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March 17, 1954

Chairmen, County ASC Committee

County Extension Agents

County Administrator, F. H. A.

County Commissioners, Bexar County
Vocational Agriculture Dept.
Cheirman, San Antonio River Authority

In acocordance with the specific request of the farmers and others living
in the Calaveras Creek Watershed, a Work Plan has been prepared primarily
for flood prevention, and a copy is being provided you herewith.

As a result of the discussion held during the development of the plan and
as reviewed finally with various members of the group on December 1 and 3,
1953, it is our understanding that the unit costs and schedules shown are
in harmony with those currently used by the agencies and organizetions
which will participate in the garrying out of the plan.

We believe you will be interested in the attached copies of letters from
the Alamo and Wilson Soil Conservation District Goverming Bodies concurring
in the work plan amd indiaating that they have incorporated the pertinent
aspects in their respective digtrist work plans.

It is our ohservation, and we believe also that all who have helped in the
developmont of this plan, that parties who are to participate are "ready
to go".

We have in the Soil Conservation Service budget for fiscal year 1954, the
money for initiating our part of the work as set forth in the schedule
of the work plan for 195L.

If any significant changes should be needed during the application of

this plan, it is expected that the revision will be brought to your
attention,

/s/ John Herring
John Herring, Area Conservationist

/s/  Dudley Mann
Dudley Mann, Area Conservetionist

Attachments

SoFY



0 December 1, 1953

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

Dear 8irs;

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

We believe that this plen that has been developed through the joint
effort of interested landowners, the District Supervisors, Soil
Conservation Service technicisns and other interested groups end
individuals will give the greatest amount of soil and water conserva=-
tion and floodwater reduction when installed as plenned.

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

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

We have officially incorporated into our District Work Plam that
part that directly concerns our distriest,

In addition, we have assumed the responsibility for the maintenance
of the floodwater retarding structures in the watershed.

Very truly yours,

/s/ B. B. Voigt
Chairmen of the Board
Alamo Soil Conservation
Distriet



COPY

Tos

OFFICE OF SOIL CONSERVATION DISTRICT NO. 301
FLORESVILLE, TEXAS
December 3, 1953

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

Dear 8irs:

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

We believe that this plan will give the maximum protection to
the lands of the watershed and are interested in seeing it
ocarried through to completion as scheduled.

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

of eachs.

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

Plan,

(signed) I. Bs Ray
I, B, Ray, Chairmen of Board
Wilson County S8o0il Com., Dist.-301



SAN ANTGNIO RIVER AUTHORITY
‘San Antonio, Texas

Reply tos

W. B. Tuttle
P, 0, Box 1771
8an Antonio, Texas

November 10, 1953

Alamo 8o0il Conservation District
610 S. Flores Street, Bldg 1,
Sen Antonio, Texas

Dear Sirss

The following is an extract from the minutes of the San Antomio
River Authority of September 11, 1953;

"Mr, McGimsey made a motion, which was seconded by
Mr. Giesecke, 'Whereas, the Board of Supervisors

of the Alamo Soil Comservetion District have agreed
to sponsor the Calaveras Creek Pilot Dam Project
which is an importamt limk in the Flood Control
Program for the San Antonio River Watershed, there-
fore, the San Antonio River Authority approves and
endorses this project as an imporiant feature in the
Flood Control Progrem for the San Antonio River?',
This motion was unanimously passed.™

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

W. B, Tuttle, Chairman
Sen Antonio River Authority



CorY Washington 25, D. C,
August 2, 1953

T0s L. P, Merrill, Regional Director, SCS
Fort Worth, Texas

FROM; Robert M, Salter, Chief, SCS

SUBJECT; Designation of Calaveras Creek Watershed, Texas

This is to inform you that I have designated Calaveras Creek Watershed
in Bexar County, Texas, as a projest eligible for Federal assistance in
the instellation of improvement measures under the Watershed Protection
item in the appropriation bill for fiscal year 195,

Calaveras Creek Watershed has beem designated on the besis of the formal
assurance of the Alamo Soil Comservation District that it is 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 em area of 50 square miles, is to be
completely treated within 5 years at en estimated cost of $427,000 to

the Federal Government, The program is besed on local interests making

at least en equal csontribution., The treatment will somsist of interre-
lated land treatment and structural measures designed to prevent the
formation of demaging floods, soil erosion and to retard runoff and thereby
conserve and improve the agricultural resources of the area.

Local interests will be assisted by the Federal Government in the develop=-
ment of a watershed plan and in the installation of watershed proteection
measures in accordence with this plan. This assistance will consist of
(1) providing technical services to accelerate the planning and applying
lend=treatment measures on the farms of the watershed, (2) designing and
supervising the comstruction of comtrol measures, and (3) issuing invitations
to bid and entering into contracts for the installation of structural amd =
related measures.

It is also intended to initiate studies in the Calaveras Creek watershed
that will provide factual informatiom on the effects of a watershed
protection program on crop yields, soil loss and sediment produection,
runoff, and flood flows. The cooperation of the Geological Survey and
other agencies will be sought in sarrying out these evaluations. The
installation of this program will also serve to demonstrate the willing~-
ness and ability of local interests to cooperate with the Federal Govern-
ment in solving their watershed problems.

The Congress has fixed a ceiling of $28,706,000 in Federal costs to be
expended in a five-year period throughout the Nation on this Watershed
Protection program. The ceiling for this project as indicated above is
$427,000 and cannot be exceeded.

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

/s/ Robt. M. Salter
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WORK PLAN
CALAVERAS CREEK WATERSHED
Of the San Antonio River Watershed
Bekar and Wilson Counties, Texas
June 1951

Introduction

Authority

The Calaveras Creek Watershed Protection Project will be carried out under
the authority of the Soil Conservation Act of 1935 (Public Law No. L6,
7Lth Congress) as implemented by the Watershed Protection item in the
Department of Agriculture Appropriation Act, 195L. 1/

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

Parpose and Scope of Plan

This plan calls for the installation of floodwater retarding structures,
combined 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 plan, to be installed by the
combined facilities of local interests and State and Federal agencies,

will provide the best use of the land and water resources of the watershed
and insure maximum sustained production and the constant improvement of

the soils. This will promote the welfare of the landowners and operators,
the community, the State and the Nation. The area in the watershed includes
parts of the counties, Bexar and Wilson, and contains 61,LLO acres.

SUMMARY OF PLAN

The Soil Conservation Service assisting the Alamo and Wilson County
Soil Conservation Districts will plan, design, let contracts for, and
supervise the construction of the necessary floodwater retarding
structures. Local landowners and other interested individuals and
groups will provide the necessary land easements and rights~-of-way for
the structures. The Commissioners Court of Bexar County will make the
necessary road relocation above Site No. L.

The Board of Supervisors of the above named Soil Conservation Districts
have signed Revised Memoranda of Understanding with the Soil Conservation

}/ H. R. 5227 "A bill making appropriations for the Department of
Agriculture for the Fiscal Year ending June 30, 1954 and for
other purposes", House of Representatives Report No. 9003
Senate Amendment No. 26.
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Service pertaining to construction and maintenance of watershed protection
measures to be applied on small watersheds.

Local landowners and operators in the watershed will install and maintain
the needed conservation practices for the protection amd comservatiom of

the soil and water., The 8oil Conservation Service will provide additicmal
technical assistanece above the needs of the going land treatment program,
in order to accelerate the rate of plamning end installing the land treat-

ment practlices,

The works of improvement listed in Teble 1 are planned to be installed
during a S5-year period at an estimated total cost of $1,036,LL7, of which
$680,818 is to be borne by state and local interests and $355,629 by the
Federal Government., These estimates include the curremt costs to local
interests and State and Federal agencies under the going program which
pertein to the objectives of this plan,

The local Soil Conservation District Supervisors will make periodie
ingpections snd maintain the floodwater retarding structures at an esti-
mated annual cost of $750. Landowners emd operstors will maintain the
leand treatment measures, in eccordance with provisions of the farmer-
district agreements, at an estimated amnual cost of $23,569.

The total average annual benefit from the installatiom of the land treat-
ment measures and floodwater retarding structures is expected to be
$260,621, The average annual cost of installing, maintaining emd
operating these measures is estimated to be $75,575.

Benefits due to reductions in floodwater and sediment damages in the
amount of $28,119 were claimed on the Calaveras flood plain. An eaddition-
al average annual benefit of $3,527 is expected to accrue to the flood
plain lands along the main stem of the San Antomio River following the
installation of the proposed program. This figure is based on the Survey
Report, San Antonio River watershed, prepared by the Soil Conservation
S8ervice in 1952,

When all tributary watersheds of the San Antonio River are treated partial
flood damage reduction on the main stem flood plain cam be expected, as
well as a reductiorn in sedimentation rates in any major struectures that
might be constructed at a later date.

Comparison of Benefit and Cost

When these works of improvement are installed and operating at full
effectiveness, the ratio of the estimated average annual bemefit ($260,621)
to the estimated average annual cost($70,012) is 3,72 to 1. The esti-
mates are based on ourrent price levels for costs and long-term prices for

benefits.



DESCRIPTION OF THE WATERSHED

Fhysical
Calaveras Creek rises in Bexar County, approximately 12 miles east of the

City of San Antonio, Texas, and flows in a southerly direction 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 highways, U. S. 87 on the
north and U, 8. 181 on the south. The Texas and New Orleans Railroad rums
along the southern edge and across the north end of the watershed,

The area of the watershed is 61,140 acres (96 square miles), of which
60,230 acres are in farms., The remaining 1,210 acres are in urban areas,
roads and miscellaneous uses. The area inundated by the design storm which
would ocecur over & one=-day period and produce L.7 inches of runoff includes
3,666 _acres of flood plain and 721 acres of stream chammel,

The land use of the flood plain of Calaveras Creek and its tributaries is
as followss 37 percent cropland, 10 percent open pasture, L9 percent
wooded pasture, and n percent in miscellaneous uses,

[;;e topography of the watershed ranges from rolling dlong the watershed

divides to gently rolling to flat in the central section. Local relief
along the mejor stream wvelleys ranges from a minimum of 25 feet in the
upper reaches to about 100 feet in the central and lower sestion of the
watershed., Elevations range from about 600 feet above mean sea level at

- the headwaters of Calaveras Creek to about %290 feet in the stream channel
at the confluence of Calaveras Creek with the San Antonio River, Calaveras
Creek has an average gradient of 12 feet per mile,

The stream chennels in the central and lower reaches are 150 to 350 feet

_wide, averaging about 250 feet in width. The banks are 10 to 27 feet .

high, with an average of 20 feet. Stream channels in the upper reaches
average 50 feet wide and the banks are about 10 feet high, The flood plain
averages 3000 feet wide in the lower reaches and 1500 feet wide in the

- upper reaches.

The Calaveras Creek watershed lies within two soil conservetion problem areas.
About 85 percent of the area is Rio Grande Plain and 15 percent Forested
Coastal Plain.

The Rio Grande Plain aree is covered mostly by deep clay soils. These soils
are black to dark gray in color and slowly permeable. The texture ranges
from fine to medium. B8oils 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 calecareous marl and normally
are high in natural fertility. The sandy loam soils were developed from
beds of yellowish-gray and orange marl, sand and clay, Approximately

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 croplamd (37 percent) are in fair physical condition.
The average depth of the topsoil in the dark olay arees is about 16 inches
on the flat or almost level arsas; on the gently rolling to rolling lands
the average depth of topsoil is omly 8 inches, with en eannual soil loss of
Oel of an inch. Fertlility of these cultivated areas has been greatly
lowered through erosion, oxidation of organic matter and leaching of plant
nutrients.

The formerly cultivated land (27 percent) and most of the open end wooded
pasture lands (3l percent) are in fair to poor condition. Most of the
formerly cultivated 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, caused by continuous overgrazing.

The principal crops in the dark clay area are corn, cotton, grain sorghums
and hay crops. Most of the sandy land grows peanuts, truck crops, sweet
potatoes, canteloupes and watermelons, but requires fertiligatian 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 followss

Land Use : Acres - Percent
Croplend 22,887 « 372
Pasture (open) 15,368+ /9‘3 3 25,0

~ Wooded Pasture < 5,200 —‘lca355 8.5
Formerly Cropland 16,775 .. 2703
Miscellaneocus 1,210 - 2 0

Total 61,440 100.0

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

to damage crops may occur several times each winter., Snowfall is of rather
rate ococurence and the snow usually melts immediately. The average annual
temperature is 67° Fahrenheit. The length of the average frost-free growing
season is 282 deys. The mean ammual precipitation of _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 ennual 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 and conteins only a
small eamount of dissolved solids. The present use of water is primeci-
pally for livestock and domestie purposes., There are a number of smell
and medium size farm ponds scattered throughout the watershed.

- ——



The larger farms are located near the upper and lower parts of the watershed.
In the central part the ownership is in smell tracts, many of these ferms

being used only as residential acreages by commuters who work or own businesses
"in 8an Antonio. As a result, they contribute very little to commercial egri-
oultural production,

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

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

approximately 25 percent.

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

FLOOD AND EROSION PROBLEMS AND DAMAGES

Floods occur frequently on Calaveras Creek and cause moderately high

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

of the larger floods occurred during the growing season and caused a large
emount of crop and pasture damage. Flood damage information on epproxi=-
mately 60 percent of the flood plain area of Calaveras Creek and its major
tributaries was obtained from lend owners and operators. Most of the
specific information as to amounts and extent of demage was related to the
September 1946 flood, Other information obtained included flood plain

land use, yields of major orops and estimates of other property damage such
as loss of livestook and destruction of fences and buildings and general
flood problems. The monetary value of the damage to flood plain lands by
sediment deposition and scour was determined on the basis of reduced yields
and added costs of operations, .

Information concerning flood demages to roads was obtained from the
County Commissioners, BEstimates of damage to the railroad property was
obtained from the Texas end New Orleans Railroad.

Damage rates, as determined from demage schedules, were adjusted on the
basis of relationships found from surveys of other watersheds of similar
characteristics 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 damages adjusted for recurrence of flooding.



The total direct floodwater and sedimentation demages to the flood plain
of Calaveras Creek below the proposed floodwater retarding structures are
estimated to average $29,051 amnnually under present conditions. Flood
plain areas lying within the pool limits of the proposed floodwater
retarding structures were excluded from all damage calculations.

Additionel indirect demages, such as the interruption of travel, losses
sustained by dealers and industrlies dependent upon agricultural products,
depreciation in property values in the flooded areas, and similar items,
emount to $3,486 annually. The average annuel monetary flood damages
are summarized in Table l.

l 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 hes been slight on approximately 10 percent of
the dark cley soils, moderate to moderately severe on 65 percent; and
severe to very severe on 25 percent. '

,4Egout 25 percent of the fine sandy loam soils has suffered only slight
/" erosiomny 35 percent moderate; 30 percent moderately severe to severe,
and 10 percent very severe. The deeper sands in the extreme southern

pert of the watershed have been affected by moderately severe wind
erosion. ’

Cultivated 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 overstocked and overgrazed to the extent that
most of the area supports only a low density cover of grasses and is
very susceptible to sheet erosion. Much of the formerly cultivated land
is presently in poor range condition and is subject to moderately severe

sheet and gully erosion.

‘The major sources of sediment in the Calaverss 'Cvréelc watershed are esti-

mated as follows; sheet erosion 67 percent, flood plain scour 25 percent,
and gully and streambeank erosion 8 peroo:2¢\ These estimetes are based

| on detailed uplend sample watershed studies and reconnaissance investiga-
tions in the remainder of the watershed.

The predicted sedimentation rate for each of the flood Water retarding
structures was based ons (1) presemt land use and vegstative cover of
the wetershed lands; (2) erosion rates, end (3) the location of high
sediment production areas with relation to the structure site. The
present sediment output rates for the watershed range from 0,8 to 1.8
acre=feet ammually per square mile of drainage area, In general the
low rates occur on the larger watersheds (Li.0 to 10,0 square miles) and
the higher rates are on the small watersheds (1.0 to 3.0 square miles).
- It hes been computed that conservation treatmemnt applied to the water=-
/zfy shed lands :}}1 reduce sediment output rates up to 60 percent,
ranr
< ‘/ Q/APond Sedimentation
7 -
No large impounding reservoirs now exist in the watershed.; The majority




of the farm and ranch ponds in the watershed are located in pasture areas
and have moderate sedimentation rates.

Channel Enlargement

8tream benk erosion and chemnnel entrenchment are of minor importence in
the Calaveras Creek watershed. Bank erosion occurs throughout the flood
plain area for short sections (50-~200 feet) with only slight shifting

in the sharp meanders of the stream channels. The average annual land
loss from bank erosion is estimated to be 0.4 of an acre., The most severe
bank erosion occurs aleng the main stream channel of Parita Creek. Annual
lateral erosion of as much as 1,0 foot is occurring in some of the winding
sections of the stream reaches., s

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

Overbenk Deposition

Most of the flood plain on Calaveras Creek and its tributeries has
received substantial amounts of sediment deposition but only 12 percent
of the total flood plain is considered demaged by this process. Approxi=-
mately L;55 acres have been damaged 10 to 30 percent in 50 years, The
estimated ammual demeges are as follows:

7 1.7 acres damaged 10 percent
! 3.3 acres -damaged 20 percent
*' o1 acres damaged 30 percent

e

N
The highest damage‘Zocurs on Parite Creek. It is estimated that ome=third

of its flood plain has suffered a productivity loss of 25 percent due to
the ‘deposition of harmful sediment. Most of the overbank deposits ere
fine textured end were deposited at the rate of a few inches during each
major flood. Much of the area damaged by harmful sediment is affected by
impaired drainage caused by the deposition of fine silt and cigyo The
thickness of the deposits ranges from 0.5 foot to 3.0 feet,

Channel filling by coarse sandy sediments has caused’ increased frequency
and depth of flooding in numerous valley sections but no account hes been
taken of this effect in estimating future demages. Estimated benefits
based on reduction in sedimentation demage to be brought about by the
floodwater retarding structures were limited to the flood plain area below
structures that wes inundated by the largest storm cohsidered in the
20-year rainfall series investigated.

Flood Plain Scour

Flood plein scour is causing extensive damege in the Calaveras Creek
drainage system. Over 30 percent (1202 acres) of the total flood plein
haes been scoured by flood water, with resulting demage ranging from

10 to 75 percent. The most severe damages are caused by scour chennels



2.0 to L4.0 feet deep, but larger areas are affected by sheet soour.
Sheet scour occurring on freshly plowed fields has eroded the soil down

t0 plow depth during pesk flood flows,
The average annual flood plain scour damages are estimated as followss

16,6 acres damaged 10 percent

73.6 acres demaged 25 percent

23.5 acres damaged 50 percent
6.5 ecres damaged 75 percent -

It was estimated that scour damage for the Calaveras Creek watershed
occurs in about a ten=-year syecle from the original damage to recovery
and that the amount of damage is not increasing appreciebly in most
areas.

"j Flood plain scour is producing an estimated 25 percent of the sediment
! yield &t 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 a commmity basis. These plans have provided an added stimulus for
goetting conservation treatment on the land.

The San Antonio River Authority has been very active in flood prevention
work, having provided funds to the S8oil Conservation Service for develop=-
ing a program for runoff and waterflow retardation and soil erosion
prevention for the entire Sen Antonio River watershed.

FLOOD PREVENTION WORKS OF IMPROVEMENT TO BE INSTALLED

Measures Primarily for Flood Prevemtion

The floodwater retarding 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 structures see Figure 2,
The floodwater retarding structure date sheet (Table 6) gives information
as to size and storage capacity of these strustures. This system of
structures will control the rainfall runoff from L2 percent of the
watershed. The county road above strusture Site No. /i will have to be
raised to clear the sediment pool, and will be closed during periods of
high stages in the detention pool.

Sites for the floodwater retarding structures will be provided by local
interests at no cost to the Federal Government. The value of the lands
donated for sites is estimated at $50,815, based on market velues obtain-
ed from qualified appraisers and other disinterested parties., Land wes



appraised at 100 percent of value on the sediment pool area and 50 percent
on the detention pool area, since the latter will remain productive as
pasture. The average annual loss of production within the sites was
calculated to be $2,159 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 was used in determin-
ing the economic evaluation of the progranm.

The total estimated cost of the 10 floodwater structures is $379,702.
The anmual cost, including installation, operation and maintenance, is

$1L,762,

Foundation and Borrow Investigations

In order to have data on the suitability of foundation conditions and
construction materials at the proposed 10 floodwater retarding structure
sites in advance of detailed design and the procuring of easements, semi-
detailed investigations were made of all sites.

Measures for Conservation of Water and Watershed Lands

The major land treatment measures needed are: The seeding of lhE96; acres
of retired land, the seeding of 588 acres of farm waterways for terrace
outlet protection, 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 37,524 acres of improved range and
pasture management. The estimated cost of installing these measures includ-
ing the cost of technical assistance under the going program is $700,380.
The annual cost, including installation and maintenance is $60,813.

Instrumentation

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

of the operations on this watershed, necessary rain gages and 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 agemcies
to assist in installing and operating the gages and analyzing the effects
of the floodwater retarding structures and land treatment measures.

Effect of these Measures on Damgge and Benefits

A combination of the needed land treatment measures and measures primarily
for flood prevention would eliminate 27 of the L6 floods which occurred
during the period from 1922 to 1942 inclusive. Six of the 8 major floods
would be reduced to minor floods.

The average anmual flooding on Calaveras Creek will be reduced from
1,853 acres to approximately 301 acres, which will reduce the average
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annual floodwater damage from $32,537 to $4,4,18, or 86 persent.

Approximately 61 percent of the redusction in annuel damages will result
from the system of floodwater retarding structures. The annual wvalue

of the reduction in flood damages within the watershed from the measures
primarily for flood prevention is estimated to be $17,203 out of the total
of $28,119 from all measures, as shown in Table 4, In the San Antenio
River Watershed Survey Report, reductions in floodimg resulting from land
treatment measures and floodwater retarding structures were routed dewm~
stream on the main stem of the San Antonio River., Based on these routings
average annual reductions in floodwater damage on the flood plain of the
river are expected to equal $1,019 from land treatment end $2,508 from flood=-
water retarding structures in the Celaveras Creek watershed,

It is anticipated that if adequate flood protection is provided, the use
of the flood plain will be intensified by growing more corm amd grain
sorghum on the idle land and Johnson grass meadows., Some of the wooded
land in the flood plain will also be cleared and put into eropland, This
more intensive land use will inorease the net income, after all the
assosciated expenses are deducted, by $9,793,

The totel flood prevention benefits insluding both the reduction in flood
damages and the benefits from more intensive land use are estimated to be
41,439 amnually, There are no existing or proposed projects below this

watershed on the main stem of the San Antonio River.

The expected conservation bemefits from land treatment measures were
determined by estimating the increased net income whioch would result

from the application and maintenance of the needed practices and measures.
Although the total area used for cropland would be decreased by the
retirement of steep and eroded land and idle eropland to pasture, it was
assumed that the percentage used for each orop would not change, Likewise,
it was assumed that there would be no schange in the percemtage of ecattle
used for dairying and beef production, ealthough the total number of cattle
would be increased materielly besause of the increased acreage of pasture
and the greater pasture carrying capascity to be expected from the appli-~
cation of land treatment measures. '

The estimated increase in annusl net income due to the application of land
treatment measures is $146,916 from crops and $72,266 from pasture, or a
total of $219,182 annually,

Gompnrisen of Cost and Benefit

The ratio of the average annual bemefit from the floodwater retarding

struetures, $29,50l, to the average snnual cost, $11,762, is 2.00 to 1,
The ratio of the average annual bemefit from the conservetion treatment
measures, $231,117, to their average amnual cost, $55,250, is 44,18 to 1.

The ratio of the total average annusl bemefit, $260,621, to the total
annual cost, $70,012 is 3.72 to 1, See Table 5, In addition to the



11

monetary benefits there are other substantial values which will sccrue
from the program such as inocreased opportunity for recreation, better
living conditions, sense of security, etc., which have not been evaluated.

ACCOMPLISHING THE PLAN

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

and operators within the watershed to adopt and carry out the soil and
water conservation plans on their individual farms. They will arrange for
radio and television programs and newspaper articles to dispense information
to the landowners and operators within the Calaveras Creek watershed to

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

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

The Extension Service and Vocational Agriculture Department will conduct
educational programs to further the needed watershed program, The Farm
Home Administration has indicated that farm loans for the applisation of
conservation practices can be obtained., Local landowners and operators
will be urged to avail themselves of the monetary assistance provided
through the local Agriocultural Conservetion Program Service to further
speed up land treatment. These funds will assist landowners in carrying
out the land treatment prectices and measures needed in the watershed
within the S5~year period specified for completion of the program,

The 8oil Conservation Service will assign additional technicel personnel
28 needed to the Soil Conservation District to assist landowners and
operators sooperating with the District in the preparation and applice=~
tion of soil and water conservation plans on their farms.

The Soil Conservation Service will provide technical specialists to assist
in planning, design, supervision of construction including related tests,
and certification of payment for measures primerily for flood prevention.
8ince structural work on private lands will be done by contract, the Soil
Conservation Service will be responsible for preparing specifications and
discharging the various steps in the letting of contracts in accordance
with customary Federal procedure.

Table 1 and Figure 1 show the schedule of operation plammed for each

phase of the program, This schedule will be adjusted from year to year,
based on any changes in the plan found to be mutually desired by all
cooperating parties and in light of appropriations received and acecomplish=
ments actually made,

The various features of cooperation between the cooperating parties have
been covered 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 treatment
measures and flood prevention struotures is shown in Table 3, The flood-
water retarding struetures will be maintained by the Alamo Soil Conservation
District with monetary assistance from the San Antonio River Authority. The
land treatment measures will be maintained by the landowners and operators

of the farms on which the measures are installed.
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Estimated Installation Cost by Years - Totel Needed Program
Calaveras Creek Watershed
(Sen Antonio River Watershed)

s s FY 195 ¢ Estimated Cost Fiscal Year 1954
. s s No. to : H Non- s
Measures s Unit be s Federal: Federal: Private 3 Total
: : Applied ; s Public s
A-Measures Primarily for Flood Prevention (SCS)
Floodwater Retarding 1/

Structures Each  No. 3 $65,218 - $7,920 = $ 73,138
Total A-Measures $65,218 - $7,920 $ 73,138

B=Measures for Conservation of
Wetershed Lands that Contribute
Directly to Flood Prevention (SCS)
Cover Crops Acre 1,086 - - $8,688 $ 8,688
Terreaces Mile 105 - - 16,590 16,590
Diversion Construction Mile 2 - - 1,58, 1,584
Waterway Development Acre 108 - - 1,944 1,94k
Pasture Reseeding Acre 775 - - 11,625 11,625
Farm Ponds Eech a2, - - 9,600 9,600
Range & Pasture . ,

Improvement Acre 1,000 - - 500 500
Fearm & Ranch Plenning &

Application Assistance

Accelerated Program Aore 666 1,090 - - 1,090
Total B-Measures $1,090 - $50, 531 $ 51;621——
Total A and B=Measures $66,308 - $58,451 #1_2).;.,759

Facilitating Measures
Program Evaluation (SCS) $ 4,875 - - $ L,875
Work Plan Development (SCS) 12,012 - - 12,012
Work Plan Development :

Sen Antonio River Authority - $., 800 - 4,800
Local Assistence for Easements etc. 605 - 605
Total SCS $63,195

Grand Totel | $63,195 4,800 $59,056 $147, 051
Going Program SCS Acre L,133 $ 6,200

UNITED STATES

DEPARTMENT OF AGRICULTUR

S0IL CONSERVATION SERVIC
FORT WORTHN. TEXAS

y Easement Costs.

Agr-SCS-Ft.Worth,Tex.,1954%
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Teble 1 = Continued
Estimated Instellation Cost by Years - Total Needed Program
Calaveras Creek Watershed
(Sen Antonio River Watershed)

s : FY 1955 : Estimated Cost Fiscal Year 1955

3 t Noe to : s Non=- H
Measures ¢ Unit be s Federal : Federal : Privete : Totel

: : Applied : s Public :

A=Neasures Primarily for Flood Prevention (SCS)

Floodwater Reterding
Structures

Total A=Measures

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

Cover Crops Acre 1,900
Terraces Mile 27
Diversion Construction Mile 3
Waterway Development Acre 204
Pasture Reseeding Acre 1,550
Farm Ponds Each 2,
Range & Pasture

Improvement Acre 2,938
Farm & Ranch Planning &

Application Assistance

Accelerated Program Acre 3,33,

Totel B=Measgures

Total A and B=Measures

Facilitating Measures

Progrem Evaluation SCS
Work Plan Development SCS
Work Plan Development
Sean Antonio River Authority
Local Assistance for Easements etc.

Total SCS

Grand Total

Going Program SCS Acre 9,000

Bech Nos.l,2,l; $90,316

$1,521 y $ 16,460 l/ $108,297

$90,316  $1,521 $ 16,L60 $108,297
- - $15,200 $ 15,200
- = }43: 292 )43 ] 292
= = 2, 376 2, 376
= = 3y 672 Ss 672
= = 23: 250 23 » 250
= - 9, 600 9 600
= - 1 ’ h69 1 » 1469
59 h50 = - 53 h50
$5,450 - $98,8%9 $10L,309
$95,766 $1,521  $115,319 $212, 606
$2,822 - - + 2,822
- - $ 3,805 3,895
$08,588 - - -
$98,568 $1,521 $119,21, 419,323
$13,500

2/ Relocating and raising roads.
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Table 1 = Continued
Estimated Installation Cost by Years - Total Needed Program
Calaveras Creek Watershed
(Sen Antonio River Watershed)

: FY 1956 : Estimated Cost Fiscal Year 1956

s
s s Noe to . t  Non= :

Measgures s Unit be s Federal : Federal : Private Total
s ‘¢ Applied ¢ Publio :

A-Measures Primarily for Flood Prevention (SCS)
Floodwater Retarding

Structures Bach Nos.6,7,5 76,829 - $13,500 &/ $90, 329
Total A-Measures $76,829 - $13, 500 $90, 329

B~Measures for Conservetion of
atershed La.gis that Contribute .
Directly to Flood Prevention (SCS)

Cover Crops Aore 1,900 - - $15,200 $15,200
Terraces Mile 300 - - 47,400 47,400
Diversion Construction Mile - - 3,168 3,168
Waterway Development Acre 204 - - 3,672 3,672
Pasture Reseeding Acre 4,000 - - 60,000 60, 000
Farm Ponds Bach 30 - - 12, 000 12,000
Range & Pasture ’
Improvement Acre 1,000 - - 2,000 2,000

Farm & Rench Planning &
Application Assistance
Aocelerated Program Aore 3,334 5,450 - - 5:450

143,10 $118,650

Totel B=Measures . , - --$5,1450

Total A and B-Measures $82,279 $156,940  $239,219

Facilitating Measures
Program Evaluation SCS $ 2,822 - - $ 2,822
Work Plen Development SCS - -
Work FPlan Development

Sen Antonio River Authority - - - -
Local Assistance for Easements etc. - - - -
Total SCS $65,101 - - -
Grend Total : $85,101 - $156,94,0 $21,2,0l1

Going Program SCS Acre 9,000  $13,500 - - -
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Table 1 -~ Continued
Estimated Installation Cost by Years = Total Needed Program
Celaveras Creek Watershed
(San Antonio River Watershed)

: s _FY 1057 :_Estimated Cost Fiscal Year 1957
s s No. to s+ Non- 3
Measures s Unit s be s Federal : Federal : Private : Total
3 s Applied : : Publio $
A=Measures Primarily for Flood Prevention (SCS)
Floodwater Retarding O}-/ .
Structures Each Nos. 8,9 $39,L40 - $ 5,8 $ LiS5,280

Total A-Measures $39,450 - $ 5,840 § 45,280

B-Measures for Conservation of
Watershed lands that Contribute
Directly to Flood Prevention (SCS)

Cover Crops Acre 1,900 - - $15,200 15,200
Terraces Mile 370 - - 58,460 58,460
Diversion Construction Mile L - - 3,168 3,168
Waterway Development Acre 72 - - 1,296 1,206
Pasture Reseeding Acre 4,353 - - 65,295 65,295
Farm Ponds Bach 33 - - 13,200 13,200
Range & Pasture

Improvement Acre 4,500 - - 2,250 2,250

Farm & Ranch Planning &
Application Assistance

Accelerated Program Acre 3,33l . 5,1,50 - - 5,1150
Total B-Measures o i . _$5,50 - $158,869  $164,319
Total A and B-Measures $),, 890 - $164,,709  $209,599

Facilitating Measures
Program Evelustion $ 2,822 - - $ 2,822
Work Plan Development SCS - - - -
Work Plan Development

Sen Antonio River Authority - - - -
Local Assistance for Easements etc. - .- - -
Total SCS 7,712 - - -
Grand Total 7,712 - $16,,709  $212,421

Going Program Acre 9,000 $13,500 - - -
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Estimated Installation Cost by Years - Total Needed Progrem

Caleveras Creek Watershed
(San Antonio River Watershed)
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s t_FY 1958 : Estimated Cost Miscal Year 1958
» 1 ¢ Noo to Non=
Measures t Unit : Dbe s Federal : Federal : Private Total
: s Applied : ¢ Public

A-Measures Primarily for Flood Prevention (SCS)

Floodwater Retarding
Structures Each 10

Total A-Measurgs ,
_B-Measures for Conservation of

~ Watershed Lands that Contribute
Directly to Flood Prevention (9CS)

Cover Crops Acre 1,900
Terraces Mile 156
Diversion Construction Mile 5
Waterway Development Acre )
Pasture Reseeding Aore L,2865
Farm Ponds Each 2,
Range & Pasture

Improvement Acre 14,000

Farm & Ranch Planning &
Application Assistence
Accelerated Program Acre 2,667

Total B-Measures

Total A and B-Measures

Facilitating Measures

Program Evaluation
Work Plan Development SCS
Work Plan Development
San Antonio River Authority
Local Assistance for Easement eto.

Total SCS
Grand Total

Going Program Acre 8,732

Loo &/ $ 7,005 X/ $ 11,316

$33,851
$33,851 #400 $ 7,095 $ L1346
- - $15,200 $ 15,200
= - 720 014-8 72, 0’48
= = 3)960 3 960
- - &y, 275 64, 275
- - 9,600 9,600
- - 2,000 2,000
Lh 360 - - }4. 360
’ LI») 360 - ’1679 083 3171914143
“$38,211  #,00  $170,178 $212,789
$ 2,822 - - $ 2,822
m: 033 = - -
$41,033  §400  $174,178  $215.611
$13,098 = ‘ - -
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Estimated Installation Cost by Years = Total Needed Program
Calaveras Creek Watershed

(San Antonio River Watershed)
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s : No. of Estilintated Total Cost
. s : Units : s Non= t
Measures : Unit ¢ to be s+ FPederal : Federal : Private : Total
s s Applied : : Public s s
*  A-Measures Primarily for Flood Prevention (SCS) / .
Floodwater Retarding ! /
Structures Eaoh 10 $ 305,65, §$ 1,921 $ 50,815 § 358,390

Total A-Measures

‘B=Measures for Conservation of Weter-

shed Lands that Gontribute Directly

To Flood Prevention (SCS)

Cover Crops Acre
Terraces ~ Mile
B Diversion Construction Mile
Waterway Development Acre
Pasture Reseeding Acre
, Farm Ponds Eech
Range & Pasture
b Improvement Acre

B Farm & Ranch Planning &
Application Assistance
Accelerated Program Acre

Total B=Measures

Totel A and B=Measures

- Facilitating Measures
Program Evaluation
Work Plan Development SCS
- Work Plan Development
Sen Antonio River Authority

8,686
1,505
18
588

14,963
135

16,438

13,335

. Local Assistance'for Easements etc.

Total SCS

Grand Total

Going Program SCS Aore 39,865

$ 305,65, $ 1,921

[ I R B B I |
128 3 8

$ 50,815 $ 358,390

69,488 69,488
237,790 237,790
14,256 14,256
10, 581 10, 58l
22, L5 221, 1,5

5l;,000 5l3, 000

- - 8,219 8,219
21,800 - - 21,8Q0
$21, 800 - $6185782 3/ $6l,0,562

$327,L5L $ 1,921

$669,597  $998,972

Méa 163 ~’\ = = 16: 163

12,012 - - 12,012

- L, 800 - L, 800

- - b-. L‘-’ 500
B55,69 - - -

$355,629  $6,721  $67L,097 $1,036,LL47
$ 59,798 - - s

3/ Estimated ACP participation = $157,789 included.
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Material included on ’éhia éage in the preliminary work plan is not
applicable to the final work plen,



2l

R *weadoig Jutop J0 got‘z4 sepurouy /I
. *uot3eot1dde Sugmorr0os potaed Iueaf-0g
eq3 Juranp sexnseem jucM}BAI} PUS] TeNPIATPUT JO 3800 90OUBULUTYE [enuus oFeJess pPejemI3 86 uo pesseg \m
: . | ~ °UOTIWITUISUT Furmoiioy @ -
potaed asef-0G eyy Futanp eamjonags xed ¢/ Jo 3s00 ouﬁnﬂoﬁnﬁwﬂ Tenuue ofvierw pojwvwmyzse uo pessg \I
, (*@°v°g) seotad mrey SmoT
"OTQBITEAB $T WOTIVWIOJUT YOTUM JOJ Jsef e3erdwoo 389y oy3 - seotad 2GET /¢
- e . °JUSU]B6AUT
uo juedted #] 3% 3s0I03u} Juypnrour °seanssom ufly PUS ,V, J0J 83800 HOT38ITv3sUT 83vaTad Jo jqueoged 05599°1 \M
T - ‘Juem) seAut wo juected 4°2 38 3seJ63UT Surpatoug
Awo.m.nomv.ndOhco‘mv seangweuw g, pus ,V, J0F 53800 uoTyeITv3suUY oyrqnd ._”.o.u,vvohldoz pus Tsuaepeg Jo Pﬂooh&.wmmm.m \.ﬂ
2ro‘ol 695°¢2 0SL - €696 6LECTE Le2 Llo*t seunseeq g P v 18301
062°55 - /9 695°¢2 - - 189°1¢  tog‘ge: 0 /L Llg*z soamgeep-g
29L°Mt - 05L - 210t 6lg°e L2 002°1T | 18303-qung
29L°Mt -  /JGosL - 20T Glg'e Le2 002°11 seanjonag
. ‘ o futpIsyey Je3mmpooty
. T gensveN-y
Aa.ﬂo:euv Awhdﬁﬁovuﬂu.ﬂzovv Auudﬁ._”ovvamkdﬁ.ﬁovv Amhdﬂ”owv Amhdﬁgvv Amu.a.zovv
t % oormgng: s Y Jtottana ¢+ s
18301 * 63@AlIg ! (¥ispey :Tvdidpeg T9$30] tej¥atag Ted0ped 3 [waepeOg @
pusay 3 ! _-UON 3 2 H e s ~UOf s H
: \m eouvueUTey P uoygsJedg : 3

/E 53800 UOT3BITU3suI Jo uoijestaacuy

(peysaeysy aeaty ojuojuy ueg)
AIHSYILVM XTHYD: SVURAVIVY

84800 [ROIY.

¢ ®o1qey

T4



-

6£7°TH

POOTJ Te3ol ¢

o562 Gg6°TT - - - 3TJeUeg WOTASNSIJ POOTH T¥ROL
Les’g 806°2 610°1 - - - $31Joueg wWolg ey
¢6L°6 €6L°6 - - - - | " upeLd poorq Jo
98] BATSUSQUI OJIOR WOLJ 3TJeUeq
611°82 ¢oz° Lt 916° 61 - - R efuweq Jo woyIonpeN Wed.qTiemeq.
- - - 27 et 129t L45°2¢ sFeweq Teq03
£10°¢ et 691°T v el 97 Ltete " 98 g o3wmeq 30eITpuI
a12 et 16 ™ . 69T . 94z Te303-qng -
ate et 6 -9 a9t 1 992" uotaysodeq juemipeg Leryea
v W - @Fvureg mﬂol.ﬂ@o@
168°1e agg’st 959°6 | ‘Co6" ¢, 641761 B m%.mm 19303-qng |
1829 geT Y 6’8 A W29 -, TF 29L°H | j7116'9 .  speoaryeg pus sedpyag °spuwoy
226°8 06¢°4 BEE°E 47 TOL'T-LE  169°9 1£ ¢80t 18403 TN0TI3Y Jey3p -
889°1 969°2 B66°T 17 L06 - 4% €09°¢ CLr666°G dnoog uteld poord
e6’h T10°¢ €86°1 £z zlo°t -2% ggo’t 6 990°9" © eJan3sed pue dox))
4 \m\\\ Wl R _omdacw Z09BMPOOT ]
(sas110q) (savr10Q) (sas110Q) (sasrr0g) (saerrog) (saeyroq)
g pue y ¢ Ltup ATup . ¢ seanswen &  ATup $ 8UOTRTPUOYD $
woxy 31Joueq ¢ selngveN~y & nohsudoﬁlﬂ g % YV 38sansuopf~-g ¢ Jueseag ¢
ToTjuUsslLg ¢ wol g qaIM ¢ t  Jepuy 3
8
§

- 31Jeued Tenuuy eFelesy

8
woxy i

t

8

ofvmeq [enURY oFeJoAy

e3emeq JUGUWIPAS PUW JOJBMPOOT] £xejeucy Tenuuy

AY

(80011 wieg-Juor)

(peysxeguy Jeaty oTuOjmy usg )

PoySIelul Y681) SuleAvTe)

3exesy JoO %Aaﬁnnw

us[d eY3 WOIJ 3TJeUeg WOTIWeASId vuoﬁm pus

L

1 o198y



23

2l°¢  129°'092  281°612 ¢6L°6 .oﬁ ¢ 210°0L  280°080°T seanssep TTV
QT LIT'1¢2  281°612 - G6°TT  062°65 < 08E°00L somsvep-g
1:00°2  Mos‘é2 - ¢6L%6 TIL°6T 29L°WT . 20L°6l¢ 1e303-qng
A. . gl . ﬁ - r— — -
" T1300°2  hosée - ¢6L°6 TIL°61 9L y 20L°6L¢ SATSRTOUY
: OT-1 °*S0f seanjontig
Jurpaezey Je3uMpPoOTd
_ 80INSVON-V
Anhd.naov,v AwudﬁHovv am.ﬂﬁ.ﬂovv ‘ An.nnﬂ“ov.v Amuc.:ovv Ann.aa._“ovv
or3ey .t 3ygensg “tpue 30 eup JyJoueg ¥ 3809 ¢ 380D ¢
3809 ¢ [¥I0L ¢  WOLY 3 GATEWGqUT Iqudmipeg 3 ¢ {Unmuy ¢  [e30L
0% H : ..Eonﬂou : iegon $ 1038MpOOT 4 ¢638va0ay ¢ H
3TJoueg s FTjoueq Hasnﬁ &E@S : ! :

(poysaeg ey Jeaty otmozuy n.owv
; AIESEILVM YFTUD SVYFAVIVO ’
nouznnoa Jo mmﬂo&w pus mo.u—a.amﬂ £q s31Jousg puws 53800 JO UWOTINQTJLSI(]

g e1qs]



4 | - 06¢° 9554

: " 126°T spwoy
S S Leati Jurstey % worjeoorey
; N 1262 i 030
IxN\ kam‘.kwv eotarzeg otydeslozrs)y
sl ‘ud1eeQ  UQT} IS TUTHRY
i =1 418°0G - Lem-Jo-s3yd1y -
g pus sjuewessy pusey
\ | v geN'es %9/ $e}ousdurluoc)

| [069°€¢" osy800Tadeg TROTU OO _
\4:mm.:NN“ .. 3800 uOT3ONIZ8UOY \N

. | : ‘ cu3isep TweutrJ £q peonpex aq has-ssﬁdnuauxm

\'lllml % ] 7 , - T o - - Tt .

/2 oeese U hggross 662 192 g gee't  ogh | LLL*2t 182°0T YE‘2 1O

2 < 3 | __ Tma
gte M g¢ TIT°29 8¢  of 8 L3¢ és1 69 Ls L 0°T 9T6°T 085°T 9¢¢ - 0¢°9 0T
Lit‘te H 8 N6 o 0 0 02 g4 92 1°9 Lt °t 9l L9g 60T X971 6
o' te w2 NLE ot g 2 0°22 hg 9% 19 LT T 9Ll gé§ 9LT véez g
Q50° 6¢ « 02 TGS G2 1B T €82 o4t af 0°9 L1 g1 LG8°1 486 elz g6t L
Lag°q¢ " 8¢ ogh’es 02 91 T 0°0¢ 212 14 0°9 1°4 6°0 ¢ee2 906°T LEe 'x10°L 9
LT 61 w L o002 o 0 0 T1°¢2 %S e g9 L7 9T Laf - The 9IT  x9&°T  §
1251 14 « 9 T9T°66 88 14 L 0°0¢ 091 oL 6°4 il 2°T OLe°T 142’1t 61¢ x66°ty 7 —
8e1 el « L3 G99°6TT 6L ol & g62 het 69 64 :,3 2°T OTL°T 29¢°T e ¢ ¢—
1L8°1¢ a 6 MWL1s o 0 0 6°2¢ 0L a2 g9 LN G°1 066 T ¢ es—=2
¢e’ee  -3en 62 1M6L°0S ¢L . &9 8 0°0¢ 281 49 8°4 Lot T°T 2B8L°T MM°T 8¢  9L°G 1
ukaHHon“ H 8. 8 8 Toods yoodt 8 Hoomw\ﬂ To0g% [} HeomnMﬂ‘Hoomn : 1004 1 00gs S

380D H 8 u%cwowﬁﬁoﬁuwﬂd#o.ﬁu ToTy squsw au.oo.m..a U0ty ¢ queul u.m.@».o_aw o1y ¢ queuw 783103 oty ¢ Pﬁoﬂuowﬁodmm

Te30] 8 Aum $903OSTTT JO! 8 -3 H] ¢ - TPag? we(é -Ue3eqs -ypegt $-uejogt =Tpeg? 8 -U939(J: ~Tpegd wOJY:°Of
pejem  :-yyydgtumogé ewnyops 3 _Jdoepuptaepuns  Josgo doys jo dog¢ Jjouny jo seyouy Jeog edoy ¢ @3v to318
=138 ¢ JO smwxgs $80I0Y - PO3VPUNUT § °qyS8 80J0y § Katoedey e38103g § ~UTeIE

8 odAfy s 8 § 8oy UTB[d POOTJ ¢°XPN: weJIy 90BJInG 8 8 8

(peysaessy JeATy oTwOzUY usg)
poysJIeqsy NOel) SBISABTR)
B3}8q eanjontig 3UTPI8ley JO3VMPOOTJ

9 o14q3g

1



25

Table 7

Summary of Prbgm Data
CALAVERAS CREEK WATERSHED
(San Antonio River Watershed)

. Ttem ¢ Unit  :  Quamtity
Years to Complete Program ' Year S
Total Remaining Installation Cost |

Federal Dollar 355,629

Non-Federal Dollar 680,818 1/
Annual O & M Cost )

Federal , Dollar 0

Non-Federal Dollar 2k,319
Annual Benefits Dollar _ 260,621
Floodwater Retarding Structures Each 10 v
Maximum Area Subject to Temporary

Inundation by Structures ,

Flood Plain Acre 261
Upland ‘ Acre 592 .
Watershed Area above Structures Acre 25,862 /

Beduction of Floodwater Damage
" A=Measures 7 7 "pereemt 52,9
B-Measures o Percent .33.5 v
Reduction of Sediment Damage \
A-Measures Percent L8 e,h
B-Measures Percent 35.5/
Reduction of Upland Erosion Damage J
A-Measures Percent 0 S
B=-Measures _ Percent 60
Other Benefits
A-Measures Dollar 12,301 Aamal

B-Measures Dollar 220,201 Anmual

l/ Includes $157,789 that BAY ye available frcnl other Fedcral funds
(ACPS) to reimburse private interests.
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Table 8

Summary of Physical Date
Calaveras Creek Watershed
(San Antonio River Watershed)

s g ‘Quan*bigz $ Quantit;

Item s Unit 3 Without Program: With Program
Wetershed Area Sq.Mi, 96.0 9640
Watershed Area Ace 61,1110 61,45,0
Area of Cropland Ao, 22,887 22,22,
Area of Grassland Ac, 32,143 32, 806
Ares of Woodland Ac. 5,200 5,200

Floodplain Area Subject to

Demage by Structure Design Storm As. 3,666 2,51
Annual Rate of Erosion \ -

Sheet * Tons/Yr. _ 631,512 325,752

Gully \ Tans/Yr 58, 370 29,185

Streambank Tons/ r 10,587 10,587

Scour Ton/s%r 236,115 | 118,208
Area Damaged Annually by:

Sediment Ae, 9.1/ Le5

Flood Plain Scour Ac. 120.2 60,1

&ramping : Ace 860 860

Streambank erosion . Ac. Ooly Ooly

Sheet Erosion Ac, Lh,726 - 17,865
Sediment Production 1/ Ton/ac./Yr 3.5 loly
Sediment Accumulation in

Existing Reservoirs Ac Ft./Yr No. res. No res.
Frequency of Flooding Events/Yr 2.3 0,95
Average Armual Surfacs Runoff Inches 2,17

1.80 2/

1/ Net leaving watershed

g/ There is no factual informetion available which would indicate that the
reduction in surfece runoff causes a corresponding reduction in ennual
water yield from this watershed.
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APPENDIX

HYDRAULIC AND HYDROLOGIC INVESTIGATIONS

Mothodolosz

The following steps were taken as part of the hydraulic and hydrologio
investigations;

1, Tabulation and analysis of basic meteorologic and hydrologic dat;.

2. BEngineering surveys to collect information on stream resches includ-
ing valley cross=sections, chamel capacities, and other hydraulic
characteristics; structure locations and other data for design pur~
poses,

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

L. Determination of rainfall-runoff relatidnships; frequency of ocecur-
rence of meteorologic events; and relationship of rumoff to flood stage
and area inundated,

5. Determination of peak discharges under present watershed conditions,
as related to area inundated and demages.

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

&, BEffect of land treatment measures.

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

Co Aﬁffeot of land treatment measures, floodwater retarding structures,
end other associated works of improvement.,

de Consideration of alternative programs and measures.

Determinations

From a graph showing cumuletive departures from normal precipitation the
rainfell for the period 1923 to 1942, inclusive, was selected as most
representative of a normal refinfall period on the Calaveras Creek watershed,

The largest rain which oocurred during the 20-year period was a storm of
8.48 inches. This rain produced, 2,86 inches of runoff.  Under present
conditions 3,098 acres of the flood plein 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 estimated that the area
inundated would be reduced to 2,981 acres: With land trestment 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 additional scres within

the detention pools,

The runoff from the 25-year frequency storm was used to establish the
minimum detention storage requirements. The 25-year frequency storm
which would produce the meximum runoff wes found by plotting intensity-
frequency~infiltration curves and selecting the maximum ordinate between
them, For the Calaveras Creek watershed this 25-year meximum runoff weas
}4.70 inches.

From a study of the rainfall-runoff relationships for this watershed it
was found thet a rain of 1.90 inches, which would produce 0,25 inches of
runoff on the average, was the minimum that would cause flooding to a
depth of six inches at the smallest cheannel cross-section. Therefore no
rains of less than this amount were considered for flood routing purposes.
A runoff of 0.25 inches would produce & discharge of 1,390 cubic feet per
second at the minimum cross-seection and 2,570 cubic feet per second at

the reference cross-section. '

The minimum cross=section is Noe. 7, located l; miles north of U, S. High-
way Noe. 18l. The reference cross-section, No. 1, is located about one
mile above the confluence of Calaveras Creek end San Antonioc River,

Channel capacity at the reference section is 3,660 cubic feet per second.
The peak discharge at this point for a 8,48-inch rain under present con-
ditions was 29,370 cubic feet per second. After installation and full
funotioning of the measures in the watershed plan, the discharge at the
same point would be reduced to 1l,L,60 cubic feet per second.

T~  SEDIMENTATION INVESTIGATIONS
Methodology

The field surveys of the sedimentation problems in the Calaveras Creek
zntorshod were made according to methods described in the revised

Sedimentation Section of -Procedures for Developing Flood Pre on
Work Plans", Water Conservation~6, -SCS-Raghemeix, W&,"Z&g Field
studies included reconnaissance surveys of geology and physiography,
studies of overbank sediment deposits, flood plein scour, stream benk
erosion, and nature of channels and valleys on and near all hydrologic -
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 caleulation of damages by the economist.

Investigations of sediment sources in the watersheds above ten proposed
waterflow retardation structures were made according to standard pro-
cedures used in ~Remiom—;~and predictions were made for future

T % .
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sedimentation rates in each basin.

Sediment Source Studies

The sediment derived from sheet erosion was estimated by the method
presented in, “Suggested Criteria for Estimating Gross Sheet Erosion and
Sediment Delivery Rates for the Blackland Prairies Problem Area in Soil
Conservation", SCS Region L, February, 1955, The formula is based on
watershed surveys including the following datas (1) Soil umit in acres
by slope in percent, slope length in feet and land use (cultivated,
pasture or woods), (2) average farming practicing (percent row crop
and/or percent small grain, etc.), (3) cover condition classes on pasture
end woods, (1) past history of lend use, end (5) maximum 30-minute rain-
fall intensity to be expected once in two years. The history of the
gully development as given by early settlers indicate that the gullies
in the area have developed during the past 60 years. Similer historic
information was used to determine the rate of chamnel enlargement.

From these studies total annual sediment yields above the proposed
floodwater retarding structures were calculated to be as follows:

%9¢3 mcre=feet from sheet erosion, 6.0 acre-feet from modern gullies, and
5.0 acre=feet from chennel enlargement. The everage yield of sediment
per square mile is 1l.25 acre~feet annually.

The principal source of sediment above the proposed structures is sheet

erosion,emx cuitiveted dsmdw It is estimated that 78 percent of the
sediment is produced by sheet erosion, 12 percent by modern gully erosion,
end 10 percent by channel enlargement. ‘

Effect of Watershed Treatment on Sediment Yields

Areas damaged by overbank deposition and flood plain
rendered f 1ot g ay g sve hee ,

scour should be
and adapted soil»impf&ving erop rot;tions put into effect,

$I. * DYQ G * [ O 004

U 4 - 8 &

Deep-rooted legumes (sweet clover) should be grown in the erop rotations
to break up the plow pan, impro¥e percolation rates, and reduce runoff.
Field observations indicate that such crops would need the application
of commercial fertilizers, which should be applied according %o soil
tests,

Present anelysis indicate that 37 percent of “the watershed is in erop=-
lend. The soil is in fair physioal ocondition. However, it is recommended
that the present acreage of small grain (about 2,300 acres) be increased
50 percent eand that deep-rooted legumes be planted on at least one~fourth
of the oropland annually. In addition, terraces are recommended on the
steeper slopes in order to reduce erosion and control runoff. It is
estimated that 70 percent of the gross sheet erosion from the watershed

is derived from this source.

The amount of sediment coming from the former croplend is estimated %o
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be 22 percent of the total gross sheet erosion from the watershed. The
former croplend consists of about 16,775 acres, or 27 percent of the
watershed, Most of these lands will require the application of commercial
fertilizers, reseeding and proper range manegement 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 would be improved. by proper range management practices. These areas
yileld 8 percent of the total gross sheet erosion from the watershed,

The application of conservation practices in the watershed will reduce
sediment from sheet erosion by an estimeted L9 percents Chambeors Cr. 7_5"

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

The application of needed land treatment measures is expected to reduce
modern gully erosion by 50 percent.,

It is estimated that these reductions in sediment yield throughout the
watershed will incresse the average life of the sediment reserve pools of
floodwater retarding structures by L8 percent. :

FOUNDATION AND BORROW INVESTIGATIONS ./

Methodologz

Detail soil end foundation investigations were made at three representative
dam sites. These investigetions included studies of the valleys, the exposed
rock sections, including lithology, stratigraphy and structure. Borings
were mede along the center lines and in the borrow areas at the proposed

sites, and both alluvium end bedrock as they might affect construction were

desoribed. These investigations were mede with s Feiling = 1500 core drill
rig. Geologic cross-sections of the valleys were plotted at all three dam

gites,.

Description of Formations

The center lines of the proposed locetions of all three dems are located in
the Wilcox Group of early Tertiary, Eocene age. This group represents non-
merine and shallow marine deposition. The principal bedrocks of the ares
are thin bedded limestones, lignitic limestones, sandstones and siltstones.
Some sections of the bedrock are almost pure, unconsolidated sands,

Valley Slopes

The valley slopes, from the ends of the dam down to the valley floor, are
fairly uniform as to surface and underlying meterial, The soils on the
slopes are principally residual silty, sendy and heavy clay beds and are
~underlain by shales, limestones or silts. :



Appendix 5

Borrow Areas

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

Preliminary Recammendations

The beds outcropping on the slopes should present no difficulties in tying
in the abutments, In some sections of the abutments and along the center
line of the dams, the clays are underlain by e sandy member of the forme-
tion. This sandy formation should offer no foundation problem, but its
recognition may necessitate special design. The flood plains are fairly
narrow end contein varying deposits of loose sands and gravels, These
materials, when of sufficient quantity, should be removed during construc~
tion. Leboratory tests are being made to determine the quality of materials
for embenkments and core walls,

The three dem sites investigated are sufficiently representative of the ten
proposed sites to indicate that economical construction, with some varia-
tion because of local conditions, can be expected.

ECONOMIC INVESTIGATIONS

Metﬂodolosz

The procedures outlined 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 substentiate the findings

in this work plan:

lo Map of flood plain showing surrent land use,

2. Teble showing demageable wvalue per acre of flood plein,
3. Table showing crop damage rates by seasons and depths,

L. Tables showing demege by floods in the evaluation series to CcIrops,
other agricultural and non-agricultural property,

5 Table summerizing demege at current prices,

6. Table showing intensification of flood plain land use,
7o Table showing conservation benefit,

8. Teble showing loss of production in reservoir areas,

9+ Table showing individual structure Justification,
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Determination of Dama§2

Flood damege information for 60 percent of the flood plain area of Celaveras
Creek and its major tributaries was obtained from lendowners or operators.
Most of the specific information as to the amount and extent of damage
related to the September 1946 flood. Other information obtained included
flood plain land use, yields of major crops, property demage which would
result from a major flood end genersl flood problem. The monetary value of
the percentage of damage to flood plain lands by sediment deposition and
scour was determined on the basis of present values and costs.

Damage rates were determined for both season and depth of flooding. Mone-
tary evaluation was based on present (1952) prices and costs. After deter=
mining the amount of crop damage which would heve resulted from single floods
during the 20=year rainfall period, this figure was adjusted for recurrence
of flooding. Other agricultural demege rates were based on acres inundated
by a given flood. The percentage of demage to flood plain lends by sedimen=-
tation and scour was determined on the basis of reduced productivity and
increased cost of production.

Determinetion of Benefits

l., Floodwater Reduction Benefits.

Floodwater and sediment dameges were calculated under present conditions

and those which will prevail after the installation of each class of
measures included in the recommended progrem. The difference between
average annual dameges at the time of initiation of each class of measures
and those expected after their installation constitutes the benefits brought
ebout by that group through reduction of demsge.

Benefits from reduction of crop and pasture damages were estimated from
the combined effects of reduction in area inundated and depth of inundetion,

No benefits were estimated for pool areas of the floodwater retarding
strustures,

Benefits from the reduction of valley sediment demages, flood plain scour,
and other agriculturel damages derived fram each class of measures Were
determined on the basis of the reduction in erea inundated.

2, Determination of Annual Benefit from Intensified Use of the Flood Plain.

More intensive agricultural use of flood plain soils will be made possible
by the redustions in extent and frequency of flooding resulting from the
floodwater retarding structures,

PROGRAM DETERMINATION

Determination was made first of the conservation measures which contribute
directly to flood prevention remaining to be done in the watershed, based
on land capability clesses developed from soil survey,
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The hydraulic, hydrologic, sedimentation and economic investigations
provided date on the effects of lend treatment in terms of conservetion
benefits and the reduction of flood demages resulting 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 additionsl measures would be

required.

Determination was then mede of measures primarily for flood prevention
which would be feasible to install., The studies made and procedures
used in that determination were as followss

A base map was prepared showing the watershed boundary, drainage psttern,
system of roads end railroads, the limits of toms, and other needed

data.,

Using consecutive L" smerial photographs and e stereoscope, possible flood-
water retarding sites were located and the limits and area of the flood
plein delineated, This information was placed on the wetershed base mape.
The original Sen Antonio River Survey provided much needed data since the
Calaveras Creek watershed was used as a sample for that survey. However,
some 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, road, etc. made it necessary to relocate some
of the original structure sites.

A ‘topographic map was made of each proposed reserveir 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 sediment reserve and flood
pools The height of the dam, and size of the pools were determined by the
storage volume nee £ from 4 ign storm en

additional storage needed for

) e runo O I 10

* () *

sediment,

The limits of the flood pools and sediment reserve pools of all satisface
tory sites and the flood plain of the stream were drawn to scale on a copy
of the base map. A structure data teble was developed to show for each
structure the drainage area, storage capacity separately for detention and
for sediment storage in acre feet, and inches of runoff from the drainage
ares, release rate of the outlet tube, and the acres of flood plain
inundated by the sediment reserve and detention pools, volume of £ill in
the dems and estimated cost of the structures.

When the land treatment measures and those meesures primarily for flood
prevention hed been determined (giving consideration to alternate proposals)
e table was developed which gave total cost of each type of measure and
that portion of the cost to be borne by the participants. The summation

of the total costs for all the needed measures represented the estimated
cost of the flood prevention-conservation program for the watershed.
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& second cost table was developed to show separately the annual
installation cost, annual maintenance cost and total annuel cost of
the A & B measures., This information was used for comparison with
annual expected benefits to determine the benefit-cost ratio of the
plan of improvement.
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Teble 1

Increase in Income Through More Intensive Use of Flood Plain Lands
Calaveras Creek, San Antonio River.

Net Benefit

1952 Prices
8 s 3 3 Gross 3 s Net
Land Use 3 Acres Yield : Production ; Income s Cost 3 Income
Pregsent Conditions:
Corn Lho 3L Bu. 1,960 $27,377 $ 9,662 $17,715
Grain Sorghum 29l 20 CWT 5,880 15,991 5,589 10,405
Peanuts, Nuts 18 &40 Lbs. 11,520 1,164 728 136
Peanuts, Hay 0.8 Te .k 553 107 LL6
Oats, Grain 117 30 Bu, 35510 355L5 1,973 1,572
Oets, Grazing 2 AUM. . 23, 1,133 - 1,133
Johnson Grass
Meadow 173 15T 259.5 7,287 2,720 4,567
Idle \ Ly - - - - -
Pasture 1,737 0.7 AUM 1,216 5,885 - 5, 885
Migcellaneous 112
2,935 $62,938 $20,779 42,159
After Land Treatment end
Detention Storage
Corn 73]4 3)4 Bu. 2}4-9956 *’459669 $161 119 $29., 550
Grain Sorghum 587 20 CWT 11,740 31,933 11,159 20,774
Peanuts, Nuts 18 &40 Lbs, 11,520 1,16, 728 436
Pesnuts, Hay 0.8 Lbs oly 553 107 L6
Oats, Grain 117 30 Bu — 5 5
Oats, Grazing 2 ADM 23l 1,133 - 1,133
Pasture 1,367 0.7 AUM 957 L, 632 - L, 632
Miscellaneous 112 .
2,935 $88,629  $30,086 §58, 543
Net Inorease 16,384
Less Added Demage 458
Less Clearing Cost 1,036
Less Overhead 788
$17,,102
Disecounted to Present Worth 0,926
$13,058
Long~term Price Adjustment 075



Individual Justification = Floodwater Retarding Structures

APPENDIX
Table 2

Calaveras Creek Watershed

San Antonio River Watershed

Total Benefits from Floodwater Retarding Structures - $29,50L
Drainage Ares Controlled (Table 6) = LO.L41 Square Miles
Benefit per Squere Mile Controlled ~ $73%0.12

. Individuel Structure Justification

10

Site Dreinege Area Total Annual Annual Benefit=Cost
No. Sq. Mi. Cost Cost Benefit Ratio
1 5.76 L1,280 1,606 L, 205 2,62 5 1
2 1,78 32,509 1,262 1,300 1,03 s 1
5 5.43 76,002 2,852 3,96, 1.39 ¢ 1
)4- )4099 Ll-lallé 19609 33&3‘3 2,26 5 1
5 1,36 20,13l 809 993 1.23 5 1
6 7.01 7 ) 39, 55L|- 1, 55}4 5,118 3029 3 1
7 3693 v 37,128 1.L4 2,869 1,99 5 1
8 2639 25,42), 1,016 1,745 1,72 ¢ 1
9 146 21,887 871 1,066 1,22 5 1
10 6,30 L)y, 668 1,739 1y, 600 2,65 3 1
Total  LO.41 379,702 1L, 762 29,50) 2,00 ¢ 1

Anelysis of Installation Costs

Site Total Easement Construction & Othe Total Annual

Noe Cost Total Annual = Tobtal Anmual =  Installation
Cost
1 41,280 6,200 289 35,080 1,22 1,531
2 32,509 3,360 156 - 29,19 1,031 1,187
3 76,002 7,920 369 68,0827 2,408 2,777
L 11,116 6,900 ~ 321 3L,216 1,213 1,53k
5 20,134 1,950 91 18,184 643 734
6 39,554 6,710 312 32, 8L 1,167 1,479
7 37,128 L,8L0 225 32,288 1,14, 1,369
8 25,421 3,740 174 21,68l 767 ol
9 21,887 - 2,100 98, 19,787 698 796
10 Ll 668 75095 330 37,573 1,334 1,66
Total 379,702 50, 815 2,365 %28, 887 11,8447 1,012
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PROGRAM EVALUATION SUPPLEMENT

Objective
Areas in which benefits are expected to acorue,

Hydrologic and sedimentation instrumentation needed to
measure the effects of the program,

Plen of Study

Cooperative arrangements with other agencies.
Cost of ewaluetion program.

Structure and hydrologlic gage location map.



EVALUATION OF WATERSHED PROGRAM
CALAVERAS CREEK WATERSHED
of the San Antonio River Watershed
Bexar County, Texas

Objeotive

The broad objective of the project evaluation is to ewvaluate the effect
of a watershed proteetion program in both physical and economic terms. To
properly evaluate the effects, it will be desirable to measure various physical
and esonomic fectors within the wetershed and the changes brought about in them
by the application of the program. This will include changes in rainfall-runoff
characteristics, erosion flood and sediment demages, svaporation losses, and
agricultural production resulting from soil and water conserwation improvement.

This information will be beneficial to (1) the Soil Conserwvation Service in
the planning and design of watershed protection measures on other similar water-
sheds, (2) other Federal agencies in the planning, design and operation of
downstream structures, (3) State and Federal agencies in their assistance to
industries, municipelities, ets.,, in the development of water supplies, and
(44) landowners and operators in the proper use and management of watershed lands.

The speoific objective of the evaluation studies will be to determine the
relation between estimated and observed benefits expected to scorue annually
as & result of the applied program, These annual benefits are estimated to

bes.g/

1, Reduction of floodwater and sediment demages $31,6L6
2, More intensive use of flood plain lands 9,793
32, Conservation benefits 219,182

Total all measures $§260, 621

Discussion of areas in which benefits are expected to accrue

Benefits from reduction of floodwater and sediment damage are expected to
ocour below all floodwater retarding structures, The area now subject to

damage is shown on Figure L of the Dmedisimery work plan.

Benefits from more intensive use of flood plain lands will acorue aslong
the main stem of Celaveras Creek and its tributaries. (See flood plain ares,

Figure 2 of the -stmigibhgery work plan).

Conservation benefits are expected to accrue throughout the watershed as
a result of land use adjustments and installing conservation measures, Records
will be meintained on the physical and economic effects of these measures,

The mejor portion of the Moff-site® banefits are expected to acorue
primarily as a result of installation of the "A™ messures included in the
pro o The groups of "B" measures which will contribute to the reduction
of "off-gite™ damage will be primarily instrumental in bringing about

1/ Table 5 Calaveras Creek Preliminary Work Plan,
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increased conservation benefits.

_g‘d.rolojiu and sedimentation instrumentation needed to measure the
fects of the program

The objectives of installing the measuring devices are to measure preci-
pitation in the watershed, and to measure stream flow in such a manner that
hydrographs can be computed and the relationship between runoff, stage and
area inundated can be determined where applicable. Means must also be provided
for determining the amount of sediment carried by the stream flow in determin=-
ing the reduction in sediment deposition and damages.,

To accomplish these objectives it will be necessary to install at the
locations shown on the attached map, the followings

1,

2,
3
L.

O stendard raln gages
1 recording rain gage

1 water stage recorder and staff gage (reservoir)

9 staff gages (reservoir) r{ \f‘}
o
N
1 maximum stage stream flow gage (to be diascontinued when record-
ing stream gaging station goes into operation).
1l recording streem flow gaging station with cableway at site of
maximum stage stream gage mentioned in preceding item,

Plan of Study

The oﬁjeotives of this plan of study are to outline the procedure to be
used in relating the measurements and schedules taken in the field to the
benefits to be achieved by the installetion of the watershed protection

program,

1.

The reduction In floodwater and sediment damsage will be determined

Ain the following manner:

The rain gages, water stage recorders, and stream flow gaging
stations will provide a record of the storms, inflow and ocutflow
hydrographs in key struocturea and a record of stream flow for the
main stream reach and tributeries in which flecodwater and sediment
damages oscur, MNeasurements of sediment deposition in structures

, will give a quantitative measurement of sediment movement, Demages
will be eppraised Waﬁ;er each flood occurring
during the periocd of evaluation., For each event, the following

determinations will be mades

e. Damage with measures installed.~

b. Damage that would have occurred without measures.
¢. DBenefits oreditable to the measureso

An anmual report will be made of the bemefite acoruing to the program.



2., More intensive use of land

Annual records will be kept by work unit personnel of land use
changes brought about by the protection provided by the flood-
water retarding structures and other program measures. Compari-
son of net returne with and without the program will provide the
measurement of benefits.

2. Congervation benefits

Records will be kept by work unit personnel of the guantities
of "B" measures installed, the initial cost and the inoreased
net returns resulting therarrom<;~k\\ ,

Cooperative arrangements with other agencies

- This plan has been formulated in conjunction with reprasentatives of the
USGB, Weather Bureau and the San Antonio River Authority,

. The USGS has agreed to the followings furnish and instaell staff gage
scales on 9 floodwater retarding structures; furnish, install and operate a
maximm stage stream flow gage on Calaveras Creek proper (to be discontinued
when recording stream flow gaging station goes into operation); furnish,
install and operate a recording stream flow gaging station with ceblewny at
e later date at the site of the above mentioned maximnm stage stream flow gage.
The Sen Antonio Rivér Authority will assist the USGS in installing and operat-
ing the above mentioned stream flow gaging stations. The USGS will operate the
water stage recorder and floodwster retarding structure No., 6, make all hydro-
logic computations of reservoir records end enalyses of rainfall date and supply
to the Soil Conservation Service on a reimburseble basis,

The Weather Bureau has agreed to purchase and install the O stendard and
1 recording rain gages, the cost to be borne by the Soll Conservation S8ervices

In addition to reimbursing the USGS and Weather Bureau as indiecated, the
Soil Conservation SBervice will do the following: furnish and install a water
stage recorder on floodwater retarding structure No. 6; furnish and install
staff gage backings on 9 additional sites; and maintein end read the rain
gages and keep the rainfall recordsy

Once & year, or as necessary, & Soil Conservation Service engineering
party will rerun cross-sections and take silt deposition measurements in
floodwater retarding structures,

Once a year work unit personnel will bring up to date physical inven~
tories and record any other pertinent information awailable,

i
With the assistance of the Engineering and Watershed Planning Unit,
each calendar year a summary of benefits and costs from works of improvement
will be prepared for each independently ewaluated single or group of "A®
. measures installed end for "B"™ measures as e group. Insofar as possible,
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these evaluations will be the same as those evaluated in the work plan, This
information will be put in report form and made available to the State Conser-

vationist for submission to Washington,

Cost of Evaluation Program

Costs

Anmmal
Installation Operation
(DoITars) T%%TEZ?ET
The U. S. Weather Bureau will:

1. Purchase and install 10 rain gages
(9 standard and 1 recording) 0 0

The Soil Conservation Service will:

1. Furnish, install, and maintain a water
stage recorder on Site 6 3,101.00 1/

2. Reimburse USGS for the operation of the

v,
water stage recorder on Site 6 and the 0
hydrologic computation of reservoir §
W
[

records and rainfall analyses 1,400,00
3. Install staff gage backings on_Q other

sites \ 665 .00
i, Fence rain gages (10) 302.00
5. Operate and maintain gages ‘ ‘ 600.00 é§\
6. Reimburse U, S. Weather Bureau for the

cost and installation of rain gages 807.00
7. Make economic investigations of flood-

water and sediment damage, and make periodic

resurveys of sedimentation in reservoirs L72.00 2/
8. Make annual inventory of land use and

crop yields in the flood plain 350.00 2/

Total Cost SCS h,875,oo ' < ?,’H@ )

To be inspected at time of rain gage visits.

Source of funds for economic evaluations. These SCS costs will be a part
of the technical services charge included in Table 1 of the work plan. It
is anticipated that the ARS, Production Economics Research Branch, will
supply a part of the personnel services needed in the collecting, record-
ing, analyzing data and preparing reports from funds allotted to them in
the waterﬁhed Protection budgets

NS



Costs

Annual
Installation Operation
.ZﬁoTIarsS (Dollars)
The U, 8. Geological Survey will:

1. Yurnish and install staff gage scales
on 9 sites 1,000.00

2. Analyze rainfall data; operate
" water stage recorder on Site 6,
and make hydrologic computations
on reservoir records 0 0

3. Install a maximum stage stream gage
on Calaveras Creek at Highway 181
{to be discontimued when recording
gage in operation) 200,00 - 800.00

k. Install (in 1955-56) a recording stream
gaging station with cableway and operate
at U, S, Highway 181 at site of maximum
stage gage mentioned in item 3., {(The
San Antonio River Authority will assist
USGS in items 3 and 4 to the extent of -

1/2 the cost). 6,500,00 1/
" Total Cost USGS 7,700.00 800.00

l/ Operation to begin after maximum stage gage is discontimed; therefore,
not added to yearly expense.





