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drainage area, the storage capacity needed for detention and
for sediment storage in acre-feet and in inches of runoff from
the drainage area, the release rvate of the principal spillway,
the acres of flood plain and upland inundated by the sediment
and detention pools, the volume of fill K in the dams, the
estimated cost of the structures, and other pertinent data
(tables 2 and 3).

A detailed analysis was made of county, private, and ranch
roads, that cross the streams below the floodwater retarding
structures, and which have low-water crossings as the only
access across the streams. Where there are no other equal
alternate routes and undue hardships would be caused by the
inability to cross the streams, as a result of the release
flows from the structutres, determinations were made of the
requirements to provide passage during periods of prolonged
releases.

Additional representative ctoss sections of Chiltipin Creek
below hydrologic sdction No. 2C to the confluence with San
Diego Creek, and of S&n Fernando Creek to Highway 77 were
selected and surveyed to aid in determining the size and cost
of improving the chanmel to provide capacity for the release
flows from all floodwater retarding structures upstream. "A
survey was made to determine the locations where additional
channel capacities or levee were needed to prevent floed flows
from diverting into overland flow and flocding areas many miles
distant from the creek channel. - ; ‘

In designing the channel improvement on San Fernando Creek at
the point where the stream flow divides between this creek

and Pintas Creek, the present proportion of division of
channel flow will be maintained. Due to the prcblems that may
arise in determining and maintaining the divielon of stream
flow to the satisfaction of all concerned, an alternate plan
iz possible.

The alternate plan, if it is determined to be more desirable,
will eliminate all channel improvement in the area of division
of flow between San Fermando and Pintas Creeks. 1In lieu of
channel improvement, a small levee on the east side of San
Fernando Creek upstream from the division of flow and a
floodwater diversion downstream and between the creeks to
prevent overland flows could be installed. Floeding would
occur from the release flow from the structures, but the area
involved is of fairly low damageable value. A flowage ease-
ment would be required for this area., This alternate plan is
the less expensive of the two plans, but the division of the
water is less positive. The channel improvement would begin
at the extremities of the floodwater diversion on San Fernando
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and Pintas Creeks.

An evaluation of damages to the urban area of Bishop was made
and it was determined that the proposed structural works of
improvement for flood plain protection would not reduce or
eliminate these damages. Therefore, additional flood preven-
tion measures for urban protection were deemed necessary. A
survey was made of the area subject to flooding and determina-
tions were made of the contributing drainage area, protection
needed and the most economical and practical plan to be used,
It was determined that combined levee and channel would be
necessary to intercept floodwaterg and channel them safely to
Coreta Creek approximately two miles southeast of Bishop.

The capacity needed to carry the peask discharge, was determined

by flood routing the 6~hour, 50-year frequency storm runoff

from the contributing area.

Damages resulting from floodwater, sediment and erosion were
determined from damage schedules, surveys of sample areas and
observations of actual flood events.  Reduction in the damages
resulting from the ﬁrqposed works of improvements were estimated
on the basis of reduction of area inundated and depth of inunda-
tion by various runoff depths, or peak discharges 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
interrelated measures, on,the basis of the effects of each on
reduction of damages. Benefits from outside the project area
were calculated and those benefits accruing to structural works
in this watershed were assigned to these structures. Further
analysis indicated that, due to distance of benefits outside
the project area in relation to the structures, and residual
flooding from release rates, it would not he feasible to
allocate benefits to individual structures or to channel
improvement as an Independent measure. Therefore all struc-
tures considered and evaluated, including channel improvement
and levees, were considered as a system of interdependent
measures, except for the improvemenis designed for the protec-
tion of Bishop. Alternate sites and groups of sites were
investigated until a system of floodwater retarding structures,
in combination with channel improvement to handle release rates
and levees which would give a desirable degrée of control, was
developed which would maximize net benefits and provide flood
plain protection. Alternate works of improvement were investi-
gated for the protection of Bishop until a combination system
of levee and channel improvement was developed which would
give the desired degree of protection to urban property.
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When the structural measures for flecod prevention had been determined, a
table was developed to show the total cost of each type of measure. The
sumnation of the total costs for all works of improvement 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).

Hydraulic and Hydrologic Investigations

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

1. Basic meteorologic and hydrologic data were tabulated from
Climatological Bulletins, U. 8. Weather Bureau and Water
Supply Papers, and U. S. Geological Survey. These data were
analyzed to determine average precipitation depth-duration
relationships, seasonal distribution of precipitation, the
historical flood series to be used in the evaluvation of the
program, rainfall-rimoff relationships, runoff-peak discharge
relationships, and the relationship of geology, soils and
climate to runoff depth frequency for single storm events.

2. Engineering surveys were made of channel and valley cross
sections selected to adequately represent the stream hydraulics
and flood plain area. Preliminary locations for cross sections
were made by stereoscopic examination of aerial photographs of
the flood plain. The final locations were selected on the
ground, giving due consideration to the needs of the economist
and sedimentation specialist.: The evaluation reaches were
delineated in conference with the economist and sedimentation
specialist. The composite acre damageable wvalues are homo-
geneous within each evaluation reach.

3. The present hydrologic condition of the watershed was deter-
mined by surveying the soil-cover condition of approximately
a ten percent random gample of the watershed. The future
hydrologic condition of the watershed was determined by
obtaining from the work unit conservationists the changes in
cover conditions that could be expected with an accelerated
land treatment program during the installation period. Runoff
curve numbers were computed from the soil-cover complex data
and used with figure 3.10-1, National Engineering Handbook,
Section 4, Supplement A, to determine the depth of runoff from
individual storms in the historical storm series. Seasonal
5011 moisture indices were used. The computed average annual
runocff compared favorably with the best available gage runoff
data. Furthermore, computed peak discharges, at various
hydrologic cross sections, cdmpared favorably with actual peak
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discharges at these same sections for weighted rainfall for
seven storms observed during the work plan development.

Cross section rating curves were computed from field survey data
collected in Item 2 by solving water surface profiles for various
discharges. The water surface profiles were computed by the
Doubt method described on pages 3.14-7-13, NEH Section 4, Supple-
ment A.

The theory of concordant flow was used to determine the relation-
ship of peak discharge and drainage area. The exponent of the
concordant flow equation was determined from good highwater marks
left by three recent floods and from the runoff computed from
available rainfall records.

Stage-area inundation curves for incremental depths of flooding
were developed from field survey data for each portion of the
valley represented by a cross section. Composite runoff-area
inundation curves for incremental depths of flooding were
developed for each evaluation reach by routing incremental
volumes of runoff down stream by concordant flow and summating
the area flooded for each portion of the valley represented by

a cross section in the evaluation reach. Similarly, a family

of runoff-area inundation curves were developed to reflect the
effect of the proposed system of floodwater retarding structures.

The 30 years of precipitation records collected by the U. S,
Weather Bureau at Alice, Bishop and Freer, supplemented by
unofficial records in the watershed, were used to prepare a
cumulative departure from normal precipitation graph. From

this graph the period 1924 to 1953, inclusive, was selected as
the most representative of normal precipitation on the Chiltipin-
San Fernando Creeks watershed and was the period from which the
historical evaluation flood series was developed.

Determinations were made of the area, by depth increments, that
would have been inundated by each storm in the evaluation series
under conditions that would exist due to:

a. The present conditions of the watershed remaining static.

b. The installation of land treatment measures for watershed
protection.

c. The installation of land treatment measures and floodwater
retarding structures. !

d. The installation of land treatment measures, floodwater
retarding structures, channel improvement and levee.
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9. The appropriate spillway design storm and storm pattern was
selected from figures 3.21-1 and 3.21-4 of NEH, Sectiom 4,
Supplement A in accordance with criteria contained in Engineer-
ing Memorandum No. 3, Revised.

10. Spillway design storm hydrographs were developed for each of the
floodwater retarding structures by the distribution graph method.
The combination of emergency spillway width, depth, and elevation
for the most economical structure was determined approximately
by an empirical equation. The final preliminary design was
obtained by the Goodrich flood routing method described on page
5.8-12 of NEH, Section 5. '

The largest rain recorded in the 30-year period was 12.05 inches on September
14-15, 1951. It producéd a runoff of 6.61 inches. ' The annual flood frequency
line developed from a 30-year record indicates a frequency of 100 years for
the above mentioned storm. The next largest rain and the largest one normal-
ly expected to occur in the evaluating series was 8.50 inches on June 28-29,
1931. Wwith Moisture Condition No. I, it produced a calculated runoff of

3.72 inches. Under present conditions this storm would inundate the entire
13,569 acres of flood plain. If su¢h a rain were to occur after land treat-
ment measures are applied, it is estimated that the area inundated would be
reduced to 13,255 acres. With land treatment measures and'the planned
system of structural measures and channel improvement in operation, 4,862
acres of flood plain would be inundated.

The minimum detention volume in the floodwater retarding structures was
determined in accordance with Washington Engineering Memorandum No. 3,
Revised, using Yarmell's 6-hour, 25-year frequency rainfall amount.' The
following table shows the minimum detention required and the actual deten-
tion planned for each structure. - ‘

Site Structure Minimum Floodwater Actual Floodwater
No. Classificatiaon Detention Redquired Detention Planned

1 A 2.96 3.69

2 A ’ 2.96 3.79

3 A 2.96 4.19

4 A 2.96 3.60

5 A 2.96 3.09

6 A 3.44 3.50

7 A 3.34 3.44

8 A 3.54 3.61

9 A 3.15 3.15

Emergency spillway capacities were designed in accordance with Washington
Engineering Memorandum No. 3, Revised, and Section 3.21 of the Hydrology

Guide., Runoff from the maximum recorded 6-hour storm used for structure

spillway design ranged from 7.48 to 9.36 inches.



37

In determining protection needed for the urban area of Bishop, the 6-hour,
50-year frequency rainfall of 4.90 inches was used. With a Moisture Condi-
tion No. II, this rainfall would produce a runoff of 3.18 inches. Inflow
hydrographs were developed from these data and it was found that a peak of
4,547 c.f.s. would be produced. This peak was used in the design of the
works of improvement for the protection of Bishop. Observations made during
the 24-hour storm of January 4~5, 1958, revealed that a weighted rainfall

of 8.00 inches fell over the area draining into Bishop. With a Moisture
Condition No. II, this storm produced 6.10 inches of runoff. The flood
frequency line developed for the Bishop drainage area from the 30 years
rainfall record indicates this storm would be of a &44-year frequency. From
comparisons of the peak discharge of this observed storm and that of the
design storm at Section No. 3, East Coreta Creek, the design storm would
exceed the 50-year frequency.. . ..
Average release rates for the principal spillways of the floodwater retard-
ing structures were determined by a thorough study of the channel, amount
of channel improvement required to carry the release, and the effect of
release rates on the design of structures and emergency spillways. The
release rates for sites 1 to 5, inclusive, and 8 and 9 will be 5 c.s.m,
Because the storage capacities of sites 6 and 7 were limited, and in order
to decrease the frequency of use of the emergency splllway, average release
rates were 1gcreased te 10. c.a.m. .- P

I

Sedimentation Investigation

The field surveys of the sedimentation problems of the Chiltipin-San Fernando
Creeks watershed were made in accordance with methods prescribed in the
"Sedimentation Section of Procedures for Developing Flood Prevention Work
Plans", Water Congervation-6, SCS, Region 4, Bevised, February 1954. Field
studies of overbank deposits, flood plain scour, streambank erosion and the
nature of the channel and valleys were made. Above U. S. Highway 281 on
Chiltipin Creek, all cross sections were studied to determine damages by
overbank deposition of sediment and flood plain scour. Cultivated fields
between the cross sections were investigated also for scour and sediment
damages. This portion of the watershed has a narrow flood plain and a
rather high percentage of rangeland. Physical damages to sample sections
were determined by areal mapping and expanded to the total number of acres
in the flood plain from U. S. Highway 281 to the mouth of the watershed.
Approximately 35 percent of the flood plain area was represented by the
samples. The nature and thickness of the sediment deposits were studied

and classified as to percent loss of agricultural production. These figures
were tabulated and used by the econamist as the basis for calculating
monetary damages.

Sediment Source Studies :

The sediment derived from sheet erosion was estimated by the use of a formula
shown in '"Suggested Criteria for Estimating Gross Sheet Erosion and Sediment
Delivery Rates for the Blackland Prairie Problem Area in Soil Conservation',
Soll Comservation Service, Region 4, February, 1953.
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The sediment derived from gullies, streambanks, dirt roads, and flood plain
scour was estimated by field studies, use of aerial photographs, and inter-
views with local people. These estimates were based on studies made in

the drainage areas of four of the nine proposed floodwater retarding struc-
tures. These figures were expanded to that portion of the watershed which
is designated as the "Range' area. Typical drainage areas of the "Transi-
tional” and "Coastal Prairie' were sampled also and expanded to their
respective portions of the watershed. The average annual rate of gross
erosion from all sources is 1.34 acre-feet per square mile.

No allocation of sediment in the detention pool 1s ordinarily recommended
when sediment yields are less than 0.5 inch (see table 3). However, since
the drainage areas of most of the proposed structures are unusually large,
a 30 percent allocation was made when more than 200 acre-feet of sediment
storage was required. Land treatment practices to be applied above the
floodwater retarding structures during the 5-year installation period were
estimated In determining the sediment storage required,

Effect of Watershed Treatment on Sediment Yield

Areas damaged by overbank deposition and flood plain scour should regain
full productivity after installation of works'oaf improvement 1f damage

has not exceeded 30 percent. After installation of the land treatment
measures shown in table 1, the total gross éresion will be reduced
approximately 38 percent. With installation of both land treatment
practices and structural measures the estimated reduction in gross erocsion
is 66 percent.

Geologic Investigations

Reconnaissance geologic investigations were made at all of the planned
floodwater retarding structurd. sites. These investigations included
brief lithologic and stratigraphic studies of the valley slopes, alluvium,
channel banks, and exposed geological formations. Borings with a hand
auger were made Iin the spillways, channel beds and representative areas
of the borrow and foundation of the dam.

Description of Problems

The watershed is underlain by the Goliad, Lissie, and Beaumont formations.
The Goliad is in the Tertiary System while the younger Lissie and Beaumont
formations have been classified as Quaternary. The regional dip, between
20 and 80 feet per mile, is east and southeast towards the Gulf of Mexico.

Seven of the floodwater retarding structures, 1 to 4, inclusive, and 6 to
8, inclusive, will be located within the Goliad formation. The remaining
two sites, 5 and 9, will be within the Lissie formation. No sites could
be located in the Beaumont formation due to the flat topography.

The Goliad formation is characterized by caliche at or near the surface.
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Economic Investigations

Determination of Annual Benefits from Reduction in Damages

Damage schedules covering approximately 56 percent of the flood plain area
of Chiltipin Creek and San Fernando Creek and their major tributaries were
obtained from landowners or operators. These schedules covered land use and
crop distribution, ylelds and historical data on flooding and flood damages.,
Analysis of the information contained therein formed the basis for determin-
ing damage rates for various depths and seasons of flooding. 1In the calcula-
tion of crop and pasture damage, expenses saved,. such as cost of harvesting,
were deducted from the gross value of the damage. Information was obtained
from county and state highway officials and others on nonagricultural
damages. Points of damage were visited and where information indicated
improvements, such as incredsed bridge openings, had been made to reduce
damage from future floods, allowances were made in projecting estimated
future damage. :

In addition to the above information obtained, seven actual flood events
were observed during the work plan development.  These flood events range
from very minor floods to floods of considerable magnitude. During observa-
tion of actual flood events, rainfall, runoff, and peak flows were obtained
and correlated; areas actually flooded were delineated and referenced to
hydraulic cross sectiong and damages of all types were observed and calculat~
ed uader actual conditions. This data was correlated with information
obtained by the normal procedures and adjustments were made as needs
indicated to obtain representative damage rates to be applied. Factual
information was obtained on types of damage other than crop and pasture.
These damages were correlated with size of flood and, in conjunction with
data obtained from damage schedules, .formed the basis for estimating other
agricultural and nonagricultural damages from flood events in the storm
series.

The basic infermation on urban damages in the town of Bishop was derived
from observation of three damage producing floods which occurred in
January and February, 1958. During observation of these flood events,
area inundated and depth of inundation were noted. Schedules of damages
were obtained from occupants of dwellings, business operators in the
areas inundated, and city officilals to arrive at estimates of both direct
and indirect damages from these flood events.

For types of damage other than urban, the proper rates of damage were
applied, flood by flood, to the floods covering the historical period,

1924 to 1953, inclusive, and adjustments were made to take into account

the effect of recurrent flooding when more than ope fleood occurred within
the same year. The flood plain land use was mapped in the field. Estimates
of normal, flood free, yields were based on data obtained from schedules,
supplemented by information obtained from other agricultural workers in

the area.
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Because of the low frequency of flooding and the high value of damage to
residential, business and other urban property, the frequency method instead
of the historical method of analysis was used in the evaluation of urban
damages at Bishop.

In analyzing flood plain land use and yields, it was found that significant
variations existed with respect to location within the flood plain. There-
fore the flood plain was divided into eight evaluation reaches, each with
its own damageable wvalue.

Evaluation Reach No. 1 ~ From bottom of watershed upstream to cross
section 7 SF.

Evaluation Reach No., 2 - From cross section 7 SF upstream to cross
g section 14 SF. '

Evaluation Reach No. 3 - From cross section 14 SF upstream to cross
section 19 SF. '

Evaluation Reach No. 4 - From cross section 19 SF upstream to cross
‘ section 24 SF.

Evaluation Reach No. 5 - From cross section 24 SF upstream on
Chiltipin Creek to cross section 2 C.

Evaluation Reach No. & - From cross section 2 C upstream to cross
section 4 C.

Evaluation Reach Ne. 7 - From cross section 4 C upstream and includes
the flood plains of Turo Creek and Armagosa
Creek. -

The Bishop project area was considered a separate evaluation reach and
encompasses that portion of Bishop subject to damage by floodwaters from
overland flow.

The monetary walue of the physical damage to the flood plain from ercsion and
overbank deposition of sediment was based on the value of the production loss,
taking into account the time lag for recovery and the cost of operations
necessary to speed recovery.

As the economy of the watershed is based on both agricultural production and
the production of petroleum products, indirect damages are somewhat higher
than those encountered in a primarily agricultural area. Indirect damages

in this watershed involve extra farming expenses, such as additional travel
time for farmers and extra costs of purchasing additional feed for livestock,
high cost delays in oil well drilling, and additiomal travel and time lost
by those engaged in petroleum production. In addition, there are extremely
high indirect damages sustained by urban residents and business operators
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in Bishop as a result of dislocation of persons and loss of employment.
Information regarding damages of this type was obtained from local residents,
farm and ranch operators, business operators and persons engaged in the
petroleun industry. Curves relating indirect damage to size of flood were
developed from information obtained at Bishop. Other estimates of indirect
damage were based upon the apparent relationship of indirect to direct
damage.

Floodwater, scour and sediment damages were calculated under present condi-
tions and under conditions that will prevail after completion of each class
of measures to be imstalled, including those measures planned in San Diego-
Rosita Creeks watershed. The difference between average annual damages at
the time of initiation of each class of measures and those expected after
its installation constitutes the bhenefit brought about by that group through
reduction of damages. Benefits from reduction of crop and pasture damages
and flood plain scour resulted from the combined effects of reduction in
area inundated and reduced depth of inundation. Benefits from reduction
of valley sediment damages derived from each class of measures were deter-
mined on the basis of estimated reduction in rate of sediment production
and in area flooded after installation of each class of measure.

Farmers in the flood plain were asked to state changes made in land use

as a result of past flooding. Operators were also asked what changes

they would make in their use of flood plain lands if flooding were reduced.
Analysis of these responses provided the basis for estimating benefits from
restoration of lands to their former use. Additional factors considered
in this analysis were the size and location of the area affected, land
capability, reduction in frequency of flooding and similar factors. All
benefits from restoration of production are mnet benefits remaining after
production, harvesting and all other allied costs were considered. These
benefits are included as crop and pasture benefits after appropriate
adjustment for increased damage as a result of the remaining floods on
higher damageable values and discounted for an expected five-year lag in
conversion. No benefits were evaluated from changed use of agricultural
lands or enhancement of urban areas as a result of the program. However,
it appeared that normal development in Bishop in the absence of the
project would continue. This development, discounted, was considered.

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 the installation of the program. In this appraisal it was consider-
ed that there would be no production in the sediment pools. The land
covered by the detention pools was assumed to be converted to grassliand
under project conditions. The costs of land, easements, and rights~of-way
for the nine floodwater retarding structures, channel improvement and
levee construction were determined by individual appraisal in conjunction
with representatives of the sponsoring organizations. Floodwater retarding
structure site costs were based on full land value for the sediment pools
and one~half value for the detention pools, since the latter will remain



43

in use as grazing land. The average annual net losgs in production, based on
long-term prices, within the sites and land needed for channel improvement
was calculated and this value was compared with the amortized cost of the
structure sites and rights-of-way for channel improvement. The larger
amount was uded in the economic evaluation fo the program to assure a
conservative appraisal. .

Determination of Annual Benefits Qutside Watershed Resulting from Project
Benefits from reduction in damages in Agua Dulce Creek watershed and Agua
Dulce Laterals watershed dccrue t¢ works of improvements in this watershed.
In determining benefits from outside the project area, creditable to works
in this project, complete hydraulic, hydrologic and economic evaluations
were made for each watershed affected by works of improvement in this project
area. Standard preocedures d4s outlined previously under "Hydraulic and
Hydrologic Investigations' and "Economic Investigations" were followed In
calculating damages and benefits in each of the watersheds outside the
project area. Benefits from reduction of these damages were apportioned
back to the works of  improvement in Chiltipin-San Fernando Creeks watershed
in proportion to the reduction in flooding resulting from them. In a
similar manner benefits in this watershed produced by works of improvement
in the San Diego-Rosita Creeks watershed were-determined and credlted to
the appropriate wnrks of improvqnent T . . ' .

Details of Methodology

Details of the procedure used in the investigations are described in the
Soil Comservation Service, Interim Economics Guide for Watershed Protection
and Flood Prevention, Revised April 1, 1556.
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TABLFE, 4 - SUMMARY OF PHYSICAL DATA

Chiltipin~-San Fernando Creeks Watershed, Texas

46

: : Quaﬁtity :

recovery kas taken place and equilibrium has been reached..

Quantity
Ttem :  Unit ¢  Without : With
: : Project Project
Watershad Area o Sq.Hi; ‘ 337.09 XXX
Watershed Area ‘ Acre 215,740 XXX
Area of Cropland Acre 83,477 83,477
Area of Grazsland © U acre T 125,965 125,965
Area of Miscellaneous Uses Acre 6,298 6,298
Overflow Area Subject to Damsge 1/ Acre ™ 13,569 4,862
. Overflow Area Damaged Anmually by: .
Sediment S Acre -2/ 178 3/ 14
Flood Plainm Scour : T Acre 2/ 4,734 3/ 949
Streambank Erosion Acre " 1.21 1.21
Annual Rate of Evosion _ - L
Sheet Ac.Ft. . 355.02 253.22
Gully Ac,.Ft. 2.58 2.13
Streambank "Ac.Ft., . 9.85 9.85
Scour o Ac.Ft. . 83.39 16.18
Dirt Reoads i Ae.Fe. 2.52 2.52
Average Avnnual Rainfall Inch 26 C XXX
1/ Aresz ipundated by the runoff from a 25-year frequency storm.
2/ Acres om which some loss of production is occurring each year.
3/ The aresz on which production loss will occur each year after all

This

applies to all flooding up to the area inundated by the size

storm listed under 1/.

May 1958
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TABLE 5 - SUMMARY OF PLAN DATA

Chiltipin-San Fernando Creeks Watershed, Texas

47

Item Unit : Quantity
Years to Complete Project Year 5
Total Installatiom Cost
Public Law 566 Funds Dollar 1,533,536
Other bollar 1,338,104
Annual O & M Cost .
Federal Dollar 0
Other Dollar 8,539
Average Annual Monetary Bemefits 1/ Dollar " ) 75,893
Agricultural Percent : 76.4
Nonagricultural Percent 23.6
Structural Measures
Floodwater Retarding structures Each , 9
Channel Improvement Mile : 20,35
Levee Mile = . 5.7
Urban Protection .
Levee and Channel Improvement © Mile - ' 3.5
Area Inundated by Structures .
Flood Plain '
Sediment Pool Acre 125
Deteation Pool Acre | 211
Upland '
Sediment Pool Acre . 532
Detention Pool . Acre ' 2,832
Watershed Area above Structures - ., * Acre- . 84,109
Reduction of Floodwater Damage - Dollar 55,831
By Land Treatment Measures = '
Watershed Protection Percent 5.8
By Structural Measures Percent 78.1
Reduction of Sediment Damage Dollar 1,595
By Land Treatment Measures =
Watershed Protection Percent . 39.7
By Structural Measures " Percent 51.6
Reduction of Erosion Damage Dollar 25,334
By Land Treatment Measures - .
Watershed Protection Percent 5.6
By Structural Measures Percent 66.2

1/ Includes benefits from the Agua Dulce watershed and Agua Dulce

Laterals watershed accruing to works of unprovement in this

watershed. ‘

e May 1958
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TABLE 7 - MONETARY BENEFITS FROM STRUCTURAL MEASURES

Chiltipin~-San Fernando Creeks Watershed, Texas
Price Base: Long-Term 1/

Estimated Average Annual Damapge :

: y After Land : : Average
Item - : Treatment : : Annual
Without : for W/8 : With" : Monetary

: Project : Protection : Project : Benefits
{dollars) (dollars) {dollars) (dollars)

Floodwater Damage ’
Crop and Pasture 39,586 - 37,865 8,594 29,271

Other Agricultural 7,792 7,270 1,127 6,143
Nonagricultural : .
Transportation 9,600 8,693 929 7,764
Urban (Town of Bishop) 5,388 5,287 20 5,267
Dther . 4,216 3,635 ' 81 3,554
Subtotal - , 66,582 62,750 10,751 51,999
Sediment Damaée e, '
Overbank Deposition - 1,747 1,053 152 901
Subtotal ' . 1,747 1,053 152 9201
Erosion Damage S ' ' .
Flood plain scour 35,282 33,300 9,948 23,352
Subtotal ’ 35,282 33,300 9,948 23,352
Indirect Damages 13,269 12,424 2,198 10,226
Total, All Damages 116,880 109,527 23,049 86,478
Benefits Qutside Project Area'gf XXK XXX XXX 23,395
TOTAL FLOOD PREVENTION BENEFITS XXX XX *KK 109,873

——-
Benefits Allocated to Structural
Measures ¢ be Constructed in

San Diego-Rosita Creek Watershed XXX XXX XXX 33,980
TOTAL NET FLOOD PREVENTION BENEFITS  xxx XXX XXX 75,893
T e =
T T SN~ ST

1/ As projected by ARS, September 1957. ,

2/ 1Includes $12,195 damage reduction on Agua Duice Creek waterShed flood
plain and $11,200 damage reduction on the Agua Dulce Laterals
watershed flood plain.
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TABLE 9 - COST SHARING SUMMARY

5

Chiltipin-San Fernando Creeks Watershed, Texas
Price Base: 1957 1/

1

P.L. 566 Funds _Other Total Cost
Type of Cost ~: Dollars : Percent: Dollars : Percent: Dollars : Percent
Land Treatment
Non-Federal Land
For Watershed Protec-
tion 25,000 2.2 1,111,791 97.8 1,136,791 36.5
Subtotal 25,000 2.2 1,111,791 97.8 1,136,791 36.5
Structural Measures
Installation - .
Flood Prevention 1,508,536 87.0 226,313 13.0 1,734,849 55.7
Subtotal - 1,508,536 87.0 226,313 13.0 1,734,849 55.7
Total Installation Cost 1,533,536 53.4 1,338,104 46,6 2,871,640 92.2
Operation and Mainte- ’
nance 2/ - )] 242,186 100.0 242,186 7.8
Total Structural Cost 1,508,536 76.3 468,499 23.7 1,977,035 63.5
TOTAL PROJECT COST 1,533,536 49.2 1,580,290 50.8 3,113,826 100.0

1/ Except operations and maintenance which is based on long-term prices; as

projected by ARS, September 1957.

2/ Capitalized for 50 years at 2.5 percent.

" May 1958
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