WATERSHED WORK PLAN AGREEMENT

between the

- - ryat
Local Organization

York Creek Improvement District
Local Organization

Local Organization

State of Texas :
(hereinafter referred to as the Sponsoring Local Organization)

and the

Soil Conservation Service
United States Department of Agriculture
(hereinafter referred to as the Service)

Whereas, application has heretofore been made to the Secretary of
Agriculture by the Sponsoring Local Organization for assistance in preparing
& plan for works of improvement for the York Creek

Watershed, State of _Texag
under the authority of the Watershed Protection and Flood Prevention Act

(Public Law 566, 83d Congress; 68 Stat. 666), as amended by the Act of
August 7, 1956 (Public Law 1018, 84th Congresa; 70 Stat. 1088); and

Whereas, the responsibility for administration of the Watershed
Protection and Flood Prevention Act, as amended, has been assigned by the
Secretary of Agriculture to the Service; and

Whereas, there has been developed through the cooperative efforts of the
Sponsoring Local Organization and the Service a mutuvally satisfactory plen
for works of improvement for the York Creek

Watershed, State of Texas
hereinafter referred to as the watershed work plan, which plan is annexed
to and made a part of this agreement;
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Now, therefore, in view of the foregoing considerations, the Sponsoring
Local Organization and the Secretary of Agriculture, through the Service,
hereby agree on the watershed work plan, and further agree that the works
of improvement as set forth in said plan will be installed, within
years, and operated and maintained substantially in accordance with the terms,
conditions, and stipulations provided for therein.

It ia mutually agreed that in installing and operating and maintaining
the works of improvement described in the watershed work plan:

1. The Sponsoring Local Organization will acquire without cost
to the Federsl Government such land, easements, or rights-of-
way as will be needed in connection with the works of improve-
ment, (Estimated coet § 311,179 2

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

3. The percentages of construction costs of the works of
improvement to be peid by the Sponsoring Local Organize~
tion and by the Service are as follows:

Works of Percent Sponsoring Percent Service Estimated
Improvement Local Organiza- Will Pay Construction
tion Will Pay Cogt
1 0 100 197,468
2 0 100 81,952
3 0 100 72,L01
L 0 100 L9, 972
5 0 100 71,069
6 0 100 3,k81
7 0 100 h1,h61 .
8 0 100 23,212
9 0 100 16,447
10 0 100 59,586
11 0 100 82,061
12 0 100 18,830
13 0 100 65,897
14 0 100 23,811
15 0 100 39,093
16 0 100 L0, 306
Channel
Improvement 0 100 565, 877
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The Sponsoring Local Organizstion will pay all of the costs
allocated to purposes other than flood prevention, and irri-
gation, drainage, and other agricultural water management.

The Service will bear the cost of all engineering services
applicable to works of improvement for flood prevention, and
irrigation, drainage, and other agricultural water management,
(Estimated cost $ 275,475 .)

The Sponsoring Local Organization will bear the cost of all
engineering services applicable to works of improvement for
all purposes other than flood prevention, and irrigation,
drainage, and other agricultural water management. (Estimated
cost § None )

The Sponsoring Local Organization will employ or provide
the following engineering and other services in connection
with the installation of the works of improvement:

The Contracting Officer will be Mr. Taylor Thomas, Secretary
of the York Creek Imptovement Diatrict,

Necessary legal assistance will be furnished by Alwin E. Pape,
County Attorney, Guadalupe County,

Necessary clerical assistance will be furnished by Mra, Lola
Scheffel, secretary of the Guadalupe County Farm Bureau.

The Sponsoring Local Organization will bear all costs of
administering contracts except the coat of enginaering
services applicable to works of improvement for flood pre-
vention, and irrigation, drainage, and other agricultural
water management,

The Service will provide the following engineering and other
servicea in connection with the installation of the works of
improvement: Necessary engineering services for surveys, site
investigations, layout, design, preparation of specifications,
supervision of construction and related forms of assistance.
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10.

11.

12,

13.

The Sponsoring Local Organization will obtain agreements

from owners of not less than 50 percent of the land above
each floodwater retarding structure that they will carry

out conservation farm or ranch plans on their land.

The Sponsoring Local Organization will provide assistance
to landowners and operators to assure the installation of
the land treatment measures shown in the watershed work
plan.

The Sponsoring Local Organization will encourage landowners
and operators to operate and maintain the land treatment
measures for the protection and improvement of the water-
shed.

The Sponsoring Local Organization will be responsible for
the operation and maintenance of the structural works of
improvement by actually performing the work or arranging
for such work in accordance with agreements to be entered
inte prior to issuing invitations to bid for comstruction
work.

The costs shown in this agreement represent preliminary
estimates. In finally determining the costs to be borne
by the parties hereto, the actual costs incurred in the
installation of works of improvement will be used.

This agreement does not constitute a financial document to
serve as a basis for the obligation of Federal funds, and
financial and other assistance to be furnished by the

Service in carrying out the watershed work plan is contin-
gent on the appropriation of funds for this purpose. Where
there is a Federal contribution to the construction cost of
works of {mprovement, & separate agreement in connection

with each construction contract will be entered into between
the Service, the Sponsoring Local Organization and the Contract-
ing Local Organization prior to the {ssuance of the invitation
to bid. Such agreement will set forth in detail the financial
and working arrangements and other conditions that are appli-
cable to the specific works of improvement .,

The watershed work plan may be amended or revised, and this

agreement may be modified or terminated, only by mutual
agreement of the parties hereto.
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l4. No member of or delegate to Congress, or resident commissioner,
shall be admitted to any share or part of this agreement, or
to any benefit that may arise therefrom; but this provision
shall not be construed to extend to this agreement if made
with a corporation for its general benefit.

Comal ~Hays«Guadulupe Soil Conservation District
Local Organization

Date ™
/

The signing of this agreement was authorigzed by a resolution of the govern~
ing body of the Comal.Hays~Cuadul upe Soil Conservation District

adopted at a meeting held on Cgﬁ l?oyég?}m
(Secretary, Local Organization)
Date é: oz 7 / é_ 7

7

York Creek Improvement Distri
Local Organizati

By

Title(w
Date 2&.;? PO T

The signing of this agreement was authorized by a resolution of the govern-
ing body of the York Greek Improvement Disirict
Local Organization:
adopted at a meeting held on 29 /J" 77
/7 7/

AT

(Sdfretary, Local Organization)

Date \’ﬁ?//&k?

Revised 10/1/56



WATERSHED WORK PLAN

YORK CREEK WATERSHED
Comal, Hays and Guadalupe Counties, Texas

Prepared Under the Authority of the Watershed
Protection and Flood Prevention Act (Public

Law 566, 83rd Congress; 68 Stat. 666 as amended
by Public Law 1018, 84th Congress; 70 Stat.
1088)

Prepared by: Comal-Hays-Guadalupe Soil Conservation District
{Cosponsor)

York Creek Improvement District
(Cosponsor)

With Assistance By:

U. 5. Department of Agriculture
S0il Conservation Service

April 1957
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SECTION 1

WATERSHED WORK PLAN
YORK CREEK WATERSHED

Comal, Hays and Guadalupe Counties, Texas
April 1957

SUMMARY OF PLAN

General Summary

The watershed work plan for watershed protection and flood prevention for
the York Creek watershed, Texas, was prepared by the Comal-Hays-Guadalupe
Soil Conservation District and the York Creek Improvement District as the
cosponsoring local organizations. Technical assistance was provided by
the United States Department of Agriculture.

The watershed work plan covers an area of approximately 146.6 squsre
miles, or 93,824 acres in Comal, Hays and Guadalupe Counties, Texas.
Approximately 56 percent of the watershed is cropland, 42 percent is
grassland, and 2 percent is in miscellaneous uses, such as stream channels,
towns, roads, and rallroads.

There are no Federal lands in the watershed.

The work plan proposes installing, in a 5-year period, a project for the
protection and development of the watershed at a total estimated instal-
lation coat of $2,895,678. The local or non-Federal share of this cost
will be $903,439. 1In addition, local interests will bear the entire cost
of operation and maintenance, with a capitalized value of $456,123. Of
the total project cost of $3,351,801, the non-Federal share will be
%1,359,562, and the Federal share $1,992,239,.

Agricultural water management in the form of groundwater recharge will
be a benefit accruing to two planned structures incidental to the major
project purpose, flood prevention.

Land Treatment Measures

The cost for land treatment measures is estimated at $607,260, of which
the local share is $582,260. The Federal share, consisting entirely of
technical assistance, is $25,000. Costs to be met with Federal funds
provided under authorities other than Public Law 566, as amended, are
not included in these figures,

Structural Measures

The structural measures included in the plan consist of 16 floodwater



retarding structures having an aggregate capacity of 20,205 acre-feet, and
19,97 miles of channel improvement. The total cost of these measures,
including the capitalized value of operation and mainterance, is $2, 744,541,
of which the local share is $777,302 and the Federal share $1,967,239. The
non-Federal share of the total cost of structural measures includes: land,
easements and rights-of-way, 40.0 percent; operation and maintenance,

58.7 percent; and administering contracts, 1.3 percent.

Damages and Benefits

The estimated average annual floodwater, sediment and erosion damage
without the project is $164,160. The estimated average annual damage
with the project, including land treatment and structural measures, is
$20,414. The average annual primary benefits accruing to structural
measures are $157,694, which are distributed as follows:

Floodwater damage reduction $101,865
Sediment damage reduction 317
Erosion damage reduction 5,897
Indirect damage reduction 10,808
Benefits from changed use of land 25,346
Benefits from outside project area 5,914
Benefits from water management (ground-

water recharge) 7,547

The ratio of the average annual benefits ($157,694) to the average
annual cost of structural measures ($96,767) is 1.63 to 1.

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

Provisions for Financing Construction

The York Creek Improvement District, which has taxing power, will contract
for the comstruction of the 16 floodwater retarding structures and the
15.97 miles of stream channel improvement listed in the plan. Funds

for the local share of the project will be financed by assessment of

local taxes.

Operation and Maintenance

Land treatment measures will be installed, operated, and maintained by
the landowners or operators of the farms on which the measures are
installed under agreements with the Comal-Hays-Guadalupe Soil Conser-
vation District. The 16 floodwater retarding structures and the 19.97
miles of improved channel will be operated and maintained by the York
Creek Improvement District, which has legal authority to raise funds.



DESCRIPTION OF WATERSHED

Physical Data

York Creek originates in the southeastern cormer of Comal County, approx-
imately 6.5 miles northwest of Hunter, Texas, and flows southeast
through Guadalupe County for about 32 miles. It runs into the San
Marcos River about one mile west of the town of Prairie Lea, Texas. The
largest tributaries are Mesquite, Oyster, Cottonwood and Little Cotton-
wood Creeks and Long Branch. The watershed has an area of 93,824 acres,
nearly all of which {5 in farms and ranches,

The topography ranges from steeply rolling in the Edwards Plateau, the
upper 17 percent of the watershed, to gently rolling in the remainder

of the watershed which lies in the Blackland Prairie Land Resource Area.
Elevations above mean sea level are 386 feet on the flood plain at the
lower end of the watershed, 665 feet in the channel at floodwater retard-
ing structure site 1, and 1,105 feet on the highest point of the watershed
divide. The average width of the main alluvial valley ranges from 3,300
feet in the lower one-half of the watershed to 1,400 feet in the upper
reaches of the Blackland Prairie area. The valleys in the Edwards
Plateau are 50 to 150 feet in width, flanked by steep, rocky slopes or
limestone bluffs.

The part of the watershed located in the Edwards Plateau Land Resource
Area 1s characterized by rough, stony and very shallow soils developed
from limestone. The predominant land use is range, with less than 3
percent of the area in cultivation. The soils of the Blackland Prairie
lie below the Edwards Plateau escarpment and are predominantly deep,
dark-colored clays. Slopes range from gentle to moderately steep,

with some very steep slopes. Extensive areas of these soils have
mantles of egg-shaped gravel ranging from scattered gravel over the
surface to a protective cover several inches deep, Normal farming
operations are not hampered by the gravel. Over 60 percent of the area
is in cultivation. A high percentage of the grassland was formerly in
cultivation, some of which was severely eroded before the change in
land use was made. The cover on the eroded soils consists mostly of
annuals, weeds and low-order native grasses.,

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

Land Use Acres Percent
Cultivation 52,190 56
Pasture and range 39,766 42
Miscellaneous 1/ 1,868 2
Total 93,824 100

1/ 1Includes roads, highways, railroads, towns, etc.



The largest storm that occurred in the 30-year period studied was a 6.44-
inch rain that extended over two days and produced 4.30 inches of runoff.
This runoff flooded the entire 7,745 acres of flood plain. Under present
conditions of the watershed, 99 percent of the flood plain would be
flooded by the runoff from the maximum storm expected once in 25 years.
At the present time, about 61 percent of the flood plaim is in cultiva-
tion, 21 percent in open pasture, and 16 percent in wooded or brushy

pasture.

Average temperatures range from 84 degrees Fahrenheit in the summer to
51 degrees in the winter. The normal frost-free season of 267 days
extends from March 7 to November 29,

The mean annual weighted rainfall for the watershed is 33.71 inches. It
is well distributed, with the wettest months being April, May, June,
September and October. Individual excessive rains causing serious
erosion and flood damage may occur in any season, but are most frequent
in the spring and fall months. The minimum recorded annual rainfall was
18.94 inches; the maximum was 50.36 inches.

Water for livestock and domestic use is supplied by shallow wells and
small farm ponds. 1In the Blackland Prairie area, a dependable supply
is not available. Towns within the watershed obtain their supply from
wells but the supply is not always dependable. 1In the Edwards Plateau
area, groundwater levels have dropped steadily in recent years, causing
great damage to farm, ranch, and municipal water supplies,

Economic Data

The economy of the watershed is almost entirely agricultural. Below
Hunter, cash crop production, chiefly of maize, cotton and corn,
predominates. Beef cattle production, along with a few scattered dairy
operations, is found throughout this section. The area above Hunter is
almost entirely rangeland, used to raise beef cattle, sheep and goats.

The average size farm in the watershed is 200 acres, sufficient for an
economical family unit. Owners of smaller tracts, however, have found
it necessary to supplement farm income by employment in nearby towns
and military installations.

San Antonio, population 507,300, San Marcos, pepulation 12,500, Seguin,
population 11,000, and New Braunfels, population 13,500, are within a
35-mile radius of the watershed. These nearby cities provide excellent
marketing, educational, cultural, recreational and medical facilities
for the people in neighboring communities.

The area is served adequately by 165 miles of roads, of which 62 miles
are paved. Adequate rail service is provided by three railroads.



Status of Conservation Work in the Watershed

The York Creek watershed is served by Scil Conservation S=2rvice work units
at Seguin, San Marcos and New Braunfelas, which are assisting the Comal-
Hays-Guadalupe Soil Conservation District., These work units have assisted
farmers and ranchers in preparing 288 soll and water conservation plans on
57,559 acres (63 percent of the agricultural land) within the watersiied and
in giviug guidance in establishing and maintaining planned measures. Forty-
three percent of the needed land treatment measures in the watershed have
been applied. Where land treatment measures have been applied and main-
tained as long as three to five years, average crop yields have increased
about one-third,

WATERSHED PROBLEMS

Floodwater Damage

Flooding occurs frequently in the York Creek watershed and causes severe
damage (figure 1). Large floods have occurred on an average of more than
once a year, the latest one being in September 1952. During the 30-year
period studied, 1924 to 1953, there were 42 floods which covered more than
half the flood plain as well as 79 smaller floods. Sixteen of the larger
and 38 of the smaller floods occurred during the growing season and :caused
considersble damage to growing cropa. It is estimated that the average

Flood of May, 1929, on York Creek at Zorn.
Estimated Floodwater Damag: - $215,876
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annual direct floodwater damage under existing conditicns is $140,3%3, of
vhich $74,571 is crop and pasture damage, $46,081 is other agricultural
damage, and $19,74% is nonagricultural damage, to roads and bvidges. 1In
addition, there are nimerous indirect damsges, such as interruption of
travel and initial losses sustained by deslers and industries in the area
which are estimated to average $14,%24 per year.

Sediment D:zmage

Sediment damage in this watershed consists of deposition on the York Creek
flood plain and the contribution of sediment to the authorized Gonzales

Reservolir on the San Marcos River.

Onl about 8 percent of the flood plain has been damaged by sediment., Clay
and silty clay deposits up to 5 feet deep have affected a total of 601 scres,
as follows: 180 acres damaged 10 percent, 235 acre. d:maged 20 percent, and
166 acres damaged 30 percent, in terms of reduced productivity. These
deposits are low in ovgenic matter and are in poor physical condition. Pro-
ductivity of these areas can be restored through intensive treatment in a
ghort period of time or through natursl recovery over a longer period. The
amount of these damages is estimated to be $593 annually under present condl-

tions.

Deposition in channels has reduced channel capacities, resulting in more
flooding and floodwater damage.

San Marcos River, nesr Luling, T xas; on gilt-laden
rise after heavy rains in York Creek watershed.



Of the total sediment produced in the York Creek drainage area under present
conditions, it is estimated that 140 acre-feet will be delivered annually

to the authorized Gonzales Reservoir, which will impound water to within

10 miles of the mouth of the watershed. This sediment damage to the reser-
voir is estimated to be $6,195 annually.

Erosion Damage

There are approximately 41,000 acres of land subject to sheet erosion in
this watershed. Sheet erosion rates are generally high since most of

this area is located within the Blackland Prairie Land Resource Area.
Approximately 40 percent of the cropland in the watershed has been given
conservation treatment; however, the untreated cropland includes most of
the steeper areas in the watershed. Pastures generally are in poor condi-
tion, especially on the eroded, formerly cultivated soils. Annuals and
poor quality perennial grasses make up much of the cover. Over 98 percent
of the sediment delivered to the planned floodwater retarding structures
comes from sheet erosiom.

Flood plain scour has damaged 1,141 acres (15 percent)} of the flood plain.
Removal of soil to depths ranging from 6 inches to over 3 feet has caused
the following damages: 615 acres, 10 percent; 314 acres, 20 percent;

131 acres, 40 percent; 60 acres, 60 percent; and 2] acres, 80 percent, in
terms of reduced productivity. The annual amount of this damage is
estimated to be $8,250 under present conditions,

The total area affected by bank erosion in the watershed is small. Most
of the erosion occurs in the middle reaches of the mainstem, with lesser
amounts occurring on the smaller tributaries. Less than 2 percent of the
sediment produced above planned floodwater retarding structures is from
channel erosion. Three percent of the estimated annual sediment yield

at the mouth of the watershed is from this source.

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

There 1s very little activity relative to drainage or irrigation in the
watershed. No individual landowner or groups of landowners have indicated
an interest in providing additional storage in any of the floodwater
retarding structures for irrigation purposes. None of the towns in the
watershed indicated an interest in providing additional storage capacity
in any of the floodwater retarding structures.

EXISTING OR PROPOSED WORKS OF IMPROVEMENT

Only minor efforts have been made to prevent or control floods in the
York Creek watershed. Some attempts at enlargement and straightening of
stream channels have been made on an individual basis, with very little
effect on the reduction of flood damages. The Comal-Hays-Guadalupe Soil
Conservation District, York Creek Improvement District, and the



Guadalupe-Blanco River Authority have been very active in establishing
land treatment measures in the watershed.

In the development of the water rescurces of the Guadalupe River Basin, the
Guadalupe-Blanco River Authority, in cooperation with the U. §. Department of
the Army,Corps of Engineers, has proposed several reservoirs within the
basin, The Gonzales Reservoir located on the San Marcos River below the
mouth of York Creek has been authorized and damages to it by deposition of
sediment originating from York Creek drainage area have been calculated

under present and future conditions.

It is estimated that 140 acre-feet of sediment from York Creek are
delivered annually te the site of the authorized Gonzales Reservoir.

The combined land treatment measures and floodwater retarding structures
are expected to reduce this amount by 63 percent.

WORKS OF TMPROVEMENT TO BE INSTALLED

Land Treatment Measures for Watershed Protection

An effective conservation program based upon the use of each acre of
agricultural land within its capabilities and its treatment in accord-
ance with its needs, such as is now being carried out by Comal-Hays-
Guadalupe Soil Conservation District, is necessary for a sound flood
prevention program on the watershed., Basic to reaching this objective
is the establishment and maintenance of all applicable soil and water
conservation and plant management practices essential to proper land
use, Emphasis will be placed on accelerating the establishment of
those land treatment practices which have a measurable effect on the
reduction of floodwater and sediment damages.

The amounts and estimated costs of the measures that will be installed by
the landowners and operators are shown in table 1. The estimated total
cost of planning and installing these measures, exclusive of expected
reimbursement from ACPS or other Federal fanmdsz, is $607,260.

Most of the land treatment measures will function to decrease erosion
damage and sediment production from fields and pastures by providing
improved soil-cover conditions. These measures includs cover cropping,
use of rotation hay and pasture and crop residue utilization for crop-
lands of the watershed, and pasture and range seeding to establish good
cover for grasslands. They also include: brush eradication, to allow
grass stands to improve for replacement of the poor soil cover afforded
by brushy pastures; the construction of farm ponds, to provide adequate
numbers and locaticns of watering places to prevent cover-destroying,
seasonal concentrations of livestock; and proper use of range and pasture,
to provide improvement, protection and good maintenance of grass stands.
These measures, especially the cropland measures and pasture and range
seeding, also effectively improve soil conditions which allow larger
amounts of rainfall to soak into the soil at more rapid rates.
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TABLE 1 - ESTIMATED INSTALLATION COSTS lf
York Creek Watershed, Texas
Price Base: 1956
Total Project
: :No. to be: Estimated Cost
Items : Unit : Applied : Federal :Non-Federal: Total
(dollars} (dollars) (dollars)
LAND TREATMENT PRIMARILY FOR
I. Watershed Protection
Scil Conservation Service
Contour Farming Acre 18,685 - 9,342 9,342
Cover Cropping Acre 17,235 - 155,115 155,115
Crep Residue Utilization Acre ‘9,825 - 13,878 13,878
Land Clearing Acre 32 - 800 800
Rotation Hay and Pasture Acre 3,019. - 27,171 27,171
Brush Control Acre 8,913 - 69,076 69,07«
Deferred Grazing Acre 19,764 - 44,469 44,465
Pasture Planting Acre 7,151 - §5,812 85,812
Proper Use Acre 25,788 - 59,312 59,312
Range Seeding Acre 1,007 - 9,264 9,264
Rotation Grazing Acre 3,651 - 3,651 3,651
Diversion Construction Mile 22,7 - 2,270 2,270
Pond Construction No. 107 - 24,610 24,610
Terracing Mile 1,041 - 62,460 62,460
Warerway Development Acre 501 - 15,030 15,030
Technical Assistance (accel.) - - 25,000 - 25,000
TOTAL 1AND TREATMENT 25,000 582,260 607,260
STRUCTURAL MEASURES
Soil Conservation Service
Floodwater Retarding
Structures No. 16 947,047 - 947,047
Channel Improvement Mile 19.97 565,877 - 565,877
TOTAL CONSTRUCTION COSTS 1,512,924 - 1,512,924
INSTALLATION SERVICES
Soil Conservation Service
Erpineering Services 275,475 - 275,475
Qther 178,840 - 178,840
TOTAL INSTALLATION SERVICES 454,315 - 454,315
JTHER COSTS
Land, Easements & R/W - 311,179 311,17¢
Administering Contracts - 10,000 10,000
TOTAL OTHER COSTS - 321,179 321,179
[OTAL TNSTALLATION - STRUCTURES 1,967,239 321,179 2,288,418
TOTAL INSTALLATION COST 1,992,239 903,439 2,895,678
SUMMARY
___TOTAL SCS 1,992,239 903,439 2,895,678
[OTAL 1,992,239 9U3,439 2,895,678

i! No Federai lands are involved.

April 1957
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In addition to the soil improvement and cover measures, above, land treat-
ment includes contour farming, tervacing, diversion constiuction, and
vaterway development to serve these measures, all of which have a measur-
able effect in reducing neak discharge by slowing the course of runoff
watcer from fields. These measures also help the soil improvement and
cover measures to reduce erosian damagr and sediment yield.

Structural Mcasures for Flood Prevention

A system of 16 floodwater retarding structures and 19,97 miles of chamnel
improvement will be Iinstselled in the York Creek watetshed to afford the
needed protection to flood plain lands that cannot be provided by land
treatment meoasures alone. Figure 2 shows a section of a tynical flooduwater
retarding structure. The structures will detain temporarily the total wun-
off from 48 percent of the watershed from a storm that can be expected to
occur ne more often than once In 25 years. The chanvei improvement will
prevent flooding from storms that can be expected to occur no more often
than once in three years.

Fioodwster retarding structures release water slowly following
heavy rains.



SOM-H -

JUNLONYLS ONIQUVLIY ¥ILYMAOO0Td TVOIdAL ¥ 40 NOILD3S
2 aant 4

: ~1t§ R L Tt il ﬁﬁn _ A T - e @f»@uﬁ.ﬁ .Wu.mmn”
SR HONIY L .umoo 5 37/ e

m.u.ﬁ\..\ .Pﬁa\ -._,. __,,_s
&m‘% T ) L1d MOHHOT R _

.u.\._. |\Ww\>w,.\\m\,,m 2 ./..x_v....w RN S - ...\ b = = }urmmmulumlmc.lﬂi e ies v el a.aiw}|”]i.|.. =
Gorrioadazs i | | = Hm@%&&@%@%%ﬁsm
G BRI R AN u\ o

_____GtEgEm LIS




14

Sites for the floodwater retarding structures will be provided by local
interests at no cost to the Federal Government. The value of these sites
is estimated to be $165,479, based on current market values as furnished

by real estate dealers and other local people. However, the value of
production losses in structure and pool areas, capitalized for 50 years,

is estimated to be $294,329, so this larger value has been used as the
value of the land for these structures. Only 73 acres of fleood plain will
lie within the sediment pools and 74 additicnal acres within the detention
peols of the structures, The value of additional land required for channel

improvement is estimated to be $16,850.

The locations of the floodwater retarding structures and channel improve-
ment are shown on the Planned Structural Measures Map, figure 3. The total
estimated cost of establishing these works of improvement (table 1} is
$2,288,418, of which $321,179 will be borne by non-Federal interests, and
81,967,239 by the Federal Govermment,

BENEFITS FROM WORKS OF IMPROVEMENT

The combined program of land treatment and structural measures described
above would prevent flood damage from 31 of the total of 121 floods, such
as occurred in this watershed from 1924 to 1953, inclusive. Of the 42
major floods, 36 would be reduced to minor floods. Average annual flood-
ing throughout the watershed would be reduced from 13,240 acres to about

2,530.

The estimated average annual flood, erosion and sediment damage within the
watershed would be reduced from $164,160 to $20,414, an 88 percent reduc-
tion. About 83 percent of the expected reduction in the average annual
damage would result from the system of floodwater retarding structures and
the channel improvement. With the project installed, the mainstem flood
plain above cross section 28 (see figure 1) and the tributary flood plains
below floodwater retarding structures will be essentially flood-free for
all storms up to the size thaft can be expected to occur no more frequently
than once in 7 years. The mainstem flood plain below cross section 28 will
experience some flooding from storms bigger than the 3-year-frequency
storm.

Owners and operators of flood plain lands say that, if adequate flood
protection is provided, they will restore some of the land now in pasture
to the production of high value crops such as cotton, corn and maize.
This pastureland was in cultivation at one time, but reverted to pasture
because of the flood hazard. It is estimated that increased net income
from such restoration will amount to $25,346 (long-term prices) annually.

Benefits of $3,959 annually will accrue to the planned structural measures
in the York Creek watershed from reduction of damages on the mainstem of
the San Marcos River below the mouth of York Creek. Benefits in the
amount of $1,955 annually will be derived from the reduction of sediment
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damage to the authorized Gonzales Reservoir. Additional incidental benefits
from agricultural water management (groundwater recharge) accruing to fleod-
water retarding structures No. 1l and No. 2 will amount to $7,547 annually.
The total flood prevention benefits, including reduction in flood damages,
benefits from restoration of use of flood plain lands, and incidental
benefits from agricultural water management, are estimated to be $157,694
annually,

COMPARISON OF BENEFITS AND CDSTS

The average annual cost of tue structural measures (converted from total
installation cost, plus operation and maintenance) is estimated to be
$96,767. When the project is completely installed, it is expected to
produce average annual benefits of $157,694. The project, therefore,
will produce benefits of $1.63 for each dollar of cost. There are other
substantial values which will accrue from the project, such as increased
opportunity for recreation, improved wildlife conditions, better living
conditions and a sense of security which have not been used for project
justification.

ACCOMPLISHING THE PLAN

Federal assistance for carrying out the works of improvement, as described
in this work plan, will be provided under the authority of the Watershed
Protection and Flood Prevention Act (Public Law 566, 83rd Congress; 68
Stat. 666, as amended by Public Law 1018, 84th Congress; 70 Stat. 1088) .

The Extension Service will assist with the educational phase of the
program by conducting general information and local farm meetings,
preparing radio and press releases, and using other methods of getting
information to landowners and operators in the York Creek watershed.
This activity will help to get both the land treatment practices and the
structural measures for flood prevention carried out.

Land Treatment Measures

Land treatment measures (table 1) will be established by farmers and
ranchers in cooperation with the Comal-Hays-Guadalupe Soil Conservation
District. The cost of applying these measures is exclusive of expected
reimbursement from the Agricultural Conservation Program or other Federal
programs, based on current program criteria, and will be borne by the
owners and operators of the land. The soil conservation district, with
the help of the Soil Conservation Service, 1s giving assistance in the
planning and application of these measures under its going program. This
assistance will be accelerated to assure application of the planned
measures within the 5-year installation period of the project,

The governing body of the Comal-Hays-Guadalupe Soil Conservation
District, with assistance from the York Creek Improvement District,
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will arrange for meetings according to a definite schedule., By this means
and by individual contacts they will encourage landowners and operators
within the watershed to adopt and carry out soil and water conservation
plans on their farms. District-owned equipment will be made available to
the landowners in accordance with the existing arrangements for equipment

usage in the district,

The S50il Conservation Service will assign additional technicians and aids
to the Comal-Hays-Guadalupe Soil Conservation District to assist landowners
and operators cooperating with the district in accelerating the preparation
and application of soil, plant and water conservation plans.

The soil and water conservation loan program of the Farmers Home Adminis-
tration is available to all eligible individual farms and ranches in the
area., Educational meetings will be held im cooperation with other agencies,
outlining the services available and eligibility requirements. Present

FHA clients will be encouraged to cooperate in the program.

The County ASC Committee will cooperate with the governing body of the
soil conservation district by selecting and providing financial assistance
for those ACPS practices which will accomplish the conservation objectives

in the shortest possible time.

Structural Measures for Flood Prevention and Sediment Reduction

The York Creek Improvement District, which has taxing power, will let and
service all contracts for the construction of all floodwater retarding
structures and channel improvement listed in the plan. Funds for the
local share of project costs, including land, easements, rights-of-way

and administering contracts, will be raised through a bond issue financed
by local taxes. The district will furnish all land, easements and rights-
of-way for all structural measures at no cost to the Federal Government.
Land or easements for the sites for the structures and the pools created
by them, and for the channel improvement work will be obtained as far as
possible by private donation. In those instances where such donations
would create excessive hardship, easements will be purchased. Construction
of the structural measures will be started as soon as the local organiza-
tion is equipped to handle its responsibilities, Federal funds are avail-
able, the necessary easements are obtained and maintenance agreements are
executed. Floodwater retarding structures and the planned channel improve-
ment will be scheduled for comstruction so as to complete the project
within a 5-year period.

The following is a grouping of structures for construction purposes, each
of which has a favorable benefit-cost ratio, based on those benefits
obtained within the boundary of each construction unit:

Construction Unit No, 1 - Sites 13, 14 and 15
Construction Unit No. 2 - Sites 1, 2, 3, 4, 5, 6, 7 and 8
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All necessary land, easements, and rights-of-way will be obtained for each
construction unit before Federal financial assistance is made available for
installation of any part of that construction unit,

Technical assistance will be provided by the Soil Conservation Service to
assist in planning, design, preparation of specifications, supervision of
construction, preparation of contract payment estimates, final inspection,
execution of certificates of completion, and related tasks for the estab-
lislment of the planned structural measures for flood prevention and
sediment reduction.

The cooperating parties have agreed on a schedule for the 5-year installa-
tion period calling for installation of the structures in Construction
Unit ! first, then structures 1 through 5 in Construction Unit 2, and the
remaining structures and channel improvement last. Construction on sites
6, 8 and 9 will be delayed until 80 percent of the needed land treatment
meagures have been applied on their respective drainage areas due to
unusually high sediment production rates. This schedule will be adjusted
from year to year on the basis of any significant changes in the plan
found to be mutually desired, and in light of appropriations and accomplish-
ments actually made. It will be necessary to comstruct all floodwater
retarding structures included in the plan before starting work on channel

improvement,

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

PROVISIONS  FOR OPERATION AND MAINTENANCE

Land Treatment Measures

Land treatment measures will be maintained by the landowners or operators
of the farms and ranches on which the measures are installed, under agree-
ments with the Comal-Hays-Guadalupe Soil Conservation District. Represen-
tatives of the Soil Conservation District will make periodic inspections
of the land treatment measures to determine maintenance needs and
encourage landowners and operators to perform maintenance. They will
make district-owned equipment available for this purpose.

Structural Measures for Flood Prevention and Sediment Reduction

The 16 floodwater retarding structures and the 19.97 miles of channel
“improvement will be operated and maintained by the York Creek Improvement
District, which has legal authority to raise funds, under a maintenance
agreement with the Comal~Hays-Guadalupe Soil Conservation District.

All floodwater retarding structures will be inspected by representatives
of the cosponsoring organizations and the Soil Conservation Service at
least annually and after each heavy rain or streamflow. Items of
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inspection will include, but not be limited to, the conditions of the
principal spillway and its appurtenances, the emergency spillway, the

earth fill, the vegetative cover of the earth fill and emergency spill-
way, and fences and gates installed as a part of the floodwater retarding
structures. The improved channel will be inspected at least annually by
representatives of the cosponsoring organizations and the Soil Conservation
Service to determine the need for control of vegetation to prevent the
reduction of channel capacity and accumulation of sediment. The cosponsor-
ing local organizations will maintain records of all maintenance inspec~-

tions.

The estimated annual operation and maintenance cost is $16,082, based on
long-term price levels. The necessary maintenance work will be accomplish-
ed through the use of contributed labor and equipment, by contract, or by
force account or a combination of these methods. Funds for accomplishing
the maintenance work will be obtained from revenue derived through
asgessments on the benefited lands in the York Creek Improvement District.

Provisions will be made for free access of representatives of the cospon-
soring organizations and the Federal Government to inspect the 16 flood-
water retarding structures and their appurtenances and channel improve-
ments at any time.

The cosponsoring local organizations fully understand their obligations
for maintenance and will execute specific maintenance agreements prior to
the issuance of any invitation to bid,

COST~-SHARING

The Federal Govermment expects to provide technical assistance in the
amount of $25,000 during the 5-year installation period to accelerate the
installation of land treatment measures included in the plan for reduction
of erosion and peak rates of runoff. Private interests will install these
measures at an estimated cost of $582,260 (table 1).

The required non-Federal costs for structural measures, consisting of the
value of land, easements and rights-of-way, ($311,179), the capitalized
value of operation and maintenance of works of improvement ($456,123), and
the cost of administering contracts ($10,000), are estimated at $777,302.

The entire cost of constructing the structural measures, amounting to
$1,512,924, will be borne by the Federal Government. In addition, the
installation services cost of $454,315 will be a Federal expense. This
1s a total Federal structure installation cost of $1,967,239.

The total project cost of $3,351,801, including operation and mainte-
nance, will be shared 59.4 percent ($1,992,239) by the Federal Government
and 40.6 percent ($1,359,562) by non-Federal interests.
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CONFORMANCE OF PLAN TO FEDERAL LAWS AND REGULATIONS

The installation of the proposed watershed protection and flood prevention
project on the York Creek watershed and the expansion of this program to

the San Marcos River would give added protection to flood plain lands along
this stream and greatly reduce the sediment load carried by it. The planned
works of improvement will constitute a needed and harmonious element in the
comprehensive development of the Guadalupe Basin under the program of the
Guadalupe-Blanco River Authority. They provide additional upstresm develop-
ments to supplement and protect downstream flood plains and works and thereby
enhance the values that will be derived from them.

This project plan conforms to all Federal laws and regulations, and will
have no known detrimental effect on any downstream projects that might be
constructed in the future,
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SECTION 2

INVESTIGATIONS, ANALYSES AND SUPPORTING TABLES

INVESTIGATIONS AND ANALYSES

Land Treatment

Soill Conditions

The soils in York Creek watershed are generally in fair condition. The treat-
ed cropland has a reasonably good agronomic rotation consisting of sweetclover
(usually overseeded in small grains) and winter legume cover crops planted
with row crops, Less than one-half of the cropland has not had the full land
treatment installed. This area includes small areas of severely eroded soills
that are in very poor condition. Pastures in the Blackland Prairie are
generally in poor condition, Formerly cultivated and severely eroded areas
make up a high percentage of the pasture, Natural recovery of desirable na-
tive grasses has been slow.

Cover Conditions and Range Sites

The rangeland in the watershed is 4 percent in good range condition, 29 per-
cent in fair range condition, and 67 percent in poor range condition. There
are four range sites in the watershed: Steep Rocky Slope site, Fine Textured
Upland site, Deep Soil site, and the Deep Upland site. These are described
as follows:

The Steep Rocky Slope site occupies steep to very steep slopes with soills
ranging from bare rock to rather deep pockets. A large variety of native
plants are found. Big bluestem, Indiangrass and other tall grasses are found
in the deep pockets; sidecats grama, little bluestem and other midgrasses
occupy most of the area; and annual weeds and grasses are found on the very
shallow areas. Invaders, such as cedar and Texas grama, often dominate this

site,

The Fine Textured Upland site 1s made up of clay soils which are usually be-
tween 10 and 20 inches in depth and occupy gentle to rolling slopes. The
native vegetation consists primarily of midgrasses, such as little bluestem,
sideoats grama and green sprangletop. Cedar and oak have invaded and often
dominate this site, Other invaders include threeawn, Texas grama, and red

grama,

The Deep Scil "site is composed of soils which are over 20 inches deep and are
located on gentle slopes. The better grasses found on this site are big
bluestem, Indiangrass and little bluestem. Invaders, such as oak, cedar and
annual weeds and grasses currently occupy much of this site,
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The Deep Upland site is found on flat or gently sloping areas with deep, fine-
textured, dark clay soils. Original climax vegetation consists of little
bluestem, big bluestem, switchgrass, Indiangrass and wildrye. Where original
vegetation has been reduced in stand and vigor, plants such as Texas winter-
grass, Texas cupgrass, silver bluestem and curly mesquite have increased.
Where the range has been severely misused, invading plants such as mesquite,
tasajillo, prickly pear and lotebush are present in large numbers.

The range condition of these areas is shown on the following table:

Range Site and Condition Class

Condition : : Percent
Class : Acres : For Site

STEEP ROCKY SLOPE SITE

Good 0 0
Fair 1,510 41
Poor 2,172 59

Total 3,682 100

FINE TEXTURED UPLAND SITE

Good 0 0
Fair 2,433 26
Poor 6,926 74

Total 9,359 100

DEEP SQIL SITE

Good 0 0
Fair 0 0
Poor 2,302 100

Total 2,302 100

DEEP UPLAND SITE

Good 1,710 7
Fair 7,571 a1
Poor 15,142 62
Total 24,423 100
ALL SITES
Good 1,710 4
Fair 11,514 29
Poor 26,542 67
Total 39,766 100

e e
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Land Use and Treatment Needs

The land use on the upland was obtained by using a random sample composed of
25 percent of the Edwards Plateau and 20 percent of the Blackland Prairie,
These sample areas were expanded to the total upland acreage. The land use
of the flood plain was planimetered from the flood plain strip mep that was
developed during the economic investigation.

The current conservation needs of the Comal-Hays-Guadalupe Soil Conservation
District were used as the basis for arriving at the land treatment needs for

the watershed,

Program Determination

Determination was made, first, of the needed land treatment measures which
contribute directly to flood preventiom remaining to be done in the water-
shed, based on range condition classes and land capability classes developed
from soil surveys. The hydraulic, hydrologic, sedimentation and economic
Investigations provided data on the effects of these measures as related to
sediment and flood damages resulting from such treatment. Although signifi-
cant benefits would result from application of these needed land treatment
measures, it was apparent that other sediment and flood prevention measures
would be required to attain the degree of watershed protection and sediment
and flood reduction desired,

Determination was then made of structural measures for sediment reduction
and flood prevention which would be feasible to install. The study made and
the procedures used in that determination were as follows:

1. A base map of the watershed was prepared showing the watershed
boundary, drainage pattern, system of roads and railroads, and
other pertinent information. A stereoscopic study of 4-inch con-
secutive sgerial photographs located all probable floodwater retsard-
ing structures, the limits and the area of the flood plain, and
points where valley cross sections should be taken for the
determination of hydraulic characteristics and for flood-routing
purposes. This information was placed on the watershed base map
for use in fileld surveys. Cross sections of the flood plain were
surveyed at the selected locations. Data developed from these
cross gsections permitted the computation of stage-area inundated-
damage relationships for various flood flows. A map was prepared
of the flood plain on which land use, cross section locations, and
other pertinent information were recorded.

2. A field examination was made of all probable fleodwater retarding
structure sites previnously located stereoscopically. Sites which
did not show good storage possibilities or which would inundate
highways or improvements were dropped from further consideration.
From the remaining sites a system of floodwater retarding structures
was selected for further consideration and detailed survey, Plans
of a floodwater retarding structure, typical of those planned for
this watershed, are illustrated by figures 4 and 4A.
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3. A topographic map was made of the pool area of each of the proposed
sites in order to determine the storage capacity of the site, the
estimated cost of the dam and the areas of flood plain and upland
that would be inundated by the sediment and flood pools. The height
of the dams and the size of the pools were determined by the

) storage volume needed to temporarily detain a minimum of 3.4 inches
of runoff in the Edwards Plateau Land Resource Area and 4.0 inches
in the Blackland and to provide the additional storage needed for
sediment, The topographic features are such that costs will be
essentially the same with minor variations in storage. The
limits of the flood pools and sediment pools of all satisfactory
sites and the flood plain of the stream were drawn to scale on
a copy of the base map. Structure data tables were developed to
show, for each structure, the drainage area, the storage capacity
needed for floodwater detention and sediment, storage in acre-feet
and in inches of runoff from the drainage areas, the release rate
of the principal spillway, the acres inundated by the sediment and
detention pools, the volume of fill in the dams, and the estimated
cost of the structures (tables 2 and 3),

4. Damages resulting from floodwater, sediment, erosion and lowering
the ground-water table were determined from damage schedules and
surveys of sample areas. Reductions in these damages resulting from
the proposed works of improvements were estimated on the basis of
reduction of area inundated and depth of inundation by various run-
off depths, in inches, as determined by flood routings. These flood
routings were made for conditions without the project and for
future conditions, assuming that the proposed works of improvement
had been installed. Benefits so determined were allocated to
individual measures or groups of Iinterrelated measures on the basis
of the effect of each on reduction of damages. In this manner it
was determined that floodwater retarding structures and channel
improvement could be economically justified. By further analysis
those individual floodwater retarding structures and interrelated
structures which had favorable benefit-cost ratios were determined.
Those which were unfavorable were dropped from further consideration
and, where replacements were found to be necessary to effect needed
control, alternate sites were investigated until a system of flood-
water retarding structures and channel improvement was developed
which would give maximum net benefits, These works were included
in the plan,

When the structural measures for flood prevention had been determined, a table
wag developed to show the total cost of each type of measure. The summation
of the total costs for all the structures represented the estimated cost of
the planned watershed protection and flood prevention project {table 1), A
second cost table was developed to show separately the annual installation
cost, annual maintenance cost and total annual cost of the structural measures
(table 6).
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Hydraulic and Hydrologic Investigations

"The following steps were taken as part of the hydraulic and hydrologic investi-
gations and dejerminations:

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

2, _Engineering surveys were made to collect information on selected
stream reaches, including valley cross secticns, channel capaci-
ties, and other hydraulic characteristics, and on proposed
structure sites to collect data used in design,

3. Determination was made of the hydrologic conditions of the watershed,
taking intc consideration such factors as soils, land use, topography,
climate and cover.’

4., Determination was made of the rainfall“runoff relationship. This was
then compared to nearby actual gaged runoff,

5. The frequency of meteorologic events was determined by computing the
plotting positions of historical series taken from climatological
papers and water supply bulletins, and plotting rainfall, runoff and
peak discharges against their respective plotting positions on Hazen
probability paper,

6. The relationship of precipitation to runoff, flood stage and area
inundated was determined.

7. Determination was made of peak discharges under present conditions,
as related to area inundated and damages.

8. Determination was made of peak discharges and gres inundated and
damages under conditions which would exiet due to:

a. Effect of land treatment messures.

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

¢. Effect of land treatment measures, flocdwater retarding
structures, and channel improvement.

d. Consideration of alternative programs and measures.
9. Inflow hydrographs were developed for all structure sites.
From a graph showing cumulative departures from normal precipitation the
rainfall for the period 1924 to 1953, inclusive, was aelected as most

representative of normal rainfall for this watershed.

The largest rain which occurred during the 30-year period was s storm of
6.44 inches. An average rein of this magnitude, under Moisture Condition
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No. 11, would produce 4.30 inches of runoff, Under present conditions, 7,745
acres of flood plain would be flooded by runoff from this sterm.  If such a
rain were to occur after land treatment practices and measures had been
applied, it 1s estimated thsat the area inundated would be reduced to 7,545
acres, With land treatment measures applied and the structural measures for
flood prevention in operation, only 4,683 acres would be flooded,

The runoff from the 25-year-frequency storm was used to establish the mini-
mum detention storage requirements. A& runoff of 3.40 inches in the Edwards
Plateau Land Resource Area and 4.00 Iinches in the Blackland Prairie Land
Resource Area were established from analysis of the conditions existing in
the watershed as the minimum detention storage requirements in the floodwater
retarding structures. Inflow hydrographs for structure design were developed,
using the runoff as determined from the Moisture Condition No. II Curve for
each site. This amount of runoff would be produced by a 15.50-inch point rain
in a period of six hours. The size of the emergency spillway and the depth
of flow were calculated for each structure, It was found that a rain of 3.20
inches, Moisture Condition No. 0; 1.60 inches, Moisture Condition No. I;

0.81 inch, Moisture Condition No. 1I; and 0,31 inch, Moisture Condition No.
111, would produce an average of 0.05 inch of runcff. This is the minimum
that would cause flooding to a depth of six inches at the smallest channel
cross section; therefore, no rains producing leass than this amount of runoff
were considered for flood-routing purposes. A runoff of 0,05-inch would
produce a discharge of 350 cubic feet per second at the minimum cross sec-
tion (No. 25) and 730 cubic feet per second at the reference cross section
(No. 2). The minimum cross section is located about 0.9 mile west of the
polnt where State Highway No. 123 crosses York Creek, The reference cross
section is located about 1.75 miles northwest of the confluence of York
Creek and the San Marcos River (figure No, 1).

The channel capacity at the reference section is 2,160 cubic feet per second.
The peak discharge at this point for a 6,44-inch rain under present condi-
tions is estimated to be 63,640 cubic feet per second. After installation
and full functioning of all the planned measures on the York Creek water-
shed, the discharge at the same point would be reduced to 28,320 cubic feet
per gecond.

Sedimentation Investigations

The field surveys of the sedimentation problems in the watershed were made
in accordance with methods prescribed in the "Sedimentation Section of Pro-
cedures for Developing Flood Prevention Work Plans’, Water Conservation-6,
SCS, Reglon 4, Revised February, 1954. Field studies to locate areas of
damaging overbank deposits and damaging scour on the flood plain and to
determine extent of streambank erosion were made at many points along the
length of the channels. Because of the close proximity of this watershed
above the authorized Gonzales Reservolr, a prediction of the annual sedi-
ment yleld from the watershed under both present and future conditions was
made. Data from detailed erosion studies made on watersheds above 8
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planned floodwater retarding structure sites were expanded, on a waighted
basis, to the total watershed area to compute total annual gross erosion.
Existing delivery rate curves were used in estimating sediment yield to mouth
of watershed. Since the authorized Gonzales Reservoir dam will impound

water to within 10 miles of the mouth of York Creek, it was estimated that

90 percent of the sediment would be delivered to the reservoir. Considera-
tion was given to the increased volume this sediment would occupy in the
regervoir. In preparation of the work plan, tabular summaries of all the
above findings, with explanatory text, were prepared and were used by the
economist as a basis for calculating monetary damages.

Estimates of sediment storage requirements in the planned floodwater retard-
ing structures were based on detailed sedimentation surveys of representative
floodwater retarding structures in the watershed. These rates were then
applied to the other sites and adjusted for drainage area gize. Individual
detailed studies were made on all sites where apparent sediment rates were
excessively high. The use of aerial photographs and interviews with local
people alsc furnished important information to the survey. Estimates of
rates of sediment production were made for the areas above and below struc-
tures to estimate the present and future sediment yield at the mouth of the
watershed,

Based on these studies, the total annual sediment yields above the planned
floodwater retarding structures were estimated to be 116 acre-feet from sheet
and gully erosion and 1.4 acre-feet from channel enlargement. The estimated
average annual production of sediment above structures is 1.66 acre-feet per
square mile., The principal source of sediment is sheet erosion from un-
treated cropland. Sites 6, 8, and 9 were found to have excessive sediment
rates. It is recommended that these not be constructed until at least 80
percent of the land treatment measures needed above each of them have been

installed,

Effect of Waterahed Treatment on Sediment Yiclds

Cultivated land produces most of the sediment in the watershed but poor
pasture 13 an important contributor in the Blackland Pralrie areas. Appli-
cation of needed land treatment and pasture improvement measures will reduce
the annual rate of sediment production by an estimated S8 percent. Areas
damaged by flood plain scour will be rendered productive again after they
have been protected from flooding and needed land treatment measures have
been put into effect. Future rates of damage caused by these erosive
processes will be greatly reduced.

Geologic Investigations

The proposed sites in the Edwards Plateau area present difficult problems in
rock excavation and availability of borrow materials. Investigations with a
power auger and hand auger indicate that suitable material to furnish 40

to 70 percent of the fill material required in the dams is available, at
distances of one-fourth to three-fourths of a mile below these sites. The
remaining fill can be designed to include tbick blankets of rock. From 50

to 70 percent of the total gpillway cuts will require excavation of hard rock.
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The foundations will be on hard limestone which is jointed and contains
numerous small cavities. The cutoff trenches should be excavated three to
four feet into this limestone to prevent excessive leakage underneath the
dams. The dam sites are located more than 200 yards from the major faults
which occur in this area. These sites are justifiable because of their
importance in floodwater reduction and because they will have large inci-
dental effects on ground-water recharge into the Edwards underground
reservoir,

The proposed sites in the Coastal Plains area will be in deep clays and will
not present any significant problems in construction. However, careful
mixing of fill materials will be required to prevent piping and deep cracks
from developing in the clay fill materials.

Reconnaissance dam site investigations were made on the two sites in the
Edwards Plateau and on seven sites in the Coastal Plains area.

Ground-water Recharge into the Edwards Underground Reservolr

Information on ground water was acquired from recent publications omn ground
water in the vicinity of the watershed and through conferences with the
Ground Water Branch of the U. § Geological Survey at Austin and with the
Superintendent of the San Marcos Water Board. :

1/

Some significant facts and estimates are as follows:—
1. The hydraulic gradient of the water table in this area 1s to the

east and northeast, indicating that the ground water moves in
those directions,

2. The farm and ranch wells within a few miles northeast of upper
York Creek and the springs &nd water supply wells in San Marcos
are in a position to benefit by the recharge from York Creek.

3. The discharge from the San Marcos Springs has dropped to less than
25 percent of the flow they produced in 1947. It has been predicted
that by 1960 San Marcos will begin to feel the effects of a lowering
water table,

4. The discharge from Comel Springs in New Braunfels was near its peak
flow of 420 cubic feet per second in 1942, 1945, and 1947. It
dropped to 72 c,f.s.in 1954, and recently some of the springs have
gone completely dry,

5. Studies in York Creek and adjacent watersheds indicate that the
estimated annual recharge to the ground-water reservolr is 188
acre-feet per square mile, which is approximately 72 percent of
the average annual runoff,

1/ The source of much of this data was '"Ground-Water Resources of the
San Antonio River Area, Texas," Bulletin 5608, Volume I, Texas Board of
Water Engineers, July 1956,
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6. The numerous joints and faults in the Edwards and associated
limestones permit them to take up water rapidly,

7. Computed runoff and streamflow measurements in this area indicate
that many streams lose 70 to 90 percent of the runoff before they
flow out onto the Coastal Plain. The Guadalupe is the exception
in which little water is lost as recharge.

The method used to evaluate benefits from ground-water recharge is as follows:

As it appears probable from the above data that at present 75 percent
of the runoff is recharged into the Edwards underground reservoir, it
can be expected that 95 percent of the runoff stored in the two planned
detention structures in this physiographic area would be recharged
into the Edwards. This represents an increase of 20 percent of the
average annual runoff from the drainage areas above these sites which
can be claimed as recharge benefits. The average annual runoff from
the 10,0064 acres above these sites is estimated to be 4,193 acre-feet
per year, based on an average of five inches annually. Twenty percent
of this amount equals 838.6 acre-feet, the annual increase in recharge
resulting from the construction of these dams,

Economic Investigations

Determination of Annual Benefits from Reduction in Damage

Damage schedules covering 75 percent of the flood plain area of York Creek
and its major tributaries were obtained from landowners or operators. These
schedules covered land use and crop distribution, yields, and historical data
on flooding and flood damages. Analysis of the information contained therein
formed the basis for determining damage rates for various depths and seasons
of flooding. 1In the calculation of crop and pasture damage, expenses saved,
such as costs of harvesting, were deducted from the gross value of the damage.

Examination of hydrologic cross sections revealed that a marked difference

in flood plain land use existed, depending on elevation. It was decided,
therefore, to relate crop and pasture damageable values,per acre flooded,

to flood stage to reflect the greater intensity of use at higher elevations.
The proper rates of damage were applied, flood by flood, to the floods during
the historical series and an adjustment was made to take into account the
effect of recurrent flooding, where several floods occurred within one crop
year. The flood plain land use was mapped in the field. Normal yields were
based on data obtained from the schedules, supplemented by information obtain-
ed from soil scientists and other agricultural workers in the area. To
attain accurate appraisal, the flood plain was divided into three evaluation
reaches, each with its own series of damageable values and flood history.

The monetary value of the physical damage to the flood plain from scour and
from deposition of sediment was based on the value of the production lost,

taking into account the lag in recovery of productivity and/or the cost of

farm operations to speed recovery.
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Damage to other agricultural property, such as fences, livestock, and farm
equipment, was obtained from analysis of schedules, correlated with sizes
of floods. The major item of nonagricultural damage was that sustained by
roads and bridges. Estimates of these damages were based on information
supplied by County Commissioners, supplemented by that from local farmers.

As the watershed is almost entirely an agricultural area, indirect damages
primarily involve extra farming expense, such as additional travel time

to market snd extra costs of purchasing additional feed for livestock.
Information regarding damages of thils type was obtained from local residents.
Upon analysis, it appeared that indirect damages were rather small, amount-
ing to only about 10 percent of the direct damage.

Floodwater, scour and sediment damages were calculated under present condi-
tions and under conditions which will prevail after the installation of each
class of measures included in the planned project. The difference between
average annual damages at the time of Initiation of each class of measures
and those expected after its installation constitutes the benefit brought
about by that group through reduction of damage. Benefits from reductilon of
crop and pasture damages and flood plain scour resulted from the combined
effects of reduction in area inundated and reduced depth of inundation.
Benefits from reduction of valley sediment damages derived from each class
of measures were determined on the basis of estimated reductions in the

rate of sediment production and in acreage flooded after installation of
each class of measure,

Areas that will be inundated by the sediment and detention pools of flood-
water retarding structures were excluded from the damage calculations. An
estimate was made, however, of the value of production lost in these areas
after installation of the program, 1Ia this sppraisal it was considered that
there would be no production in the sediment pocls. The land covered by the
detention pools was assumed to be converted to grassland under project
conditions.

Determination of Annual Benefits Outside Watershed Resulting from Project

Data from the Corps of Engineers report on the Guadalupe and San Antonio
Bivers were analyzed and damages to the mainstem of the San Marcos River
above Gonzales Reservoilr were calculated, Benefits from the reduction of
these damages were apportioned back to the floodwater retarding structures

on York Creek in proportion to the reduction in flooding resulting from

them. Sediment damage to the authorized Gonzales Reservoir was calculated
from this report and benefits from the reduction of sediment to the reservoir
were agsigned to floodwater retarding structures on York Creek according to
their sediment storage capacity,

Determination of Annual Benefits from Agricultural Water Management
{(Ground-Water Recharge)

Ground-water recharge from floodwater retarding structures 1 and 2, in the
Edwards Plateau area, is estimated to be 838.6 acre-feet annually, The
value of the ground-water recharge was appraised at $10.00 an acre-foot,
giving a total annual recharge benefit of $8,386, 1t was assumed that the
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rate of recharge would diminish slightly during the life of the project due

to the deposition of clay in some of the openings of the rock formation. The
average annual recharge was discounted 10 percent to allow for this deposi-
tion, giving an average annual recharge benefit of $7,547. No additional costs
are involved in this recharge as it takea place naturally when water covers

the porous Edwards limestone formations.

Determination of Annual Benefits from Changed Land Use in the Flood Plains

Farmers were asked to state the changes made in the use of thelr flood plain
lands as a result of past flooding, Operators of flood plain lands were also
asked what changes they would make in their use of the flood plain if flooding
were reduced 50 percent, Analysis of these responses provided the basias for
estimating the benefits from restoration of lands to their former use., Addi-
tional factors considered in this analysis were the size and location of the
areas affected, land capability, existence of available markets, management
skills of the operators, reduction in frequency of flooding, and similar
factors. All benefits from change in flood plain land use were discounted
over a 5-year buildup period to allow for a lag in installation,

Details of Methodology

Details of the procedures used in the investigations are described in the
Interim Economics Guide for Watershed Protection and Flood Prevention, Revis-

ed April 1, 1956,



TABLE 2 - ESTIMATED STRUCTURE GOST DISTRIBUTION

York Creek Watershed, Texas

Price Base: 1956

Federal Inatallation Costs : Non-Fed. Installation Costs :
: H 1Instal- :Administra=-: rhdminilstra-:Easements:Total :Estimated
Structure Site :Contin- :lation : tion and : Total : tlen of : and :Non- : Tutal
Number : Contract :gencles :Service : Misc. : Federal :Contracts : R/W :Federal: Cost

(dcllars) {dollars){dollars) (dollars) {dollars) {docllars) {dellars){dollars) (dollars)

Floodwater Retarding

Structures
1 179,516 17,952 35,903 23,337 256,708 500 10,065 10,565 267,273
2 74,502 7,450 14,900 9,685 106,537 500 2,943 3,463 109,980
3 65,819 6,582 13,164 8,556 94,121 500 35,931 36,431 130,552
4 45,429 4,563 9,486 5,946 65,406 500 28,571 29,071 94,475
5 64 , 608 6,661 12,922 8,399 92,390 500 33,154 33,654 126,044
6 30,437 3,046  6,0B8 3,957 43,526 500 13,477 13,977 57,503
7 37,692 3,769 7,338 4,900 53,899 500 9,211 9,711 63,610
8 21,102 2,110 4,220 2,743 30,175 500 10,823 11,323 41,498
9 14,952 1,495 2,990 1,954 21,381 S00 9,043 9,543 30,924
10 54,169 5,417 10,834 7,042 77,462 500 26,935 27,435 104,897
11 74, 601 7,460 14,926 9,698 106,679 500 23,085 23,585 130,264
12 44,391 4,439  B,B78 5,771 63,479 500 10,02, 10,525 74,004
13 59,906 5,991 11,981 7,788 85,666 500 48,201 48,701 134,367
14 21,646 2,165 4,329 2,814 30,954 500 16,852 17,352 48,306
15 15,539 3,55 7,108 4,620 50,821 500 8,476  B,974 59,795
16 36,642 3,664 7,328 4,763 52,397 500 7,539 8,039 60,436
Subtotal 860,951 86,096 172,589 111,963 1,231,599 8,000 294,329 302,329 1,333,928
Channel
Improvement 514,433 51,444 102,886 66,877 735,640 2,000 16,8.0 18,850 754,490
Subtotal 514,433 51,446 102,886 66,877 735, 640 2,000 16,850 18,850 754,490
GRAND TOTAL 1,375,384 137,540 275,475 178,840 1,967,239 10,000 311,179 321,179 2,2R8,418

April 1957
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TABLE 4 - SUMMARY OF PHYSICAL DATA

York Creek Watershed, Texas

36

Unit :

Item Quantity Quantity
: Without Program With Program

Watershed area S5q. Mi. 146,60 XXX
Watershed area Acres 93,824 XXX
Area of cropland Acres 52,190 52,190
Area of grassland Acres 39,766 39,766
Ares of miscellaneous uge Acres 1,868 1,868
Overflow area subject to

damage Acres 7,745 4,683
Area damaged annually by:

Sediment Acres 601 34

Flood Plain scour Acres 1,141 130

Streambank erosion Acres 0.7 0.6

Sheet erosion Acres 40,652 10, 509
Annual rate of erosion

Sheet ' Ac . Ft. /Yr. 483.6 325.1

Gully Ac.Ft, /Yr. 2.8 1.4

Streambank Ac.Ft. /yr. 7.6 5.2

Scour Ac.Ft, /Yr. 24,6 2.7
Sediment production Ac.Ft, /Yr, 111 41
Sediment accumulation in

authorized reservoir

(Gonzales) Ac.Ft. fYr. 139.6 51.7
Aversge annual rainfall Inches 33.71 XXX

April 1957
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TABLE 5 - SUMMARY OF PLAN DATA

York Creek Watershed, Texas

Item : Unit : Quantity

Years to complete program Year 5
Total installation cost

Federal Dollar 1,992,239

Non-Federal . Dollar 903,439
Annual 0 & M cost

Federal Dollar -

Non-Federal Dollar 16,082
Average annual monetary benefits Dollar 157,694

Agricultural Percent 89

Nonagricultural Percent il
Structural measures '

Floodwater retarding structures Each 16

Channel improvement Mile 19,97

Area inundated by structures
Flood plain

Detention pool Acre 74
Sediment pool Acre 73
Upland
Detention pool Acre 964
Sediment pool Acre 630
Watershed area above structures Acre 45,197

Reduction of floodwater damage
By land treatment measures
Watershed protection Percent 14,9
By structural measures Percent 72.8
Reduction of erosion damage
By land treatment measures
Watershed protection Percent 17.2
By structural measures Percent 71.5
Reduction of sediment damage
By land treatment measures

Watershed protection Percent 41.0

By structural measures Percent 53.5
Flood prevention benefits from changed land

use (restoration of productivity) Dollar 25,346
Agricultural water management (ground water

recharge) Dollar 7,547

April 1957
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TABLE 6 - ANNUAL COSTS

York Creek Watershed, Texas

:Amortization ?5 Instalia- : Operation & g7intenance :
tion Costs = : Costs = :

: Non- : :  Non- : :
:Federal :Federal : Total :Federal: Federal : Total : Total
(dollars) (dollars)(dollars)(dollars){dollaras){(dollars)(dollars)

Measures

STRUCTURAL MEASURES
FOR FLOOD PREVENTION

Floodwater Retarding

Structures
1 9,051 373 9,424 - 180 180 9,604
2 3,756 122 3,878 - 90 90 3,968
3 3,319 1,284 4,603 - 135 135 4,738
4 2,306 1,025 3,331 - 180 180 3,511
5 3,258 1,186 4 444 - 135 135 4,579
6 1,534 493 2,027 - 90 90 2,117
7 1,900 343 2,243 - 90 90 2,333
8 1,064 399 1,463 - 90 90 1,553
9 754 336 1,090 - g0 90 1,180
10 2,731 967 3,698 - 135 135 3,833
11 3,761 832 4,593 - 180 180 4,773
12 2,238 371 2,609 - 135 . 135 2,744
13 3,020 1,718 4,738 - 135 135 4,873
14 1,091 612 1,703 - 90 90 1,793
15 1,792 316 2,108 - 90 90 2,198

Channel Improvement in

Comb ination with

Floodwater Retarding

Structure No, 16 27,784 949 28,733 - 14,237 14,237 42,970

TOTAL 69,359 11,326 80,685 16,082 16,082 96,767

1/ 1956 prices amortized for 50 years at 2.5 percent.
2/ Long-term prices as projected by ARS, June 1956.

April 1957
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TABLE 7 - SUMMARY OF MONETARY BENEFITS

York Creek Watershed, Texas
1/

Price Base: Long Term —

:Estimated Ave. Annual Damage :

:After Land: 1 Average
: :Treatment : ; Anmual
Item : Without :For W/8 : With : Mometary

Project -Protection: Project : Bemefit
(dollars) (dollars) (dollars) (dollars)

Floodwater Damage

Crop and Fasture 74,571 65,061 12,751 52,310
Other Agricultural 46,081 38,116 3,783 34,333
Nonagricultural
Roads and Bridges 19,741 16,279 1,057 15,222
Subtotal 140,393 119,456 17,591 101,865
Sediment Damage
Overbank Deposition 593 350 33 317
Subtotal 593 350 33 317
Erosion Damage
Flood Plain Scour 5,250 6,831 934 5,897
Subtotal 8,250 6,831 934 5,897
Indirect Damsge 14,924 12,664 1,856 10,808
Total, All Damage 164,160 139,301 20,414 118,887
Changed Land Use
Restoration of Productivity XXX XXX XXX 25,346
Subtotal xXX XXX XXX 25,346
Benefit Outside Project Area =’ XXX XXX paied 5,914
TOTAL FLOOD PREVENTION BENEFITS XXX XXX XXX 150,147

_—._____.__ﬁ_ﬁ_____—____——_—“—"—'——“'"__w_—-m_—_“ﬂ__*__-—__
Other Agricultural Water Management

Ground Water Recharge XXX XXX XXX 7,547
TOTAL AGRICULTURAL WATER MANAGEMENT

BENEFITS XXX XXX XXX 7,547
TQOTAL PRIMARY BENEFITS XXX XXX XXX 157,694
TOTAL MONETARY BENEFITS XXX KAX XXX 157,694

1/ As projected by ARS, June, 1956.
2/ Includes $3,959 for damage reduction on the San Marcos River flood plaim,
below York Creek and $1,955 for sediment damage reduction to the

authorized Gonzales Reservolr.
April 1957
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TABLE 8 - BEENEFIT-COST ANALYSLS

York Creek Watershed, Texas

AVERAGE ANNUAL BENEFITS &7

shgricultural : : T
H wWater H 1Auerage:;
Measures : Flood Prevention :Manegement : Total : Annuval: Benefit-
H / :({Ground Water: ;. Cost Cost
:Floodwater:Sediment: Ercajon : lndirect: Other =' : Recharge) H i 2/ : Ratio

(dollars) (dollars){dollars) {dollars)(dellars) (dollars} {dollars){dollars}

STRUCTURAL MEASURES
FOR _FLOOD PREVENTION

Ploodwater Retard-
ing Structures

1 14,480 89 931 1,350 2,639 6,204 25,893 9,604 2.70:1

- 3,133 19 202 3136 +52 1,343 5,587 3,968 1.41:1

3 6,577 40 422 704 1,339 - 9,082 4,738 1,92:1

4 3,357 29 343 593 1,144 - 7,666 3,511 2,18:1

3 7,905 35 466 840 1,708 - 10,954 4,579 2.39:1

] 1,679 8 101 179 380 - 2,347 2,117 L.11:1

7 2,181 8 127 231 490 - 3,037 2,333 1.30:1

8 1,861 [} 1a3 198 192 - 2,560 1,553 1.65:1

9 1,401 4 77 148 306 - 1,930 1,180 1,64:1

10 7,104 12 362 747 1,500 - 9,72, 3,833 2.54:1
11 3,369 6 264 364 1,173 - 7.378 4,773 1.55:1
12 2,852 k) 138 300 al2 - 3,905 2,744 1,42:1
13 10,060 14 587 1,065 5,543 - 17,269 4,873 3.54:1
14 1,427 1 77 150 671 - 2,326 1,793 1.30:1
15 1,642 1 85 174 592 - 2,494 2,198 1.13:1

Channel Improvement in

Combination with Floodwater

Retarding Structure

Ho. 16 28,635 42 1,612 3,029 12,217 - 45,535 42,970 1,06:1

GRAND TOTAL 101,863 317 5,897 10,808 31,260 7,547 157,694 96,767 1,63:1

l; HBased on long-term prices, aa projected by ARS, June 1956,

2/ Derived from installaticn costs based on 1956 price level and coperation and maintenance cost based on
long-term price level, &a projected by ARS, June 1956.

3/ Includes benefita from intensified land use in flood plain, from reduction ln damages to the San Marcos
River flocd plain below York Creek, and from reduction of sediment damage to the guthorized Gonzales
Reservair.

spril 1937

YT



41

TABLE 8A - BENEFITS AND COSTS BY CONSTRUCTION UNITS

York Creek Watershed, Texas

Construction Unit : /

and Structure Nos. g Annual Benefits 1 Annual Costs 2/

{(dollars) . {(dollars)

Construction Unit No., 1

Structure Nos. 13 thru 15 14,385 3,864

Construction Unit No. 2

Structure Nog. 1 thru 8 36,766 32,403

1/ Long-term prices as projected by ARS, June 1956,
2/ Derived from installation costs based on 1956 price levels and operation

and maintenance cost based on long-term price levels as projected by
ARS Jume 1956,

April 1957



TABLE 9 - COST-SHARING SUMMARY

York Creek Watershed, Texas

Price Base: 1956 1/

42

Federal Cost : Non-Fed,

Cost :

Total Cost

Type of Cost : Dollars: Percent:Dollars:Percent: Dollars: Percent
Land Treatment
Non-Federal Land
For Watershed Protection 25,000 4,1 582,260 95.9 607,260 18.1
Subtotal 25,000 4,1 582,260 95.9 607,260 18.1
Structural Measures
Installation
Flood Prevention 1,967,239 86.0 321,179 14,0 2,288,418 68,3
Subtotal 1,967,239 86.0 321,179 14.0 2,288,418 68,3
Total Installation Cost 1,992,239 68.8 903,439 31.2 2,895,678 B6.4
Operation and Maintenance?’ - 0 456,123 100.0 456,123 13.6
Total Structural Cost 1,967,239 71.7 777,302 28.3 2,744,541 81.9
== ——
TOTAL PROJECT COST 1,992,239 59.4 1,359,562 40.6 3,351,801 100

1/ Except operation and maintenance which is based on long-term prices, as

projected by ARS, June 1956,

2/ Capitalized for 50 years at 2.5 percent.
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