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Marsh 17, 1950

Chairman, County ASC Committze

County Extension Agents

County Administrator, F. H. A.

County Commissioners, Bexar County
Vocational Agriculture Dept.
Chairman, San Anton:¢ Riwver Authority

In accordance with the specific request of +he farmsr: and others living
in the Calaveras Cresk Watershed, a Work Plan has been prepared primarily
for flood prevention, and a copy is being provided you herewith.

45 a result of the discussion hsld during +xe dsvelopment of the plan and
as roviewed firally with verious memkers of the group on December 1 and A
1953, it is our understanding that the unit 20sts and schedules shown are
in harmony with those currently used by the agencies and organizations
which will participate in tne carryimg cu% of the plan.

We believe you will be interested in tne sttachel topies of letters from
the Alamo and Wilson Soil Conservainon Distriet Governing Bodies coneurring
in the work plan and indisating that they have inncrporated the pertinent
aspects In their respeciive digtri:t work piana.

It is our observation, snd we beiieve alaz Tha all who have helped in the
development of this plan, thet parties whe are tc perticipate are "ready
to gono

We have ih the Boil Conservstion Servics budget for fiseal year 1954, the
monsy for initiating our part of the work as s2: forth *n the sshedule
of the work plan for 195,

If any significant changes should ke needad during the application of

this plan, it is experted that the revizion will be broug!: -0 your
attention.

s [ . “

/84 Jonn Herring

/s Dudley Mann
Dudley Mann, Area Conservationiat

Attechments

SoFY
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0 December 1, 1953

Mr. Dudley Mann, Area Conservationist
Mr, Don A, Windrow, Work Unit Conservetionist

Dear 8irsg

4t our regular meeting of the above date, the supervisors of our
distriot reviewed the completed work plan for the Calaveras Creek
watershed,

We believe that this plan that has been developed through the joint
effort of interested lendowners, the District Supervisors, Soil
Conservation Service technicians and other interested groups and
individuals will give the greatest amount of soil and water conserva-
tion and floodwater reduction when installed as Planned,

We are lending our full support to pushing this plan through to
completion as scheduled.

A Revised Memorandum of Understending has been entered into between
the District and the Soil Conservation Service conveying the genersl
terms of oooperation and responsibilities.

We have officially incorporated into our Digtrict Work Plan that
part thet direotly ooncerns our district.

In eddition, we have assumed the responsibility for the maintenance
of the floodwater retarding struotures in the watershed.

Very truly yours,

/s/  E. B, Voigt
Chairman of the Board
Alame Soil Conservetion
District
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OFFICE OF SOIL CONSERVATION DISTRICT NO. 301
FLORBSVILLE, TEXAS
December %, 1953

John Herring, Area Conservationist - $C§
L. C. Boswell, Work Unit Conservationist - SCS

Dear Sirs:

At our regular meeting of this dete we have reviewed the work
plan for the Calaveras Creek Pilot Watershed, prepared by
interested groups and individusls in conjunction with the
District Supervisors.

We believe that this plan will glve the maximum protection to
the lands of the watershed and are interested in seeing it
carried through to oompletion as scheduled.,

We have signed  revised memorandum of understanding with the
Soil Conservation Service setting forth the responsibilities
of emch,

We have officially made that part of the Calaveras Work Flan
that pertains to our District a part of our District Work
Plan,

Very truly yours,

(si@ed) Io Ba Ray
I, B, Ray, Chairman of Board
Wilson County Soil Con. Dist.-301
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SAN ANTONIO RIVER AUTHORITY
San Anteonio, Texas

Reply to:

- Wo Bo Tuttle
P. 0. Box 1771
S8an Antonioc, Texes

November 10, 1953

Alamo Soil Conserwvation District
610 S. Flores Street, Bldg 1,
San Antonio, Texas

Dear Birs:s

The following is an extract from the minutes of the San Antanio
River Authority of September 11, 1053,

"Mr, McGimsey made & motion, which was seoconded by
Nr. Giesecke, 'Whereas, the Board of Supervisors

of the Alamo Soil Conservation Distriot have agreed
to sponsor the Caleveras Creek Pilot Dam Project
which is an important link in the Flood Comtrol
Program for the San Antonio River Watershed, there~
fore, the San Antonio River Authority approves and
endorses this project as an imporiant festure in the
Flood Control Progrem for the San Antonio Riwort,
This motion was wnanimously passed.®

X Very truly yours,
/s/ W. B, Tuttle

W. B. Tuttle, Chairman
San Antonio River Authority




Cory Washington 25, D, C,
- August 2l;, 1953

TO:s Lo P. Merrill, Regional Director, SCS
Fort Worth, Texsas

FROM: Robert M. Salter, Chief, SCS

SUBJECT: Designation of Calaveras Creek Watershed, Texas

This is to inform you thet I heve designated Celaveras Creek Watershed
in Bexar County, Texas, as a project eligible for Federal assistance in
the installation of improvement measures under the Wetershed Protection
item in the appropriation bill for fiscal year 1G54.

Calaveras Creek Watershed has been designated on the basis of the formal
egsurance of the Alamo Soil Conservation District that it ig ready to
sponsor the program on the watershed and to cooperate with the Federal
Government, state and local agencies and individuals in carrying it out.

Calaveras Creek watershed, with an area of 50 square miles, is to be
completely treated within 5 years at an estimated cost of $427,000 to

the Federal Govermment., The program is based on local interests making

at least an equal contribution. The trestment will congigt of interre-
lated land treatmsnt and structural measures designed to prevent the
Tormation of damaging floods, soil erosion end to retard runoff and thereby
conserve and improve the agricultural resources of the area.

Local interests will be mssisted by the Federal Government in the develop~
ment of a watershed plan end in the installstion of watershed protection
measures in accordence with this plan, This assistance will consist of

(1) providing technicel services to sccelerate the planning and applying
lend-treetment messures on the farms of the wetershed, (2) designing and
supervising the somstruction of comtrel measures, and (3) issuing invitations
to bid and entering into contracts for the installation of siructural and
related measures,

It is alsc intended to initiate studies in the Calaveras Jreek watershed
that will provide factusl information om the effects of a watershed
protestion program on erop yielda, soil loss snd sediment production,
runoff, and flood flows. The Sooperation of the Geological Survey and
other agencies will be sought in carrying out these evaluations., The
instellation of this program will also serve to demonstrate the willing=
ness and ability of local interests to oooperate with the Federal Govern-
ment in solving their watershed problems,

The Congress has fixed s ceiling of $28,706,000 in Federal oosts o be
expended in a five-year period throughout the Nation on this Watershed
Protection program. The ceiling for this project as indicated above is
$,27,000 and cannot be exceeded,

I am sure you have plans to get the work started i once in this watershed
and I hope you will do so.

/s/ FHobt., M. Salter
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PRELIMINARY WORK FLAM
CALAVERAS CREFK WATERSHED
Of Ths San Antonic River Waterszhed
Bexar and Wilscr Counti ez, Texma
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The Sen An%onic River Authority
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Wilson County Scil Conservation Distriet

Bexar County Highway Depariment
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Extension Servive, USDA
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PRELIMINARY WORK PLAN
CALAVERAS CREBK WATERSHED
Qf The 8sn Antonio River Watershed
Boxar and Wilson Counties, Texas
December 1953

Intreduction

Authority

The Federal participation outlined in this work plan will be performed
under the authority of Public Law No. 46 of the Thth Congress approved
April 27, 1935, as amended and supplemented, l/

The Calaveras Creek watershed was designated August 2l), 1953, & copy
of the official designation is included in this work plan.

Purpose and Scope of Plan

This plan calls for the installation of floodwater retarding structures,
wombined with the proper sequence and amounts of conservation treatment
practices, to achieve the maximum practicable reduction of erosion and
floodwater and sediment damages.

The application of this mutually developed plsn, to be installed by the
combined facilities of local interests and State and Federal agencies,

will provide the best use of the lend and water resources of the watershed
and insure maximum susteined production and the constent improvement of

the soilg. This will promote the welfare of the landowners and operators;
the community, the state and the nation. The area in the watershed ineludes
perts of the counties, Bexar and Wilson, and eontains 61,440 acres.

SUMMARY OF PLAN

“he Scil Conserwation Service assisting the Alamo and Wilson County

Soil Conservation Districts will plen, design, let contracts for, and
supervise the construction of the necessary floodwater retarding

structures, Local landowners and other interested individuals end

groupg will provide the necessary land easements end rights~of-way for

the structures. The Commissioners Court of Bexmr County will mske the
nec¢essary road relocation above Site No., . .

The Board of Supervisors of the above named Soil Conservetion Digtricts
have signed Revised Memoranda of Understanding with the 80il Conservation

1/ Ho B. 5227 "A bill making appropriations for the Department of
Agriculture for the Fiscal Year ending June 30, 195) and for
other purposes™, House of Representatives Report No. 900;
Senate Amendment No. 26,

it Lt . i i T [
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Service perteining to construction and maintemance of waiershed protection
messures to be applied on small watersheds.

Local landowners and operators in the watershed will instsll end maintein
the needed conservation practices for the protection and conservation of the
s80il and water, The Soil Conservetion Servioe will provide additional
technical assistance above the needs of the going land treatment program,

in order to accelerate the rate of planning and installing the land treat-
ment prastices.

The works of improvement listed in Table 1 are planned to be installed
during & S-year period at an estimated totel cost of $1,036,447. This

cost will be shared as Pollowss $511,808 by privete individusls, $11,221

by other privete or public interests and $513,418 by the Federal Government.
These estimates include the current oosts to local interests and State and
Federal agencies under the going program which pertain to the objectives

of this plen.

The locel Soil Conservetion District Supervisors will meke periodic
inspections and meintain the floodwater retarding structures at san
sgtimated annual cost of $750. Landowners and operators will maintain
the land treatment measures, in sccordeance with provisions of the farmer-
district agreements, at an estimated annual cost of §23,569.

The totel aversge annual benefit from the installation of the land
treatment memsures and floodwater retarding structures is expected to
be $260,621. The average annusl cost of installing, mainteining and
operating these measures is estimated to be §75,575.

Benefits due to reductions in floodwater and sediment damesges in the emount
of $28,119 were olaimed on the Calaveras flood plein. An additional average
annusl benefit of $3,527 is expected to acerue o the flood plain lands along
the main stem of the San Antonio River following the instal ation of the
proposed program, This figure is based on the Survey Repu:, Sen Antonio
River watershed, prepared by the Soil Conservation Service in 1952.

When all tributery watersheds of the San Antonio River are treated partial
flood damsge reduction on the main stem flood plain can be expected, as
well as a reduction in sedimentetion rates in any mejor structures thet
might be constructed at a later date,.

Comperison of Benefit and Cost

When these works of improvement are installed and operating at full
effectiveness, the ratio of the estimeted sverage snnual benefit ( $260,621)
to the estimsted average amusl cost (375,5}5) is 3.,5 to 1. The easti~
mates ars based on current prioe levels for costs and long-term prices for
benefits.
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DESCRIPTION OF THE WATERSHED

Phlsical

Calaveras Creek rises in Bexar County, approximately 12 miles sast of the
City of San Antonio, Texas, end flows in a southerly direstion for 15 miles,
emptying into the San Antonio River in the southwest corner of Wilson
County. Chopaderas, Parita, Hondo and Eagle Creeks are the major tribu-
taries, The watershed is crossed by two major highweys, U. 8. 87 on the
north and U. S. 181 on the south. The Texms and New Orleanz Reailroad runs
along the southern edge mnd across the north end of the watershed.

The area of the watershed is 61,40 acres (96 square miles), of which
60,230 acres are in farms., The remaining 1,210 acres are in urban aress,
roads and miscellaneous uses. The area inundated by the design storm which
would occur over a one~day period and produce l.7 inches of runoff includes
3,666 acres of flood plain and 721 acres of streem chamnel,

The land use of the flood plain of Calaveras Creek and its tributaries is
as follows: 37 percent cropland, 10 percent open pasture, L, percent
wooded pasture, mnd L percent in miscellaneous uses.

The topography of the watershed ranges from rolling along the watershed
divides to gently rolling to flat in the central section., Local relief
along the major streem wvalleys ranges from s minimum of 25 feet in the
upper reaches to about 100 feet in the central and lower section of the
watershed., Elevations range from about 600 feet above mean sea level at
the headwaters of Calaverss Creek to about 300 feet in the stream chennel
at the confluence of (alaverms Creek with the San Antonio River., Calaveras
Creek has an average gradient of 12 feet per mils.

The strsam chemnels in the central and lcwer reaches are 150 to 350 feet
wide, averaging about 250 feet in width. The banks are 10 *o 27 feet

high, with an average of 20 feet. Stream chemnels in the ' pper reaches
average 50 feet wide and the banks are about 1C feet high. The flood plain
averages 5000 feet wide in the lower reaches and 1500 feet wide in the
upper reaches.,

The Calaveras Creek watershed lies within two so0il conservation prchlem areas.
About 85 percent of the ares is Rio Grande Plain and 15 persent Forested
Coastal Plain,

The Rio Grande Plain erea is covered mostly by deep clay soils. These soils
are black to dark gray in color end slowly permeable. The kexture renges
from £ine to medium. Soils of the Forested Coastal Plain are brown or
reddish brown fine sendy loams, with slowly permeable clay subsoils,

The dark clay soils were developed from highly calcareous marl and normally
are high in naturel fertility. The sandy loam soils were developed from
beds of yellowish-gray and orange marl sand and cis. . Approximmtely

97 percent of the soils are deep and two percent are shallow. One percent
of the area is rough broken land.
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Most of the soils in croplend (37 percent) are in fair physicel condition.
The avernge depth of the topsoil in the dark clay areas is ambout 16 inchee
on the flat or almost level areas; om the gently rolling to rolling lands
the average depth of topsoil is only 8 inches, with an annual soil loss of
0.1 of an inch. Fertility of these cultivated areas has been greatly
lowered through erosion, oxidation of orgenic matter and leaching of plent

nutrients.

The formerly cultivated land (27 percent} and most of the open and wooded
pasture lands (3l percent} are in fair to poor condition. MNMost of the
formerly cultiveted lands, which are presently used for grazing, have
suffered moderately severe to severe erosion and have lost much of their

original fertility.

The pasture lands, especially the open pasture, have been affected by
moderately severe erosion, osused by continuous overgrazing.

The principal crops in the dark clay ares are corn, ootton; grain sorghums
and hay orops. Most of the sandy land grows peenuts, truck crops, sweet
potatoes, oantaloupes and watermelons, but requires fertilizetion for highly
profitable yields. The production of cash crops and beef cattle are the
major farm enterprises.

The present land use of the watershed is estimated as follows:

Land Use Acres Percent
Cropland 22,887 372
Pasture {open) ' 15,368 25.0
Wooded Pasture 5,200 8.5
Formerly Cropland 16,775 27.3%
Miscellanecus 1,210 2.0

Total 61,40 100.0

The climmte of the area is characterized by long summers and short winters.
Winters are usuelly mild but short, light freezes of sufficient intensity

to damage crops may occur several times each winter., Snowfall ias of rather
rate ocourence and the snow usually melts immedistely. The average ammual
temperature is 67° Fahrenheit. The length of the average frost-free growing
geason is 282 days. The mean ammuel precipitation of 27.9 inches is rather
evenly distributed, with the greatest amount of rainfall occurring during the
period from March through June and during the month of September. The maxi-
mum ennuel rainfall of 50,30 inches fell in 1919.

There are no large bodies of surface water within the watershed. The
principal source of water is deep wells extending into the Edwards
limestone, Most of this water is of good quality end contains only a
smell amount of dissolved solids. The present use of water is princi~
pally for livestock and domestic purposes., There are a numbsr of small
and medium size farm ponds scattered throughout the watershed,.
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The larger farms are located near the upper and lower parts of the watershed.
In the central part the ownership is in small %racts, many of these farms

being used only as residential acreages by commuiters who work or own businesses
in San Antonio, As & result, they contribute very little to commercial agri-

cultural production.

There are several small dairies in the watershed which sell raw milk to the
. bottling plants in San Antonio, but approximetely 80 percent of the cattle
in the watershed are used for beef production.

The Calaveras Cresk watershed is served by two Soil Conservation Service
work wunits, which are assisting the Alamo and Wilson County Soil Conserva-
tion Districts. These work units have assisted farmers in preparing 104
conservation plans on 15,940 acres within the watershed, It is expected
that when land treatment practices have been applied and maintained for as
long as two or three years the yields in the watershed will be increased

approximately 25 percent.

There ere 123 miles of roads in the watershed, of which 36 miles are hard
surfaced. Of the 100 bridges, 12 are major bridges spanning the larger
streams.

FLOOD AND EROSION PROBLEMS AND DAMAGES

Floeds occur frequently on Calaveras Creek and cause moderately high

annual flood damage. Large floods occur approximately every four to five
years. The latest major flood occurred in September 1946, During the
20~year svaluation period from 1922 to 1942 inclusive there were 8 floods
that covered more than half the flood plain and 38 smeller floods., Five

of the larger floode occurred during the growing sesson end caused & large
amount of crop and pasture demege. Flood demsge information on approxi-
mately 60 percent of the flood plain area of Calaveras Creek and its major
tributaries was obtained from lend owners and operators. Mest of the
specific information as to amounts and extent of damage was related to the
September 1946 flood. Other informetion obtained included flood plain

land use, yields of major crops and estimetes of other property damage such
as loss of livestock and destruotion of fences and buildings and general
flood problems. The monetery value of the damage to flood plain lands by
sedimen® deposition and scour was determined on the basls of reduced yields
and added costs of operations.

Information concerning flood damages to roads was obtained from the
County Commissioners. Estimates of demage to the railroad property was
obtained from the Texas and New Orleans Railroad.

Demage rates; as determined from damage schedulss, were adjusted on the
basis of relationships found from surveys of other wstersheds of similar
sharacteristics to indicate damage rates to be expected from floods of
verious sizes and seasons. These rates were multiplied by acreages
flooded by each flood, by size and season, in the evaluation series

and dameges adjusted for reourrence of flooding.
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The totael direct floodwater end sedimentation demages to the flood plain
of Calaveras Creek below the proposed floeodwater retarding structures are
estimated tc average $29,051 annuelly under presen* conditions., Flood
plain areas lying within the pool limits of the proposed floodwater
retarding structures were excluded from ail damege calculations.

Additional indirect demapges, such as the interruption of travel, losses

- sustained by dealers and industries dependent upon agricultural products,
depresiation in property values in the flooded areas, and similar items,
smount to $3,486 ennually, The average annual monetary flood demages
are sumnarized in Table K

]

Erosion rates have been moderate to severe in Calaveras Creek watershed.
Sheet erosion is the dominant process, with only minor gully and stream
bank erosion., Erosion has been slight on spproximately 10 percent of
the derk clay soils, moderate to moderately severe on 65 percent; and
gsevere to very severe on 25 percent,

About 25 percent of the fine sandy loam solls has suffered only slight
erosion; 35 percent moderate; 30 percent moderately severe %o severe,

and 10 percent very severe, The deeper sands in the extreme southern

part of the watershed have besn affected by moderetsly severe wind

erosion.

Cultiwted lands have suffered the mejor erosion damage, and much of the
pasture land has suffered moderate to moderately severe erosion. These
pasture lands have been oversitocked and overgrazed to the extent that
most of the area supports only & low density cover of grasses and is
very susceptible to sheet erocsion. Much of the formerly cultiveted land
is presently in poor range condition and is subjezt to moderately severe

sheet and gully erosion.

The major sources of sediment in the Calaveras Creek watershed are esti-
mated as fcllows; sheet esrosion 67 percent, fliood plain scour 25 percent,
and gully and streambank erosion 8 percent. These estimates are based

on deteiled uplend sample watershed studies and reconnaissance investiga-
tions in the remainder of the watershed,

The predicted sedimentation rate for each of the fliocod water retarding
structures was based ons (1) present land use and vegstative cover of
the watershed iands; (2) erosion rates, and (%) the location of high
sedimen® production areas with relation to the structure site. The
present sediment output rates for the watershed range from 0.8 %o 1.8
acre~feet annuelly per square mile of drainage area., In general the
low rates occur on the larger watersheds (4.0 to 10,0 square miles) and
the higher rates are on the small watersheds (1,0 to 3.0 squere miles).
It has been computed that conservation treatment applied to the water-
shed lands will reduce sediment output rates up to 60 percent.,

Farm Pond Sedimentation

No large impounding reservoirs now exist in the watershed. The majority
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of the farm snd rench ponds in the watershed are located in pasture areas
and have moderete sedimentation rates.

Chamnel Enlargement

Stream bank erosion and channel entrenchment are of minor importence in
the Calaveras Creek watershed. Bank erosion ocours throughout the flood
plain area for short sections (50-200 feet) with only siight shifting

in the sharp mesnders of the stream channels., The average ennual land
loss from bank erogion is estimated to be 0.4 of an azre, The most severe
bank erosion occurs along the main stream channel of Perita Creek. Annusal
lateral erosion of as much &s 1.0 foot is scourring in some of the winding

gsestions of the stream reeches.

It is estimated that bank erosion contributes only one percent of the
total sediment yield at the mouth of the watershed,

Overbank Deposition

Most of the flood plain on Celaveras Creek end its tributaries has
received substantial emounts of sediment deposition bui only 12 percent
of the total flood plain is considered damaged by this process. Approxi-
mately L55 acres have been damaged 10 to 30 percent in 50 years, The
ostimated ammuel demeges are as follows:

1.7 acres demaged 10 percent
3¢5 acres damaged 20 percent
Ll acres damaged 30 percent

The highest damage ocours on Parita Creek, It is estimated that one=-third
of its floocd plein has suffered & productivity loss of 25 percent due to
the deposition of hammful sediment. Most of the overbank depcsits are
fine textured and were deposited at the rate of a few inches during each
major flood. Much of the ares demaged by harmful sediment is affected by
impaired dreinege caused by the deposition of fine silt and clay. The
thiciness of the deposits ranges from 0.5 foot to 3.0 feet.

Chamnel filling by coarse sandy sediments has caused increased frequency
and depth of flooding in numerous velley sections but nc acoount has been
taken of this effect in estimating future demages. Estimated benefits
based on reduction in sedimentation demege to be brought aebout by the
floodwater retarding strustures were limited to the flood plain area below
structures thet was inundeted by the largest storm cansidered in the
20=year rainfsll series investigated.

Fleod Plein Secour

Flood plain socour is causing extensive damage in the Calaveras Creeok
drainege system. Over 20 percent (1202 aores} of the total flood plain
has been scoured by flood water, with resuliing demage ranging from
10 to 75 percent. The most severe damages are caused by scour channels
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2,0 to 4.0 feet desp, but larger areas are affected by sheet soour.
Sheet scour occurring on freshly plowed fields haes eroded the soil down
to plow depth during peak flood flows.

The average annual flood plain scour damages are estimated as follows:

16.6 acres damaged 10 percent
73.6 acres damaged 25 percent
23,5 acres damaged 50 percent

6.5 acres damaged 75 percent

It was estimated that scour damage for the Calaveras Cresk watershed
occurs in about a ten-year cycle from the original demage Yo recovery
and thet the amount of demege is no%t increasing apprecisbly in most
arees.

Flood plain scour is producing an estimated 25 percent of the sediment
yield at the mouth of the watershed.

EXISTING OR PROPOSED WATER MANAGEMENT PROJECTS

Efforts to prevent or control floods in the Calaveras Creek watershed
have been minor. During the past 12 years, several small neighborhood
groups of farmers, cooperating with the Alamo and Wilson County Soil
Conservation Districts, have prepared soil and water conservation plans
on 8 community besis. These plans have provided an added stimulus for
getting conservation treatment on the land.

The San Antonio River Authority has been very active in flood prevention
work, having provided funds to the Soil Conservation Service for develop-
ing a program for runoff and weterflow retardation and soil eroasion
prevention for the entire San Antonio River watershed.

FLOOD PREVENTION WORKS OF IMPROVEMENT TO BE INSTALLED

Mesgures Primarily for Ficod Prevemtion

The floodwater reterding structures needed to provide flood protection
for flood plain lands, highways and other improvements are listed with
their cost in Table 2. For location of these strustures see Figure 2.
The floodwater retarding structure data sheet (Table 6) gives information
as to slze and storage capacity of these structures. This system of
structures will control the rainfall runoff from L2 percent of the
watershed. The county road ebove structure Site No. L will have to be
raised to olear the sediment pool, and will be c¢losed during periods of
high stages in the detention pool.

S8ites for the floodwater retarding structures will be provided by local
interests at no cost to the Federal Governmeni. The value of the liands
donated for sites is estimated at $50,815, besed on market values obtain-
ed from qualifled appraisers and other disinterested parties. Land was




appraised at 100 percent of velue on the sediment pool area and 50 percent
on the detention pool mrea, since the laktter will remeln productive as
pasture. The everage ennual loss of produsztion within the sites was
caloulated to be §51L on the basis of long-term projected prices. The
amortized cost of the structure sites is $2,575. Therefore, in accordance
with sound procedures, the larger of the two figures wa: used in determin-
ing the economic evaluation of the program.

The total estimated cos* of the 1C floodwater structures s $379,702.
The annual cost, including instellation, operation and maintemance, is

$1L,762.

Foundation and Borrow Investigations

'In order to have date on the suitability of foundation conditions and
cmstruetion materials at the proposed 10 floodwater retarding structure
sites in advence of detailed design and the procuring of easements, semi-
detailed investipations were made of all sites.

Measures for (onservation of Water mnd Watershed lLands

The major land treatment measures needed are: The seeding of 11,,96% acres
of retired land, the seeding of 588 acrez of farm waterways for terrace
outlet proteation, the planting of 8,686 acres of cover crops, and the
construction of 1,505 miles of terraces. Other land treatment measures
needed include 18 miles of diversion terraces, 135 farm ponds, improved

crop rotation on 22,406 acres, and 37,52l acres of improved range and
pasture meanagement. The estimated cost of installing these measures includ-
ing the cost of technicel assistence under the going program is $700,380.
The annual oost, including installetion and maintensnce iz $60,813.

Instrumentation

The effects of the watershed program have been computed by sound hydraulio,
hydrologic, and economic principles and prooedures. However, as a part

of the operations on this watershed, necesgsary rein gages end stream gages
will be installed to provide information on the actual effect of the
recommended watershed protection program on runoff, erosion, sedimentation
and evaporation. It is anticipated that cooperative arrangements will be
made with the U. 8. Geological Survey, the Weather Bureau and other agencies
to mgsist in installing and operating the gages and enalyzing the effeots

of the floodweter retarding struztures and land treatment measures,

Effect of these Msasures on Demage and Benefits

A combination of the needed land treatment measures end measures primarily
for flood prevention would eliminate 27 of the 46 floods which ocourred
during the period from 1922 to 1942 inclusive, 8ix of the 8 major floods
would he reduced to minor floods. '

The average armual flocding on Calaveras Creek will be reduced from
1,853 acres to approximately 30l acres, which will reduce the average
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armmual floodwater demage from $32,5327 to §4,L18, or 86 percent.

Approximetely 61 percent of the reduction in arnual damages will result
from the system of floodwater retarding structures. The armuel value
of the reduction in flood damages within the waterched from the measures
primarily for flood prevention is estimated to be $17,20% out of the total
of $28,119 from all messures, as shown in Teble 4. In the San Antonic
" River Watershed Survey Report, reductions in flooding resulting from land
treatment measures end floodwater retarding structures wers routed downstream
on the main stem of the San Antonic River, Based on these routings average
anmual reductions in floodwater damage on the flood plain of the river are
expected to equal $1,019 from land treatment and $2,508 from floodwater
retarding structures in the Calaveras (reek watershed,

It is anticipated that if adequate flood proteciion is provided, the use
of the flood plain will be intensified by growing more corn and grain
sorghum on the idie land and Johnson gress mendows, Some of the wogded
lend In the flood plain will also be clesred and put into cropland. This
more intersive land use will increase the net income, after all the
associated expenses are deducted, by $9,793,

The total flood prevention benefits including both the reduction in flood
damages end {he benefits from more intensive land use are estimeted to be
$bl,h59 annually. There are no existing or proposed projectis below this
watershed on the main stem of the Ssn Antonio River,

The expected conservatior benefits from land treatment measures were
determined by estimating the increased net income which would result

from the application end maintensnce of the needed practices and measures.
Although the total area used for eroplend would be decreased by the
retirement of steep and eroded land and idle eroplend to pesture, it was
assumed that the percentage used for each crop would not change. Likewise,
it was assumed that there would be no change in the percentage of cattle
used for deirying eand beef production; although the total number of cattle
would be incremsed materially because of the incressed acreage of pasture
and the greater pasture carrying capacity to be expected from the appli-
cation of land trestment measures,

The estimated increase in annusl net income due to the application of land
treatment measures is $1,6,914 from crops and $72,266 from pasture, or a
total of $219,182 annually.

Comparison of Cost and Benefit

The ratio of the average snnual benefit from the floodwater retarding
structures, $29,504, to the average armual cost, $11,762, is 2,00 to 1.
The ratio of the average annual benefit from the conservation trestment
measures, $2£31,117, to their average ennual cost, $60,813, is 2.80 to 1,

The ratio of the total aversge snmnual benefit, $260,621, to the total
annusl cost, $75,575 is 3.45 to 1, See Table 5. In addition to the
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monetary benefits there are other substantisl velues which will acerue
from the program such as incressged opportunity for resreation, better
living conditions, sense of security, etc.,, which have not been evmluated,

ACCOMPLISHING THE FLAN

The Board of Supervisors of the Alamo and Wilson County Soil Conservation
Dizstricts will arrange for meetings and tours to encourage landowners

end operators within the watershed to adopt and cerry out the soil and

weter conservation plans on their individual farms, They will arrange for
radic and television programs and newspaper articles to dispense information
te the landowners and operators within the Celaveras Cresk watershed to

help achieve understanding and to stimulate participation in carrying out
the provisions of the work plan in the gpecified time limit.

District-owned equipment will be made available to the landowners and
operators to assist in applying the conservation plans on their farms.

The Extension Service and Vocational Agriculfure Department will conduct
eéducational programs to further the needed watershed program. The Farm
Home Administration has indicated that farm losns for the spplication of
conservation practices can be obtained, Local landowners snd operators
will be urged to aveil themselves of the monetary assistance provided
through the local Agricultural Conservation Program Service to further
spéed up land treatment. These funds will mssist landowners in carrying
out the land treatment practices and measures needed in the watershed
within the S5-year period speecified for completion of the program,

The Scil Conservation Service will essign additional technisal personnel
a8 needed to the Soil Conservation District to assist landowners and
operators cooperating with the District in the preparation and applinme
tion of so0il end weater conservation plans on their farms.

The 80il Conservation Bervice will provide technical specialists to mssist
in planning, design, supervision of construction including related tests,
end certification of payment for measures primerily for flood prevention.
Since structural work on private lands will be done by contract, the Soil
Conservation Service will be responsible for preparing specificetions and
discherging the various steps in the letting of contracts in sccordance
with customary Federal procedure,

Table 1 and Figure 1 show the schedule of operation plamned for eech

phese of the program. This schedule will be adjusted from year to year,
bagsed on any changes in the plan found to be mutually desired by 2]l
cooperating parties and in light of appropriations received and accompligh-
ments actually made,

The varicus feamtures of cooperation between the gooperating parties have
been oovered in appropriate memorandum of understanding and working
agreements,
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PROVISIONS FOR MAINTENANCE

The estimated annual operation and maintenance cost of the land treatmemt
measures and flood prevention structures is shown in Table 3. The flood-
water retarding structures will be maintained by the Alamo Soil Conservation
District end the Wilsen County Soil Conservation District which will deposit
$1,000 in escrow annually for this purpose. The land trestment measures
will be maintained by the landowners end operators of the farms on whish

the messures are installed.
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Table 1
Estimated Instellation Cost by Years - Totel Keeded Program
Calaveras Creek Watershed
(8an Antonio River Wetershed)

FY 1954 s wEstimateg Cost Fiscal Year 1954

Total A-Measures $65,218

: ]

3 : No. to 1 3 Non- : s
Meegures : Unit be : FPederel: Federal: Private Total

: : Applied i : Publlc :

A-Mesgures Primarily for Flood Prevention (SC8)
Floodwater Retarding /
1

Struotures Each No. 3 $65,218 - $7,520 & & 73,138

$7,920 $ 73,138

BeMeasures for Conserwation of

Watershed Lands that Contribute

Directly to Flood Prevention (SCS)

Cover Crops Aore 1,086 - - $8,688 ¢ 8,688
Terraces Mile 105 - - 16,590 16,590
Diversion Construotion Mile 2 - - 1,58, 1,58,
Waterway Development Acre 108 - - 1,94l 1,944
Pasture Reseeding Acre 775 - - 11,625 11,625
Farm Ponds Each 2l - - 9, 600 9, 600

Range & Pasture _

Improvement Aore 1,000 - - 500 500
Farm & Kanch Plenning &

Application Assistance

Acoelerated Program Acre 666 1,090 - - 1,090
Totel B-Measures $ 1,000 - $50, 531 $ 51,621
Total A and B-Messgures $66,308 - $58,,51 $12L,759

F‘a.oilitati% Measures
Program Evaluation (SCS) ¢ 4,875 - - ¢ L,875
Work Plan Development (SCS) 12,012 - - 12,012
Work Plan Development

San Antonio River Authority - §,, 800 - 1,800
Local Agsistence for Easements ete. 605 605
Total SCS $63,195

Grand Total $83,195 $4,800 $59,056 $1,,7,051

Going Program SCS Aore 4,133 $ 6,200

URIEED STRATER

PERREATRERNT OF ASRICULTUNL

2./ Easemert Costs. FOIL CONSIAYATION PERYICE

TORT WORTH, ¥smse

Agr-53C5~Ft.Worth,Tex. , 1954
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Table 1 « Continued
Estimeted Instellation Cost by Years = Total Needed Frogram
Caleveras Creeck Watershed
(Sem Antonio River VWatershed)

H : FY 1955 1 Estimated Cost Fisocal Year 1955

: : No. to 3 1 Non= 1 :
Measures ¢t Unit be 1 Federal : Federal : Private : Total

: : Applied : : : Public : :

A=Meesures Primarily for Flood Prevention (SCS)

Floodwat Reterdi
oodwater Reterding 31,521 2/ s 16,&60.5/ $108,297

Structures Each Nos.l,2,, $90,316
Total Alieasures $00,316 31,521 $ 16,L60 $108,297
Be=Measures for Conservation of
Wetershed Lands that Contribute
Directly %o Flood Frevention (SCS)
Cover Crops Aore 1,900 - $15,200 $ 15,200
Terraces Mile 7L - 43,292 43,202
Diversion Construction Mile 3 - - 2,376 2,37¢
Waterway Development Aere 204 - - 3,672 3,67¢
Pasture Reseeding Aere 1,550 - - 23,250 23,25C
Farm Ponds Each 2, - - 9, 600 9, 60C
Range & Pesture
Improvement Acre 2,9%8 - - 1,469 1,465
Farm & Ranch Planning &
Applicetion Agsistance
Accelerated Program Acre 3,334 5,450 - - 5, Li5¢
Total BeMeasures $5,1,,50 - $56, 850 $10l, 305
Totel A and B-Measures $05,766  $1,521  $115,319 g212, 60¢
Faciliteting Measures
Program Evaluation SCS $ 2,822 - - $ 2,82
Work Plea Development SCS - - - -
Work Flen Development
Sen Antonic River Authority - - - -
Local Assisteance for Easements etec. - - $ 32,895 3,80¢
Totel SCS 08,568 - - -
Grand Total $6,588 $1,521  $119,214 $219, 32:
Going Program SCS Acre 9,000 $13,500
g/ Relocating end raising roads.
i R R A i i 2
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Table 1 = Continued

Estimated Installetion Cost by Years = Totael Needed Progran
Calaveras Creek Watershed

(Sexr Antonio River Watershed)

15

1 : FY 1956 :+ Estimated Cost Fiscal Year 1956

: : Noe to : Non= : :
Measures : Unit : be : Federal : Federal : Priwete Total

t ¢t Applied : : Fublio :

A=Measures Primarily for Flood Prevention (SCS)

Floodwater Retarding

Struotures Bach Nose6,7,5 $76,829 - $13,500 -]-'/ $90, 329
Totel A-Measures $76,829 - $13,500  $90,329
B=Measures for Conserwetion of

Watershed Lands that Contribute
Directly to Flood Frevention (SCS)
Cover Crops Aere 1,900 - - $15,200 $15,200
Terraces Mile 300 - - 47,400 L7,L00
Diversion Construction Mile L - - 3,168 2,168
Waterway Development Acre 204 - - 3,672 3,672
Fasture Reseeding Aore 4,000 - - 60,000 60,000
Farm Ponds Each 20 - - 12, 000 12, 000
Range & Pasture

Improvement Acre 14,000 - - 2,000 2,000
Farm & Ranoh Flamning &

Application Assistance

Accelerated Program Aore 3,334 5,150 - - 5,150
Total B=Measures $5,450 - $1L3,Lh0  $14,8,890
Total A and B-Msasures $82,279 - $156,9,0 $239,219

Facilitating Measures

Program Evaluation SCS $ 2,822 - - $ 2,822
Work Flan Development S5CS - - - -
Work Flan Development

San Antonio River Authority - - - -
Local Assistence for Easements eto. - - - -
Total SC8 $55,101 - - -
Grand Total $85,101 - $156,940 22,001
Going Program SCS Acre 2,000 $13, 500 - - -
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Teble 1 ~ Continued
Estimated Installation Cost by Years - Total Needed Program
Calaveras Creek Watershed
(Sen Antonio River Wetershed)

: 1 FY 1957 : Estimated Cost Fiscal Year 1957
H : No. to ! Non-= H
Mesgures 1 ndt be : Federel ; Federal 1 Priwvate : Total
: : : Applied : Publio : :

A-Measures Frimarily for Flood Prevention (SCS)

Floodwater Retarding

Structures Bach Nos. 8,9  $39,L40 $ 5,auol/ $ 145,280

$ 5,80 845,280

Total A~Messures $39,4L40

B=Measures for Conserwvation of
Watershed Lands that Contribute
Directly to Flood Prevention (SCS)

Cover Crops Aore 1,900 - - $15,200 15,200
Terreoes Mile 370 - - 58,460 58,460
Diversion Construction Mile L - - 3,168 3,168
Waterway Development Aere 72 - - 1,296 1,206
Pasture Reseeding Aore 5,353 - - 65,295 65,295
Farm Ponds BEach 33 - - 13,200 13,200
Range & Pasture

Improvement Acre 1,500 - - 2,850 2,250
Farm & Ranch Planning &

Applicetion Assistance

Accelerated Progrem Acre 3,33, 5,450 - - 51450
Total B-Measures $5,450 - $156,869 $16l,319
Totael A and B-Meesures $4,,890 - $14,700  $209,599

Fasilitating Measures
. Program Evaluation $ 2,822 - - $ 2,82
Work Plan Development SCS - - - -
Work Plan Development
- San Antonio River Authority - - - -

Local Assistance for Easements ete. - - - -
Total SCS 7,712 - - -
Grand Total 87,712 - $144,709  $212,L21

Going Program Aere 9,000 $13,500 - - -
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Table 1 - Continued
Estimated Instellation Cost by Years = Total Needed Program

Calaverns Creek Watershed

{Sen Antonio River Watershed)

17

: + FY 1958 : Estimated Cost Fiscal Year 1058

! : Nos to : Non- 1
Meagures t Unit be 1+ Federal : Federal : Private : Total

s : Applied : : Public 3

A-Measures Primarily for Flood Preventien (SCS)

Floodwater Retarding
Structures Each

Total A=Messures
B=Mensures for Conservetion of

Weter shed Lands thet Contribute
Direotly to Fliood Prevention (SCS)

Cover Crops Acre
Terraces Mile
Diversion Construction Mile
Waterwsy Development Aore
Pasture Reseeding Acre
Farm Ponds Each
Range & Pasture

Improvement Acre

Farm & Reanch Planning &
Application Assistenoce
Accelerated Program Acre

Total B=Messures

Totel A and B-Measures

Facilitating Measures
Program Ewaluation
#ork Plan Development SCS
Work Plen Development
San Antonio River Authority
Local Agsistance for Easement eota,

Total SC8

Grand Total

Going Progrem Aors

10

1,900
LS6

L, 285
2
k4,000

2,667

8,732

Loo &/ ¢ 7,005 ¥ % 11,3L6

$33, 851
$33,851 ;00 $ 7,095 $ L1346
- - $15,200 $ 15,200
- - 72,048 72,048
- = 3’960 3 960
- - &i-s 275 &4’ 273
- - g, 600 9,600
- - 2,000 2,000
L4360 - - L4360
$ 4,360 - $167,083 $171, 443
$38,211 £,00 $17,178 $212,769
‘ 2’ gz22 - - * 2’ ga2
$41,033 - - -
$41,033 $400 $174,178 $215.611
$13,098 - - -
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Table 1 - Continned

Estimatad Ins%allation Coat by Years = Total Needez Program
Calaveras Creek Watershed

{Sex &ntonic River Watershed)

18

: : No. of ¢ Estimated Total Cost
H : Units t : Non- t
Measures ¢t Unit : to be t Federal : Federal : Private : Total
: : Applied : : Publico :
A-Measures Primarily for Flood Prevention (SCS)
Floodwater Retarding
Structures Eech 10 $ 305,65, $ 1,921 $ 50,815 § 358,39C
Total A-Measures $ 305,65, $ 1,921 $ 50,815 ¢ %£8,390
B~Monsures for Conservation of Weter-
shed Lands that Contribute Diresctly
o Flood Preventioa (SCS)
Cover (Crops Acre  B,686 - - 69,488 69,188
Terraces Mile 1,505 - - 257,790 237,79C
Diversion Construction Mile 18 - - 14,256 14,256
Waterway Development Acre 588 10,58, 10,58,
Pasture Reseeding tere 114,963 - - 22l 15 22, U5
Farm Ponds Each 135 - - 511,000 54, 000
Range & Pasture
Improvement Aere 16,438 - - 5,219 8,219
Farm & Ranoh Plenning &
Application Assistance
Aooelerated Program Acre 13,325 21,800 - - 21, 800
Total BeMeasures £21, 800 - $618;782 3/ $6ho, 582
Total A and B-Measures $327,45L ¢ 1,921 $669,597 $398,972
Pacilitating Measures
Program Evaluation $ 16,163 - - $ 16,163
Work Plan Development SCS 12,012 - - 12,012
Work Plan Development
San Antonio River Authority - L, 800 - L, 800
Local Assistance for Easements etc. - - 1, 500 4,500
Total SCS $355, 629 - - -
Grand Total $355,629 86,721  $67L,097 $1,036,L47

Going Program SCS

Aore

59,865

$ 59,798 - -

3/ Estimated ACP participation = $157,769 included.

T i i oo b e
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Note 1:

Note 2:

20
Calculation Sheet

Caleculation of Total Bstimated Future Federsl Expenditures
exclusive of Watershed Protection Funds
$157,789 ACP payments (see footnote é/; Table 1)
59,798 Farm end Rench Planning and Application
Going Program

§217,587

Calculations of non=-Federasl Contributions to be made

throughs

Installation of Land Tresiment Messures 618,782

Less ACP payments, future 157,789 160,993
Basements and Rights—of-way 50,815
Relocation end raising roads 1,921
Time and legal fees for easements 11,500
Assistance in work plan development 1, 800

523, 029
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Table 7
Summary of Progrem Date
Calaveras (reek Wetershed
(San Antonio River Watershed)
: H
Item 1 Unit Quantity
Years to Complete Program Year 5
Total Remsining Installation Cost
Federsl Dollar 573,216 l/
Non-Federal Dollar 523,029 2/
Annual 0 & M Cost
Federal Dollar 0
Non-Federal Dollar 2,319
Annual Benefits Dollar 260,621
Floodwater Retarding Structures Each 10
Areas Inundated by Structures
Flood Flain Acre 38
Upland Acre L2
Watershed Area above Structures Aore 25, 862
Reduotion of Floodwater Damsge
A-Measures Percent 2.9
B-Measgures Percent 3%3.5
Reduction of Sediment Damage
A-Messures Percent L8y
B-Men sures Percent 32.5
Reduction of Upland Erosion
Dame ge
. A-Measures Percent 0
B~Measures Percent 60
. Other Benefits
A-Maasures Dollar 9,793 Annual
B-Measures Dollar 219,182 Annual

1/ Estimated future ACP participation $157,789 included.
2/ Bstimated future ACP participation $157,789 not included.
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Table 8
Summary of Physical Data
Calaveras Creek Watershed
(San Antonio River Watershed)
- $ s Quentity s Quanti
Item : Unit ; Without Program: With Program
. Watershed Area Sq.Mi, 96,0 96,0
Watershed Area Ac. 61,41;0 61,440
Area of Cropland Ac. 22,887 22,22,
Area of Grassland Ac, 32,143 32,806
Area of Woodland Ac, 5,200 5,200
Floodplain Areas Subject to
Damage by Structure Design Storm Ac. 2,666 2,514
Annual Rate of Erosion:
Sheet Tons/Yr. 631,512 325,752
Gully Tons/Yr 58,370 29,185
Streembank Tons /yr 10,587 10,587
Scour Tona/%:r 236,415 118,208
Aree Damaged Annually by,
Sediment Ae. 9.1 Le5
Flood Plain Scour Ac. 120,2 60,1
SWﬁmPi.'ﬂ.g Ac. 8.0 8.0
Streambank erosion Ac. Oely Oely
Sheet Erosion Ac. Iy, 726 17,865
Sediment Produotion 1/ Ton/ac./Yr 3.5 1edy
Sediment Accumulation in
Existing Reservoirs Ao Ft, /Yr No. res. No res.
Frequenoy of Flooding Bvents/Yr 263 0,95
Average Annual Rainfall Inches 29,70 29,70
Average Ammual Surface Runoff Inches 2,17 1,80 2_3/

1/ Net leaving watershed

g/ There is no factual information aveilable which would indicate that the
reduction in surface runoff causes a corresponding reduction in annual
water yleld from this watershed.
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APPENDIX

HYDRAULIC AND HYDRCLOGIC INVESTIGATIONS

Methodolosz

The following steps were taken as part of the hydraulic and hydrologie
investigationa;

l. Tabuletion and anslysis of basic meteorclogic and hydrologic date.

e Ingineering surveys to collect informetion on stream resches includ~
ing wvalley cross-sections, ohammel capacities, and other hydraulic
characteristics; structure looations and other data for degign pur-
poses.

3. Determination of the hydrologio conditions of the watershed, taking
into consideration soils, land use, topography, cover, climate, etc,

L. Determinstion of rainfall-runocff relationships; frequency of occur-
renoce of meteorologic events; and relationship of runoff to flood stage
and aresa inundated,

5. Determination of peak discharges wmder present watershed condi ti ons,
as related to area inundated and demsges.

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

a. Effect of lend trestment measures.

b, Effect of land treatment memsures and floodwater retarding
structures,

¢o Effect of land treatment measures, floodwater retarding structures,
and other mssociated works of improvement,

ds Consideration of alternative programs and measures.

Determinations

From & graph showing cumulative departures from normsl precipitation the
rainfall for the period 1923 to 19,2, inclusive, was selected as most
repregentative of a normal rainfsll period on the Calaveras Creek watershed.

The largest rain which occurred during the 20-year period was a storm of
8.8 inches, This rain produced 2,86 inches of runoff. Under present
conditions 3,098 acres of the flood plain would be flooded by the runoff
from this storm. If such rain were to occur after land trestment
practices and measures had been applied, it is estimeted that the area
inundated would be reduced to 2,981 acres. With land treatment applied
and the measures primarily for flood prevention in operation, only

1,890 acres would be flooded.
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. Approximately 38 acres of flood plain would lie within the sediment
reserve pools of the proposed structures and 261 additionzl acres within

the detention pocls.

The runoff from the 25-year frequency storm was used to establish the
minimum detention storage requirements. The 25-year frequency storm
which would prodice the meximum runoff was found by plotting intensity-
frequency~-infiltration curves snd selecting the meximum ordinate between
them., For the Calaveras Cresk watershed this 25-year maximum runoff was
L.7C inches.

Fromw a study of the rainfall-runoff relationships for this watershed it
wes found thet a rain of 1.90 inches, which would produce 0.25 inches of
runoff on the average, was the minimum thet wouid canse Tlooding to a

depth of six inchses at the smallest channel cross—sestion. Therefore no

rains of less than this amount were considered for flood routing purposes.

A runoff of (.25 inches would produce s discharge of 1,390 cubic feet per
second at the minimum cross-=section and 2,570 ecubis fest per second at
the reference cross—szection.

The minimum cross=sestion is Woe. 7, located I, miles north of Ue S. High=
way loe 181, The reference cross=seaetion, N¥o. %, is Lozated about one
mile above the confluence of Caleveras Creek and San Arntonio River.

Chennel capacity at ths reference section is 3,660 cubic feet per sscond.
The peak discharge at this peint for a 8,48-incn rain under present con~
ditions was 29,370 cubic feet per seccnd. Arier installation and full
functioning of the measures in the watershed plan, the discharge at the
same point would be reduced to 14,460 cubic feet per second,

SEDIMENTATION INVESTIGATICNS

Methodologx

The field surveys of +he sedimentation problems in the Cslaverss Creek
watershed were made according to methods described in the revised
"Sedimentation Section of Prosedurss for Developing Ficod Prevention
Work Plans", Wetisr Conservation-6, SCS Region /), March 26, 1952, Field
studies included recomnaissance surveys of geology and physiogrephy,
studies of overbank sediment deposits, flood plain szour, stream bank
eroslion, and nature of chennels and walleys orn and near all hydrclogie
cross-sections. Borings were made where required to measure and study
the modern sediment deposits. In preparation of the report tabular
summaries of all the above problems with explanatory text were included.
These show the basis for calculation of demages by the economist.

Investigations of sediment sources in the watersheds above ten proposed
wetorflow retardation structures were mede according to standard pro=-
cedures used in Regior L, and predictions were made for future

gt
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sedimentation retes in each bmsin.

Sediment Source Studies

The sediment derived from sheet erosion was estimated by the metho?
prresented ir, MSupggested Criteria for Betimating Gross Sheet Erosion esnd
Sediment Delivery Rates for the Blackland Prairies Problem Area in $oil
Conservation", SCS Region [, February, 1953, The formuia is based on
watershed surveys including the following dates (1) Scil unit in acres
by slope in perzent, slope length in feet and land use (cultiwated,
pasture or woods), (2) average farming prasticing {percent row crop

and /or percent small grain, etc.), (3) cover condition clasces on pazture
and woods, (L) past history of land use, and (5) meximum 30-minute rain-
fall intensity %o be expected once in two years. The higtory of the
gully developmen’ sz given by early settlers indisate that the gullies
in the area have developed during the past 60 years. Similar historic
information was used tc determine the rate of channel enlargement.

From these studies total annual sediment yislds above the proposed
floodwater retarding structures were calsulated to be as followss

39¢3 mcre=feet from sheet erosiomn, 6.0 asre-feet from modern gullies, and
5.0 acre=-feet from channel enlargement, The average yield of sediment
per square mile is 1.25 acre=-feet aimually,

The prinecipal source of sediment above the proposed etructures is sheet
erosion on ruitiveted land. It is estimated that 78 percent of the
sediment is produced by sheet erosion, 12 perceant by modern gully erosion,
and 10 percen® Wy zhannel enlargement,

Effect of Waiershel Treatment on Sediment Yielidw

Areas damaged by overbank deposition and flood plain scour should be
rendered prodactive again after they have been protezted from flooding
and adapted soll-improving erop rotations put into effest.

Deep-rooted legunes {aweet clover) should be grown in +the crop rotations
%o break up the plow pan, improve persolaticn rates, arnd reduce runoff,
Field observations indicate thet such zrops would need the application

. of commercial fertilizers, which should be app.ied accerding %o soil
tests.,
) Present analysis indicate that 37 percen* of the watershed is in crope

lands The scil iz in fair physicel condiiion. However, it is recommended
ihet the preseni acremge of amall grain (about 2,200 acres) be increased
50 percent snd thet deep-rooted legumes be piented cn at least one-fourth
of the cropland annually. In addition, terrasez are resommended on the
steeper slopes in crder to reduce erosion and comtrol rmmoff. It is
estimated tha*t 7C percent of the gross sheet erosion from the watershed

is derived from this source.

The emount of sediment coming from the former z=¢pland is estimated to
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be 22 percent of the total gross sheet erosion from the watershed. The
former croplend corsists of abouk 16,775 acres, or 27 percent of the
watershed. Most of these lands will require the application of commercial
fertilizers, reseeding and proper range mansgement practices.

Erosion on the open pasture and wooded pasture land (33.5 percent of the
watershed) is, in general, slight, However, there are areas of over-use
which weuld be improved by propsr range management prectices. These areas
yield 8 percent of the totaml gross sheet erosion from the watershed.,

The application of conservation practices in the watershed will reduce
sediment from sheet erosion by an estimated L9 percent.

Modern gullies in the pasture land and wooded areass are beginning to heal,
No overfalls of any consequence were present, and very little mncient gully
erosion was noted.

The application of needed lend irsatment measures is expected to reduce
modern gully erosion by 50 psrcent.

It is estimeted thet these reductions in sediment yield throughout the
watershed will increese the average life of the sediment reserve pools of
floodweter retarding structures by L8 percent.

FOUNDATION AND BORROW INVESTIGATICNS

Methodologg

Detail soil and foundetion investigations were made al three representative
dam sites. These investigations included studiss of ithe wvmlleys, the exposed
rock sections, including lithology, stratigraphy and structure. Borings

were made along the center lines and in the borrow areas st the proposed
sites, and both alluvium and bedrock as they might affect construction were
described, These investigations were made with a Failing = 1500 sore drill
rig. Geologic cross-sections of the wmlleys were plotted at all three dam
sites,

Description of FPormations

The center lines of the proposed locations of all “hree dams are located in
the Wilcox Group of early Tertiary, Eocene age. This group represents non-
merine and shallow marine deposition, The principsl bedrocks of the area
are thin bedded limestones, lignitic limestones, saadstones and siltstones.
Some sections of the bedrosk are almost pure, unsonsclideted sands,

Valley Slopes

The valley slopes, from the ends of the dam down %c the valley floor, are
fairly uniform as tc surface and underlying mamterial, The so0ils on the
slopes are principally residuel silty, sandy and heavy clay beds and are
underlain by shales, limestones or silts.
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Borrow Areag

The borrow materials appear to be of adequate quantities end should be
suitable for construction throughout the depth examined and sampled.
These materials consist principally of sandy and silty clays.

Preliminary Recommendations

) The beds outcropping on the slopes should pressent no diffisulties in tying
in the abutmenis. In some sections of the abutments and along the center
line of the dams, the clays are underleain by a sandy member of the forma-
tion. This sandy formation should offer no foundation problem, but its
regognition may necessitate special design. The flood plains are fairly
narrow and contain wvarying deposits of loose sands and gravels. These
materials, when of sufficient quantity, chould be removed during construc-
tion, Leboratory tests are being made to determine the quality of materials

for embaniments and core walls,
The three dam site: investigated are sufficiently representative of the ten
proposed sites to indicate that economical construction, with some waria-

tion because of local conditions, oan be expected.

ECONOMIC INVESTIGATIONS

Methodologx

The procedures outliined in the Economic Section of Water Conservation~-6,
Revised, were followed in the economic investigation., The following data
have been submitted to the Fort Worth Office to substantiate the findings

in this woerk plane
l, Map of flood plain showing current land use,
2. Table showing demageable value per acre of flood plain,

5. Table showing crop dsmage rates by seasons and depths,

Li» Tebles showing dsmage by floods in the evaluation series to Crops,
other agriecultural and non=-agricultural property,

5. Table summarizing demege at current prices,
6. Table showing intensification of flood plain land use,
7+ Table showing conservation benefit,

8. Table showing loss of production in reserveir aresas,

9. Teble showing individual structure justification,
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Detormination of Damage

Flood damage iznformation for 60 percent of the flood plain ares of Calaveras
Creek and its major tributaries was obtained from landowners or operatorsg.
Mosh of the specific informetion as tc the amount and extent of demsge
related to the September 1946 flood. Other irformation chbteined included
flood plain lend use, yields of major crops, property damage whish would
result from a major fleod and general flood problem. The monetary value of
the percentage of damege to flood plain lands by sedimeni deposition mnd
scour wes determined on the basis of present values snd costs.e

Damage rates were determined for both season and depth of flooding. Mone-
tary evalaation was basged on present (1952) prices and costs., After deter-—
mining the amount of crop damage which would have resulted from single floods
during the 20-year rainfall period, this figare was adjusted for recurrence
of flooding., Other agricultural demage rates wWere based on acres inundeted
by & given flcod. The percentage of damsge to ficod plain lands by sedimen-
tation and ssour was determined on the basis of recuzed productivity and
inzreased cost of production,

Determinaticr of Benefits

1. Floodwater Reduwation Benefits,

Filoodwster and sediment demages were calsuiated under rresent conditions

end those which will prevail sfter the installeticx of eazh class of
measures included in the recommended progreame. The difference between
average annuai dameges at the time of initieticn of eash cless of measures
and those expested after their installation constitutes the benefits brought
about by that group through reduction of damage,

Benefits from reductiecn of crop and pasture damages were estimated from

the combined effscts of reduction in ares inundated and depth of inundation.
Ne benefits were estimated for bool areas of the floodwaber retarding
structures,

Benefite from the reduction of valley sedimen' demsges, Plood plain scour,
and other agriculiural demages derived from essk clasz of measures were
determined on *he tasis of the reduction irn ares inundated,

2. Determination of Ammual Benefit from Intensified Use of the Flecod Plain.

More intensive agricultural use of flood piein scils will be made possible
by the reduciicns in extent and frequency of flooding resulting from the
floodwater retarding structures.

PROGRAM DETERMINATION

Determination war made first of the conservation measures which oontribute
directly to flood prevention remaining to be dons in the wetershed, based
on land capability classes developed from zoil survey.
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The hydraulie, hydrclogic, sedimentetion and economic investigations
provided data on the effects of land treatment in terms of conservation
benefits and the reduction of flood damages resciting from such treat-
ment.

Significant benefits would result from installation of land treatment
measures; however, to give the desired degree of watershed protection and
flood damage reduction it was obvious that additional memsures weuld be

required.

Determination way then made of measures primerily for flcod prevention
which would be feasible to install. The studies made and procedures
used in that determination were as follows;

A base map wes prepared showing the watershed boundary, drainage pattern,
system of roads and reilroads, the limits of towns, and other needed
date,

Using consecuiive L" aerial photographs end = stereoscope, possible flood=~
water retarding sites were located and the limits end area of the flood
plain delineated. This information was placed on the watershed base map.
The original Sax Antonio River Survey provided much needed date since the
Calaveras Creek watershed was used as a sample for that survey. However,
someé sites proposed in this survey were not now feasible since & number of
years had elapsed from the time of that survey and changes in ownership,
instellation of buildings, rosd, etc., made it nesessary to relocate some
of the original structure sites,

A topographic map was made of each proposed reservcir site to determine
the storage capacity, the estimated cost of the dam, the areas of flood
plain and upland that would be inundated by the sedimerni reserve and flood
pool. The height ¢f the dam, and size of the pcols were determined by the
storage volume needed to detain the runoff from the design storm and
additional storage needed for sediment.

The limits of the flcod pools and sediment reserve pools of all satiszface
tory sites end the flood plain of the siream were drawn to soalse on a copy
of the base map, A structure data table was develcped to show for each
structure the drainage area, storage capacity separstely for detention and
for sediment storage in acre feet, and inches of runoff from the drainage
aree, releass rate of the outlet tube, and the acres of flood piain
inundated by the sediment reserve end detenticm pocls, volume of fill in
the dems end estimated cost of the structures.

When the land treatment measures end those measures primarily for flood
prevention had been determined (giving consideration +o alternste proposals )
& table was develcped which gave total cost of esch type of measure and

that portion of the cost to be borne by the participantsz. The summation

of the total costs for all the needed messures rerreosented the estimated
cost of the flood prevention~conservation program for *+he watershed,
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A second cost table wes developed to show separately the annual
installation cost, annual maintenance cost and totel annual cost of
the 4 & B measures, This informetion was used for comparison with
snnual expested benefits to determine the benefit-cost ratio of the
plen of improvement.




APPENDIX
Table 1
Increase in Inoome Through More Intensive Use of Flood Plain Lands

Calaveras Creek, San Antonio River,
1952 Prices

H : g 8 Gross § g Net
Leand Use g Acres ; Yield : Productiop ; Income : Cogt : Income
Present Conditions:
Corn Lo 34 Bu. 14,960 $27,377  §$ 9,662  $17,715
Grain Sorghum 291, 20 CWT 5, 880 15,991, 5,589 10,1405
Poanuts, Nuts 18 &40 Lbs. 11,520 1,16 728 L36
Peanuts, Hay 0.8 T, . 553 107 LL6
Oats, Grain 117 30 Bu. 3,510 3,545 1,973 1,572
Oats, Orazing 2 AUM. . 231, 1,133 - 1,133
Johnson Grass
Meadow 173 1.5 T 259,5 7.287 2,720 L, 567
Idie Ly - - - - -
Pasture 1,737 Ce7 AUM 1,216 5. 885 - 5, 885
Miscellaneous 112
2,935 $62,938  $20,779 $2,150
After Lend Treatment and
Detention Storage
Corn 734 3l Bu. 2,956 $15. 669 $16,119  $29,550
Grain Sorghum 587 20 CWT 11,740 31,933 11,159 20,774
Peanuts, Nuts 18 &40 Lbs. 11,520 1,16l 728 436
Peanuts, Hay 0.8 Lbs 1Ll 553 107 LL6
Oats, Grain 117 30 Bu, 3,510 3,515 1,973 1,572
Onts, Grazing 2 AUM 23], 1,133 - 1,133
Pasture 1,367 Oe7 AUM 957 L, 632 - L,632
Miscellaneous 112
2,935 $88, 629 $30,086  §58, 543
Net Increase 16,284
Less Added Damege ;58
Less Clearing Cost 1,036
. Less Overhead 788
$11, 70
Disocounted to Present Worth 0,926
$13,058

Long~term Price Adjustment 075

Net Benefit

§9,79%
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APPENDIX
Teble 2

Individusl Justification = Floodwater Retarding Siructures
Celaveras Creek Watershed .
San Antonio River Watarshed

Total Benefits from Floodwater Retarding Structures = $29,50L

Drainege Area Controlled (Table 6) = LO.41 Square Miles
- Benef'it per Square Mile Controlled ~ $730,12
. Individual Structure Justification
Bite Drainage Area Total Annunl Annual Benefit«=Cogt
No, Sge. Mis Cost Cost Benefit Ratio
1 5.76 11,280 1,606 4 205 2.67 5 1
o 1.78 22,509 1,262 1,500 1.0% ¢ 1
3 5.43 76,002 2,852 2,96, 139 ¢ 1
L LS9 41,116 1, 609 3, 6% 2,86 5 1
5 1,36 20,13 809 9973 1.23 3 1
6 7,01 39,554 1,554 5,118 3029 5 1
7 593 375128 140 2,869 1.9 5 1
8 2,39 25,420 1,015 1o TL5 1,72 3 1
9 1.46 21,887 871 1,064 1e22 ¢ 1
10 6030 Lly, 668 1,739 L, 600 .65 5 1
Total L4012 279,702 14, 762 29,50 2.00 ; 1
Anelysis of Instellation Costs
Site Total En.sement Construction & Other Totsl Annual
No. Cost Total Annuyal Total Ammual Installation
Cost
1 41,280 6, 200 289 35, 06C . 2le 1,531
2 52,4 509 3,360 156 29,149 1,051 1,187
5 76,002 7+920 269 68, 082 2,408 2,777
- L 41,116 65300 321 35216 1,213 1,534
2 20,134 1,950 9l 18,184 a3 754
6 39,554 65710 312 32, 8L, 1,167 1,479
. 7 37,128 L, 840 225 32,288 1.iuk 1,369
8 259 LIELI- 59 7&0 17)4- 21_0 68L ?5‘7 9Ll—l
9 21,887 2,100 98 19,787 698 796
10 L, 668 75095 330 37,572 1334 1,664
Total 379,702 50, 815 2,365 228,887 L 4,7 Uy, 012




SR RN

i i B i S e S T

i Gl L

ELMENTORF

Dominand == > cmmrerat
Cangkd
Suockais —Lonseregton ot yeq Propem,

I Con Ba crosotd nMnavaly Mo sonamruahon problamy

Ta Cropiood wiih moderote arongn hazoed

e Con bt wned for cropland of proper sroban camiral
oedeheds ary apphied,

D1 Car b uaed for crapiond if praper troman conine
Drocin 9 duohed But ase kmared due b ke
Muiturs WHdiG copandy

el

s Emuen oode Baen uted W obhature bAcduce o e
mosiLre Roking copatity

Rw  Ovirfiow lanas. Aequare (lood Brassc fon

e Sipad londs, Shoudd b sam PUBurs

MIi Shvo londs with low maiktura sodng copety
Fhould ba kept @ poauey

Ts Ervsive lands et dwred for posiare S con pe sropded

Figurs 1

BaALG LN I SRR EYL

= e
AU AMIGRLT LA AR
TEKa%

—_——h ST PARIMNE O LG L1
SOIL CpmSE YA TIu SE R E
T amin T

LSS PRI R

CaLMEAAS GRECH WATERSMEDN

MERALIZED USC CAPABILITY MAP

- hpan




LEBEND £) MEWDDR! 4
‘Watararea Bandary

=k —] Poved Raad
L J o e oo

_ Ml Ry

—_— Bailroad

— e County Lina

=R —
@ Eratrig Loams o Fanar
m Tamny gred Citws
==

S| Commaretia

LR D of Fusidwater 0nd Shdimest Domogd Areg
NG, Semewmoton Domege

e Weaor Bomn Ersain Doways

W fot bon Seow peroge

B o —

P &
V" ARERS OF SIGNIFIGANT £, DGO
PLAN DAMAGES
Ch)AvYRAN ONEER WATY RSHEQ
o P
San AN ITD P LR TS
TERRS

DEL LU Ie T T N
S GONYERWATIOM SERVICE
L= inp iy

Bip ypte  anwce |

BT T ke T, 1k




A TP

o =

RANLONYULS ONIQUVYLI ¥ILYMA00TH TVOIdAL 40 NOILO3S

Fr i Sl Rl g\

EYY

99

e NAZIN

\

S




