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

As 2 result of the discussion held during the development of the plan and
as reviewed finally with various members of the group during May of 195k,
it is our understanding that the unit coste and schedules shown are in
harmony with those currently used by the agencies and organizations which
will participate in the c¢arrying out of the plan,

We believe you will be intersted in the attached copies of letters from
the Karnes County Soil Conservation District Governing Body concurring
in the work plan and indicating that they have incorporated the pertiment
aspects in their respective district work plans.

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

We have in the Soil Conservation Service budget for fiscal year 195k,

the money for initiating our part of the work as set forth in the schedule
of the work plan for 1954, The remaining Federal comtribution, up to the
designated amount, will be submitted for inclusion in the Soil Conserva-
tion Service budget request for each of the remaining fiscal years as set
forth in the schedule of the work plan.

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

Attachments




KARNES COUNTY SOIL CONSERVATION DISTRICT
Karnes, Bee and Goliad Counties

Kenedy; Texas

June 1, 195

Mr. Roy G. Freeman

Work Unit Conservationist
Soil Conservation Service
Kenedy, Texas

Dear Mr. Freeman:

The Supervisors of our district have reviewed carefully the
Work Plan primarily for flood prevention for Escondido Creek Water-
shed. _

We believe that the development of this Watershed Work Plan by
Joint effort of the landowners, the district supervisors and Soil
Conservation Service technicians and others has resulted in a plan
which we all thoroughly subscribe to and are willing to push through
to completion according to the terms of cooperation and the schedule
shown., We have officially incorporated this plan ints our District
Work Plan, and we have also signed a "Revised Supplemental Memorandum
of Understanding and Amendments", setting forth our responsibilities
of installation and maintenance,

Very truly yours,

/s/ R. M. Boswell, Chairman
Karnes County Soil Conservation
District




CHAMBER OF COMMERCE, INC,

Kenedy, Texas
PO Box 98

June 17, 195k

Mr. Roy G. Freeman

Work Unit Conservationist
Soll Conservation Service
Kensdy, Texas

Dear Mr. Freeman:

We have examined the work plan in the Escondido Creek Watershed
and can assure you that it meets with our complete approval. Omr
Soil and Flood Prevention Committee have done a great deal of work
in commection with the Escondido Creek Watershed and our Directors
have discussed it on mumerous occasions,

Our common object is to promote the adoption of s0il and water
conservation, soil improvement measures and proper use of the land
to attain these results,

We wish to follow your lead in these matters and to lend you
every support. We also wish to go on record as congratulating the
Soil Comservation Service for the splendid work they have done in
Kenedy and its vicinity.

Please do not hesitate to call on us at any time as we are only
too proud to cooperate.

Yours very sincerely,

/s/ Charles H. Talbot
Manager Chamber of Commerce




0
P
Y
EARNES CITY COMMUNITY
Chamber
City Hall Karnes City, Texas of
' Commerce

June 21, 195k

Mr. Roy G. Freeman

Work Unit Conservationist
Soil Conservation Service
Kenedy, Texas

Dear Mr. Freeman:

We have reviewed with great interest the Escondido Creek
Watershed Work Plan and we concur in the attached plan which is
primarily for flood prevention in the above mentioned watershed.

We realize the importance of soil and water to our community
and we hope that every landowner, operator, businessman and other
interested persons will promote, encourage and carry out the necessary
conservation measures to achieve soil and water conservation om all
of the land in the watershed and bring about the greatest reduction
in flood damage feasible at this time.

We as the Karnes City Community Chamber of Commerce extend our
wholehearted help and support to the Escondido Watershed Project in

the hope that it will create a more prosperous agricultural farming
area which in turn will greatly enhance the property of our commnity.

Sincerely yours,

/s/ Albert J. Fuchs, President

/8/ Herb Smith




Y June 1, 1954

Mr. Roy 4. Freeman

Work Unit Conservationist
Soil Conservation Service
Kenedy, Texas

Dear Mr. Freeman:

The Governing Body and Cooperators of the Karnes County Soil Conservation
District, the Escondido Creek Watershed Association, and the Karnes
County Commissioners Court have actively participated in the preparation
of the attached work plan primarily for flood prevention for the Escondido

Creek Watershed.

This plan represents a common understanding and agreement on the kinds
and amounts of measures needed to be applied in the Escondido Creek Water-
shed to achieve soil and water conservation on all of the lands in the
watershed and to bring about the greatest reduction in flood damages
feasible at this time, Our common objective is to place the land in
condition and so protected that it may be used for the optimum sustained
agricultural production for which it is capable. We believe the carrying
out of the works of improvement outlined in the attached plan will

accomplish this objective.

The work plan for the Escondido Creek Watershed has been incorporated with
and made a part of the district work plan of the Karnes County Soil Conser-
vation District. A revised supplemental memorandum of understanding has
been entered into between the Soil Conservation Service and the Karnes
County Soil Conservation District covering the gemeral terms of cooperation
and assumption of responsibilities in the execution of this kind of work.

Very truly yours,

/8/ R. M. Boswell, Chairman 6/2/54
Chalrman, Karnes County Soil Conservation District Da

/s/ Steve Crews III 6/74%
President, Escondide Creek Watershed Association Da

/s/ W. 8. Pickett _ 6/1h/5h4
Tounty Judge, Karnes County, Texas, Acting for Da

Karpes County Commissiopners Court




At a called meeting of the Karnes County Soil Conservation Distrigt #302
held on Tuesday, August 18, 1953, where four members of the Board of
Supervisors were present, the following resolution was passed;

BE IT RESOLYED;

The Karnes County Soil Conservation Distriot #302 Board of Bupervisors
agree to sponsor the proposed Flood Prevention Progrem on the Escondido
Creek Watershed. They also agree to give their full support and soopsra=
tion and to make every effort to obtain the ocooperation end support of

all other interested individuals and agenclies, provided, however, that
the Supervisors be free of any personal financial liabilities,

KARNES COUNTY SOIL CONS., DIST., #302
R, M, Boswell, Chairman
Jack K., Hays, Secretary

Henry Hedtke, Member

Edwin G, Mengers




cCorY
SAN ANTONIO RIVER AUTHORITY
San Antanio, Texas
December 23, 1953
- The following is an excerpt from the minutes of the Sam Antonio

River duthority at their meeting of November 13, 1953,

: "Whereas, the Boerd of Supervisors of the Kernes
County 8oil Conservation District have agreed to
sponsor the Escondido Creek Pilot Dam Project which
is an importent link in the Flood Control Program
for the San Antonio River Watershed, therefors, the
San Antonio River Authority approves and endorses
this project as an important feature in the Flood
Control Progrem™,

/8/ W. B. Tuttle

W. B, Tuttle, Chairmen
San Antonio River Authority




¢ Wasghington 25, D, C.
0 August 2, 1953
P
Y
103 Louis P, Merrill;, Regional Director, SCS8
Fert Worth, Texams
FROM; Robt, M, Balter, Chief, SC8
SUBJECT: Designation of Escondido Creek Watershed, Texas
- This is %o inform you that I have designated Escondide Creek Watershed in

Karmes County, Texas, as a project eligible for Federal assistance in the
installation of improvement measures under the Watershed Protection item
~ in the appropriation bill for fiscal year 195,

Escondido Creek Watershed has been designated on the basis of the formsl
agssurance of the Kernes County Soil Conserwvation District that it is ready
to sponsor the program on the watershed amd to cooperate with the Federal
Government, state and local agencies and individuals in carrying it out.

Esccndido Creek Watershed, with en area of 80 square miles, ig to be som-
pletely treated within 5 years at an estimated cost of $829,000 to the
Federal Government, The program is based on local interests making at
least an equal sontribution. The treatment will consist of interrelated
lend treatment and structural measures designed to prevent the formation
of damaging floods, soil ercsion 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 installatiom of watershed protection
measures in ascordance with this plan, This assistance will consist of

(1) providing teohnical services to acecelerate the planming and applying
land-treatment measures on the farms of the watershed, (2) designing and
supervising the construction of control measures, and (3) issulng invita-
tions to bid and entering into sontracts for the installetion of structural
and related measures,

It is also intended to initlate studies in the Escondido Creek watershed
that will provide factual information on the effests of a watershed protec-
tion progrem on crop yields, soll loss and sediment production, runoff, and
flood flows. The cooperation of the Geological Burvey and other agencies
will be sought in carrying out these evaluations. The installation of this
progrem will also serve to demonstrate the willingness and ability of local
interests to cooperate with the Federal Government in solving thelr water-
shed problems,

The Congress has flxed a ceiling of $28,706,000 in Federal costs to be

expended in a five-year period throughout the Nation on this Watershed ,
Protestion program, The ceiling for this project as indisated above is
$829,000 and cannot be exceeded.,

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

/8/ Robt. M. Salter
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WORK PLAN
ESCONDIDO CREEK WATERSHED
0f the San Antonio River Watershed
Karnes County, Texas

June 195k

Introdnction

Authoritz

The Escondito Creek Watershed Protection Project will be carried out under
the authority of the Soil Conservation Act of 1935 (Public Law No. L6,
Thth Congress) as implemented by the Watershed Protection item in the
Department of Agriculture Appropriation Act, 195h. 1/ The Escondido
Creek watershed was designated August 2L, 1953. A copy of the official
designation is included in this work plan.

Purpose and Scope of Plan

The purpose of this plan is to state specifically the feasible practices
and measures needed and how they will be carried out to achieve the maxi-
mum practicable reduction of erosion, floodwater, and sediment damages.
Application of this mutually developed plan will provide the protection
to and improvement of land and water resources which can be undertaken at
this time with the combined facilities of local interests and state and
Federal agencies. Upon completion and continued maintenance of the
measures set forth in this plan a material contribution will be made
toward increasing agricultural production to the maximum level consistent
with the capability of the land, thereby promoting the welfare of the
landowners and operators, the community, the state, and the Nation. The
area in the watershed lies entirely in Karnes County and contains

74,880 acres.

SUMMARY CF PLAN

This plan is a combination of land treatment practices and measures which
contribute directly to erosion control and flood prevention, and of
measures primarily for flood prevention. The works of improvement as
listed in Table 1 are planned to be installed during a five-year period
at an estimated total cost of $1,312,L4L7, of which $668,121 is to be
borne by state and local interests and $644,326 by the Federsl Government.
These estimates are inclusive of the current cost to local interests and
state and Federal agencies under the going National programs pertaining
to the objectives of this plan, It is estimated that the Federal contri-
bution under going agricultural programs will be $157,980. The Karnes
County Soil Conservation District has agreed to assume responsibility for
overall periodic inspection and maintenance of the floodwater retarding
structures at an estimated anmual cost of $825.

1/ H. R. 5227 "A Bill Making Appropriations for the.Department of Agricul-
ture for the Fiscal Year ending June 30, 195k, and for Other Purposes,*
House of Representatives Report No, 900; Senate Amendment No. 26.
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The landowners and operators will meintein the lend treatment messures
at an estimated annual cost of $36,900 in accordsnoe with provisions
of the farmer—district cooperative apgreements.

Comparison and Benefit and Cost

When the works of improvement are applied and operating at full effective-
ness the ratio of the estimated average ennual benefit, $32/),179, to the
estimated average smmual cost $91,193 is 3.56 to 1, based on curremt price
levels for costs and long~term prices for bemefits. Benefits were claimed
on the Escondido Cresek flood plain only. No common flood plein benefits
ware considered, When all watersheds are treated, flood demage reduction
could be expected on the flood plain of the San Antonio River, as well as a
reduction in sedimentetion retes in any major structures that might be
) congtructed at & later date. In the San Antonio River Watershed Survey
Report, reductions in flooding resulting from land treatment measures and
floocdwater retarding atructures were routed downstresm on the main stem of
the Sen Antonio River. Based on these routings, average annual reductions
in floodwater damage on the flood plain of the Sen Antonio River are
expecsted to equal $1,720 from land treatment and $75L from floodwater
retarding structures in the Escondido Creek watershed,

DESCRIPTION OF THE WATERSHED

Escendido Creek rises in Karnes Coumty approximately 8 miles west of the
town of Karnes City and flows in mn easterly direction through the south
central part of the county, emptying into the San Antonio River in the
southeast corner of the county. Nichols, Panther, Bucker and Olmos
Crecks are the major tributaries,

The town of Kenedy is located in the central part of the watershed and
Escondido Creek flows through it. The drainage ares is served by approxi=-
mately 113 miles of roads of which 76 miles are hard surfaced., The
watershed is crossed by U, S. Highway 181, State Highway 72, and the Texsas
end New Orleans Railroad.

The area of the watershed is 70,880 acres (117 square miles) of which

72,168 acres are in farms. The rameining 2,712 acres are in roads, urban

aree, railroads and miscellaneous uses., The bottomland ares of Escondido

Creek and its tributaries comprises 5,662 acres, of which l, 772 acres is

. flood plain land, end 890 acres is in stream channels. Under present
conditions the entire flood plein would be inundated by a two-day storm
producing 11.55 inches of rainfall and 5,10 inches of runoff,

The flood plain of Escondido Creek and its tributaries includes the
following land uses: ;3.2 percent cropland, 53.3 percent pasture,
1.8 percent idle land, and 1.7 psrcent miscellaneous use.

The upland soils, in the western part of the watershed, are primarily
deep, dark colored, fine textured sand slowly permeable with marl, olay
or chalky marl parent materisl., East from Kenedy and Karnes City the




uplands are a mixture of deep, fine textured and slowly permeable, deep
medium textured and slowly permeable, and deep medium textured and per-
meable soila, The parent materials are predominetely marls, clays and

sandy olays. Alluvial soils are found in both terrace and bottom positions.
Mcst of the terrace soils are deed, fine textured and permeable dark volor-
ed loams. while bottomland soils in most places are deep, fine textured

and slowly permeable. Approximately 69 persent of the solls in the water-
shed are fine textured, 29 percemt medium textured and 2 percent soarse
textured,

The soils of the area, in general, are in fair physical condition. The
land now in cultiwation has lost an average of five inches of surface

goil and much organie metter through long intensive cultivaetion, A small
acreage of formerly cultivated land is now oovered with grass. However,
the present land use is generally good, Approximately 60 percent of the
sultivated land is terraced and about 50 percent is planted te closegrowing
crops., JThe areas in open and wooded pasture are protected with fair to

geod covers.

The principal srops are flax and cotton, with considerable asreage of grain
gsorghums, corn, oats, sweet clover and broomcorn,

Total land use in the watershed is estimated ag followss

Lend Use Asres Percent
Cultivation 2l 152 Wb
Open Pasture 3,921 5
Wocded Pasture 30,595 Il
Formerly Cultivated 3,200 L
Miseellaneous'k/ 2,712 Iy

Total 7L, 880 100

‘é/ Includes roads, highways, farmsteads, T. & N, 0 (S.P.) Railroad
right-cf-way, towns, pump stations, etec.

The tcpography may be classed as gently rolling to rolling prairie with
broad rolling ridges with some escarpments. Surface eslevations of the
preirie reange from 215 feet above mean sea level where Escondide Creek
enters the Ban Antonio River to approximately 530 feet in the extreme
headwater area, The upland area is well drained by a system of stream
channels which descend rapidly toward the mein drainageways. The Escondido
Creek channel has an average slope of 12.0 feet per mile between its incep-
tion and Kenedy, and & slope of 5.4 feet per mile from Kenedy to its
Junction with the San Antonio River. The main alluvial valley of Escondido
Creek ranges from approximately 1,500 feet wide at its jumction with the
flood plain of %“he San Antonio River to leas than 200 feet wide near the
headwaters,

The climate of the area is characterized by long summers and short winters.
Short light freezes mey occur several times each winter, The aversge
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annual temperature is 70 degrees Fahrenheit, with an average frost-free
growing period of 285 days.

The mean annual precipitation of 31.09 inches is well distributed, with
the largest average monthly rainfalls ocsurring in April, May, June and
September. Individual rains of high intemnsity and excessive amounts fall
at irregular intervals during the year and cause erosion and serious flood
damage. The minimum recorded amnual rainfell was 17.08 inches in 1939,
and the maximum ammual rainfall of 56.57 inches fell in 1935,

Thers are no large bodies of surface water within the watershed. The

" principel source of water for livestock, domestic and municipal use is
from wells which range from 200 to 860 feet in aepth. The water produce
ing sands are in the Catahoula and Oakville formations. This water
containg more than 1,000 parts per million of dissolwed solids and is
generally potable, but is questionable for irrigation use.

Several mediuvm sized dairies in the watershed ship raw milk to bottling
plants in Corpus Christi, Texas. Approximetely 25 percent of the cattle in
the watershed are used for milk production.

The Escondido Creek watershed is served by the Soil Conservation Service
work unit at Kenedy, Texas which is assisting the Karnes County Soil
Conservation Distriet. This work unit hes assisted farmers in preparing
196 conservation plans on 41,356 acres in the watershed, Where land
treatment measures have been applied and maintained for as long as two or
three years, crop yields have increased approximately %0 perscent.

The 143 miles of roads are adequate to provide access to all parts of
the watershed. Of the 271 bridges, 8 are major bridges spanning the
larger streams. One railroad traverses the watershed and provides ample
loading fascilities for car lot shipments.,

FLOQD AKD ERQSION PROBLEMS AND DAMAGES

Escondido Creek has flooded frequently and ceused high ennuel demage.
Devastating floods have occcurred at intervals of six to seven years, the
last one being in September, 1946. During the 20=year period, 1923 to
1943 inclusive, therse were G floods which covered more than 33 percent of
the flood plain and })j smeller floods., Eight of the larger floods ocourred
during the growing season, causing consgiderable damage to growing crops.
The tetel direst floodwater and sedimentation damages caused by the floods
experienced during the 20-year period studied were estimated to average
$:8,230 annually under present conditions, of which $15,836 was srop and
pagture damsge. Excluding the area of flood plain whish would be inundated
the proposed floodwater retarding structures, these damages would be
$:6,956 and $15,418 respectively. In addition, there are numerous indirect
damages such as the interruption of travel, initial losses sustained by
dealers and industries in the area redused wvalue of land in the flooded
areas and similar items., The total smnual value of these indirect dammges
are estimated to be $5,104. The average annual monetary floodwater and
sediment damages are summarized im Table L,
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Erosion rates on the Escondido Creek watershed are moderately high, since
L6 percent of the upland aree remains in cultivetion. However, the erosion
rates have been materially reduced by the terracing of 60 percent of the
present sultivated land and the planting of 50 persent of the area in close-
growing srops ammually. Most of the open and wooded pasture hes a fair to
good ground cover, with relatively low erosion rates.

The principal sources of sediment are as follows; Sheet erosion (72 percent)
gully erosion {8 percent), streambank (3 percent), end flood plain scour

(17 percent). The principel land damage in the Escondido Creek flood plain
areas iz caused by overbank depcsition and sscour,

Pond Sedimentation

The majority of the farm end ranch ponds in the watershed are located in
pasture areas and lcss of water storage capacity through sedimentation has

bsen slight, '

Channel Enlargemsnt

The channels of Escondido Creek show evidence of slight enlargement, The
banks are sroding laterally in the bends at an estimated rate of 0.1 to
0,5 food annually., While the amount of sediment coming from this source
is small, a relatively large portiom of it is carried downstream.

Overbank Deposition

Prastically all of the modern overbank deposition is located below the

11 proposed floodwater retarding strugtures., These deposits range from
less than one foot to more than L feet deep over an area of L27 acres.

A high percentage of the modern sediment consists of slay, silt and silty
sands, greatly reduced in organic matter, which has caused damage ranging
from 10 percent to 80 percent.

Estimated benefits, based on the reduction in sedimentation demmges to be
brought about by the floodwater retarding structures, were limited to the
flood plain area below structures that was inundated by the largest storm
considered in the 20 year rainfall series investigated,

Flood Plain Scour

Frequent flooding has caused major scour damage. It is estimated that
1,508 acres of flood plain land has been damaged by scour to the following
extent; LG6 acres demaped 10 percent, 757 acres damaged 25 percent, 158
acres demaged 50 percent, 56 acres damaged 75 percent, and lj1 acres damaged
90 percent, Most of the scour chamnnels noted were broad and shallow and
could be srossed with farm machinery.

EXISTING QR PROPOSED WATER MANAGEMENT FROJECTS

Efforts to prevent or to control floods in the Escondideo Creek watershed
have been minor. A plan for channel improvement on the main stem of




Essondide Creek through the city of Kenedy has been recommended for authori-
gation by the Corps of Engineers.

During the past 12 years a number of neighborhood groupz of farmers have
sooperated with the Karnes County Soil Conservetion District in dsveloping
#oill and water conservaticm plans on a commnity watershed basis. Applica-
tion of the needed practices has progressed rapidly. Ths resent formation
of a steering committee, composed of interested landowners in the watershed
for the purpose of furthering the aims of this plan, will lend much impetus
to all phases of the program,

The San Antonlio River Authority has been sctive in flood prevention works,
heving provided funds to the Soil Conservation Service for developing a
program for ruxcff and waterflow retardation and soil erogion prevention for
the entire San Antonio River Watershed,

FLOOD PREVENTION WORKS OF IMPROVEMENT TO BE INSTALLED

Measures Primarily for Flood Prevention

The floodwater retarding structures and other measures needed to provide
flecod protenticm for flood plain lands;, highways and urban improvements
are listed with their sosts in Table 2,

A system of 11 flocdwater retarding structures is to be installed to
protect the flood plain lands along Escandido Creek and its major
tributaries. The losation of the structures are shown cn the Work Plan
Mep, Figure 2. Date comoerning these floodwater retarding structures
are summarized in Table 6,

The system of floodwater retarding strustures will detain runcff from
384l percent of the Essondido Cresk watershed, Sufficient detention
storage can be developed at all structure sites toe make poszible the use
of vegetated spillways, thereby effecting & substantial redustion in cost
over conzrete or similar type spillways.

Sites for the floodwater retarding strustures will be provided by local
interests. The wvalue of these sites ir estimated to be $82,885, based on
merket values furnished by real estate dealers and other local pecple,

Site costs were detsrmined by adding the full value of the iand in the
sediment pool and one-half the velue of the land in the flood pool, since
the latter will remain in produstive use as pasture. The amortized current
velue of the sites, $3,858 annually, exceeds the average amnual value of
the loss of production within the sites at long-term price levels, There-
fore, in accordence with sound proscedurss the larger of the two figures

was used in determining the economic evaluation of the progran.

The total estimated cost of installing these structures ig $600, 701,
The annual cost, including installation and meintensnce is §26, 508,

FPoundatiom and Borrow Investigation

In order to provide data on the suitability of foundation conditions and




construction materials at the 11 floodwater retarding structure sites in
edvance of detailed desipgn and the procuring of essements, semi-detailed
investigations were made on all sites.

Mepsures for Conserwvation of Water and Watershed Lands

& major phase of work is the seeding of 2,991 acres of idle land asnd eroded
srepland te pasture grasses,

Nine hundred and eighty-six (986) miles of terraces are to be built en
14,790 acres of cultiwvated land, =snd twelve (12) miles of diversion
terraces are needed to protect lower lying fields., Six hundred and sixteen
(616) asres of protected outlets are needed to carry runoff from these
terraces and diversions,

Other land treatment measures include the seeding of 29,273 acres of cover
orops, 103 farm ponds, L;190 acres of brush ersdication, range and pasture
improvement on 22,946 acres, and rotation hay and pasture on ), 81} acres.

In addition, landowners should apply all other needed land treatment measures
applisable to the watershed area,

The estimated total sost of plamming and installing these measures is
$6,0,516 as shown in Table 1, The ammual cost, including installation

and maintenence, is $&l, 685,

Instrumentation

The effects of the watershed program have been computed by sound hydraulis,
hydrologis, amd economic prinsiples and procedures, However, as a pert of
the operations on this watershed, necessary rain gages and stream gages will
be installed to provide infermation on the actual effect of the recommended
watershed protection program on runoff, ercsion, sedimentation and evapora-
tion. It is anticipated that cooperative arrengements will be made with the
Us 8. Geological Burvey, the Weather Bursau and other agencies to assist in
installing end operating the gages and smalyzing the effects of the flood-
water retarding structures snd land treatment measures.

Effect of These Mesmsures on Damages and Benefits

The combined program of land treatment end flood prevention measures
described above would prevent damage on the Escondido Creek flood plain
from 38 of the minor floods sush as cccurred in the 20-year period 1923 +to
1942, inclusive. Of the 15 largest floods, 12 would be reduced to mimor
floods,

Average annual flooding throughout the watershed will be reduced from
2,200 acres to approximately [i82 acres on Escondido Creek. The estimated
average snnual floodwater damage, based on the £loods experienced in the
20~year period investigated, will be reduced from 6,68, to $5,. L4146, or
79.8 percent.

Approximately 8l.l. persent of the expected reduction in average annual




flood deamages within the watershed would result fram the system of flood-
water refarding structures, The amnual value of this reduction is estimated
to be $3U,360 eut of the total of §;2,23L from all measures, as shown in
Table J_I.o

Owners and operators of flood plain lands say thet if adequate flood protec-
tion is provided they will intensify their use of these lands by growing
high-value erops sush as alfalfa, sorn and sotton on arems now used for
meadcw or abandoned because of frequemt flooding., It is estimated that

thig more intensive use would inerease the net income, after all expenses
are dedusted, by $16,336 annwally,

The total flcod prevention benefits, including both the reductions in

flood damages end the benefiis from more intensive use of flood plain

lands; of Essondido Creek are estimated to be $58,570 ennually, An average
snnual benefit of $2.4B3 will accrue alss to the main stem of the San Antonio
River flood plein. In eddition, it i3 estimated that the conservation
benefits to landowners and operators in upland areas of the watershed from
the application of land treatment measures would be $263,126 annually. The
total expected benefit Irom the combined program would amount to $221,,179
annually,

The installation of the proposed watershed protection program on Escondido
Creek and the expansion of the program to the other tributaries of the

San Antonio River will give added protestion to the flood plain lands along
the Sen Antonio River. The proposed watershed protestion program on Escondido
Creek will have no known detrimental effect on any downstream projects that
might be econstructed in the future. On the other hand, at cross-sestion
Noo 5 located at the conflusnce of Escondide Creek and Nichols Cresek the
propossed program will reduce the peak flow for s 9.67-inch rain from 2, 2%0
cubie feet per second unider present conditions to 12,530 cubic feet per
gscend, This will make possible an appreciable reduction in the designed
size ¢f the chamnel in the Corps c¢f Engineers recommended cheannel improve-
ment project for the protestion of the cidy of Kenedy, The resultant
saving iz sost has noi been claimed as a beaefit in the economic eveluation
of the watershed protection program,

The expested conservaticn bensfits dus to land treatment were determined

by estimating the inmoreazed net income which would result from the applica-
tion of the needed pra:ztices and messures. Although the total area used for
cropland would be desreased by the retirement of steep and severaly eroded
areas and idle sropland %o pasture, it was assumsd thet the percentage of
c¢ropiand used for each orop would mot shangs.

Likewigse, it was assumed that there would te no change in the percentage of
cattle uzed for dairying and beef production, although the total number of
cattle would be increazed materially because of the increased acreage of
pasture and the grea’sr hay produztion and pasture carrying capacity to be
expested from the applization of land “restmernt measures.

The estimated incremse in armusl net incoems to farmers from the application
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of land treatment measures is $196,392 from crops and $66,73l from pasture,
or a total of $26%,126 annually.,

Comparison of Cost and Benefit

The ratio of the average annual benefit from measures primerily for f£lood
prevention, $51,,59, tc the average annual value of the cost of the
measures, $26,508,1is 1.9, to 1.

The ratio of the average annual benefit, $272,720, from the land treatment
measures and praotices to their average annual cost, $&4,685, is .21 to 1.

The ratio of total average annuml benefits $32h,179, to totsl average annual
value of the costs, $91,193 is 3.56 to 1. (See Teble 5.)

In addition to the monetary benefits, there are other substential values
which will acorue from the progrem such as increased opportunity for
recreation, better living conditions, sense of security, ete.,, which have
not been evaluated,

ACCOMPLISHING THE PLAN

The Cooperative Extension Service will conduct general informetion meetings

and local farm meetings, make radio and telesvision broadcasts, prepare radio
and press releases and use other forms of disseminating information to help

achieve understanding of the program by the landowners and operators in the

Bscondido Creek watershed and stimulate participation in the entire plam to

be carried out, including the land treatment practices and measures end the

measures primarily for flood prevention.

The Vocational &griculture Department will assist in furthering the program.

The Soil Conservation Service will assipn additional technicians and alds

as needed to the Karnes County Soil Conservation District to assist land-
owners and operators cooperatirng with the District in the preparsation and
application of scil and water comservation plans. Agricultural Conservation
Program Service payments will assist the farmers in carrying out the land
treatment practices and measures needed in the watershed within the B=year
period specified for completion of the program,

The governing body of the Karnes County Soil Conservation Distriet will
arrange for meotings according to & definite sohedule, end by individusl
contacts encourage the landowners and operators within the Esoondido
Creek watershed to adopt and carry out soil and water conservation plans
on their farms. District owned equipment will be made available to the
landowners in accordsnce with the existing arrangements for equipment
usage in the pistrict. The Distriect governing bodies will make periodiec
inspeotions of the completed conservation measures within its Distriect
and follew through to see that needed masintenance is performed,

Professional specialists will be provided by the Soil Conservation Service
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to assist in the planning, design, supervision of construction, certifica-
tion of payments and related duties for the measures primarily for flood
prevention. Since most of this work on private lands will be done by
contract, the Soil Conservation Service personnel will be responsible for
preparing specifications and discharging the various steps involved in the
letting of contracts in accordance with customary Federal procedures.,

Table 1 and Figure 1 indicate the schedule of operations for each phase

of the program which the cooperating parties have agreed should be followed

to achieve the most efficient prosecution of the work. This schedule will

be adjusted year by year on the basis of any significant change in the plan
: found to be mutually desired and in light of appropriations and accomplish-

ments actually made.

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

PROVISIONS FOR MAINTENANCE

Estimated annual maintenance costs after the land treatment measures and
flood prevention measures have been installed are shown in Table 3.

Maintenance responsibility for floodwater retarding structures has been
assumed by the Karnes County Soil Conservation District. This maintensnce
responsibility will in turn be assumed by a watershed association. Mone-
tary assistance for maintenance will be available to the Karnes County
Soil Conservation District from other sources,
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Estimated Installation Cost by Years - Total Needed Program

ESCONDIDQ CREEK WATERSHED
(San Antonio River Watershed)

. FY 195, : Estimated Cost Fiscal Year 105,

: : No. to 1@ :
Measures : Unit : be : Federal: Federal:
: s Applied s : Publie

Private : Total

-

A-Measures Primarily for Flood Prevention (scs)

Floodwater Retarding Structures Baoh 1,5,10 140,027

{dollers)(dollers)(dollars) (dollars)

13,480 l/3-53.507

Total A-Measures 140,027

B-Measures for Conservetion of
Watershed Lands Whioh Contribute
Directly to Fliood Prevention (SCS)

13,480 153,507

27,950 27,950
8L5 845
3,200 3,200
6,000 6, 000
13,500 13,500
1, 000 1, 000
9,000 9, 000
1,200 L, 200

1,975 1,973
- 1,090

70,668 71,758

Contour Farming Acre 1,200 -
Cover Crops dore 11,300 -
Diversion Construction Mile 2 -
Pasture Reseeding Aore 200 -
Farm Ponds No. 15 -
Terreces Mile 100 -
Waterway Development Aore 100 -
Brush Eradication Aore é00 -
Rotation Hay & Pasture Acre 350 -
Range & Pasture Improvement Acre 3,946 -
Farm & Ranok Planning &

Applicetion Asst.(Accl.) Aore 666 1,000

Total B-Measures 1,090

Total A and B-Measures 141,117

8h,148 225,265

Facilitating_ﬂeasures

- 54025
- 12,906
- h3095
693 693

Progrem Evaluation (SCS) 5,025
Work FPlan Development {S8CS) 12,906
Work Flan Development
San Antonio River Authority 4,095
Local Agsistence for Easements eto,
Total (SCS) 159, 0L8
Grand Total 159,048
Going Program (SCS) Acre  L,92L 7,386

1/ Velue of land easements and rights-of-way.

Aqr-53C5-Ft.worth,Tex.,1954

UNIFED FTATES
DEPANTMENT OF AGRICUETFURE
FOIF COMFENFAFION SERVICE

TORT WORTN. TEEAT
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Table 1 = Continued

Estimated Installation Cost by Years - Total Needed Program
ESCONDIDO CREEK WATERSHED

{Sen Antonio River Watershed)

: :+ FY 1955 ; Hstimated Cost Fiscal Year 1965
H : No. o : Non= : :
Measures : Tnit ¢+ be : Federal: Federal: Private ;. Total
t : Applied : :+ Public : 3
{dollars) (dollars) {dollars}{dollars)

A=Measures Primarily for Flood Prevention (8Cs)
Floodwater Retarding Structures Bach 2,9,11 181,892

32,8L0 Y, 21k, 732

Totel A-}Measures 181, 892 32,840 211,732
B-Meagures for Conservation of

Watershed Lands Which Contribute

Directly to Flood Prevention (SCS)

Contour Farming Acre 2,300 - - - -
Cover Crops sore 6,200 - - 10,300 L0, 300
Diversion Construction Mile 3 - - 1,267 1,267
Pasture Reseeding Acre 800 - - 12,800 12,800
Farm Ponds No. 20 - - 12, 000 12,000
Terraces Mile 150 © - - 20,250 20,250
Waterwny Development Acre 200 - - 8,000 g, 000
Brush Eradication Acre 800 - - 12,000 12,000
Rotation Hay & Pasture Acre 1,200 - - 14, 400 114,400
hange & Pasture Improvement “Aore 5,200 - - 2, 600 2, 600
Farm & Rench Plamning &

Application Asst. (Acol.) Acre 3,33} 5,450 - - 5,450

Total HB-Measures 5,450 - 123,617 129,067

Total A and B-Measures 187,342 - 156,157 313,799

Facilitating Measures

’ Program Evalustion (SCS) 2,920 - - 2,920
Work Plan Development (SCS) - -
Work Plan Development

San Antonio River Authority - - - -

Looal Assistance for BEesements eto. - - 3,807 3, 807
Total (SCS) 190, 262 - - -

Grand Total 190,262 - 160,26, 350,526

Going Program (SCS) Acre 6,181 9,271 - - -
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Table 1 = Continued
Estimated Instelletion Cost by Years - Total Needed Program
ESCONDIDO CREEK WATERSHED
(San Antonio River Watershed)

t+ FY 1956 : Estimated Cost Fiscal Year 1956

4

t t No. to : Non=- : H
Measures : Unit be t Federal: Federal: Priwte : Total

: : Applied t Publie : :

{dollars)(dollars)(dollars) (dollars)
A-Measures Primarily for Flood Prevention (SCS)

20, 605y139.225
20,605 139,225

Floodwater Retarding Structures Each 3,0h 118,620

Total A-Measures 118,620

B-Measures for Conssrwvation of
Watershed Lands Which Contribute
Directly to Flood Prevention {SCS)

Contour Farming Aore 2,300 - - - -
Cover Crops Acre 6,200 - - 440,300 110,300
Diversion Construotiomn Mile 3 - - 1,267 1,267
Pezture Reseeding Acre 700 - - 11,200 11,200
Farm Ponds No. 30 - - 12,000 12,000
Terraoes Mile 300 - - 140, 500 Lo, 500
Waterway Development Acre 125 - - 5, 000 5, 000
Brush Ersdication Acre 800 - - 12, 000 12,000
Rotation Hay & Pasture Acre 1,200 - - 1y, 50O 1, oo
Range & Pasture Improvement here 5,200 - - 2,600 2,600
Farm & Ranch Flapning &
Application Asst. {Accl.) Aore 3,333 5,450 - - 5,450
Total B-Measures 5,450 - 139,267  1L4,717
Total A and Be-Msasures 124,070 - 159,872 263,942
Facllitating Measures
Program Evaluation {SCS) 2,920 - - 2,920
Work Plan Development (SCS) - - - -
Work Flan Devslopment - - - -
San Antonio River Authority
Local Assistance for Eesements ete. - - - -
Total (SCS) 126,990 - - -
Grand Total 124,990 - 159,870 284,862

Going Program (SCS) Aore 6,181 9,272 - - -




Teble 1 =~ Continued
Estimeted Instaellation Cost by Years =~ Total Needed FProgranm
ESCONDIDO CREEK WATERSHED
{San Antonio River Watershed)

3 : FY 1957 : Estimated Cost Fiscel Year 1957

t : Hoa. to : Non=- 1t :
easures : mit be : Federal; Federal: Priwate : Total

: : Applied s+ Public :

{dollars){dollars){dollars) {dollars)
A-Measures Primerily for Flood Prevention(SCS)

1
- Floodwater Retarding Structures Bach 6, 8 112,997 11,130“/ 125,127

Total A-Measures 112,997 - 11,13¢ 124,127

B=iiegsures far Conservation of
Watershed Lands Which Contribute
Directly to rFlood Prevention {SCS)

Contour Farming Aore 2,300 - - - -
Cover Crops Acre 6,500 - - 42,250 52,250
Diversion Construction Mile 2 - - 8L5 8LS5
Pasture Reseeding Acre 700 - - 11,200 11,200
Farm Ponds Noe 14 - - ‘5,600 5,600
Terraoes Mile 300 - - L0, 500 Lo, 500
Vaterway Development Acre 125 - - 5,000 5, Q00
Erush Eradication Acre 200 - - 13,500 13,500
Rotation Hay & Pasture htore 1,200 - - 14, 4oo 1,400
Range & Pasture Improvement fhore 4,600 - - 2,300 2,300
Farm & Ranch Flanning &

Application Asste {Acol.) Acre 3,333 5,150 - - 5,450

Total Ee=jMeasures 5,450 - 135,595 141,045

Total A and B-Messures 118,L47 - 146,725 265,172

Fecilitating Measures

Progrsm Zveluation (SCS) 2,920 - - 2,920
Work Plan Developmemt {SCS) - - - -
Worc Plaun Development - - - -
San Antonio River Authority
Loonl Assistance for Easeoments ete, - - - -
Total {SCS) 121,367 - - -
Grand Total 121,367 - 146,725 268,092

Going Program Acre 6,181 2,271 | - - -

L ——— e ——— A ik . k. ke -
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Table 1 = Continued
Estimated Installation Cost by Years ~ Total Needed Program
ESCONDIDO CREEK WATERSHED
(Sen Antonio River Watershed)

FY 1958 : Estimated Cost Fiscal Year 1958
No. to t Non=- : :
be t+ Federal: Federal: Private : Tctal
: Applied : s Public i 3
. (dollars}{dollars) (dollars) (dollars)

A=Measures Primarily for Flood Prevention (SCS)
1/2
7,234 % 16,600

74230 L6,609

- e we

Memnsures Unit

a4 e we

- Floodwater Retarding Structures Bach 7 39,379
Total A-Heasures 39,379

B-ieasures for Cona_ervation of
Watershed Lands ihich Contribute
Directly to Flood Prevention (SCS)

Contour Farming Aere 2,052 - - - -
Cover Crops hAere 6,073 - - 39,475 39,475
Diversion Construction Mile 2 - - 8,5 845
Pasture Reseeding Aore 591 - - 9,156 g,L56
Farm Ponds KNo. 14 - - 5,600 5, 600
Terrsces Mile 136 - - 18,360 18,360
Waterway Development Acre 66 - - 2,640 2,60
Brush Eradication Acre 1,000 - - 16, 350 16, 350
Rotation Hay & Pasture Acre 86, - - 10,368 10, 368
Range & Pasture Improvement Aere L4, 000 - - 2,000 2,000
Farm & Ranch Planning &

Application Asste. (Accl.) Acre 2,667 L, 360 - - Ly, 360

Total BeiMeasures 14,360 - 105, 09l 109,450

Total A and B-Measures ' 43,739 - 112,32} 156, 063

- Fasilitating Measures

Program Evaluation (SCS) 2,920 - - 2,920
Work Plen Development (SCS) - - - -
Nork Plan Development - - - -
San Antonio River Authority
Local Assistence for Easements etc. - - - -
Potal (SCS) L6, 659 - - -
Grand Total L6, 659 - 112,32, 158,983

Going Program (SCS) Acre 6,181 9,272 - - -

g/ Includes 32,400 for moving pipeline,




—

15
Table 1 = Continued
Estimated Installation Cost by Years = Total Needed Program
ESCCHDIDQ CREEK WATRERSHED
(San Antonio River Watershed)
: : No. of : Estimated Total Cost
$ s+ Units : : Nonw- s :
lMensures : it : to be : Federal ; Federal: Private:; Total

H : Applied: : Public ; :

{dollars)(dollars)(dollars){doliars)
A-Measures Primarily for Flood Prevention (8CS)

1/2
Floodwater Retarding Structures Each 11 592,915 - 85,285‘/‘/678,200
85,285 678,200

. Total A=Heasures 592,915

B=lieasures for Coniervation of
Wiztershed Lands Which Contribute
Directly to Flocd Prevention (SCS)

Contour Farming Acre 10,152 = - - -
Cover Crops Aore 29,273+ = - 160,275 190,275
Diversion Construction Mile 12 7. - - 5,069 5, 060
Pasture Reseeding Acre 2,991 - - - L7,8%6 47,856
Parm Ponds Noe 103 - - - 41,200 41,200
Terraces HMile 986 * - - 133,110 1%%,110
%aterway Development Aore 616 © 1 - - 21, A0 24, 840
Brush Eradication Acre  1,190¢ - - 62,850 62,850
Rotation Hay & Pasture Aere  L,814 24 - 57,768 57,768
Renge & Pasture Improvement Acre 22,946 - - - 11,473 11,473
Farm & Rench Planning & :
Application Asst. (Accl.) dere 13,333 21, 800 - - 21,800
Total B=-ieasures 21, 800 - 574,21 2/ 596,041
Total A and B-leasures 61,715 - 659,526 1,274,211
Facilitating Measures
Program Evaluation (SCS) 16,705 - - 16,705
Work Plan Development {SCS) 12,906 - - 12,906
Work Plan Development
San Antonio River Authority - 4,005 - 1,095
Local Agsistance for Easements etc. - - L, 500 ki, 500
Total (8CS) iy, 326 - - -
Grand Total elL,326 4,095 66,026 1,312,447
Going Prozram (SCS) here 29,650 LL,L75 - - hh,475

3/ Estimated future ACPS participation of $113,505 included.
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Material included on this page in the preliminery work plan is not
applicable to the final work plan,

18




19

*OIUBISTSSY STV Pe3udioTIWS J07 200°N§ pwe weadosy Buyosn sog g94°1$ sepurour

/T
*uo3wotTdde BuimoTioj pojJed Jeef-045 oy
Zaganp se.msweu usIBed] pue] TBNPTATPUT JO 93800 @OUBUSZUTEW Teauue 939loaw peqwmiies uo pesug \m
_ ‘UOTRV By UL :
JugmorTes pordaed aveh-0g ey3 Jupanp amionass Jed Gl Jo 3s00 eouBuejuTeW Tenuus 0FYWJOA¥ DPOIVWIFe UC peseg \l
*(*3°'v'g) seotad mrey Sumo
°OTQ¥ITIRAB ST UOT}WULIOJUT YOTGmM J0] Juek ejerdwos 389l oy} ‘seotad 2661
o i _ * jaeuisesuy
uo quessed {7 9w jsesequy Jupniouy ‘seamsvem ully PUB ¥, J0J 3800 UOT4e[e3suUT 938aTad Jo Juected 05591 \M
v T "Juemy eesuy uo quested G°Z 39 gEesequy wﬂ«gﬁonﬁ..
(potaed Jeedi-G) seinsvou wdy PUY ¥, J0J 83800 UOTIETT¥IBUT ofTqnd Hauovo.w._.._moz PUB [wlepeg Jo jueocsed QGzGes \ﬂ
C6T°16 006'9¢ /5 G2 - 8IN°CS  929°Ge gl 869°L2 semsveN g 3 V 19307
W' o o069¢ - - Sl'lz  LMe 0 JL 959 se.mesen-g
805°92 - Ge8 - £09°62 6L1 1 T 09212 seJnjonlyg
- Furpregey aezempoord
S . seamsven-y
(s1erTOD) { axeTTOP) Anhdzov:oncﬂovv ( sxe1T0P) ( sIe1TOP) (srerTOP) { sxe110P)
¢ ¢ooytdng r . s Y s /Totiga ¢ ST - ¢
1930L ¢ O¥ATad @ [WiGPe4 ¢ [a6peJ ! Tejol ! ejeAlag ! [wdepey Tedopag ¢
PURIg ¢ ! -uog : H : ” : =Uof : '

t \ﬂ SOWIUGJUTRY P TOT3wI0dD # \w. #3809 mo._".p_.w:apnnm Jo uoj3vIjyaomy ¢

{paysaesey JeATY ofuojmy usg)
CTHSAL VA AHRUS 0dIANODSE
6380) Tenuuy
¢ oTqel




20

*POPNIOXe 88IN3ONIZE FUIPIBjed JajumpoorF pesodoad £q PE39pUNUT 3q 03 EveJIY \ﬂ

€60°19 6517° 14 6s° 6 3TJoUef uUoTjuUILSRJ POOLJ] w30
e’ e UiyA 62L°1 831JoUeg WOLSUT N
wmmawﬂ wmmqwa XXX XXt XXX XXy uield POeOTg Jo e8p
QATEUSGU] QJIOF WodJ 3T1JeUef
JMNQN.J OQMQ.JM mw.mqm. XX pa'e's XXX, owdg
JO UOT3Oonpey WolJ TJoued
XXX xXxx xxx 928 01 L6’ 6h 290° ¢4 e3vmeq Tw30]
84 Ha6° S 106 e T 002°4 019 demeq 30ed7pu]
BCT 69 69 9¢1 402 f1l2 wot3Tsodeq juswipag LeTTwp
' oZdemey JUGUEDPLg
ge2’lg ghet o 2689 9’6 26lé6¢ 89 ° 9t T¥%303-qng
96LY L 900°9 06L° 1 gal’t 9Ll L e’'é ueqly
e’e 99972 BLG 9¢g 20¢°¢ 098°¢ spwol{1wy ¥ se3prag ‘spucy
26¢° L 220°9 0Lt ST T et L g808°Q TBIngTnoTLdy Jey3zp
U 0 i 2¢ 41 9¢ UoTeoLy NUeGERSLLS
T60°L 2eR’ 4 612°1 LLET 608° L 820" 6 40008 UTHTd POOTH
16L° 11 028°6 TLE°T 129 ¢ L et I exn3suq pus dodp
edwe] 1638MPOOTL
(sas770D) (sasrroR) (8awTTOP) (sJuryop) (saeryop)  (sawyiop)
g pus v 2 ATap 8 L1up ! gadngegy : 8UOTFTPUON?
WoII 3T JeUsd UOTS §8o0In8vof~y i5eJnBuef~g !¢ g B ¥ ¢ A1up 8 jussagg
-UeAodg PoOoTg TBvjol ¢ woxy 8 WoXJ tf UM 8 8sJnSvaf-g! Jdopuy ¢ 8o3eurw]
3TJeuag renuny »Iuwaeay gt sdews] TenUUy odalosy

(®e0Tay mwieg-3uo)
(Paysas3sy JoATY OTUCRUY UWeg)
JEHSHILVM IHFED QUIQNOOST
\m.ndam oY} WOlJ 31JoUeg UOT3Uesal] POOTJ PUB:
odeuwg 3USWIPOg PUB J038MpOOTJ LJIvjeUcp Tequnmy oFsvdesy Jo Alwming
11 e1qsy ‘




21

1895°¢  BLL°HeS 921’ £92 9¢¢ 91 JAVARIU| ¢61 16 Ltztone’t Sednswof TIV 1®30L
Téte°f] oel'alez 9z21°¢9e - 656 4g9° 1o 914 oh9 solnseeR-g
VBN6°1T 6491716 - 9¢¢°91 171 414 804°92 10L° 669 PATSNTOUY [T = T *8ON
82INn30NI38 JUTPIB}eYy JeqBMPOOT ]
SeInegafN-y
(sI8TT0P) (8JBITop) (s4eTTop) (SI8[T0oP)  (SI8[T0p) (sJ8ITop) (SI8T{0P)
0138y 3 ! qTJeueg ¢ @8 PUW] ! JTJeuUeg ¢ 380) ¢ C
380n f 18305 ¢ UoTq !eATEUWe3Ul :quoWTpeg » $ Tenury & as0n 3
3TIoUayg ¢ £ -pAISEUOY & o JOK !JIe3UMpOOT] ¢ oF8asay ¢ [w3ol 3
3 31Jousg TenUUY a3sassy g 3 3

(peusIagjey JI0ATY OTUOIUy usg)

IEHSUTALVM, ATNID OQIANOISH
soxnsse Jo sdnodp puw BeJansvep £q s3TJeusyg puw §4805 JO UOTNQTLISTQ
§ o1qeg




mm 002°8LY

————

946° gh *03e ‘ofydseiIogdun
‘udyseq ‘eAT3vI3EBTUTUDY
ooti'2 sutredid Futaoy
49828 Lan-g0
-S343Ty puUB S3UAWESBY DPUW]
L16°¢h seTousIurquoy
ql2° 49 20TAX9g TURTUYOO]
hwﬁammﬁw 3800 UOT43ONX}EUOYN \m u3rsep TeUTF Ul peonpsx aq Aww ‘ummrxgp \M
002°8L9 LT6°180° T 91T ol oY 208° 1 L89 T82°LT 922°¢T G40°1H G6°ih
mm %301
ghe® 6L w &7 029221 <1 8 q 1°0¢ Mg 66 9°L  L°9 6°0 QIh'¢ ¢r0'¢ GOl  ¢heg 11
LU7ARY o NI ¢92°16 0 0 0 1°g2 601 m™ 89 1°4 LT 000°T o4l 042  9l°2 01
869°8L w Lo 896°91T 8T 0T 8 g°0¢ fa¢ 80T T°L  g°4 9°T 988°2 292‘e 9 1¢°L 6
02184 a 02 ¢48°G6 a1 01 q 0°62 QLT 84 6L 1°4 6T N1 Hlo't oo Gé°¢ g
60991 s 0T L&2°2L g2 Al 0T §°62 46 h 2L  1°4 1°2 Hal ¢4 022 96°1 L
L00° 99 o T o6&LN'TIT o1 q § Le2¢ L6 i "L 1°4 0°2  &20°T 9¢L 632 ol°g 9
894° 6¢ w L gLl 0 0 0 2°92 8% e ¢°L  T1°G 2°e 14 99¢ 84T  ¢¢°1 5
qlecel w 1% 689°60T 4T 01 “ 0°0¢ L&2 90T T*L T1°G 0°2  €9¢°2 L69'T 999 . T2eg 7
048° 49 %2 ¢90°gor o1 L 4 9°2¢ 241 19 0°L 1°§ 61 THL'T 89T €L . 99°ff ¢
93.°94 w I 841726 01 q 4 §°62 GIT 617 6°9  1°4 g8°1 6T0°T ¢4l 992 Ll°zg 2
G61°64  °3ep fT MGE°LE ¢ ¢ 0 9°8e ¢1T 14 1°L 1°4 0°2  LLo'T ¢lL L (1B (+ 3 1
nmhdHHOﬁvM g 8 2 § Hoomm\m. 10044 : moomm\l tooqs § Hoomm\m T00d¢% i Hoomm\am,ﬁoomm 2
: Awm 3 &JoteepreondiTesols UCTY ¢ JUeW t3esgf UOTY ¢ jUenw :TeI0LF WOy ¥ Juem 3TBROLE UOTY 3 FuswWs » (R byt
. 1800 #Hﬂﬁmmwopmmwﬁﬁmm Joi t=Uaja(]: =TPogs ww]:-Uelaq: =Tpags =Tt ~Tpagt i =TIa3a]2 =Tpagé BaIY: °ON
T¥30] ¢ JO 3UMCJ: SUWNTOA: ¢ mougm Jjoany Jo seysur 2 3s0d eloy ¢ ofmw o118
Pe3wul H omh :__..w_.nﬂn H SaI0y Pelypunuy H apmm wm,noﬁ ] »l.ﬂﬁﬁhﬂw
=T389 Hu H i BOdYy UTBTJ POOTJ ¢-xgp! Bely edvlang i mv._”ommdo oFu101g 5 H

(peysJaeguil I9ATY oTUOUY ueg}
GIHSYIIVM ¥TTHO OQIGNCOSH
B838J oJdnjondig JUTDIE}eY JI338MPOOTY
9 e1qQw]




23

Table 7

Summary of Program Data
ESCONDIDO CREEK WATERSHED
{(San Antonio River Watershed)

Ttem ' Unit Quantity

Years to Complete Program Year 5
Total Remaining Installation cost _

Federal Dollar 6LL,326

Non-Federal Dollar 668,121 1/
Anmal 0 & M Cost

Pederal Dollar

Non-Federal Dollar 37,725
Annual Benefits Dollar 324,179
Floodwater Retarding Structures Each 1t
Maximum Area Inundation by Structures

Flood Plain Acre

Upland Acre 1,0L8
Watershed Area above Structures Acre 28,768
Reduction of Floodwater Damage

A-Measures Percent 65.0

B-Measures _ Percent 1%.68
Reduction of Sediment Damage

A-Measures Percent 25.2

B-Measures Percent 25,2
Reduction of Upland Erosion Damage

A-Measures Percent 0

B-Measures Percent 6l
Other Benefits

A-Measures Dollar 17,090

B-Measures Dollar 261,855

1/ Includes $113,505 that may be available from other Federal funds
(ACPS) to reimburse private interests.
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Table B
Summary of Physical Data
’ ESCONDIDO CREEK WATERSHED
{San Antonio River Watershed)
. H antit anti
Item g Unid Juentity ¢ SE————EZ
¢ Without Program: With Program
Watershed Area Sgq.Mi. 117.0 117.0
Wetershed Ares As, 7h, 880 71, 880
Area of Cropland Age 3,152 29,152
) Area of Grassland Az, 3,921 27,421
Area of Woodland As. 30, 595 15,595
) Flood Plain Area Subject to Deamage
by Reservoir Dezign Storm Ac, L, 772 2,212
Annuel Rate of Brosion
Sheet Tons/Yr. 63h, 80l L69,898
Gully Tone/Yr. 4,977 32,189
Streambank Tons/Yr. 28,116 25, 301,
Scour Tons/ Yre 151,676 33,217
Area Damaged Annually bys
Sediment Ace 845 Le3
Flood Plain Ssour Ao, 150,8 33,0
Swamping At o - -
Streambank Erosicn A, 2.8 2.5
Sheet Erosiocn Ao 22,251 11, 603
Sediment Productien 1/ Tong A,/ Yre 2,3 1.0
Sediment Accumulation in
Existing Rsserveirs Am/‘é‘%/ﬁ.’m = =
Frequency of Flooding Events/Yr, 2.65 1.25
X Average Annual Rainfall Tnohes 31,09 31.09
Average Annual Surfuce Runoff Inghes 2,99 2,57 2/

1/ Net leaving watershsd,
g/ There is no fastuel information mvailable ko indicate that the reducticn
in surface runoff would causs a vorresgponding reduction in mnnual water
¥ield from this waiershed,
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APPENDIX

HYDRAULIC AND HYDROLOGIC INVESTIGATIONS

Methodolody

The foilowing steps were vaken as part of the hydraulic and hydrologie
investigations:

l. Tabulation and aneiysis of basic meteroicgic and hydrologic data.

2. Engineering surveys %o coilect informstion on stresm reaches includ-
ing vallsey 2ross-sections, channei capa~ities, and other hydraulic
characteristics; structure locations and other data for design pur=
po88E.

. 3o Determination of the hydrologic conditieons of the watershed, taking
into consideration soils, iand use, topography, cover, climate, etc.

4. Determination of rainfall-runoff relasicnships; freguency of occur-
rence of meverologic ovents; and relationship of runoff to ficod
stags and area 1nurdaved.

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

6o Determination of peak discharges and ares inundated mder conditions
which will exist due vos

8. Effeszt of land treatment measurses,

b. Effect of land treatment measures and fioodwater retarding
struztures,

ce Effect of land treatmsnt measures, fiocdwoter retarding
strushures, and other associated works of improvement.

Determinetions

From a graph showing cumulative departurses from normai precipitation the
rainfeil for che pericd 19z3 to 1942, inclusive, was geiected as most
representative ¢f a ncrmal rainfall pericd on the Escondido Creek

- watershed,

The largest rain which coecurred during the 20-year period was a storm of

i} 9.67 inches. This rain would, on an averags, produce 5.8l inches of
runoff. Under present conditions 4,282 acres o¢f the flood plain would
be flooded by the runcff from this storm. If such rain wers to oecur
efter land treatmen® practices and measures had been applied, it is
estimated that the area inundated would be raduced to 4,127 scres. With
land treatment applied and the measures primarily tor fiood prevention
in operation, on:y :,75i acres would be fivoded,

Approximately 46 acres of fiood plein wou:d 1ie within the sediment reservs
pools of the proposed structures and 70 additional acres within the deten-
tien pools. _ »




The runoff from the 25-year frequency storm was used to establish the
minimum detention sterage requirements. The 25-year frequency storm
which would produce the maximum runoff wes found by plotting intensity-
frequency=-infiltration curves and selecting the meximum ordinate between
thems For Escondido (reek watershed this 25-year maximum runoff was
calculated to be 5.10 inches,

From a study of the rainfall-runcff relationships for this watershed it
was found that a rain of 2,38 inches, occurring in the period July through
Qctober, would produce 0.17 inches of runoff on the average. A rain

of 1,57 inches cccurring in the period November through Juns would also
produce 0,17 inches runoff on the average. This amount was the minimum
that would cause flooding to a depth of six inches at the smallest channel
eross=section. Therefore no rains of less Than these amounts were consi-
dered for flocd routing purpeses. A runcff of 0.17 inches would produce

a discharge cof 230 cubic feet per second at the minimum cross-section

and 1,000 cubic feet per second at the reference cross-section,

The minimum cross-sevtion is No. 12 located approximately 7 miles north-
west of Uo. 8. Highway No. 18l., The reference cross-section, No, 5, is
located about 1/4 mile northeast of the city limits of Kenedy, Texas,

at the confluence of Escondide Creek and Nichols Creeke

Channel capacity et the reference section is 5,110 cubic feet per second,
The peak discharge at this point for a 9.67-inch rain under present condi-
tions was 24,230 cubic feet per second. After installation and full
functioning of the measures in the watershed plan, the discharge at the
same polnt would be reduced to 12,530 cubic feet per second.

SEDIMENTATION INVESTIGATIONS

Methodology

Field surveys of the sedimentation problems in the Escondido Creek
watershed were made axcording to methods described in the revised
"Sedimentation Section e¢f Procsdures for Develuping Flood Prevention
Work Plans," Water Conservation-6, S¢S Region 4, March 26, 1952. Field
studies included reconnaissance surveys of the upland watershed, studies
of overbenk sediment deposits, flood plain secour, stream bank erosion,
and nature of channels and valleys on and near ail hydrologic cross=-
sections. Borings were made whers reguired o measure and study the
modern sediment deposits. In the preparstion of the report, tabular
summaries of all the above problems with explanatory text were included.
These ehow the basis for evaluation of damages by the economist.

Investigations of sediment sources in the watersheds above the eleven
propeged floodwaker retarding structures were made according to standard
procedures used in Unit 4, and predictions were made for future sedi-
mentation rates in each basin,




Sediment Jourcs Jtudies

The entire watershed is underlain by uncemented or slightly cemsnted
sedimentary formations of Tertiary (Miocens) age. The upper 35 percent

of the area is underlain by the Catahoula formation which ooneists chiefly
of eclays, sands and sandy clays with some beds of slightly cemented
sandstone. The Qskville formestion, which underlies the downstream section
(65 psrcent) of the watershed, consists of calcareous clays and sands

on which weathering has produced considerable areas of dark fine=-textured
soils. Hence the most important sedimenv sources are clays and sands,

The sediment derived ifrom sheet erosion was estimated by the method pre-
sented in ®Suggested Criteria for Estimsting Gross Sheet Erosion and
Ssdiment Delivery Rates for the Blackland Prairies Problem Areas in 8oil
Conservation,™ S(CS Region 4, February, 1953, The formula is based on
watershed surveys, including the following data: {1) 8Soil unit in acres
by slope in percent, slope length in feet and land use {cultivatsed,
pasture or woods), (2) average farming practices (peroent row crop and/or
percent small grain, etec.), (8) cover condition classes on pasture and
woods, (4) past history of land use, and (5) maximum 30-minute rainfall
intensity to be expected onee in two years.

The history of the gully development as given by early settlers indicates
that the gullies in the area have developed during the past 80 yearse.
Similar historic information was used to determine the rate of channsl
enlargement.

Based on these studies total annual sediment yields above the proposesd
floodwater retarding structures wers calculated to be as followsy 63,0
acre-feet (B6 percent) from sheet erosion, 8.0 acre-~feet (10 percent)
from modern gullies, and 3.0 (4 perosnt) acre-fest from chamnel enlarge=-
ment. The average yield of sediment per square mile is 1.77 more~feet
annually.

Bffect of Watershed Treatment on Sediment Yields

Areas damaged by overbank deposition and flood plain scour will be
rendered productive again after they have been protected from flooding
and adapted soil-improving crop rotations put into effect.

Desp-rooted legumes {sweet clover) should be grown in the crop rotations
to break up the plow pan, improve percolation rates and reduce runoff.
Fleld cbservations indicate that such orops would need the application
of oommercial fertilizers, which should be applied according to soil
tosts,

Present analysis indicates that 46 percent of the watershed is in orop-
lands The s0il is in fair physioal condition and the land uee is goode
At present 60 percent of the cropland is terraced and sown orops are

planted on 50 percent of the cultivated mcreage. However, it is recom-
mxded that deep-rooted legumes be planted on at least one-fourth of the




cropland ammually. 1In addition, terraces are recommended on the steeper
slopes to reduce erosion and control runoff. The maintenance of present
terrace systems should be improved and adequate cutlet systems should be
installed and maintained where needed, It is estimeted that 67 percent
of the gross erosion from the watershed is sheet erosion derived from

cropland,

The amount of sediment derived from sheet erosion on open and wooded pas-
ture land (46 percent of the watershed) constitutes 19 percent of the
gross erosion from the watershed. However, there are some areas of over-
use which would be improved by proper range management practices,

It is estimated that the application of conservation practices on the
watershed will reduce sediment from shest erosion by 26 percent,

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

The application of needed lend 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 increase the average life of the sediment reserve pools
of floodweter retarding structures by 25 percent.

FOUNDATION AND BORROW INVESTIGATIONS

Msthodology

Preliminary foundation investigations were made at four representative

dem sites. These investigations ineluded studies of the valleys, the
exposed rock sections, including litholegy, stretigraphy and structure,
Borings were made along the center lines and in the borrow areas at the
proposed sites, and both alluvium and bedrsok as they might affect con-
struction were described. These investigations were made with a Failing -
1500 core-drill rig. Geologic cross-sections cf the valleys were plotted
at all four dam sites,

Description of Formations

The center lines of the four sites (1, 2, 3 and 10) investigated are
located in the Oakville sand formation of Miocene sge. This formation
contains interbedded silts and clays as well as sand. Chalk or caliche
oubterops occur on the surface, especially on the tops of the hills,

The investigations on the above sites should represent conditions in five
other sites (4, 5, 6, 7 and 11) located in the Oakville sand formation.
3ites 8 and 9 located in the northeast section of the watershed are in

the cetahoula tuff formation. This formation contains volcanic tuff, con-
glomerates, and noncalcareous ash beds.




Valley Slopes

The valley slopes, from the ends of the dams down to the valley floors,
ars fairly uniform as to surface and underlying material. The soils on
the slopes are prinecipally residual silty clays and sandy clays and are
underlain by beds of clay and sand.

Borrow Areas

The borrow materials appear to be of adequate quanhities and should be
suitable for construstion throughout the depth examined and seampled,
These materials consist principally of fine-textured materials with
oceasional thin sandy zones,

Preliminary Recommendations

The beds outeropping on the slopes should present no particular diffi-
culties in construction of the abutments. In some sections in the abub-
ments and along the center line of the dams, the slays are underlain by
a sandy member of the formation. In most casss this sandy formation
should offer no foundation problems, but its situstion may necessitate
special design. The flood plains arse fairly narrow and contain varying
deposits of lcose sands with small amounts of gravels. These materials
should be removed during construction. No berings were made on sites 8
and 9, locsted in the Catahoula tuff formation. Field inspeotion of the
surface geclogy at these sites indicate that detailed investigation should
be made on these sites. Special design and construction procedures will
probably be required on these structures. Laboratory tests will be made
to determine the quality of materials for embankments end core walls.

Detailed investigations will be made at all sites before they are
designed for construetion,

ECONOMIC IRVESTIGATIONS

Methodology

The procedures outlined in the Economic Section of Water Conservation-6
Revised, were follecwed in the economic investigation. The following datsa
have besen submititsd to the Engineering and Watershed Planning Unit office
to substantiate the findings in this work plan;

l, Map of flood plain showing current land use.

2. Table showing deamageable value per acre of flood plain.

8s Table showing crop damage rates by seasons and depths,

4. Tables showing damage by floods in the eveluation series to
erops, other agricultural and nonagricultural property.

5. Table summarizing damage at current prices,




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

8. Table showing loss of production in reservoir areas.
9. Table showing individual structure justificatiomn.

Determination of Damage

Flood damege informetion for 70 percent of the flcod plain area of
Escondido {reek and its major tributaries was obtained from landownars
or operators. Most of the specifio information as to the smount and

- extent of damage related to the September 1946 flood. OQther information
obtained included flood plain land use, yields of major ¢rops, property
demage which would result from a msjor flood and the ganeral flood pro-
blem, The monetary value of the percentage of damsge to flood plain
lands by sediment deposition and scour was determined on the basis of
present vealues and costs.

Damage rates were determined for both season and depth of flooding.
Monetary evalustion was based on present prices and costs., After deterw
mining the amount of ¢rop damage which would have resulted from single
floods during the 20=-year rainfall periocd, this figure was adjusted for
recurrence of floodinge OQther agrioultural damag: ratss were based on
acres inundated ty a given floodo The percerntage of damage to flood
plain lands by sedimentation and scour was determined on the basis of
reduced productivity and incressed cost of production.

Determination of Benefits

l. Floodwater Rsduction Benefits

Floodwnter and sedimentv damages were calculated under present conditions
and those which will prevail after the installation of each class of
measures included in the recommended programe. The difference between
average annual dameges at the time of initiation of each class of meag-

) ures snd those expected after their instellation constitutes the benefit
brought about by that group through reduction of damage.

Benefits from reduction of crop and pasture damages were estimated from
the combined effects of reduction in area inundated snd depth of inunda~
tion. No benefits were estimated for pool areas of the floodwater retard-
ing struotures.

Benefits from the reduction of valley sediment demages, flood plain
scour, and other agricultural damages derived from each class of measures
were determined on the basis of the reduction of area inundated, lower
sediment yisld from upland areas and sediment storage in floodwater
retarding strustures,




2, Determination of Annual Benefit from Intensified Use of the Flood
Plaine

Benefits from more intensive agriculture use of flood plain lands result-
ing from the installation of floodwater retarding structures, were calcula-
ted on the basis of reductions in extent and frequency of flecoding and
statements of intent given by owners or operators of the flood plain lands,
See Appendix Table 1, page 9.

PROGRAM DETERMINATION

The location and extent of various land capebility classes within the
watershed were determined from soil surveys. From this basic information
determination was then made of the needed amounts of those conservation
messures which contribute direotly to flood prevention.

The hydraullc, hydrologic, sedimentation and economic investigations pro=-
vided data on the effeots of land treatment in terms of conservation bene=
fits and the reduction of flood damages resulting from such treatment.

Although significant benefits would result from installation of land
treatment measures, it was apparent that additional measures would be
required to attain the degres of watershed protection and flood damage
reduction desired.

Determination was mede secondly, therefore, of measures primarily for
flood prevention which would be feasible to install. The study made and
the procedurses used in that determination were as follows;

A base map of the watershed was prepared showing the watershed boundary,
drainage pattern, system of roads and railroasds, the limits of the towns
of Kenedy and Karnes City and other pertinent items.

Using consecutive 4™ aerial photographs and a stereoscops, all probable
floodwater retarding strusture sites were located, the limits and the
area of the flood plain delinsated, and points marked where valley cross=
sections should be taken for the determination of hydraulic characteris-
tics and for flood routing purposes., This information was placed on the
watershed base map for use in field surveys,

Cross-sections of the flood plain were made at representative places in
the valley. Data developed from these sross-sections permitted the compu-
tation of stage-area inundated relationships for various flood flows.

A fleld exsmination was made of all probable floodwater retarding struc-
ture sites previously located on the watershed base map. Sites which
did not show good storage possibilities or which would inundate rail-
roads, improved highways or highly developed areas were dropped from fur-
ther consideration. From the remaining sites a system of reservoirs

was seleoted for further consideration and detailed survey.




A topographic map was made of each proposed reservoir site in order to
determine the storage capacity of the site, the estimated cost of the
dam, and the areas of flood plain and upland that would be inundated

by the sediment reserve and flood pools. The height of the dams and si:ze
of the pools 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 flood pools and sediment reserve pools of all satis-
factory sites and the flood plain of the stream were drawn to scale cn a
oopy of the base map. A structure date table was developed to show for

each proposed structure the drainage arsa, storage capacity for flood-

water detention and for sediment storage in acre-feet and inches of

runoff from the drainage areas, release rate of the outlet tube, acres

of flood plein inundated by the sediment reserve and detention pools, volume
of fill in the dams and estimated cost of the structures. Investigated
structures which were found to return less bensfit than their cost were
eliminated from the pian,

When the lend treatment measures and those measures primarily for flood
prevention had been determined, a table was developed which gave the total
cost of each type of measure and the portion of the cost to be borme by

the participants. The summation of the total costs for all the needsd
measures represented the estimated cost of the flood prevention-conservation
program for the watershed,
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APPENDIX
Table 1
Increase in Income Through More Intensive Use of Flood Plain Lands
ESCONDIDO CREEK WATERSHED
(8an Antonio River Watershed)
g ! g 3 ) 3
Land Use : 3 ! 3 Gross s Net
: Acres; Yield ;Productiong Income ; Cost Income
{dellars }(dollars){dollars)
(1952 Prioe Levels)
Present Conditions;
Cotton 841 275 1b. 176,275 73,859 326,992 36,867
Corn 349 35 bu, 12,215 22,353 6,153 16,200
Grain Sorghum 128 18 owt. 2,304 @ 6,267 1,770 L, 497
Forage Borghum 218 3 +ton 95l 26,788 5,552 21,236
Oats 109 8 AUM g72 L L7 2,929 1,518
Flax 132 1L bu. 1,848 6,597 1,882  L,715
Idle 70 - a - - =
Pasture 2,069 0,7 AUM 1,448 7. 385 = 7,385
Mi scellaneous 66 - - = - -
Total 3,882 147,606 55,278 92,118
After Land Treatment and
Detention Storage:
Cotton 858 275 1b. 235,950 98,863 49,515 L9,3,8
Corn L68 35 bu, 16,380 29,975 8,251 21,724
Grein Sorghum 172 18 cewt. 3,096 8,21 2,379 6,002
Forage Sorghum L26 3 ton 1,278 35,886 7.438  28,11,8
Oats 16 8 aAUM 1,168 5,957 3,923 2,034
Flax 177 14 bue. 2,478 8,8,6 2,52 6,322
Pasture 1,560 0.7 AUM 1,008 5, 600 - 5,600
Miscellaneous 66 - - - - -
Totel 3,882 193,548 74,030 119,518
Net Increase 27,100
Less Added Damage 0ha7
Less Clearing Cost 1,400
Less Overhead 1,650
23,523
Discounted to Present
Worth 0926
21,782
Long=Term Price Adjustment 0,75

Net Benefit
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APPENDIX
Table 2

Individual Justification - Floodwater Retarding $tructurss
ESCONDIDO CREEK WATERSHED
(8sn Antonio River Watershed)

Total Benefits from Floodwater Retarding Structures - § 51,459
Drainage Areas Controlled (Table 6) - 44.95 square miles

Benefit per Square Miles Controlled - §1,144,80

* Individual Struoture Justificetion
t H 8 8 $ '
Site 2 Drainage Area : Total ¢ Annuml ; Annual ; Benefit-(gst
No.o g Sg. Wi, g Cost 3 Cosd ¢ Benefit ; Ratio
1 2,84 $ 60,553 % 2,279 $ 4,251 1.43 5 1
2 8TV 58,111 2,201 3,171 l.44 ; 1
3 4,66 68,081 2,059 5,335 2.08 4 1
4 6.24 76,560 2,928 7,144 2.44 35 1
b 1.33 40,204 1,523 1,523 1,00 3 1
6 2,70 67,238 2,510 3,091 1,23 ¢ 1
7 1.96 47,548 1,836 2,244 1,22 5 1
8 3,95 60,010 2,282 4,522 2,00 5 1
9 731 82,194 3,137 8,368 2,67 3 1
10 2,76 56,063 2,112 3,180 1.50 s 1
11 8043 83,281 3,161 9,850 3,06 1 1
Total 44,95 699,701 26,508 51,459 1,94 ; 1
Analysis of Installation Costs
. Site : Total Easement t Other 3 Total
Noo s Cost & Total ; Annual ;  Total : Apnuml : Annuel Cost
- 1 $ 60,5563 $ 5,810 $ 271 $ 54,743 ¢ 1,933 $ 2,204
2 58,111 6, H80 305 51,551 1,821 2,126
3 68,081 6,955 324 61,1286 2,160 2,484
4 76,360 13,850 835 62,710 2,218 2,863
8 40,204 2,865 124 37,5039 1,324 1,448
8 67,298 5,280 244 £2,048 2,191 2,435
7 47,546 4,830 225 42,716 1,536 1,761
8 60,010 5,880 274 54,130 1,913 2,187
9 82,194 13,860 645 68,334 2,417 3,062
10 56,083 5,005 233 51,068 1,804 2,037
11 83,281 12,420 578 70,861 2,508 3,086

Total 639,701 82,885 3,858 616,818 21,825 285,683
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PROGRAM EVALUATION SUPPLEMENT

Objective
Areas in which benefits are expected to accrue,

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

Plan of Study

Cooperative arrangements with other agencies.

Cost of evaluation program.,

Structure and hydrclogic gage location map.




EVALUATION QOF WATERSHED PROGRAM
ESCONDIDO CREEK WATERSHED
Qf the 8San Antonio River Wetershed
Karnes County, Texas

Obiective

The broad objective of the project ewaluation is to evaluste the effects
of a watershed protection program in both physical and economic terms, To
properly evaluate the effects, it will be desirable to meesure various physical
and economic factors within the watershed and the cheanges brought about in them
by the application of the program. This will include changes in rainfell-runoff
° charaoteristics, erosion, flood and sediment damages, evaporation losses and
agricultural production resulting from soil and water conserwvation improvements,

This information will be benefiocial to (1) the Soil Conservation Service
in the planning and design of watershed protection measures on other similar
watersheds, (2) other Federal agencises in the planning, design and operation
of downstream structures, (%) State and Federal agencies in their assistence
to industries, municipalities, etc., in the development of water supplies, and
(4) landowners and operators in the proper use and management of watershed

lands,

The spescific objective of the evaluation studies will be to determine the
relation between estimated and observed benefits expected to acerue annually as
a result of the applied program. These anmizl benefits are egtimated to be: 21/

1. Reduction of floodwater and sediment damages $,4,717
2, More intensive use of flood plain lands 16,336
3, Conservation benefits 263,126

Total all measures $321,179

Discussion of ereas in which benefits are expeoted to accrue

Benefits from reduction of floodwater and sediment demage are expscted
to ocour below all floodwater retarding structures. The area now subject to
damage is shown on Figure l, of the preliminary work plan,

- Benefits from more intensive use of flood plein lands will acerue along
the mein ohannel of Escondido Creek and its tributaries, (See flood plain
area, Figure 2 of the preliminsry work plan).

Conservation benefits are expected to accrue throughout the watershed as
& result of land use adjustments and instelling conservation measures., Records
will be maintained on the physical and economic effects of these measures.

The major portion of the "off-site™ benefits are expected to accrue primarily

1/ Table 5 Escondido Creek Watershed Preliminary Work Plan.
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as a result of installation of the "A"™ measures included in the program. The
groups of "B" measures which will contribute to the reduction of Moff-site"
damage will be primasrily instrumental in bringing sbout increased conserwation

benefits,

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

The objeetives of installing measuring devices are to meamsure precipitation
in the watershed, snd to measure stream flow in such a mamner that hydrographs
can be computed and relationships between runoff, stage and area inundated can
be determined where applicable. Means must also be provided for determining
the smount of sediment carried by the stream flow in determining the reduction

in sediment deposition and demages,

To mocomplish these objectives it will be necessary to install at the
locations shown on the attached map the following:

l. 10 standard rain gages
2 recording rain gages.

2. 2 water stage recorders and staff gages (reservoir)
3., 9 staff gages (reservoir)
L« 2 recording stream flow gaging stations.

Plan of Study

The objective of this plan of study is to outline the procedure to be
nsed in relating the nmeasurementz and schedules teken in the field to the
benefits to be achieved by the installation of the watershed protection

program.

l. The reduction of floodwater and sediment damage will be
determined in the following mamners

The rain gages, water stage recorders, and stream flow gages will
provide a record of the storms, inflow and outflow hydrographs in
key structures and a record of stream flow for the main stream reach
and tributaries in which floodwater and sediment damage occur.,
Heasurement of sediment deposition in the structure will give a
quantitative measurement of sediment movement. Damages will be
appraised by qualified personnel after each flood ooourring during
the period of ewveluation. For each event, the following determina-

tions will be made;

8, Damage with measures installed.
b, Damage that would have occurred without the measures.
0. Benefits creditable to the measures.

An annual report will be made of the benefits aocruing to the program,




2, More intensive use of land

Ammusel records will be kept by work unit personnel of lend use changes
brought about by the protection provided by the floodwater retarding
structures and other program measures, Comparison of net returns with
and without the progrem will provide the measurement of benefits,

3s Conservation benefits

Records will be kept by work unit personnel of the quantities of
B measures installed, the initial cost and the increased net returns

resulting therefrom,

Cooperative arrangements with other agencies

This plan has been formulated in conjunction with representatives of the
USGS, the Weather Bureau and the San Antonio River Authority.

The USGS has mpreed to the following: furnish and install staff page
scales on 9 floodwater retarding structures; furnish, install, operate and
meintain a water stage recorder on Site 11; furnish, install and operate a
gtresm flow gaging station at U, 8. Highway 181 on Escondido Creek; furnish,
install end operate s recording stream flow gaging station on Dry Bscondido
Creek below proposed Site 1l, until such time as Site 11 is built; and operate
& water stage recorder on Site 1 on & reimbursable basis from the Soil Conserva-
tion Service and furnish an analysis of flood runoff snd date on this site to
the Soil Conservation Service. The San Antonio River Authority will assist the
USGS in installing and operating the two stream gapges mentioned above,

The Weather Bureau has agreed to purchase and install the 10 standard and
2 recording rain gages, cost to be borne by the Soil Conservation Service,

The Soil Conservation Service, in addition to reimbursing the USGS and
the Weather Bureau as indicated above, will do the followings furnish and
instell a water stage recorder on floodwater retarding structure No. 1; furnish
and instell staff pepge backings for 9 additional floodwater retarding structures;
and maintein and read the gages end keep the rainfall records.

Once e year, or as neoessary, a Soil Conservation Service engineering
party will rerun cross-sections and take silt deposition measurements in
floodwater retarding structure sites.

Once a year work unit persommel will bring up to date physicsl inventories
and record any other pertinent information available,

With 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 evaluated single or group of "A™ messures
ingtalled and for the "B®™ measures as & group. Insofar as possible, these
eveluations will be the same as those ewaluated in the work plan. This informa-
tion will be put in report form and made available to the State Conservationist
for submission to Washington.
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Cost of Bvaluation Program

Costs

Annual

Installation Qperation
{Dollars) {Dollars)

U. 8. Weather Bureau will:

1. Purchase and install 12 rain gages
(10 standard and 2 recording) 0 0

So0il Conservation Bervice will:

1. Furnish, install, and maintain the
water stage recorder on Site 1 2,873.00 1/

2. Reimburse USGS for the operation of a
water stage recorder and hydrologic
computation of reservoir records on

Site 1 and analysis of rainfall data 1,400,00
3. Turnish and install staff gage backings

on 9 other sites 680.00
L, Furnish and install fence for rain

gages (12) 362,00
5. Operate and maintain gages 600.00

6. Reimburse U. S5, Weather Bureau for the
cost and installation of rain gages 1,110.60

7. Make economic investigations of flood-
water and sediment damage, and make periodic

resurveys of sedimentation in reservoirs 500,00 2/
8. Make annual inventory of land use and
crop yields in the flood plain 420,00 2/
Total Cost S(S 5,025,00 2,920,00

NS

To be inspected at time of rain gage visits,

Source of funds for economic evaluation; 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, recording,
analyzing data and preparing reports from funds allotted to them in the
Watershed Protection budget.
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Costs
Annual
Installation ration
{Dollars) EDollarsj
The U. S. Geological Survey will:
1. Furnish and install staff gage scales
on 9 floodwater retarding structures 1,000.00
2. Analyze rainfall data; operate a water
. stage recorder and make hydrologic
computations of reservoir records on
Site 1 0 0
3. Furnish, install, operate and maintain
the water stage recorder at Site 11 2,000.,00 1,400.00
L. TFurnish, install and operate recording
stream flow gaging station at ¥. 8.
Highway 181 on Escondido Creek 2,500.00 1,000,00
5. Furnish, install and operate recording
stream flow gaging station on Dry
Escondido Creek near the site of proposed
Site 11. (San &ntonio River Authority
to assist USGS with cost of items 3, L &
5 to the extent of 1/2 the cost) 2,000,00 1,000,00
Total Cost USGS 7,500.00 3,400,00
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