.
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Sedimentation Investigations

Detailed sediment-source investigations, in excess of the usual 25 percent
coverage of the watershed, were made on the drainage areas above the proposed
floodwater retarding structure sites. This was necessary because of several
land resource areas which presented a variety of conditions that influence
sediment production. The estimated sediment yields resulting from detailed
investigations were derived by use of formulae and criteria set forth in the
publication "Suggested Criteria for Establishing Gross Sheet Erosion and
Sediment Delivery Rates for the Blackland Prairie Problem Area in Soil
Conservation”, Soil Conservation Service, Region 4, February, 1953 and by
data developed subsequent to this publication. Sediment yields, for sites
that were not investigated in detail, were based on those sites studied in
detail, with proper adjustments for such factors as watershed size, average
land slopes, channel density and land use.

Study of aerial photographs, field studies, and obtaining historical data
locally by interviews with landowners in the watershed were methods used
in making estimates of rates of sediment production above sites where
gully and streambank erosion were the primary sediment sources.

From these studies, present total annual sediment yields above the proposed
floodwater retarding structure sites were estimated as follows: 33.01 acre-
feet from sheet erosion, 0.0l from gully erosion, and 1.86 from streambank
erosion. The estimated average annual yield of sediment above structures

is 0.64 acre-foot per square mile at present. The principal source of
sediment is cultivated land.

Effect of Watershed Treatment on Sediment Yields

Cultivated land produces most of the sediment in the watershed but poor
range is an important contributor in some areas. The application of needed
land treatment and range improvement measures will reduce the present low
sediment yield by an estimated 58 percent. Areas damaged by flood plain
scour will be rendered productive again after they have been protected from
flooding and needed land treatment and range improvement measures have been
put into effect. 1In addition, the future rates of damage caused by these
erosion processes will be greatly reduced.

Geologic Investigations

A field survey was made using techniques related to the fields of strati-
graphy, structural geology, geomorphology, and historical geology. Also
used in the survey were aerial photographs, maps and publications pertain-
ing to the area.

lhe watershed, because of its size and location, encompasses a very complex
area, geologically. Many different geological systems are represented in
the watershed. Four land resource areas, with a wide variety of soils,
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give testimony of the complexity of the geology that lies beneath the surface.
This complexity is caused by the fact that the watershed lies on portions of
the northern and northwestern flanks of an eroded dome called the Llano Uplift.
Faulting associated with the uplift radiates outwardly from the geographic

center of the dome.

Subsequent erosion of the dome, exposing alternating hard and soft formations,
has influenced the shape of the stream pattern and the topography. 1In some
cases the stream pattern has been altered further by faulting. For example,
at the downstream end, Richland Creek flows through a bottleneck formed by

faulting.

Geology by Land Resource Areas is as follows:

l. Granitic

This area is underlain by rocks of the pre-Cambrian and Cambrian ages.
Also, a formation of granite wash and sand, called the Hickory sand,
is present. This sand is important economically because it furnishes
water for many West Texas towns and the Granitic Land Resource area

is the only recharge area for it. Limestone and shale of the Cap
Mountain and Wilberns formations border the Granitic area in many

places.

2. Edwards Plateau

This area, in the western part of the watershed, is underlain by the
Edwards limestone formation of Cretaceous age. It 1s an important
aquifer, especially when the rangeland is in good condition. Another
portion of this area is underlain by the Marble Falls limestone of
Early Pennsylvanian age (late Mississippian, according to some
wr=authdrdties)s This {s a cherty, hard limestone. Soils produced
from it wvary slightly from the usual Edwards Plateau soils. The
Marble Falls limestone is not considered a good aquifer. Also
underlying this area is the Ellenburger limestone of Cambro-
Ordovician age. This formation is very important economically
because of its oil production. The Edwards Plateau is the only
water recharge area for this formation south of Oklahoma. A good
range improvement program would help surface water penetration into
this aquifer. Many of the large springs in the area emit water from
the Ellenburger formation directly or indirectly into the San Saba

River.

3. Reddish Prairie

This area 1is underlain by the Smithwick shale of Lower Pennsylvanian
age and by alternating thin beds of sandstone and shale of the Strawn
group of Lower Pennsylvanian age. The presence of these shales
precludes ground water except at great depths. The soils in this
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area change rapidly with surface elevation, generally in north-south
strips over the Richland Creek and Jerrys Branch watershed,

4. Cross Timbers

This area is underlain by small outliers of Trinity sand of Lower Cretace-
ous age and some of the more sandy segments of the Strawn group of Lower
Pennsylvanian age. The Trinity sand is generally regarded as a good
aquifer but in this watershed it is disconnected from the bulk of the
formation and water cannot flow through the sand to the subsurface below

other areas,

Foundation and Borrow Investigations

Some adjustments in site locations were made during planning to compensate
for faulting and to obtain better spillway locations. Investigations
revealed that in all land resources areas spillway construction may entail
excessive and difficult rock excavation. These factors required careful
consideration of structure location, design and costs to minimize overall

installation costs.

One site (No. 9) 1is located in a fault area. Its alignment was adjusted

to parallel an echelon of faults in the area. The final position with
respect to upstream and downstream location must be located exactly by

core drill investigation. Foundations at sites other than No. 9 are believ-
ed to be adequate, with cutoff achieved in shale. Here relief wells or
foundation drains may be an optional choice to deep coring. The soils in
the borrow areas are expected to be adequate for construction from the
standpoint of quality and quantity. Some leakage through cavernous lime-
stoneg may occur, but this should not endanger the structures.

Economic Investigations

Determination of Annual Benefit from Reduction in Damage

Damage schedules covering 60 percent of the flood plain area of Richland
Creek and Jerrys Branch and 50 percent of the flood plain of the Lower San
Saba River were obtained from landowners or operators. These schedules
covered land use and crop distribution, yields and historical data on
flooding and flood damages. Analysis of the information contained therein
formed the basis for determining damage rates for various depths and seasons
of flooding. 1In the calculation of crop and pasture damage, expenses saved,
such as costs of harvesting, were deducted from the gross value of the
damage. The proper rates of damage were applied, flood-by-flood, to the
floods occurring in the historical series and an adjustment was made to

take intec account the effect of recurrent flooding where several floods

occurred within the same crop year.

The flood plain land use was mapped in the field. Normal yields were based
on data obtained from the schedules, supplemented by information obtained



35

'~ from suils technicians and otheér agricultural workers in the area. It was

found that differences in land use, yields and flood frequencies were signifi-
cant. Therefore, to facilitate accurate appraisal, the flood plain was

divided into three evaluation reaches, each with its own damageable value

and flood history. These were Lower Richland Creek (Cross Section 19 to

mouth of Richland), Upper Richland Creek (Cross Section 19 to top of Richland),
and Jerrys Branch. The monetary value of the physical damage from flood

plain scour was based on the value of production lost, taking into account

both the lag for recovery of productivity and the costs of farm operations

to speed recovery.

Damage to other agricultural property such as fences, livestock and farm
equipment was estimated from analysis of schedules correlated with sizes
of floods. The major items of nonagricultural damage were those sustained
by roads, bridges and railroads. Estimates of these damages were based on
information supplied by county commissioners and highway and railroad
officials, with supplementary data from local farmers.

As the Lower San Saba River watershed is almost entirely an agricultural
area, indirect damages primarily involve extra farming expense, additional
travel time to market, extra cost of purchasing additional feed for live-
stock and the like. Information regarding damages of this type was obtained
from local residents. Upon analysis it appeared that indirect damages were
rather small, amounting to only about 10 percent of the direct.damage.

Floodwater and scour damages were calculated under present conditions and
those which will prevail after the installation of each class of measures
included in the project. The difference between average annual damages at
the time of initiation of each class of measures and those expected after
their installation constitutes the benefit brought about by that group
through reduction of damage. Benefits from reduction of crop and pasture
damages and flood plain scour resulted from the combined effects of
reduction in area inundated and reduced depth of inundation,

Flood damage schedules and data from the Middle Colorado River Watershed
Survey Report were analyzed and benefits accrulng to Jerrys Branch and
Richland Creek below their confluence with the San Saba River were
determined on the basis of the reduction in flooding due to structural
measures In these two tributaries. No evaluation was made of benefits
accruing on the mainstem of the Colorado River.

Areas that will be inundated by the sediment and detention pools of flood-
water retarding structures were excluded from the damage calculations.
However, an estimate was made of the value of production lost in these

areas after installation of the program. 1In this appraisal it was consider-
ed that there would be no production in the sediment poel. The land

covered by the detention pools was assumed to be converted to grassland

under project conditioms.
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Determination of Annual Benefit from Changed Land Use in the Flood Plain

During the course of the field investigation, farmers were asked to state
the changes made in the use of their flood plain lands as a result of past
flooding. Operators of flood plain lands were also asked what changes

they would make in their use of the flood plain if flooding were reduced

50 percent. Analysis of these responses provided the basis for estimating
both the benefits from restoration of lands to their former use, and from
the utilization of lands to a greater degree than had been formerly possible.
Additional factors considered in this analysis were the size and location
of the areas affected, land capability, existence of available markets,
management skills of the operators, reduction in frequency of flooding, and
gimilar factors. All benefits from change in flood plain land use were
discounted over a l0-year buildup period to allow for a lag in installatiom.
Associated restoration and development expenses were deducted as associated
costs to obtain the net benefit,

Details of Methodolqu

Details of the procedures used in the investigations are described in the
Interim Economics Guide for Watershed Protection and Flood Preventiom,
Revised April 1, 1956. Methods described therein for use with the
historical series were applied to the economics analyses for this work

plan.
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TABLE 4 - SUMMARY OF PHYSICAL DATA

Lower San Saba River Watershed, Texas
(Middle Colorado River Watershed)

Quantity Quantity
Item Unit Without Program With Program

Watershed Area Sq.Mi. 878 XXXX
Watershed Area Acres 561,920 XXXX
Area of Cropland Acres 71,126 71,126
Area of Grassland Acres 479,566 479,566
Overflow Area Subject to

Damage by Design Storm Acres 5,611 1/ 3,583 1/
Area Damaged Annually by:

Sediment Acres Nil Nil

Flood Plain Scour Acres 1,969 408

Sheet Erosion Acres 261,322 81,819

Inches 27 XXX

Average Annual Rainfall

1/ Applicable only to Jerrys Branch and Richland Creek.

Date: December; 1956



—_—  TABLE 5 - SUMMARY OF PLAN DATA

Lower San Saba River Watershed, Texas
(Middle Colorado River Watershed)

Item : Unit ; Quantity
Years to Complete Program Year 10
Total Installation Cost

Federal Dollar 894,637

Non-Federal Dollar 1,199,516
Annual 0 & M Cost

Federal Dollar -

Non-Federal Dollar 1,471
Average Annual Monetary Benefits Dollar 49,799

JAgricultural Percent 92

Nonagricultural Percent 8

Structural Measures
Floodwater Retarding Structures Each 12

frea Inundated by Structures
Flood Plain

Detention Pool . Acre 28
Sediment Pool Acre 19
Upland
Detention Pool Acre 1,093
Sediment Pool Acre 361
jatershed Area Above Structures Acre 34,291
leduction of Floodwater Damage Dollar 32,276
By Land Treatment Measures For
Watershed Protection Percent . 10
By Structural Measures Percent 58
eduction of Erosion Damage Dollar 7,011
By Land Treatment Measures For
Watershed Protection Percent 9
By Structural Measures Percent 70

lood Prevention Benefit from Changed
Land Use Dollar 9,512

Date: December, 1956
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TABLE & - ANNUAL COSTS

Lower San Saba River Watershed, Texas
(Middle Colorado River Watershed)

s AMORTIZATION OF INSTALLATION :OPERATION AND MATN-

Structure : costs 1/ :_TENANCE COSTS 2/ :
Site : : Non- . Non- : : Total
Number : Federal : Federal : Total ; Federal : Total :

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

loodwater Retarding

Structures
1 and 2 9,465 1,173 10,638 332 332 10,970
3 3,170 428 3,598 142 142 3,740
4 2,294 479 2,773 142 142 2,915
5 | 1,555 282 1,837 95 95 1,932
6 : 1,238 . 270 1,508 95 95 1,603
7 5,360 400 5,760 190 190 5,950
8 1,704 121 1,825 95 95 1,920
9 1,402 291 1,693 95 95 1,788
10 884 384 1,268 95 95 1,363
11 1,884 383 2,267 95 95 2,362
12 1,636 301 1,937 95 95 2,032
[AL 30,592 4,512 35,104 1,471 1,471 36,575

Amortization period, 50 years; Federal interest rate, 2% percent; non-Federal
interest rate, 4 percent; based on 1955 prices,
Based on long-term price levels as projected by ARS, June 1956,

Date: December, 1956
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TABLE 7 - SUMMARY OF MONETARY BENEFITS 1/

Lower San Saba River Watershed, Texas
(Middle Colorado River Watershed)

Price Base:

Long-Term 2/

:_ESTIMATED AVERAGE ANNUAL DAMAGES:

: : After Land: Average
Item : Without : Treatment ; With Annual
: Project For W/S Project: Monetary
: __: Protection: : Benefits
(dollars) (dollars) (dollars) (dollars)
"loodwater Damage
Crop and Pasture 29,567 26,726 11,109 15,617
Other Agricultural 12,211 10,990 2,950 8,040
Nonagricultural
Roads and Bridges 6,262 5,760 1,705 4,055
Subtotal 48,040 43,476 15,764 27,712
rosion Damage
Flood Plain Scour 8,845 8,046 1,834 6,212
Subtotal 8,845 8,046 1,834 6,212
ndirect Damage 5,688 5,153 1,760 3,393
otal, ALl Damage 62,573 56,675 19, 358 37,317
enefit from Changed Land Use
Intensification XXX XXX XXX 9,291
Restoration of Production XXX XXX XXX 221
enefit Outside Project Area XXX XXX XXX 2,970
— -}
JTAL FLOOD PREVENTION BENEFITS XXX XXX XXX 49,799
JTAL MONETARY BENEFITS XXX XXX XXX 49,799

! In consideration of area affected by programs for the Richland Creek and
Jerrys Branch tributaries only
! As projected by ARS, June, 1956.

Date:

December, 1956
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TABLE 8 - BENEFIT-COST ANALYSIS

Lower San Saba River Watershed, Texas
(Middle Colorado River Watershed)

Structure AVERAGE ANNUAL BENEFITS 1/ :Average :Benefit-
Site : Flood Prevention :Annual : Coat
Number : Floodwater: Eroaion : Indirect: Other : Total :Cost 2/: Ratio

(dollars) (dollars) (dollars) (dollars) (dollars) (dollars)

?loodwater Retarding

Structures
1 and 2 7,115 1,776 888 3,430 13,209 10,970 1.20:1
3 2,837 708 355 1,268 5,168 3,740  1.38:1
4 3,040 759 380 1,354 5,533 2,915 1.90:1
5 1,518 380 190 676 2,764 1,932 1.43:1
6 1,512 378 190 673 2,753 1,603 1.72:1
7 4,274 1,067 534 2,007 7,882 5,950 1.32:1
8 . 1,080 270 135 480 1,965 1,920 1.02:1
9 958 163 112 573 1,806 1,788 1.01:1
10 1,652 218 187 621 2,678 1,363 1.96:1
11 2,349 311 266 883 3,809 2,362 1.61:1
12 1,377 182 156 517 2,232 2,032 1.10:1
RAND TOTAL 27,712 6,212 3,393 12,482 49,799 36,575 1.36:1

! Long-term price levela, as projected by ARS, June, 1956,
/ Derived from installation costs based on 1955 price level and operation
and maintenance costs based on long-term price level, as projected by

ARS, June, 1956,

Date: December, 1956



TABLE 84 - BENEFITS AND COSTS BY CONSTRUCTION UNITS

Lower San Saba River Watershed, Texas
(Middle Colorado River Watershed)

Construction Unit : :
and Structures : Amnual Benefits 1/ : Annual Costs 2/

(dollars) (dollars)

Construction Unit No. 1
(Richland Creek)

Structure;Nos. 1 to 9 38,639 30,818

Construction Unit No, 2
(Jerrys Branch)

Structure Nos. 10 to 12 8,190 5,757

1/ Long-term price level, as protected by ARS, June, 1956,

2/ Derived from installation costs based on 1955 prices and operation and
maintenance costs, based on long-term price level, as projected by ARS,
June, 1956.

Date: December, 1956
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TABLE 3 - COST-SHARING SUMMARY

Lower San Saba River Watershed, Texas
{Middle Colorado River Watershad)

Price Base - 1955 1/

: Federal Cost

:Non-Federal'Coét : Total Cost -

Type of Cost : Dollars :Percent: Dollars: Percent: Dollars:Percent
Land Treatment
Non-Federal Land 2/
For Watershed Protection - - 1,102,579 100 1,102,579 52
Total Land Treatment Cost - - 1,102,579 100 1,102,579 52
_— — e
‘Structural Measures
Installation
Flood Prevention . 867,673 90 96,937 10 964,610 46
Operation & Maintenance 3/ - - 31,600 100 31,600 2
Total Structural Cost 867,673 87 128,537 13 996,210 48
——
TOTAL PROJECT COST 867,673 41 1,231,116 59 2,098,789 100

1/ Except operation and maintenance, which is based on

projected by ARS, June, 1956,

long-term prices as

2/ This cost is exclusive of reimbursement from ACP or other Federal funds,

3/ Capitalized at estimated borrowing rate of or

operation and maintenance.

ganizations guaranteeing

Date: December, 1956





