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WATERSHED WORK PLAN AGREEMENT

between the

Alamo Soil Congervation District
Local Organization

Local Organization

San Antonio River Authority

Local Organization

In the State of Taxas
{hereinafter referred to as the Sponsoring Local Organizatien)

and the

Soii Conservation Service
United States Department of Agriculture
{hereinafter referred tc as the Service)

Whereas, application has heretofore been made to the Secretary of
Agriculture by the Sponsoring local QOrganization for assistance in pre-
paring a plan for works of improvement for the Martinez

Creek Watershed, State of Texas

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, Bath Congress; 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 coeperative efforts of
the Sponsoring Local Organization and the Service a mutually satisfactory
plan for works of improvement for the Martinez

Creek Watershed, State of Texas .

hereinafter referred to as the watershed wotk plam, 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 Sponsor-
ing 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 5 years, and operated and maintained substantially
- in accordance with the terms, conditions, and stipulations provided for
therein.

It is mutually agreed that in installing and operating and maintain-
ing the works of improvement described in the watershed work pl:a:

1. The Spensoring Local Organization will acquire without cost
to the Federal Government such land, easements, or rights-
of-way as will be needed in connection with the works of
improvement. (Estimated cost $ 134,942 )

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 structural measures
and land treatment measures for flood prevention to be paid
by the Sponsoring Local Organization and by the Service are

as follows:

Sponsoring
Works of Local Estimated
Improvement Organizatior Service Construction Cost
(percent) {percent) {dellars)
6 Floodwater Retarding 0 160 313,507

Structures
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10.

The Sponsoring Local Organization 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 installation services
applicable to works of improvement for flood prevention.
(Estimated cosc $ 98, 441 )

The Service will bear percent of the cost of installa-
tion services applicable to works of improvement for agricul-
tural water management and the Sponsoring Local Organization
will bear percent of the cost of such services.
(Estimated cost § None )

The Sponsoring Local QOrganization will bear the cost of
all installation services applicable to works of improve-

ment for nonagricultural water management. (Estimated
cost § None -)

The Sponsoring Local Organization will bear the costs of
administering contracts. (Estimated cost ] 3,000 L)

The Sponsoring Loral O:ganization will obtain agreements

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

out conservarion farm or ranch plans on their land

The Sponsoring Local Orgarization will provide assistance
to landowners and operators to assure the installation of
the land treacmen: mezsures skown in -he watersned work
plan.

The Sponsoring Local Organization will encourage land-
owners and operators to operate and maintain the land
treatment measures for rhe protection and lmprovement of
the watershed.

The Sponsoring lLocal 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
into prior to issuing invitatio-s to bid for construction
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.
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11. 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 improvement, a separate agreement in connection
with each construction contract will be entered into between
the Service and the Sponsoring Local Organization prior to the
issuance of the invitation to bid. Such agreement will set
forth in detail the financial and working arrangements and
other coenditions that are applicable to the specific works of
improvement.

12. The watershed work plan may be amended or revised, and this
agreement may be modified or terminated, only by mutual agree-
ment of the parties hereto.

13. 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 exrtend to this agreement if made
with a corporation for its general benefit.

Alamo Soil Comservation District

Loijiqgrganization
g
By /% ;‘, W

e

Titie

Date Pebruary 20, 1959

The signing of this agreement was authorized by a resolution of the govern=
ing body of the Alamo Soil Conserwvation District

Local Organization

adopted at a meeting held on February 20, 1959

{Secretary, Local Organizaticon)

Date February 20, 1959
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San Antonio River Authority

Loc§}>0rganization
By <//{>§§ix4rt449fﬁ€4rf
Y. S
Title Chairman

Date Pebruary 38, 1959

The signing of this agreement was authorized by a resolution of the govern-
ing body of the San Antonio River Authority
Local Organization

February 24, 1959

(Secretary, Local Organization)
Date February g 1959

adopted at a meeting held on

Local Organization

By

Title

Date

The signing of this agreement was authorized by a resolution of the
governing body of the

Local Organization

adopted at a meeting held on

( Secretary, Local Organization)

Date

Soil Conservation Service
United States Department of Agriculture

By

Administrator

Date
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SECTION 1

WATERSHED WORK PLAN
MARTINEZ CREERK WATERSHED

Bexar County, Texas
October, 1958

SUMMARY OF PLAN

General Summary

The work plan for watershed protection and flood prevention for the Martinez
Creek watershed was prepared by the Alamo Soil Conservation District and the
San Antonio River Authority as cosponsoring local organizations., Technical
assistance was provided by the Soil Conservation Service of the United States
Departwment of Agriculture.

The watershed covers an area of approximately 87.50 square miles, or 56,000
acres in Bexar County, Texas. Approximately 60 percent of the watershed is
cropland, 34 percent is grassland and 6 percent is in miscellaneous uses,
such as towns, industrial areas, roads, stream channels, and railroads.

There are no Federal agricultural lands in the watershed. The only Federally-
owned land is a portion of the Randolph Air Force Base.

The work plan proposes installing, in a 5-year period a project for the
protection and development of the watershed at a total estimated installa-
tion cost of §1,143.481., The share of this cost to be borne by other than
Public Law 566 funds is $706,533. in addition, local interest will bear
the entire cost of operation and maintenance, with a capitalized value of
$22,974. Of rre total project cost of $1,166,455, the Public Law 566 share
will be $436,948 ard local and other funds will bear $729,507.

Land Treatment Meas:res

The cost for land treatment measures is estimated to be $593,591, of which
the orther than Public Law 566 share is $568.591, including $21,850 to be
spent by the Soil Conservation Service under its going program for technical
assistance during the project period. The Public Law 566 share, consisting
entirely of accelerated tecknical assistance, is $25,000. Only those land
treatment measures that will be installed during the 5-year project period
are included in the work plan.

Structural Measures

The strucfural measures included in the plan consist of 6 floodwater
retarding structures having a total sediment storage and floodwater




detention capacity of 8,989 acre-feet. The total cost of these measures,
including the capitalized value of operation and maintenance, 1s $572,864,

of which the local share is $160,916, and the Public Law 566 share is
$411,948. The local share of the total cost of structural measures includes;
land, easements, and rights-of-way, 84 percent; operation and maintenance,

14 percent; and administering contracts, 2 percent.

Damages and Benefitsg

The estimated average annual floodwater, sediment, flood plain erosion, and
indirect damage without the project is $38,782 at long-term price levels.
The estimated average annual floodwater, sediment, flood plain erosion and
indirect damage with the project installed, including land treatment and
structural measures is $15,006, a reduction of 61 percent. The average
annual primary benefits accruing to structural measures are $23,046, which
are distributed as follows:

Floodwater damage reduction $ 17,691
Sediment damage reduction 232
Erosion damage reduction (flood plain) 1,489
Indirect damage reduction 1,941
Benefits outside watershed 1,693

The ratio of the average annual benefits ($23,046) to the average annual
costs of structural measures ($20,198) is 1.14 to 1.

The total benefits of land treatment measures were not evaluated in mone-
tary terms since experience has shown that these soil and water conservation

measures produce benefits in excess of their costs.

Provisions for Financing Construction

An ad valorem tax has been voted in Bexar County for the purpose of flood
control and is presently being collected. Revenue from this tax is provided
to the San Antonio River Authority for carrying out flood control commit:
ments.

Operation and Maintenance

Land treatment measures will be installed, operated, and maintained by the
landowners or operators of the farms on which the measures will be installed,
under agreements with the Alamo Soil Conservation District. Local sponscring
organizations will be responsible for the operation and maintenarce of the
six floodwater retarding structures. The San Antonio River Authority is
provided funds for the purpose of flood control from revenue obtained from

an ad valorem tax being collected in Bexar County. These funds are adequate
and will be available for this purpose. The estimated average annual cost

of operation and maintenance of the structures is $810.




DESCRIPTION OF WATERSHED

Physical Tiata

Martinez Creek heads approximately 3 miles west of the community of Converse,
Bexar County, Texas and flows in a southeasterly direction for approximately
18 miies before enrering Cibolo Creek. Salatrillo Creek, the principal
triburary, hends approximately 4 miles northwest of Converse and flows in a
southeaster.y direction approximately 12 miles to its confluence with Martinez
Creek. The watershed has an area of 56,000 acres.

The topography ranges from steeply sloping to gently rolling in the upliand
areas and i3 nearly level along the aliuvial wvalleys, which are poorly defined.
The combined fiocod piain area is 4,001 acres. Flood plain as referred to in
this plan is the area inundated by the runoff from a 25-year frequency storm.

Geologic formations outcropping within the watershed, from oldest to youngest,
are the Anacacko {Taylor), Taylor (undivided), Corsicana, Kemp, Wills Point,
and Wilcox. The Aracacho, Taylor (undivided), Corsicana, and Kemp formations
belong to the Upper Cretaceous System, while the Wills Point and Wilcox forma-
tioas belong to the Tertiary System. These formations dip toward the south-
east at approximarely 40 to 50 feet per mile. The major area of the Balcones
Fault zone lies just to the morth of the watershed, but only scattered fauits
are knowa to be preseni in the watershed. These are confined to the upper
reaches 2 the watershed.

Eievations range from 490 feer to slightly move than 1,000 feer above mean
sea level.

Approximately 86 percent of *he watershed lies within the Blackland Prairies
Land Rescurce Aresz. The Rio Grande Plair Land Resource Area, which comprises
the remaining 14 percent of the watershed, is located in the vicinity of the
confluence 2f Marticez and Cibolo Creeks. The soils In the Blackland Prairies
consis* of lig=% gray to black clays and gravelly clays of the Houston series.
Tie soils in tue Ric Grande Plair are predominantly fine sandy loams of the
Webb series. The soils within the Martinez Creek wa*zrshed are predominantly
deep ani s.ow.y permeable with some isolated areas of shallow scils. They

are in fair to poor physical condition.

The overall lanc use for *the watershed is as foliows:

taxnz Jse Acres Percent
Cropland 33,600 60
Grasslan? 19,040 34
Miscelianeous 1/ 3,360 6
Total 56,000 100

1/ 1Includes roads, highways, railroads, urban areas, and airfields.




Land use in the flood plain is 56 percent cropland, 41 percent grassland,
and 3 percent in miscellaneous uses.

The average annual rainfall is 29.55 inches as recorded at U. S. Weather
Bureau gages at San Antonic and Seguin, Texas over a 30-year period. The
monthly average ranges from 1.40 inches in November to 3.52 inches in May.
Normal temperatures range from B4.2 degrees Fahrenheit in July to 50.6
degrees in January. The normal frost-free period of 279 days extends from
February 24 to November 30.

Water for livestock and rural domestic use is obtained from surface pends and
wells.

Economic Data

The economy of the watershed is almost entirely agricultural. Production
of cash crops, chiefly grain sorghum, corn, and cotton, is the predominant
enterprise of farm operators. Beef cattle production, along with a few
scattered dairy operations, is found throughout the watershed.

The average size farm in the watershed is approximately 130 acres, sufficient
for an economic family unit. Owners of smaller tracts have in many instances
secured employment in nearby towns, Randolph Air Force Base, and other mili-
tary imstailations.

Converse, population 800, {s the only town situated entirely within the water-
shed, Universal City, population 160, and Martinez, population 50, are partial-
ly in the watershed. San Antonio, with a population of 545,000, is within 20
miles of any point in the watershed and provides excellent cultural, recrea-
tional, medical, and commercial facilities for the people in neighboring
communities.

The area is adequately served by 134 miles of Federal, State, an< County roads,
of which 41 miles are hard surfaced. Adequate rail service is provided by

the Texas and New Orleans Railroad with good loading and shipping facilities

at Converse,

WATERSHED FROBILEMS

Floodwater Damages

Flooding occurs very frequently in the Martinez Creek watershed and causes
severe damage. During the 30-year period studied, 1923 to 1952, inciusive
which is representative of normal rainfall in this area, there were 26 floods
that inundated more than half of the flood plain (figure 1), as well as 53
smaller floods, Fifty-eight of the floods occurred during the growing

season and caused severe damage to growing crops.

It is estimated that the average annual direct floodwater damage under
existing conditions is $31,372, of which $20,473 is crop and pasture damage,
§7,397 is other agricultural damage and $3,502 is nonagricultural damage,
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primarily to roads and bridges. Also, there are numerous indirect damages,
sach as interruption of travel and initial losses suffered by dealers and
irdustries inm the area, and similar losses, which are estimated to average

$3,525 per year.

Sediment. lamage

Overbank depositios in the flood piain has damaged only 144 acres. This
camdge 1s estimatei 10 have reduced crop and pasture production by 10 percent
on 84 acres and by 20 percent on 60 acres, with an average annual monetary
damage o $753, at long-term price levels.

The damaging sefimer= consists of silty clays, clays, and gravelly clays
whic: are re.avively iow in organic matter. This sediment puddles and crusts
readiliy. '

There are no large reserveirs inm the watershed, but the numerous farm ponds
have suifered moderare damage due to sedimentation,

Erosion Lamage

Upkan? erosion rates in the watershed are wmoderate, When a protective
vegetative cover is established, these rates become moderate to low. Sheet
erosion accounts for 93 percent of the total gross erosion. Gully and stream-
bank erosion account for 1 percent, with the remaining 6 percent attributed

to fioof plain scour. The average annual rate of upland gross erosion is

4.21 acre feet per square mile.

Removal of surface soil in the fiood plain by scouring ranges from 0.3 to
5 feet in deptL. Approximately 520 actes are damaged annually by this
process. The damage is estimated as follows: 312 acres, 10 percent; 129
acres, 20 percent; 65 acres, 30 percent; 10 acres, 40 percent, and 4 acres,
50 percenc, in terms of reduced productivity. This represents an annual
moretary damage of $3,132, at long-term price levels.

Probiems Relating to Water Management

Thers is no activity relative to drainage or irrigation in the watershed.

No indivicual landowner or group of landowners or municipality has indicated
an interest in proviaing additional storage in any of the floodwater retarding
structures for agricuirurai or nonagricultural water management purposes.

EXISTING OR PROPOSED* WORKS OF IMPROVEMENT

The Martinez Creek watershed is served by the Soil Conservation Service Work
Unit at Sam Artomio which is assisting the Alamo Soil Conservatiom District.
This work unit has assisted farmers and ranchers in preparing 203 soil and
water conservation pians on 32,978 acres (62.6 percent of the agricultural
land) within the watershed and in giving technical assistance in establishing
and maintaining planned measures.




Efforts vo ontrel or prevent floeding of agricultural lands have been minor.
Some artempts to rectify channels an? levee fields have been made but with
1itrle success ir reducing ficod damages.

Thers+ are no sxisting or preposed works of improvement by other authorities
in t>e wacersre?d,

WORKS OF TMPROVEMENT TO BE INSTALLED

Land Treatment Measu~es for Watershed Protection

An effective comservation program based upon the use of each acre of agricul-
tura. land within its capabilities an¢ its treatment in accordance with its
needs, suchk as is now being carried out by the Alamo Soil Comservation District
is mecessary for a sound fiood prevention program on the watershed. Basic to
reacting this obiective is the establishment and maintenance of all applicable
soil an< water comservarbion and piant management practices essential to proper
lan<g use. Evpthasis will be placed on accelerating the establishment of land
treatment pracfices wiich have a measurable effect on the reduction of flood-
water, sediment ard evosion damages.

0f t=e votal warersheo area of 56,000 acres, 18,483 acres lie above planned
floodwaler retarding structures. Land treatment is especially important for
protection o thesc watershed lands to support and supplement the structural
measures. Irerie are another 33,516 acres cof upland in the watershed for
which no struerural control has been planned and for which establishment of
iand treatment measures constitute the only planned measures in this plan.
Land treatment measures on the 3,799 acres of flood plain remaining after
insraliation or {loodwater retarding structures are also important in
reducing f’ codwater, sediment, and erosion damage.

The amounts ani estimated costs of the measures that will be installed by

the landowners and operators are shown in table I. The estimated totaj

cost of planning an? instaiiing these measures is $593,591, including

$25,000 from Pubiic law 566 funds during toe 5-year instaliation period

for techniral assistance to landowners ard operators to accelerate the
planning anc¢ application of conservation practices. Landowners and operators
will maintain these measures im accordance wiih provisions of the farmer-
district cooperative agreements with the Alamo Soil Copservation District.

Land treatment measures will decrease erosior damage and sediment produc-
tion from fields and pastures by providing improved soil cover conditions.
These measures also effectively improve soil conditions which allow rainfall
to soak into the soil at a more rapid rate.

In addition to the soil improvement and cover measures, land treatment
includes corrour farming, terracing, diversion comstruction, and the water-
way development to sexve these measures, which in combination kave a
measurable effect in reducing peak discharge by siowing runoff water from
fields. These measures also help the soil improvement and cover measures

to reduce erosion damage and sedimenr production.




Land Treatment Cultivated Land
Terracing and Contour Farming

" L

Land Treatment Grass Land
Blue panic grass seeding following root-plowing.
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TABLE i - ESTIMATED PROJECT INSTALLATION COST 1/

Martinez Creek Watershed, Texas
Price Base: 1958

: No. to be :

:__Applied :Public lLaw :

Estimated Cost

Instailation Cost : Unit :Non-Federal: 566 : Other Total
Item Land Funds :_Funds
(dollars) (doliars) (dollars)
LANDI TREATMENT FOK
Watershed Protection
Soil Conservation Service
Contour Farwing Acre 12,000 - 18,000 18,000
Cover Cropping Acte 11,088 - 109,771 109,771
Crop Residiue Utijizatrion Acre 20,000 - 30,000 30,000
Conservartion Cropping System Acre 14,000 - - -
Rotation Hay & Pasture Acre 5,000 - 42,000 42,000
Brush Control Acre 9,000 - 171,000 171,000
Pagture Plarting Acre 6,000 - 50,400 50,400
Proper Use Acre 8,500 - 17,000 17,000
Rotation Grazing Acre 5,000 - 2,500 2,500
Wi .diife Arsa Improvement Acre 700 - 14,000 14,000
IMversion Construction Mile 16 - 8,000 8,000
Fond Construction Each 120 - 60,000 60,000
Terracing Mile 110 22,000 22,000
Waterway Develicpment Acre 115 - 2,070 2,070
Techni~a” Assistance 25,000 21,850 47,850
SC5 Subtota: 25,000 568,591 593,591
TOIAL LAND TREATMENT 25,000 568,591 593,591
STRECT.RAL MEASTRES
Soil Conservariou Service
Floodwater Retarzing
Struciures No. 6 313.507 - 313,507
8{3 Suhntrsoral 313,507 - 313, 507
Subtotal ~ Construction 313,507 - 312,507
Instaliation Ssrvices
Soil Comservation Service
Enginesring Service 62,701 62,701
Otter 35,740 - 35,740
SCS Subrotal 98,441 98,441
Subtotal - Installation Servires 98,441 - 98, 44l
Other Costs
land, Easements & R/W - 134,942 134,942
Administration of Contracts - 3,000 3,000
Subtotal - Other 137,942 137,942
TOTAL STRUGCTURAT MEASTRES 411,948 137,942 549,890
TOTAL_PROJECT - 436,948 706,533 1,143,481
SUMMARY
Subtotai SCS 436,948 706,533 1,143,481
TOTAL PROJECT 436,948 706,533 1,143.481

1/ No Feceral lands involved.

October 1958
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Structural Measures

A system of 6 floodwater retarding structures will be installed in the
watershed ‘to afford the needed protection to flood plain lands which cannot
be provided by land treatment measures alone.

The 6 structures will detain temporarily the runoff from 48 percent of the
watershed at valley section No. 12 (figure 1). Floodwater detention capacity
equivalents of the individual sites will range from 3.5 to 5.19 inches of
runoff from their watersheds. The total of 6,511 acre-feet of floodwater
detention capacity of the 6 structures is sufficient to detain an average of
4.23 inches of runoff from the area above structures.

Figure 2 shows a section of a typical floodwater retarding'stfucture.

There are 6 low-water crossings on public roads crossing Salatrillo Creek,

a tributary to Martinez Creek, and 9 on Martinez Creek. In addition, there
are mumerous low-water crossings on private field roads that will be affected
by the release flow from the floodwater retarding structures. Under present
conditions these crossings are inundated during flood flows and:for short
periods following all rains. After the structures are in operation the flow
peaks will be reduced but the flow will be greatly prolonged. The local
sponsoring organizations will obtain court orders from the Commissioners

Floodwater Retarding Structuras
Typical of those proposed in Martinez Creek Watershed.

M4l FTH- 00
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Court of Bexar County staticg that improvements needed will be made to keep
the publi: rzac crossings passable cduring the periods of floodwater release
or gran-ing permission to inundate roads provided equal alternate routes
can be Zesignated. The local sponsors will obtain flowage easements from
owners of private roacds affected by struzture release flows.

The lozation of twne floodwater retarding structures are shown on the Planned
Structura. Measures map, figure 3.

The roral estimatsd cost of establishing these works of improvement is
$549,890, or which $137.942 will be borne by local interest and $411,948 by
Public Law 566 funds (rable 1). The estimated annual equivalent cost for
imsraliavion is $.9,388 and the estimated annual operations and maintenance
cest is 2810, making a rotal annual cost of $20,198.

Sufficient fetention storage can be developed at all structure sites to make
possiblia rhe use of vegetative spillways, thereby effecting a substantial

—_—r

reduction in czost over concrete on similar types of spillways.

All appiicabie state water laws will be complied with in the design arnd
construction of the fioodwater retarding structures.

BENEFITS PROM WORKS OF IMPROVEMENT

The combine: program of land treatment and structural measures described
above would confine damage from 31 of the total of 79 floods, such as
occurred in tiis watersued from 1923 to 1952, to areas of less than one-
tents of the floos piain. 0Of tne 26 major fioods that inundated more than
one~hali of ths flood plain, 2I wo:ld be reduced to minor floods, inundating

less than ome=-7alf the fiood plain  Average annaal flooding would be
reducel fvom 3,797 acres ro 1,895 acres.

The area on whiczh sediment damags from overvank deposifion will occur
annua.ly car be expectad tc be reduced freom 144 acres to 39 acres, a
reducrzion of 73 percent. About 36 percunt of the expected reduction will
res:lt f£rom land treatment. and 64 percent from the structural measures.

Trne area o2 which: rlood piain sceur damage will occnr can be expected to be
reduce: from ar average annual of 520 acres ceo 187 acres, a reduction of
64 percent.

Witk the pianrted lanc treatmeni program, total gross erosion from the
watersted will be rediced from 365.09 acre-ieet to 229.07 acre-feer
annuaily.

The estimared average annual flood, erosion, sediment, acd indirect
damages witnin the watershed would be reduced from $35,762 to $15,006, a
61 percent reduction. About 89 percent of the expected reduction in the
average anrtval damage would result from the system of floodwater retard-
ing structures.
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AVERAGE ANNUAlL AREA TINUNDATED

Evaluation - Without  : Witk
Reach : Location : Project : Project : Reduction
{acres) {acres) (percent)
1 Lower Martinez Creek 867 522 40
2 Middle Martinez Creek 378 229 40
3 Upper Martinez Creek 939 433 54
4 Escondido Creek 335 125 63
5 Salatriilo Creek 1,278 586 54
Total 3,797 1,895

AVERAGE ANNJAL DAMAGES

Evaluation : : Without : With
Reach : Location : Project : Project : Reduction
(doliars) (dollars) (percent)
1 Lower Martipez Creek 9,131 5,177 43
2 Middle Martinez Creek 3,755 2,001 47
3 gpper Martinez Creek . 9.898 3,06l 69
4 Escondido Creek 3,413 812 76
5 Salatriilo Creek 12,585 3,955 69
Toral 38,782 15,006

Operators of fiood plain land say that if adequate flood prorection is
provided, they will restore lanc now idle or in temporary pasture to
production of kigh value crops such as grain sorghum, corn, and cotton.
All ot this lan<s was in production of cultivated crops untll very recent
years, but is now either idie or ir production of low value crops because
of excessive floodwater damage. It is estimated that the net increase in
income from such restoration of productivity will amount to $1,249 (long-
term price levels; annually. Conslderation was given to the effect of
acreage aliotmen*t restrictions in the analysis of benefits from restoration.
The caiculated benefit excludes increases in the acreage of these crops
above present restrictions. This loss from the original production has
been considered a crop and pasture damage and its restoration a benefit inm
table 7.

The total flood prevention benefiis as a result of structural measures
are estimated tc be $23,046 annually. Of this amount, $1,693 represents
benefits resulting from reduction of floodwater damages on the mainstem
flood plains of lower Cibolo Creek.

COMPARISON OF BENEFITS AND COSTIS

The average annual cost of the structural measures (converted from total
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installatior cost) plus operation and maintenance cost is estimated to be
$20,198. When tne projert is completely installed, it is expected to
produce benefits of $1.14 for each dellar of cost. In addition to the
direct monetary benefits, thete are other substantial values which will
accrue from tre project, such as an increased opportunity for recreation,
improved wiidiife conditions, better living conditions, and a sense of
security, none of which have been used for project justification.

ACCOMPLISHING THE PLAN

Federal assistance for carrying out the works of improvement on non-Federal
land, as <escribed in this work plan will be provided under the authority
of the Watershes Protection and Flood Prevention Act (Public lLaw 566, 83rd
Congress; b8 Stat. 666, as amended by Public Law 1018, 84tk Congress; 70
Star. 108&; . :

Land Treatmer.t Measures

The land treatmen® measures itemized in table 1 will be established by
farmers an% ranchers over a 5-year period in cooperation with the Alamo
Soil Comservation District, which is giving assistance in the planning
and appiicarion of tese measures under its going program. This assist-
ance will be acce’erated to assure application of the planned measures
within tze 5-year project instaliation peried.

The governing body of the Alamo Soil Conservation District will assume
aggressive :eaders-ip in getting an accelerated land treatment program
underway, with the assistance of the Martinez Creek Watershed Association
and the San Antonio River Azthority in arranging for meetings according

to a cefinite schedule. By this means and by individual contacts, the
landowners within the watershed will be evcouraged to adopt and carry out
soil and water ccnservation piang on their farms. District-owned equip-
ment will be made available ts the landowners in accordarnce with existing
arrangements for equipment usage in the district. The soll conservation
district governing body will make, or cause to be made, periodic inspec-
tions of the completed conservation measures within the watershed. The
Soil Corservation Servize will provide additiomal technical assistance

to the Alamo Soi! Comservation District to assist landowners and operators
cooperating wit} the district in acceleratimg the preparation and applica-
tion of soil. plann, and water conservation plans.

The soil and water conservatior loar program of the Farmers Home Adminis-
tration is avaiiab.e te all eligible farmers and ranchers in the area.
Educational meetings will be held in cooperation with other agencies to
outline the services available and eligibility requirements. Present FHA
clients will be encouraged Lo cooperate in the program.

The county ASC Committee wili cooperate with the governing body of the
soil conservation district by selecting and providing financial assist-
ance for those ACPS practices which will accomplish the conservation
objectives in the shortest possible time.
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The Extension Service will assist with the educational phase of the program
by conducting general information and local farm meetings, preparing radio,
television and press releases, and using other methods of getting informa-
tion to landowners and operators in the Martinez Creek watershed. This
activity will help to get the land treatment practices and the structural
measures for flood prevention carried out.

Structural Measures for Flood Prevention

sponsoring organizations. Revenue from an ad valorem tax now being collected
in Bexar County for use by the San Antonio River Authority for flood control
1s adequate and available for these costs. The local sponsoring organiza-

The easements will be dedicated jointly to the local sponsoring organiza-
tions.

The San Antonio River Authority will be the contracting agency ané will let
and service all contracts for the 6 floodwater retarding structures included
in this work plan. The cost of administering contracts will be paid by the
San Antonio River Authority. These costs will be paid from revenue from

the ad valorem tax which has been voted in Bexar County and made available
to the San Antonio River Authority for the purpose of f£lood control.

The structural measures will be constructed during a 2-year installation
period pursuant to the feliowing conditions:

1. The required land treatment in the drainage area above
structures has been applied or is in the process of being
applied.

2. The necessar easements have been obtained,
¥y

3. Court orders have been obtaired from the Bexar County
Commissioners Court granting permission to inundate low
water crossings provided equal alternate routes are avail-
able for use during reriods when these crossings are
impassable due to prolonged flow from the principal spill-
ways of the floodwater retarding structures. If equal
alternate routes are not available, the court ordes will
specify that necessary improvements will be made, at no
cost to the Federa} Government, to make the crossings
passable during prolonged periods of release flows from
the structures.
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4, The contracting agency is equipped to handle its responsibilities.
5. Operation and maintenance agreements have been executed.
6. Public Law 566 funds are available.
. This project was determined to be one construction unit. All land, easements,

and rights-of-way will be provided for this construction unit before Federal
funds are made available for construction.

Technical assistance will be provided by the S0il Conservation Service to
assist in planning, design, preparation of specifications, supervision of

- construction, preparation of contract payment estimates, final inspection,
execution of certificate of completion and related tasks necessary to
establish the planned structural measures for flood prevention.

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

The estimated schedule of obligation for the complete 5-year installation
period, covering installation of both land treatment and structural measures,
is as follows:

' Figral : Public law 566 : Other :
Year : Funds . Funds ; Tota..
{dollars) (dotlars) tdoliars)

1st 197.739 172,698 370,437

2nd 224,209 192,680 416,889

3rd 5,000 113,718 118,718

4th 5,000 113,71% 118,728

5th 5,000 113,719 118,719

Total 436,948 706,533 1,143,481

PROVISTONS FOR OPERATION AND MAINTENANCE

Land Treatment Measures

Land treatment measures will be mairtained by landowrers and operators of
the farms on whick the measures are applied, under agreement with the
Alamo So0il Conservation District. Representatives of the Alamo Soil
Conservation District will make periodic inspections of thre Zand treatment
measures to determine maintenance needs and encourage landowners and
operators to perform management practices and maintenance. They will make

- district-owned equipment availiable for this purpose.

Structural Measures for Flood Prevention

The 6 floodwater retarding structures will be operated and maintained by
the local sponsoring organizations. The San Antonio River Authority is
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provided funds for the purpose of flood control from revenue obtained from
an ad valorem tax being collected in Bexar County. These funds are adequate
and will be available for this purpose.

A maintenance fund of $10,000 will be established by the San Antonio River
Authority for this purpose.

The Alamo Soil Conservation District and the Martinez Creek Watershed
Agsociation will assist the San Antonio River Authority in the operation

and maintenance of the floodwater retarding structures The district will
furnish and operate district-owned equipment in maintenance operations.
District funds are available for this purpose. Between periodic inspections,
the watershed association will report maintenance needs to the cosponsors.

All structural measures will be inspected at least annually and after each
heavy rain by representatives of the San Antonio River Authority, Alamo
Soil Conservation District and Martinez Creek Watershed Association. A
501l Conservation Service representative will participate in these inspec-
tions at least annually. For the floodwater retarding structures, items

of inspection will include, but not be limited to, the conditions of the
principal spillway and its appurtenances, the emergency spillway, the earth
till, the vegetative cover of the earth £fill and the emergency spillway,

and fences and gates installed as a part of the floodwater retarding
structures.

The Soil Conservation Service, through the Alamo Soil Conservar:on District,
will participate in the operation and maintenance oniy to the extent of
furnishing technical assistance to aid in inspection and furnishing technical
guidance and information necessary for the operariorn and maintenance program.

Provisions will be made for free access of representatives of tha cosponsor-
ing organizations and Federal representatives to inspect and provide mainte-
nance for all structural measures and their dppurtenances atv any time.

The cosponsoring local organizations will maintain 2 record of all mainte-
nance inspections made and maintenance performed and have it availabie
for review by Soil Conservation Service persoonel.

The cosponsoving iocal organizations fully understand their obligarions
for maintenance and will execite specific maintenance agreements prior to
the issuarze of invitation teo bid on construction of the structural
measursas .

The estimated annual operation and maintenance cost of ail structural
measures is $810, based on long-term prices. The necessary maintenance

- work wili be accomplished either by contract, force account, or district-
owned equipment.
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COST SHARING

Pubiic Law 566 funds will provide techmical assistance in the amount of $25,000
during the 5-year insrallation period to accelerate the installation of land
treatment measures included in the plan for watershed protection. These
measures will be installed through funds other than Public Law 566 at an
estimated cost of $568,591 (table 1). This cost includes ACPS payments based

on present program crireria and technical assistance under the going district
program. Tae required iocal costs for structural measures ($160,916) consists
of rhe vaiue of tpe land, easements, and rights-of-way, $134,942;, the capitaliz-
ed value of operation and maintenance of works of improvement $22,974, and the
cost of administering comtracts §3,000.

The entire cost of constructing structural measures, amounting to $313,507,
will be borme by Public. Law 566 funds. In addition, the imstallation
services cost of 598,441 will be a Public Law 566 expense. This is a total
Public Law 566 cost of $411,948 for the installation of structural measures.

The total project cost of $1,166,455, including capitalized value of structure
operation and maintenance will be shared 37.5 percent ($436,948) by Public
Law 566 funds and 62.5 percent ($729,507) by other than Public Law 566 funds.

CONFORMANCF OF PLAN TO FEDERAL LAWS AND REGULATIONS

This project plan conforms to all Federa! laws and regulations and will have
no known cetrimenral effects on any downstream projects which are now in
existence or thar might be constructed in the future.

For a perio? of tnree years from May 28, 1956, surp.us crops grown on lands
reclaime? by floxJ prevention and the lands so reclaimed, shall be ineligible
for any benefits under the soil bank provisions of the Soil Bank Act and
under price support Jegislation.
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SECTION 2
INVESTIGATIONS, ANALYSES, AND SUPPORTING TABLES

INVESTIGATIONS AND ANALYSES

Land Treatment

Soil Conditioas

The physical condition of the soils in the Martinez Creek watershed range from
fair to poor. The areas where row crops are grown continuously have poor soil
conditions, while in the areas where soil-improving grasses and legumes are
grown in rotations the soils are in fair condition. The soils within the
Blackland Prairies Land Resource Area are light gray to black clays and
graveliy clays of the Houston series. They are usually slowly permeable,

with smali areas of moderately permeable soils. The soils within the Rio
Grande Plain Land Resource Area are predominantly fine sandy loams of the

Webb series, slowly permeable, and deep.

Cover Conditicus

Studies of rhe presem% cover condition, land use, crop distribution; land
treatment, and hydrologic soil groups were made. Land treatment needs and
anticipated application of land treatment measures were projected from these
present soil-cover complex conditions to determine the expected future
conditions. Trese stufdies indicate that approximately 60 percent of the
watersred is in cultivation and 34 percent in pasture. The hydrologic cover
condition of the pasture land is: 42 percent poor condition, 43 percent
fair condition, and 13 percen®t good comdition.

The preaominanr grasses,; a% present, are Jotmsongrass, Eermudagrass, buffalo-
grass . and aunual grasses. On the uppermost portion of the warershed some
native grasses ave coming back. Predominant among these grasses are sideoats
grama, curly bluesvem, feather bluestem, and Texas wintergrass.

Land Ise and Treavment Needs

The needed fan? treatment for the watershec, as shown in tabis 1, was
developed by tme Sci. Comservation Service work unit at San Agtonio.
Conservation neels data were compiled frowm existing corservation plans with-
iz the watershedl. Tres: dava were expanded to represent the conservation
needs of xhs entire watershes and computed for each land treatment practice
to be appiied duving i« 3-year project period.

Program Determipation

Fiood problems ans program objecvives were reviewed with representatives of
the A:ape Soii Conservationm Pistrict, San Antonio River Authority and the
Martinez Creek Watershed Association.
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ion was made, first, of the needed land treatment measures, based

on current needs, which remain to be applied in the watershed and which

contribute direct.y tc flood prevention.

tation and economic investigations provided data as to the effects of these
measures in terms of the reduction of flood damages resulting from land

treatment.

Althougr significant benefits would result from applicatiom of

these needed iand treatment measures, it was apparent that other flood
prevention measares would be required to attain the degree of watershed

Determinations were then made of structuval measures for flood prevention

which wouli

# be feasible to inmstall. The study made and the procedures used

in tha® determination were as follows:

-
doo

A base map of the warershed was prepared showing watershed
boundary, drainage pattern, system of roads and railroads,

and other pertinent information. A stereoscopic study of
G«inmch comsecutive aerial photographs located all probable
floodwater retarding structure sites, the iimits and tke

area of the fiood plain, and points where valley cross
sections sl:iould be taken for the determination of hydraulic
characteristics and for flood-routing purposes. This informa-
tior. was placed on *he watershed base map for use in field
surveys. Cross sections of the ficod piain were surveyed at
tte selected Jorstions. Data developed from these cross
sgctions permirted the computation of peak discharge-damage
relatiosnships for vazious floof flows. A map was prepared

o: tike fLood p.ain on whick land use, cross section lozations,
and other pertinert informationm were recorde.

A fireld examinatlorn was made of a’’l probable loecdwater retard-
P

ing strusture sites previously iocated stereoscopically. Sites

whkich qiz not have sufficient storage capacities were dropped

from furtre: -onsidevation. From the remaining sites; a
system cf flnodwater retarding structures was selected for
further consideration and detailed survey. Sites 4 and 5 are
in series with Site 6A to provide protection for intervening
flood plain iands apd to secure the needed degree of controi.
Plans of a fioocwater retarding strocture. typical of those
p.anned Zon the watersred, are iliustrated by figures 4 and

44,

A topographiz wmap was made of :ne pool area of eachk of the

proposed sites to determime the storage capacity of the

site, the estimated cost of the dam and the area of flood
plain ani uplani that wourld be imundated by the sediment and
fiood peools. Tae reight of the dams and the size of the pools
were feterminel by the criteria outiined in Soil Comservation
Service,. Washington Engineering Memorandum Ne. 27 and Texas
State Manial Supplement 2405.2. The limitg of the flood pools

The hydraulic, hydrologic, sedimen-
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and sediment peols of the proposed sites ané the flood plain
ot the siream were drawn tc scale ox a copy of the base map.

Structre data tables were developed from engineering surveys
te srow for each structure, the drainage area, the capacity
needez for detention and for sediment storage in acre-feet
art in inchzs of runoff from the drainage area, the release
rate of t-e principal spillway, the acres of flood pliain and
upland inundated by the sediment and detention poolis, the
toiume of fill in the dams, the estimated cost of the

structures, and other pertinent data (tables 2 and 3).

A detaiicn analysis was made of state, county, and farm roads
wnivrk rave low-water road crossings on the streams below the

ioodwzler tretarding structures. Where there are no equatl
alternate routes, determinations were made of the requirements
to provide passage during periods of prolonged floodwater
reiease from structures.

Damages resulting from floodwater, sediment and ercosion were
determined from damage schedules, surveys of sampie areas,
and f.ood routings under preseun®t comditioms.

Reductions in t™ese damages resulting from proposed works of
improvement were estimazed on the basis oI reduction in peak
discharges as determined by fiocd routing under future conditions
for which it was assumezZ that the proposed works of improvement
had been insta’led. Benefits so derermined were allccated to
individual measures, or groups of interdependent measures on
tke basis of the effect of each opn reduction of damages. Ian
this manner it was determined that a system of floodwater
retarding structures could be economicaliiy justified. By
further analysis those individual and interdependent flood-
water retarsing structures whicn kas favorable benefit to

cost ratios were determinec. Those wiiich were unfavcrable
were dropped from furtter comsideration anct alternate sites
were investigated until a system of 6 irmterdapendent floodwater
retardipg structures were daveioped. These were included in
the plan.

Because oi che Timited availarciliity cf flioodwater retarding
structure sires tc afforn protectior for Reaches 1L and Z. the
degree cf flicod protection is lower than that originally

desired by the local people. Available da%a were used to

make an investigation of preliminary examination scope to
determine if additicral measures, such as crannel improvement,
torougt channel enlargement and re-aligrment, could be justified
in Reacnes 1 and 2. The large amount of excavation which would
be required and tne high average annual maintenance costs made
channel improvement toc costly to be economically justified,
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so it was dropped from further consideration. The degree of
control that couid be obtained by econcmically justified
structural works of improvement was discussed with the local
sponsoring organizations and accepced by them.

When the stcuctura. measures for flood prevention had been determined, a
table was developed to show the total cost of each type of measure. The
summation of the total costs for all works of improvement represented the
estimated cost of the planned wacershed protection and flood prevention
project (table {;. A szcond cost table was developed tco show separately

the annual instailation cosf, annual maintenance cost, and total annual cost
of the structural measures {(table 6).

Hydraulic and Hydrologic Investigations

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

1. Basic meteorologic and hydrologic data were tabulated from Climato-
logical Bulletins, U. S. Weather Bureau and Water Suppliy Papers,
an¢ U. §. Geological Survey. These data were analyzed to determine
average precipitation depth-duracion relationships, seasonal distri-
bution of precipitation, the historical flood series to be used in
the evaluation of the project, rainfall-runoff relationships, run-
off-peak discharge relationship of geology, soils and climate to
runcif depth frequency for singie storm events.

2. Enginesring surveys were made of channel arnd vailey cross sections
selecced to adequately represent the stream hydraulics and flood
plain area, Preliminary locatiaons for cross sections were made by
stereoscopic examinarion of aerial photographs of the flood plain.
The fina® Jocations were selected on the ground, giving due
consideration to the needs of the economist and sedimentation
specialist. The evaluation reaches were dzlineated in conferance
with the eccnomist and sedimentation specizlist. The composite
acre damageable values are homogensous within each evaluation
reackh.

3. Hydrologic cornditions of rhe watershied were studied by consider-
ing such factors as ciimate, geology, topography, soils, land
use., ani cover, Soil-cover complex data were assembied from
whick curve numbers were computed for use in determining depth
of runcff frem individual storms, using monthly soil moisture
indices. These data were compared to the best available gaged
runofi darta.

4. Cross section raving curves were computed from field survey data
collecte? as described in 2, above, by solving water surface
profiles for various discharges. The water surface profiles were
compnted by rhe Loubt method described on pages 3.14 - 7 - 13,
So0il Conservation Service National Engineering Handbook Section
4, Suppliement A.
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The theory of concordant flow was used to determine the relation-
ship of peak discharge te the volume of runoff at selected points
in the watershed. The exponent of the concordant flow equstion
was determined from reliable highwater marks left by recent floods
compared to the voilume of runoff computed from rainfall records

of eacn floed studied.

Stage~area inundation curves were developed from field survey

data for each povtion of the valley represented by a cross section.
Composite runoff-area inundation curves, by incremental depths of
fleoding, were develioped for each evaluation reach by routing

voiumz rzlationship determined by the concordant flow as developed
above and summating the arsa flooded for each portion of the valley
represented by a cross sectien 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. §.
Weather Bureau at San Antonio and Seguin, Texas, were used to
prepare a cumulative departure from normal precipitation graph.

From t*is grapr the period 1923 to 1952, inclusive, was selected
as the most representative of ncrmal precipitation on the water-
sted and was the periced from which the historical evaluation
filood series was developed,

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

a. The present conditions of the watershed remaiming static.

b. The instailazion of land treatmenrt meascres for watershed
protectiorn.

c, Tre instaliation of Land tfreatment msasures and floodwater
retarding structures.

The appropriate spillway desigr storm and storm patterm was
selected from figures 3.21-1 and 3.21-4, NEH Section &4,
Supplement A; ir azcordance with criteria contained in
Washington Engineering Memorandum No. 27, and Texas State
Mannual Supplement 2404.2.

Spillway design storm hydrographs were developed for each of
the fioodwater rerarding structures by the distribution graph
method. The combinarior of emergency spillway width, depth,
and elevation for the most eccnomical structure was determined
approximately by an empirical equation., The final preliminary
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design was obtained by the Goodrich flood routing method described
on page 5.8~12 NEH, Section 5.

Emergency spillway capacities were designed in accordance with Washington
Ergineering Memorandum No. 27, and Section 3.21 of the Hydrology Guide and
Texas State Manual Supplement 2404,.2. Runoff from the maximum recorded
6-hour storm used for structure spillway design for safe velocity ranged
from 4.58 to 5.61 inches.

Maximumr release rates for the principal spillways of the floodwater retard-
ing structures were determined by a thorough study of the channel, and the
effect of release rates on the design of structures and emergency spillways.
The maximum release rates for sites I, 2, 3, and 5 will be 10 ¢c.s.m. In
order t¢ decrease the frequency of use of the emergency spillway, and to
remove water from good agriculrural lands at a more rapid rate, the maximum
release rates for sites 4 and 6A were increased to 15 c.s.m. Since investi-
gations reveaiel that channel improvement was not economically justified,
determination was made of areas that will be flooded by structure release
for use by local people in securing flowage ecasements.

The larges: rainm which oczurred during the 30-year period was a storm of
5.08 inches cn September 7 - 8, 1942. If soil moisture condition III is
assumes, the ccmpuzed runoff from a storm of this size is 4.62 inches.
The annual flood frequency line developed by means of the computed runoff
from 30 years o ressord indicated a frequency of 42 years for this storm.

From thkis annual flood frequency line it was found that the rainfall from
the 25-year frveguemcy storm, would be 5.90 inches which would produce
4.00 inches of vunoff under Moisture Condition No. II. This storm, under
present conditisns, would flood the entire 4,001 acres of flood plain,
With the janz treatment and structure program installed, 2,348 acres of
the flood plain woulZ be inundated. 1In addition to the latter figure,
202 acres wou:rd be inundated by the poo.s of the floodwater retarding
structuras.

The mipimam flicodwarer detention voiume in the structures was determinad
in accordance with Wastington Engineering Memorandum No. 27, using
Yarnell's 6~hour, 25-year freguency raianfall amount.

The following table shows the minimum detention required and the actual
deteation piamned for eack structure.

: Structure » Minimum Floodwater : Actual Floodwater
Site No. © Classification : Detention Required : Detemtion Planme?
1 A 3.37 5.04
2 A 3.37 5.19
3 A 3.47 4.00
& A 3.17 4,04
5 A 3.26 5.09
bA A 3.26 3.50
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Sedimertation Investigation

The field survewv oi the sedimentation prcblems of the Martinez Creek water=-
shed was made ir accordance with methods prescribed in the "Sedimentation
Section of Procerures for Developing Flood Prevention Work Plans', Water
Conservation - 6., 8CS. Region 4, Revised February 1954. Field studies of
overbank deposirs, flood plain scour, streambank erosion, and the nature of
the channels ans vaileys were made. Areal mapping procedures of sample
sections of t%¢ ficod plain were used. The nature and thickness of the
sediment deposits were studied and ciassified as to percent loss of producti-
vity. These figures were used by the economist as the basis for calculating

menetary damag=s.

Sedimerz Source Stuiies

Investigarions of sediment souvces in the drainage areas above three of the
propesed flooiwater retarding structures were made according to standard
procesures. Estimates were then made for both present and future sediment
production is the drainage areas above the remaining sites. The sediment
derived from sheet ercsion was estimated by the use of a formula shown in
"Suggested Criteria for Estimating Gross Sheet Erosgion and Sediment Delivery
Rates for t-e Blackiand Prairie Problem Area in Soil Conservation', Soil
Conservacior Sevuice, Region &4, February, 1953,

The sediment devived from gully and screambank erosion was estimated by
fiela studies and twe use of aeriai photographs.

The tota’ annaa) seciment vield above the 6 planned floodwarer retarding
strzctires was czicuiated to be 40.59 acre feet., The average rate of
sedimer.n proz.uctior above structures is .75 zcve-feet per square mile
anmuaiiy. 1~ is estimated raat 92 percent of the sediment yield is
derived from suzer erosion, 6 percent from flood piain scour, ani 1

Zern gully ard strearbank erosior.

percen' from ms

Eftfecr of Watarst.eq Treatment on Sediwment Yieid

Analysis oif present conditions indicates tha:t the major portion of the
annual, szfimznt vie.d results from steet evosion of cultivated land.

Areay damagzed 30 percent ov less by overbank deposition and flood plain
scour shouid regain full productivity afrer inmsvallation of works of
improvement.. After installation of the >and treatment measures shown on
table !, the amnual sedimenr yield wiil bte reduced approximately 36 percent.
With instaliation of botn land treatment measires and floodwater retarding
structures, the rotal reduction of sediment damage will be approximately

62 percen:.

Geologic lrvestigations

Reconnaissance geologic investigaticns were made of all of the planned
floodwater retarding structure sites. These investigations included brief
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litmoiogic ani swratigraphic studies of the valley slopes, alluvium, channel
banks and axpcsers geclozic formations. Hand acger becrings were made in the
cnannel beds ani representative areas of the spillway, borrow, and founda-
tiou of the dam sites to determine the nature and extent of fill material,
and otrer possitle problems that might be encountered in construction.

Descripticp of Problems

The Martinez Creck watershed is underlain by the foilowing geologic formations:
Anacacko (Tayler,, Taylor {undivided). Corsicana, Kemp, Wiils Point and Wilcox.
The firs: fo:» fo-maiions are im the Upper Cretaceous System while the Wills
Point 2nd Wilcox formations are in the Tertiary System. The regional dip

of these formarions is 40 to 50 feet per miie toward the southeast.

Four of the fioodwat:r retarding structures, Nos. 1, &4, 5, and 6A (figure 3)
will be lccated wit-in the Taylor formation (undividedy. One site, No. 2,
will bz locateld wirhin the Kemp formation, and one, No. 3, will be lccated
within the Wiiie¢ Poiat formation. Within the watershed. the Taylor
fundivided; is chavacterized by calcareoas clays and shaley marl; The Kemp
is made up of cal-azeous clays with isolated sandy areas; and the Wills
Point is characterize< by silty clays.

Gypsum was foun: at sites 2, 3, and 4. At sites 3 and 4 the gypsum was
observez in tke iorm of smail crysta.s and as stains of dispersed gypsum
on the channe. banka.

At site 2, large crystals ol gypsum wers found in the area of the emergency
spillway. 1If emergency spillway excavation expcses this gypsiferous
materiai, it will be nescessary to excavavs below grade. backfill with sait-
able fi'? material for esrablishing a good vegetative cever. Prior ro
construczrion dernaiied investigarzions with core driiling equipment will be
made on 2l sifes. lLaboratory tests will be made to determine the stability
of foundation strara and zhe suitapility and methods oi handling the
matesials te be uaed in the embankmernt.

Fcoromiz Irvestigations

Determination of Anruzj 3eneiits from Recucrion in Damage

Damags schecules covering approximataiy 53 percent of the floed plain area
of Martine:z Jturk an? 1ts tributaries weve obtalned from landowners or
opsraters. These schevizles roveres .and use and crop distribution, yields,
and hizxerical Zava on fiooaing and flood damages. Mcest of the flood damage
information obtairved was for floods which occurred in 1942, 1957, and 1938.
Anaiysis of ¢-e information contained therein formed the basis for deter-
mining dsmage Tares for various depths and seasons of flooding. 1In the
calcuration of creop and pasture darage, expenses saved, such as cost of
hatvesting, wmre deiuctea from the gross value of the damage. Information
on otter agricuiraral damages was also obtained on the damage schedules

and torre.ate! witi sizes of floecds. The major item of nonagricultural
damage was tat sustained by rcads and bridges. Estimates of these damages
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were based on information suppiied by County Commissioners, County Engineers,
and State Highway Department officials, supplemented by that from local
farmers.

The proper rates of damage were applied, flood by flood, to the floods
covering the historical period 1923 to 1952, and adjustments were made to
take into account the effect of recurrent flooding when more than one
flood occurred witkin the same year. The flood plain land use was mapped
in the field, Normal flood-free yields were based on data obtained from
schedules, supplemented by information obtained from other agricultural
workers in the area.

In anaiyzing flood plain land use, yields, and frequency of flooding it
was found tha:z sigrificant variations existed with respect to location
witnin +twe watershed. Therefore, the flood plain was divided into five
evaluatior reacbes, each with its owp damageable value.

Eva_.:ation Reachk Ne. I -~ From bottom of watershed upstream to
confluence with Salatrillo Creek

Evaluatiorn Reach No. 2 - From confluence with Salatrillo Creek
upstream to confluence with Escondido
Creak.

Evaiuation Reac® No. 3 - From confiuence with Escondido Creek
upstream to headwaters.

Evaluatior Reazrn No. 4 - Flood plaln of Escondido Creek.

Eval.aricr Reacrh No. 3 -~ Fliood plain of Salatrillo Creszsk.

The wmonatary wvaluwe of the physical damage to the flood plain from erosion
and deposition of sediment was based on tie value of production lost,
taking into azcount tte time iaz for recovery and the cost of operations
necessary tc speed recovery.

Indirect damagss it this watersned primarily involve addi:zionmal trave.
time for farwers, school bus transportatior and mail delivery, and extra
cost for food. “pon analysils, it appeared that trnese damages are about
10 percent of tre direct damage.

Farmers in the fiool plain were agked to state changes made in land uvse
as a result of past flooding. Operators were also asked wiat changes
they woulc 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 consifered in this analysis were the size and location of the
area affected, lamd capability, recuction {r frequency of flooeing and
simiiar factors. ALI benefits from restoration of productivity are net
benefits remaining after production, harvesting and ail other allied
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costs were considered. These benefits are included as crop and pasture
baznefits after appropriate adjustment for possibility of damage by the
remaining flooss to *the higher preoduction values, and were discounted for
an expected S5-year lag in conversion. No benefits from changed land use
were claimed.

Carefcl consideration was given to the status of crops for which acreage
a2l lotments are in effect in evaluation of the project. The acreage in
cotton, the principal allotment crop; has been deciining for several years,
largely bezcacse other crops are better suited to the area and are more
profitab.e. Therefore, it was determined that the benefits claimed can
be attained ever though the cotton acreage is not increased.

b
Areas that will he inundated by the sediment and detention pools of flood-
water refarding structures were excluded from damage calculatioms. An
estimate was made, nowever, of the value of the production lost in these
areas aftew installation of the program. In this appraisal it was
considered that ttere would be no production in the sediment pools. The
lazd coverel by rhe detention pools was assumed to be converted to grass-
land under project conditions. The costs of land, easements and rights-
of-way for the six floodwater retarding structures were determined by
irndividual appraisal in conjunction with representatives of the sponsor-
ing organizatiors. loodwater retarding structure site costs were based
on full lami value for the sediment pools and one-half value for the
detention poolis, since the iatter will remain in use as grazing land.

The average «nnua. net loss in production, based on long-term prices,
within tre sites was caiculated and their value compared with the
amo-tizec cost of the structure sites. To assure congervative evalua-
tion, the large- amcunt was used in the economic evajuation of the
program.

Determinaticn cf Annual Benefirs Outside Watershed Resulting From Project

Berefits outside the watershed were estimated from data obtained from
“Survey Reports of the Sar Antonic River Watershed", dated November 1952.
Analiysis of this dara indicated that average annual benefits of $0.26, at
long term prices, wouil accrue downsiream from this watershed for each
acre~foot of de*ention storage.

Details of Methodolegyv

* Details of thke procedures used in the investigarions are described in the
Interim Econonics Guide for Watershed Frotection and Flood Prevention,
Revised Aprii 1, 1956.
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TABLE &4 - SUMMARY OF PHYSICAL DATA
Martinez Creek Watershed, Texas
Quantity : Quantity
Item Unit Without Project : With Project
Watershed Area Sq. Mi. 87.50 XXX
Watershed Area Acre 56,000 XXX
Area of Cropland Acre 33,600 33,141
Area of Grassland Acre 19,040 19,127
Area of Miscellaneous Uses Acre 3,360 3,732
Overflow Area Subject to
Damage Acre 4,001 2,348 1/
Overflow Area Damaged
Annually By:
Sediment Acre 144 2/ 39 3/
Flood Plain Scour Acre 520 2/ 187 3/
Streambank Erosion Acre XXX KKX
Annual Rate of Erosion:
Steet Acre-Feet 340.25 218.38
Gully Acre-Teet 2.45 1.64
Streambank Acre-TFeet 1.64 1.64
Scour Acre-Feet 20.75 7.41
Average Annual Rainfall Inches 29.55 XXX

1/ Does not include 202 acres of flood plain within structure pool areas.

2/ Acreage on which some production loss occurs each year.
é/ Acreage on which production loss will occur each year after all

recovery has taken place,

October 1958




TABLE 5 - SUMMARY OF PLAN DATA

Martinez Creek Watershed, Texas
Irem Unit Quantity
Years to Ccmplete Project Year 5
Tota. Imstailation Cost
Public Law 566 Funds Dollar 436,948
Other Dollar 706,533
Annual 0 & M Cost
Fubiic Law 566 Funds Dollar -
Other Dollar 810
Average Annuai Monetary Benefits 1/ Dollar 23,046
Agricultural Percent 86.5
Nonagricultural Percent 13.5
Structural Measures
Floodwater Retarding Structures Each 6
Area Inundated by Structures
Fiood Plain
Sediment Fool Acre 112
Detenrion Pool Acre 30
Upland
Sediment Pool Acre 260
Detentrion Pool Acre 515
Watershed Avea Above Structures Acre 18,483
Keduction of Floodwater Damage Dollar 19,494
By Land Treatment Measures
Watersled Protection Percent 5.7
By St=uctural Measures Percent 536.4
Reduetion of Seciment Damage Dollar 462
By liand Treatment Measures
Watersted Protection Percent 30.5
By Structural Measures Percent 30.8
Reduction of Erosicn Dawage Dollar 1,659
By Land Treatment Measures
Watershed Protection Percent 5.4
Ey Structural Measires Percent 47.5
Flood Preveution Benefit from Changed
LanzZ {se Dollar -

1/ From structural measures.

October 1958
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TABLE 6 - ANNUAL COSTS

Martinez Creek Watershed, Texas

: : Operation & M?intenance :

: Amortization of: Costs 2 : Total
- Measures : Instailation : Public Law: : : Annual
Cost 1/ 566 : Other : Total : Costs
{dollars) {(dollars} {dollars){dollars) {dollars)
Floodwater Retarding
Structures

1 through 64 19,388 - 810 810 20,198
TOTAT. 19,388 - 810 810 20,198

1/ Price Base: 1958 prices, amortized for 50 years ar 2.5 percent.
2/ Long-term prices as projected by ARS, September 1957.

October 1958




TA3LE 7 - MONETARY BENEFITS FROM STRUCTURAL MEASURES

Martinez Creek Watershed, Texas
Price Base: Llong-Term 1/

Estimated Average Annual Damage

: : After Land : : Average
v item : Without :; Treatment : With ¢ Annual
Project : for W/S : Project : Monetary
: : Protection : : Benefits
. {dollars) (doilars) (dollars) (doilars)
Floodwater Damage
Crop and Pasture 20,473 19,409 9,050 10,359
Otiier Agriculitural 7,397 6,886 1,804 5,082
Road and Bridge 3,502 3,274 1,024 2,250
Subtctal 31,372 29,569 11,878 17,691
Sediment Damage
Overbank Deposition 753 523 291 222
Subtotai 753 523 291 232
Erosion Damage
Fiood Piain Sccur 3,132 2,962 1,473 1,489
Subtotal 3,132 2,962 1,473 1,489
Indirect Damage 3,525 3,305 1,364 1,941
Total, All Damage 38,782 36,359 15,006 21,353
Benefizs Qutside of Watershed 2/ XXX XXX RXX 1.693
TOTAZL FLOOL PREVENTION BENEFITS XXX XXX XXX 23,046
TOTAL PRIMARY BENEFITS XXX XXX XXX 23,0646
TOTAL MONETARY BENEFITS XXX XXX XXX 23,046

1/ As projected by ARS, September 1957,
2/ From reduction of floodwater damages to the Lower Ciblo Section of
the San Antonio River Watershed.

October 195§
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TABLE 9 - COST-SHARING SUMMARY

Marrinez {reek Watershed, Texas
Price Base:

1958 1/

39

» P. L. 566 Funds

Ocher Funds

Total Cost

: Doljars: Percenr: Doilars :Percent

Norn-fedsral ,.an7 For
Warershed P:rorection

Suktnral

568,591  95.8

593,59;  50.

: Dollars : Percent
25,000 L, 2
25,000 4,2

568,591  95.8

593,591  50.

Structural Measures

Installation
Flood Prevention

Subtotal

L11,948 74,

137,942 25,

| gl

549,890 47,

413,948 74,

b

137,942 25,

549,890 47.1

Total Imstal!lation Cost

436,948  3&,

706,533 1.

1,143,481 98,

Operacion & Maintenance 2/

8
22,974  100.0

22,974 2,

Teotal Srrucrura® Cost

411,948  71.

9

160 916  28.1

572,86c 49,

TOTAL FROJECT {JST

436,945  37.

b

729,507  62.5

1,166,455 100,

1/ Except operation and maintenance wiier
as projected by ARS, Septewbsr 1957,
2/ Capitaiizes for 50 years ar 2.5 percer.r,

is baseci on long-term ptices,

Crtober 109382




