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FOR WATERSHED PROTECTION, FLODD PREVENTION
AND FISH AND WILDLIFE OEVELOPMENT
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WATERSHED WORK PLAN AGREEMENT

between the

Kaya-Caldwell-Travis Seil Conssrvstian District
Local Organization

Plum Crasak Comsarvatisan Pistrict

Local Organization

City ef Lockhart, Texas
Local Organization

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

and the

Soll Conservation Service
United States Department of Agriculture
thereinafter referred to as the Service)

Whereas, application has heretofore been made to the Secretary of
Agriculture by the Sponsoring Local Organization for assistance in pre-
paring a plan for works of improvement for the Lowar Plum

Crask Watershed, State of Taxas
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, 8ath Congress; 70 Stat. 1088); and

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

Whereas, there has been developed through the cooperative efforts of
the Sponsoring Local Organization and the Service a mutually satisfactory
plan for works of improvement for the Lower Plum

Crask Watershed, State of Taxas ,
hereinafter referred to as the watershed work plan, which plan is annexed
to and made a part of this agreement;

USDA-SCS-Ft.Worth, Tex.-1958
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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 plan:

1. The Sponsoring 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 § 421,198 )

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 Crganization Service Construction Cost
{(percent) (percent) (dollars)
Multiple-Purposs
Structura 2,64 27.36 $ 154,869
Floodwater Retarding
Structures 0 100 $ 1,160,230
les Cheunsl
b 0 100 $ 1,313,%65

Inprovement
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The Spousoring Loval Urpoaizeition #ill pay all of the o be
allocated to purposas other than flood proviation, aad irl -
sation, draimye, and other asricultwel waver ma et

The Service will Lear the cost of all installetioa serviczes
applicable Yo workas of iuprovoment ior flood prav.ation,
(sstimated cost 3 *7,816 .)

The Gervice will bear 83.022 perceat of the cost of imstalla=
tion services applicablo to works of lumroverewrs for fisa and
wildlife developwent and the Sponsoring Lowal Orgmaiszation
will bear 1C.70 perceal of the cosi ol sush scrvices.
(sstimated cost ¥ {2099 o)

fhe Spoucaring Local Organizntion swill bear the cost of
ull installation services spplicable to worls of improve-
ment for nonmasriculiural water manaremsnt. (Escimated
cost § None o)

The Sponsoring Local Urganizatioxn will bear the costs of
adainistering coubracts. (Jsbimated cost 2,500

=)
The Sponsoring Loual Urgaaization will obteis agrezemcnts
from owaers ol not iess thau 50 perseat of the land above
each: floodwater retarding structure that they will carry
out sonservation farm or riunch plans on their laund.

The Spoasoring Local Urganination will provide assistance
Lo landowners aud opsrators to assurc the installasion of
the land treabment measures shows: in the wat-rshed work
pla.n.c

The Sponsoring Local Organization will encourape land-
owners and opzrators to operale and maintain the land
treatment measures for the protection and improvement of

the wat:rshed.

The Spounsoring Locatr Urganization will be responsible for
the operation aud maintounmice of the structural works of
improvement by actually performing the work or arranging
for such work in accordance with agreemsuls to b: entcred
into prior to issuig invisations to bid for construction
wWork.

The costs shown in “his agrem=at represent preliminary
estimates. Ia finally dotemining the costs to Le borue
Dy the partiss hereto, the actual costs incurred in the
lastallation of works of dmprovemsnt will be used.



11. This agreement does not constitute a financial document
to serve as a basis for the ohligation 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 conditions 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 extend to this agreement if made
with a corporation for its general benefit.

Hays-Caldwell-Travis Soil Cemservatiom District
Local QOrganization

By //7L2,f2§>//71121qz~*ifl
Titie M/&ZXA Q @ X
Date 5, /?6{/

The signing of this agreement was authdérized by a resclution of the govern-
ing body of the Hays-Caldwell-Trsvis Soil Cemservetion District
ocal Qrganization

adopted at a meeting held on ﬂ/v\ S /76 /

aw Ao e

{(Secretary, Local Organlfatlon)

V/Qms* 76/




Plem Creek Conservetioan PMistrict
Local Organization

0y
@-L«LW%%
w7 i}
Title Yo fhes, dewy *
Date __Jarw 5, /G4 /

The signing of this agreement was authorized by a resolution of the govern-

ing body of the Plum Creek Conservation Pistrict
Local Organization
adopted at a meeting held on Y, S, SFLS

(Secretary, Local Organization)

Date J¢/7 S, 1Z& s

City of Lockhart,,K Tsxas
Logal Orgaﬁ_zation

.444/.‘( > /

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

governing body of the City of Lockhart, Texas
Local Qrganization
adopted at a meeting held on /‘- (S - é/
7

Soil Conservation Service
United States Department of Agriculture

By

Administrator

Date




WORK PLAN
FOR
WATERSHED PROTECTION, FLOOD PREVENTION,
AND FISH AND WILDLIFE DEVELOPMENT

LOWER PLUM CREEK WATERSHED
Hays and Caldwell Counties, Texas

Prepared Under the Authority of the Watershed
Protection and Flood Prevention Act, (Public
Law 566, 83rd Congress; 68 Stat. 666), as
amended, :

Prepared By: Hays-Caldwell-Travis Soil Conservation District
{Cosponsor)

Plum Creek Conservation District
(Cogponsor)

City of Lockhart, Texas
(Cosponsor)

With Assistance By:

U. S. Department of Agriculture
Soil Conservation Service
U. 5. Department of Interior
Fish and Wildlife Service
Texas Game and Fish Commission

August 1960
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SECTION 1
WATERSHED WORK PLAN
LOWER PLUM CREEX WATERSHED

Hays and Caldwell Counties, Texas
August 1960

GENERAL SUMMARY

The work plan for watershed protection, flood prevention, and fish and wild-
life development for the Lower Plum Creek watershed, Texas was prepared by
the Hays-Caldwell-Travis Soil Conservation District, Plum Creek Conservation
District and the city of Lockhart, Texas as the local cosponsoring organiza-
tions. Technical assistance was provided by the United States Department of
Agriculture, the United States Department of Interior and the Texas Game and
Fish Commission,

During the 29-year evaluation period (1930 through 1958) there were 20 ma jor
floods which inundated more than half of the flood plain. The largest and
most damaging flood was in 1936. It was estimated that the damages from this
one flood were well in excess of $1,000,000. A total of 110 floods occurred
in the 29 years, an average of 3.8 floods per year.

This project on Lower Plum Creek watershed together with the approved project
on Plum Creek watershed will reduce flood damages in Lower Plum Creek water-
shed by 87.5 percent. With both Projects installed, damages from 45 of the
110 evaluation period floods would have been eliminated. Approximately 89
percent of the flood plain area will flood less often than once in three

Benefits from reduction in sediment yield by the planned atructural measures
to the Gonzales Reservoir, a Corps of Engineers’ authorized project, were
estimated to be $1,905 annually,

The economy of the watershed is largely agricultural. Installation of this
Project will tend to promote agricultural progress in the area as well as

the prosperity of towns, such aa Lockhart and Luling, which are mainly
dependent on agriculture. In addition, the scenic and recreational resources
will be enhanced by the provision for fish and wildlife storage in Site 36
near Lockhart. The watershed protection provided by this project will
provide the basis by which the natural resources of this watershed can be
developed to the fullest extent.

The Plum Creek Conservation District and the city of Lockhart are legal
subdivisions of the State of Texas with the powers of taxation and eminent
lomain. The Plum Creek Conservation District will contract for the construc-
:ion of all the structural measures and be responsible for the operation and



maintenance of the 14 floodwater retarding structures and 24,7 miles of
channel improvement. The city of Lockhart will be responsible for the
operation and maintenance of multiple-purpose Site 36. The Plum Creek

of the costs of multiple-purpose Site 36 by a proposged city-wide bond issue.
The project will be installed during a 5-year period.

The Federal share of installation of structural measures will be $3,258, 349,
Local cost of easements, rights-of-way, administration, and cost-sharing on
Site 36 will be $434,978, of which about $224,000 is anticipated out-of-
pocket cost to the local organization. The sponsors do not plan to apply

for an FHA loan.

A statistical summary can be found at the beginning of Section 2.




DESCRIPTION OF WATERSHED

Physical Data

Plum Creek heads approximately 3 miles north of Kyle, Hays County, and flows
east and south to its confluence with the San Marcos River about 4 miles
southeast of Luling, Caldwell County, Texas. This drainage area has been
divided into two watersheds to facilitate the planning application, operation,
and maintenance of works of improvement. The cosponsoring organizations have
requested that the two watersheds be planned simultaneously since they are
component parts of the larger watershed.

This work plan, for watershed protection, flood prevention, and fish and wild-
life development, comprises that portion of the Plum Creek drainage area

below State Highway 20 (figure 1).

Tenneys Creek, Clear Fork, and West Fork are the major tributaries of Lower
Plum Creek. The area of the watershed 1s 238.9 square miles (152,%00 acres),

The topography ranges from nearly level along the alluvial valley to gently
rolling in the upland areas. Elevations range from 700 feet to 320 feet
above mean sea level. The flood plain of Lower Plum Creek 13 well defined
and consists of 16,239 acres not Including 998 acres of stream channels.

The flood plain, as considered in the Plan, is the bottomland area inundated
by the runoff from the 25-year frequency storm based on gage records.

The northern 10 percent of the watershed is in the Blackland Prairie Land
Resource Area and is underlain by limestone, shales, marls and clays of

the Upper Cretaceous system. The remaining portion of the watershed lies
within the East Texas Timberlands Land Resource Area and is underlain by
sandstones, sand, sandy shales, and clays of the Eocene system. An area of
Leona gravel, a terrace remnant of Pleistocene age, occurs within the bottom-
land area. Trinity, Crockett, Wilson, Tabor, Edge and Sawyer are the major
soll series found in the watershed.

The overall land use (Table 4) for the watershed is as follows:

Land Use Acres Percent
Cropland 58,102 38.0
Pastureland 23,394 15.3
Rangeland 38,465 25.2
Woodland 29,663 19.4
Miscellaneous 1/ 3,276 2,1
Total 152,900 100.0

1/ Includes road, highway, railroad rights-of-way, urban
areas, etc.
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Land use in the flood plain is as follows: 36 percent in cultivation; 53
percent in pasture; 9 percent in woods; and 2 percent in miscellaneous uses,

The Mixed Blackland is the only range site found in the watershed. So0ils of
the Wilson and Crockett series are associated with this range site. Slopes
range from 2 to 5 percent. The climax vegetation consisted of little blue-
stem, Indian grass, and switch grass. The present cover condition is fair to

good.

The mean annual rainfall is 33.00 inches as weighted from three gages in or
near the watershed. The monthly averages range from 1.92 iaches in August
to 3.89 inches in May. Average temperatures range from 84.7 degrees Fahren-
heit in the summer to 51.4 degrees in the winter. The normal frost-free
period of 268 days extends from March 3 to November 26.

Water for livestock and rural domestic use is obtained from surface ponds and
wells,

Economic Data

The region was settled by English-speaking colonists in the 1840's. Battles
with the Comanche Indians were frequent in the area and the Lockhart State
Park memorializes the battle of Plum Creek that on August 12, 1840 signaled
the end of the last big Comanche raid.

The Lower Plum Creek watershed is primarily a farming and livestock raising
area located in South Central Texas. O0il production has been important since
1922 as a source of additional income in the watershed. Cotton, corn, water-
melons, and grain sorghum are the main crops grown. Beef cattle production,
dairying, and poultry raising are important in the watershed. According to
the 1954 Census of Agriculture, the average size farm in Caldwell County is
approximately 252 acres with an average value for land and buildings of

$20,315.

The towns located wholly or partially within the watershed and their estimated
population are: Lockhart, 7,000; Luling, 5,300; Dale, 275; Maxwell, 250; and
McMahan, 150. Lockhart, the county seat of Caldwell County, and Luling,
located near the mouth of Plum Creek, are the principal marketing centers
serving the watershed. Austin, San Marcos, and San Antonio are within easy
driving distance of the watershed. These cities provide the needed market-
ing, educational, cultural, recreational, and medical facilities for the

inhabitants of the area.

The watershed is adequately served by 295 miles of roads, 113 of which are
paved (U. S. Highways 183 and 90; State Highways 142, 20, and 21; Farm to
Market Roads 86, 713, 1854, 964, and 672), Adequate rail facilities are
provided by the Missouri, Kansas, and Texas; and Texas and New Orleans Rail-

roads.




WATERSHED PROBLEMS

Floodwater Damage

$1,000,000 in terms of dollar value at time of occurrence. 1In addition to
causing untold misery and hardship, these floods have prevented farmers from
fully utilizing the highly productive bottomland in the Plum Creek watershed.
Instead of corn, cotton, and grain sorghum, many farmers have been forced to
put flood plain land into less valuable alternate uses such as pasture and

meadow,

During the 29-year period (1930 - 1958) 20 major floods inundated more than
half of the flood plain in Lower Plum Creek watershed (figure 4). An addi-

of the major floods and 52 of the minor floods occurred during the growing
season, causing heavy damage to growing crops. Less damaging floods occur
during the winter months. The adverse economic and physical effect of these

estimated to average $210,298 annually at long-term price levels (table 7),
of which $167,299 is crop and pasture damage, $26,367 is other agricultural
damage, and $16,632 1g nonagriculturgl damage such as damage to roads,
bridges, railroads, urban, and o0il wells. Indirect damages such as Interrup-
tion of travel, re-routing of school bus and mail routes, losses sustained

by businessmen in the area, and similar losses are estimated to average

$14,068 annually.

Sedinment Damage

silty clays and ¢lays, and fine and coarsge textured sands, sandy silts,
81lty sands and sandy clays on flood plain land. This damaging sediment
is low in organic matter, crusts and puddles readily, and is generally low
in Productivity. The productive capacity has been reduced from 10 to 50
Percent on an estimated 8,983 acres of flood plain by this process. The
areas affected by overbank deposition are as follows:




Flood damage to fences in Lower Plum Creek Watershed

Flood damage to growing crops in the watershed - April 1960 storm.

3oz | I




Floods of 1959 - Sediment deposition represents & slzeable damage.
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Acres Damaged
Evaluation : Percent :
Reach : 10 : 20 : 30 H 40 : 50 : Total
(Figure 4)
A 74 261 212 185 0 732
B 807 1,332 853 1561 0 3,153
C 182 1,012 619 0 0 1,813
F 0 280 317 235 208 1,040
G 242 175 30 0 0 447
H 0 310 532 111 0 953
Peach Craek 0 139 236 46 0 421
Luling Branch 0 93 104 80 69 346
Upper Clear Fork 78 0 0 0 0 78
Total 1,383 3,602 2,903 818 277 8,983

The estimated average annual monetary damage by overbank deposition is $32,627
(table 7) at long-term price levels.

Erosion Damage

Erosion rates in the upland areas are low to moderately savere. Sheet erosion
is the major process in the upland areas, accounting for 93 percent of the
annual gross erosion. Gully and streambank erosion account for 7 percent. The
average annual rate of upland gross erosion is 2,58 acre-feet per square mile.
Flood plain erosion is moderate in the watershed, It is estimated that 1,298
icres are being damaged annually by this process. The productive capacity of
this area has been reduced from 10 to 90 percent by scour. Flood plain

2rosion damage by evaluation reach is as follows:

Acraes Damaged

ivaluation - Percent
Reach : 10 : 20 : 30 - 40 50 60 ¢ 90 Total
Figure 4)
A 0 49 64 0 0 0 0 113
B 0 0 0 109 0 21 27 157
C 0 120 60 126 0 0 0 306
F 68 51 48 0 0 0 0 167
G 10 9 24 66 82 0 0 191
H 139 43 0 0 0 0 0 182
‘each Creek 18 57 0 0 0 0 0 75
uling Branch 25 19 29 0 0 0 0 73
lpper Clear
Fork 34 0 0 0 0 0 0 34

Total 294 348 225 301 82 21 27 1,298
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The estimated dverage annual monetary damage by flood plain scour is $5,207
(table 7) at long-term prices.

Problems Relating to Water Management

There is little or no activity relative to drainage, irrigation, or other
agricultural water management Iin the watershed. Studies relative to ground
water recharge in the Leona formation indicated that recharge is not economi-

cally feasible at this time,

"Stream fisheries are lacking in the Project area. There are
several hundred small Privately-owned farm ponds in the water-

on these areas. People unable to obtain permission to use the
Private ponds must travel outside the watershed to fish. Sports-
mans expenditures associated with fishing are insignificant',

EXISTING OR PROPOSED WORKS QF IMPROVEMENT

The Lower Plum Creek watershed 1s served by the Soil Conservation Service
work units at Lockhart and San Marcos, which assist the Hays-Caldwell-Travis
Soil Conservation District. These work units have assisted farmers in

storage reservoir on Plum Creek, a Corps of Engineers Reservoir onp the San
Marcos River near Gonzales, and a Bureau of Reclamation reserveir on the

Guadalupe River near Hochheim.

The Corps of Engineers is authorized by the Flood Control Act of 1954 to
construct the Gonzales Reservoir on the San Marcos River approximately 12
miles below its confluence with Plum Creek. The conservation and flood

pools of this reservoir will inundate the lower portion of the Plum Creek
flood plain (figure 1). This work plan wasg developed considering the Gonzales
Reservoir tc be in Place. This project will have no known detrimenta] effect
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on these downstream projects. It will complement the projects by providing
needed protection to flood plain lands on Plum Creek which would not be
provided by the Gonzales or Hochheim Reservoirs, and reduce delivery of
sediment from this watershed to the downstream reservoirs,

shed (figure 1) was approved by Congress in August 1960. The works of improve-
ment proposed in that work plan will have a measurable beneficial effect on
the flood problems of Lower Plum Creek watershed, The works of improvement

measures in Plum Creek watershed in place.

WORKS OF IMPROVEMENT TO BE INSTALLED

Land Treatment Measures for Watershed Protection

needs, such as is now being carried out by the Hays-Caldwell-Travis Soil
Conservation District, {s necessary for a sound watershad protection and flood
prevention program on the watershed. Basic to reaching this objective {s the
estabiishment and maintenance of all applicable soil and water conservation
and plant management practices essential to proper land use. Emphasis will

Approximately 59,635 acres of the total watershed area of 152,900 acres lie
above the planned floodwater retarding structures. Land treatment is especial-
ly important for pProtection of these watershed lands to support and supplement
the structural measures. Land treatment constitutes the only planned measures
on the remaining upland area. Land treatment measures on the 15,396 acres of
flood plain lands not within the pools of Proposed structures are also impor-
tant in reducing floodwater and erosion damages.

[he amounts and estimated costs of the measures that will be installed by
the landowners and operators are shown in Table 1. The estimated total cost
>f planning and installing these measures is $778,940, including $45,550 of
ublic Law 566 funds for the acceleration of technical assistance during the
i-year installation period to help owners and operators to plan and speed up
he application of conservation practices.




TABIE 1 - ESTIMATED PROJECT INSTALLATION CasT 1/

Lower Plum Creek Watershed, Texas
Frice Base: 1959

¢ Number Estimated Cost

Instaliation Cosv : Unit : to be : Public I.aw: OQOther Total
ftem : :_Applied; 566 Funds: Funds :
(dollars) (dollars) (dollars)
NI' TREATMENT FOR
atershed Protection
501l Conservation Service
Cropland
Contour Farming Acre 5,580 - 13,930 13,950
Conservation Cropping Sygtem  Acre 11,250 - 0 0
Cover Cropping Acre 9,278 - 51,029 51,029
Crop Residue Use Acre 23,331 - 52,495 52,495
Rotation Hay and Pasture Acre 4,435 - 26,610 26,610
Diversion Construction Mile 12 - 3,360 3,360
Terracing Mile 465 - 88, 350 88,350
Grassed Waterways Acre 444 - 17,760 17,760
Pastureland
Brush Control Acre 7,910 - 94,920 94,920
Pasture Planting Acre 3,720 - 46,500 46,500
Pasture Improvement Acre 13,283 - 0 0
Rotation Grazing Acre 19,460 - 0 0
Pond Construction Each 320 - 160, 000 160, 000
Rangeland
Brush Control Acte 10,048 - 120,576 120,576
Deferred Grazing Acre 4,680 - 4,680 4,680
Proper Rarge Use Acre 30,221 - 0 0
Range Seeding Acre 3,802 - 19,010 19,010
Technical Assistance 43,550 34,150 79,700
Subtotal 45,550 733,390 778,940
AL LAND TREATMENT 45!550 733,390 ZZ§1940
JCTURAL MEASURES
211 Conservation Service
fultipie-Purposa Ne. i 156, 780 4.083 154,869
?lLoodwater Retarding Structures No. 14 1,160,280 - 1,160,280
‘hannel Imrrovemeni Mile 24.7 1,313,565 - 1.213,565
Subtctal 2,624,625 4,083 2,628,714
jubtotal - Canstruction 2,624,625 4,089 2,628 714
:allation Services
13 Conservation Servica
mgineering Service 393.570 1,191 394,761
ither 240,154 - 240,154
Subtotal 633,724 i,191 634,915
ubtctal - Installation Services 633,724 1,191 634,915
r Cecats )
and, Fasements & R/W - 421,198 421,198
dministration of Cont:-acts - 8,500 8,500
ubtotal - Other - 429,698 429,698
L _STRUCTURAL MEASURES 3,258,349 434,978 3,693,327
L _PROJECT 3,303,899 1,168,368 4,472, 267
ARY
tbtota) 5Cs 3,303,899 1,168,368 4,472.267

L _PROJECT
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Proper use and rotation grazing of pasture and rangeland to provide improve-
ment, protection, and maintenance of grass stands. These Measures also
effectively improve so0il conditions which allow rainfall to soak into the

s0il at a more rapid rate.

In addition to the soil improvement and cover measures, land treatment includes
contour farming, terracing, and diversion construction and the grassed water-
ways necessary to serve these measures, all of which have a measurable effect

A system of 14 floodwater retarding Structures, 1 muitiple~purpose structure
and 24.7 miles of channel improvement will be installed to provide needed
protection for flood plain land that cannot be attained by the land treat-
ment measures described above, Additional storage of 1,627 acre-feet will
be included in muitiple-purpose Site 36 for fisgh and wildlife development.

This system of structures will temporarily detain runoff from 39.0 percent

of the entire watershed, The 14 floodwater retarding structures and 1
multiple~purpose structure will have floodwater detention capacity to detain
an average of £5.50 inches of runoff from the watershed area above them. Thig
is the equivalent of 2.14 1inches of runoff from the entire 152,900-acre

watershed,

Figure 2 shows a section of a typical floodwater retarding structure. The
location of the Structural measures is shown or the Project Map, Figure 3.

The total estimated cost of installing the structural works of impreve-
ment 1s $3,693,327. The estimated annual eguivalent cost of instaliation,
$128,374, with an estimated annual operation and maintenance cost of
$12,699 makes a total annual coat of $141,073. This does not include
$1,846, the annual equivalent of the incremental cost of fish and wildl{ife

development.

Sufficient detention gtorage can be developed at all structure sites to

make possible the use of vegetative spillways, thereby effecting a substan-
tial reduction in cost over concrete or similar type of spillway. All
applicable State water laws will be complied with in the design and construc-
tion of the planned Structural measures,

BENEFIIS FROM WORKS OF IMPROVEMENT
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Wwithout Prolect with Project

Area flooded by j-year frequency
gtoirm (acres)
Reduction (percent) -

12,027 3,804
68.4

Area flooded by 25-year frequency

storm {(acres) 16,239 12,606
Reduction (percent) - 22.4
Average annual damsage (dollars) 262,200 32,728
Reduction (perceut) - 87.5
Flood events {n avaluation series (number) 110 65
Major flood events ino evaluation series
(number) 20 2
AVERAGE ANNUAL AREA FLOODED
: . With Land Treatment : With Land Treatment,
valuation : : and Floodwater : Floodwater Retarding
Reach : Present . Retarding Structures @ Structures and
Figure &) : « Channel Improvement
(acres) (acres) (acres)
A 1,015 6dds 69
B 4,750 3,692 278
c 5,142 _ 2,504 1,823
F 1,262 491 491
G 965 574 574
H _ 1,869 908 120
ubtotal 15,003 g,813 3,355
eduction (percent) 41.3 77.6
uling Branch 1/ 482 456 456
each Creek 1/ 700 675 675
oper Clear Fork 1/ 289 274 274
TOTAL 16,474 10,218 4,760
stal Reduction (percent) - 38.0 71.1 -

/ No planned structural measures, 1and treatment only.
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FLOOD DAMAGE REDUCTION 1/

By Land Treatment : By Land Treatment,
Evaluation : and Floodwater : Floodwater Retarding
Reach : Retarding Structures : Structures and Channel
(Figure &) : : Improvement
(percent) (percent)
A 47.4 87.4
B 45.9 90.4
C 67.7 80.2
F 65.1 65.1
G 60.8 60.8
H 64.4 91.6
Subtotal 58.0 83.7
Luling Branch 2/ 7.1 7.1
Peach Creek 2/ 7.4 7.4
Upper Clear Fork 2/ 6.9 6.9
TOTAL 54.8 78.9

1/ Does not include value of restoration of productivity.
2/ No planned structural measures, land treatment only.

After protection from flooding and adapted scil improving crop rotations have
been put into effect, 8,229 acres of the 8,983 acres damaged by overbank
deposition and 754 acres of the 1,298 acres damaged by flood plain scour can
be fully productive again, while the remaining acres damaged are not fully
recoverable. A monetary reduction of 67.4 percent in sediment damage will
sccur after the installation of the complete project, with 13.2 percent
resulting from land treatment measures and the remaining 54.2 percent from
structural measures. A monetary reduction of 57.1 percent in scour damage
#111 occur after the installation of the project, with 5.2 percent due to
land treatment and the remaining 51.9 percent attributed to structural
neasures (table 5). The installation of the planned land treatment program
san be expected to reduce the total annual upland gross erosion in the
satershed from 572 acre-feet to 469 acre-feet, a reduction of 18 percent.

he estimated average annual floodwater, sediment, erosion, and indirect
Jamages (table 7) within the watershed, including an allowance for restora-
-ion of former productivity, will be reduced from $262,200 to $32,728, a
-eduction of 87.5 percent. Approximately 94.5 percent, $215,907, of the
:xpected reduction in the average annual damage will result from the system
»f floodwater retarding structures and channel improvement in this watershed
ind the structural measures in Plum Creek watershed. Of this expeated
-eduction in damages $48,503 were allocated to structural measures to be
:onstructed in Plum Creek watershed (table 7). In addition, the installa-
ion of the complete project will reduce the amount of sediment delivered to
‘he authorized Gonzales Reservoir from this watershed by an average of
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39 acre-feet annually. The average annual monetary benefit from this reduc-
tion is $1,905 at long-term prices.

Owners and operators of flood plain lands say that if adequate flood protec-
tion is provided, they will restore some land now in pasture or meadow to
production of cotton, corn, and grain sorghum. All of this land was in
cultivation at one time, but is now chiefly used for hay or pasture because
of the frequency of flooding. None of the benefits claimed come from an
increase in the acreage of allotment ¢rops in the watershed; however, it is
expected that about 933 acres of cotton will be shifted from the upland to

the more productive flood plain soils as a result of protection, The upland
cotton will be replaced by better adapted upland crops. It is estimated that
net income from such restoration of land to former productivity will amount to
$107,450 (long-term price levels) annually. This loss from the original produc-
tion has been considered a ¢rop and pasture damage and its restoration a
benefit in table 7.

A smaller acreage, now largely in woods, will be cleared and used for improved
pasture and crops. The average annual benefit from this change in land use,
after deduction of associated costs and discounting for time needed for
development, is estimated to be $10,114.

The total flood prevention benefits as a result of structural measures within
Lower Plum Creek watershed are estimated to average $180,423 annually.

COMPARISON OF BENEFITS AND COSTS

The ratio of average annual benefits from planned structural measures for
flood prevention ($180,423) to the average annual equivalent cost ($141,073)
is 1.3 to 1 (table 8). It was assumed that the benefit from fish and wild-
life purposes would equal the average annual equivalent cost of the purpose
($1,846).

The project will increase the level of economic activity in the watershed
and in neighboring communities by providing greater purchasing power,
improved economic stability and an increased flow of agricultural products
for processing, transportation and consumption, This community benefit is
10t included in the economic justification of the project. In addition,
‘here are other unevaluated benefits, such as a greater sense of security,
liminished hazards to life, improved fish and wildlife habitat, and improved
‘ecreational opportunities that will follow installation of the proposed
leasures,

ACCOMPLISHING THE PLAN

'ederal assistance for carrying out the works of improvement on non-Federal
and, as described in this work plan, will be provided under the authority
f the Watershed Protection and Flood Prevention Act (Public Law 566, 83rd
ongress, 68 Stat. 666), as amended.
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Land Treatment Measures

The land treatment measures, itemized in table 1, will be established by
farmers and ranchers during the 5-year installation perlod in cooperation
with the Hays-Caldwell-Travis Soil Conservation District which is giving
asslstance in the planning and application of the conservation measures in
the watershed.

The governing body of the Hays-Caldwell-Travis Soil Conservation District will
assume aggressive leadership in getting an accelerated land treatment program
under way, with the Plum Creek Conservation District assisting in arranging

for meetings according to a definite schedule. By this means and by individual
contacts, the landowners within the watershed will be encouraged to adopt and
carry out soil and water conservation plans on their farms and ranches. District-
owned equipment will be made available to the landowners and operators in accord~
ance with existing arrangements for equipment usage in the district. The
Guadalupe-Blanco River Authority will continue to make its equipment available

for the installation of land treatment measures.

The soil conservation district governing body will make, or cause to be made,
periodic imspections of the completed conservation measures within the water-
shed. The Soil Conservation Service will asgsign additional technicians and
aids to the Hays-Caldwell~Travis Soil Conservation District to assist land-
owners and operators cooperating with the district in accelerating the prepara-
tion and application of soll, and water conservation plans.

The soil and water conservation loan program of the Farmers Home Administra-
tlon is availlable to all eligible individual farmers and ranchers in the area.
iducational meetings will be held in cooperation with other agencies to out-
line the services available and eligibility requirements. Present FHA

:lients will be encouraged to cooperate in the program.

’he County ASC committees will cooperate with the governing bodles of the soil
ronservation districts by selecting and providing financial assistance for
hose ACPS practices which will accomplish the conservation objectives in the
jhortest possible time,

'he Extension Service will assist in the educational phase of the program by
:onducting general information and local farm meetings, preparing press, radio,
nd television releases, and using other methods of getting information to
andowners and operators in the Lower Plum Creek watershed. This activity

'111 help to get both the land treatment practices and the structural mz2asures
or fiood prevention carried out.

tructural Measures for Flood Prevention and Fish and Wildlife Development

he Plum Creek Conservation District has the right of eminent domain, under
pplicable State law and will obtain the necessary land, easements, and
ights-of-way including utility, road and improvement changes; will provide
ecessary legal, administrative, and clerical personnel, facilities, supplies,
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and equipment to advertise, award, and administer contracts; and will deter-
mine the legal adequacy of easements, permits, etc., for the construction of
14 floodwater retarding structures and 24.7 miles of channel improvement
included in the plan. Funds for the local share of the above project costs
including land, easements, rights-of-way, and administration of contracts

is being raised through a district-wide ad valorem tax.

Funds for the local share of the project costs in multiple-purpose Site 36
including land, easements, rights-of-way, and the local share of costs
ellocated to fish and wildlife development, will be raised through a proposed
city-wide bond issue by the city of Lockhart. The Plum Creek Conservation
District will advertise, award, and administer the contract.

The city of Lockhart proposed investing approximately $75,000 for the local
share of fish and wildlife development in this site. They will provide an
additional $25,000 for the development of roads to assure public access,
recreational areas, sanitation facilities, and other items not a part of this
project which are considered necessary for full enjoyment of the facility by

the general public.

All of the proposed structural works of improvement are considered to be one
construction unit,

The estimated schedule of obligation for the complete J-year installation
period, covering installation of both land treatment and structural measures,

is as follows:

fiscal : : Public Law : Other :
Year : Measures ! 566 Funds Funds : Total
(dollars) (dollars) (dollars)
lst Sites 26,28,29,31, and
Land Treatment 446,386 200,839 647,225
2nd Sites 23, 24, 25, 34, & .
Land Treatment 363,989 222,004 585,993
3xrd Sites 27, 32, 33, 37, &
Land Treatment 386,576 204,918 591,494
4th Site 30, Mainstem Plum

Creek Channel Improve-

ment and Land Treat~
ment 1,496,560 258,723 1,755,283

5th Sites 35, 36, Tenneys
Creek Channel Improve-

tment and Land Treat-
ment 610, 388 281,884 892,272

TOTAL 3,303,899 1,168,368 4,472,267
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This schedule will be adjusted from year to year on the basis of any signifi-
cant changes found to be mutually desired, and in the light of appropriations
and accomplishments actually made. Channel improvement on the mainstem of
Lower Plum Creek must be installed prior to or concurrently with Sites 9,

14, and 19 in Plum Creek watershed.

The structural measures will be constructed during a 5-year installation
period pursuant to the following conditions:

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

2. All land, easements, and rights-of-way have been secured or
a written statement is furnished by the Plum Creek Conserva-
tion District or the city of Lockhart that its right of
eminent domain will be used, if needed, to secure any
remaining easements within the project installation period
and that sufficient funds are available for paying for
those easements, permits, and rights-of-way.

3. Court orders have been obtained from the Commissioners
Court showing that county roads affected by structural
works of improvement will either be relocated or raised
two feet above emergency spillway crest elevation at no
cost to the Federal Government, closed, or permission
granted to temporarily inundate the road, provided equal

alternate routes can be provided.

4. The contracting agency is prepared to discharge its
responsibilities.

5. Water rights for fish and wildlife storage in multiple-
purpose Site 36 have been obtained.

6. Local requirements for fish and wildlife development
facilities have been met.

7. Project and operation and maintenance agreements have
been executed.

8. Public Law 566 funds are available.

‘echnical assistance will be provided by the Soil Comservation Service to
8sist in the design, preparation of plans and specifications, supervision
f construction, preparation of contract payment estimates, final inspec-
ion, execution of certificate of completion and related tasks necessary
o establish the planned structural measures for flood prevention and fish

nd wildlife development.

he various features of cooperation between the cooperating parties have
een covered in appropriate memoranda of understanding and working agree-

ents.
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PROVISIONS FOR OPERATION AND MAINTENANCE

Land Treatment Meagures

Land treatment measures will be maintained by the landowners and operators
of the farms and ranches on which the measures are applied, under agreements
with the Hays-Caldwell-Travis Soil Conservation District. Representatives
of the soil conmservation district will make periodic inspections of the land
treatment measures to determine maintenance needs and encourage landowners
and operators to perform the management practices and maintenance needs.
They will make district-owned equipment available for this purpose.

Structural Measures for Flood Prevention and Fish and Wildlife Development

The estimated annual operation and maintenance cost is $12,699 (table 6) based
on long-term price levels. The Plum Creek Conservation District will be respon-
sible for operation and maintenance of 14 floodwater retarding structures and
24,7 miles of channel {mprovement. The city of Lockhart will be responsible
for operation and maintenance of multiple-purpose Site 36. The necessary
maintenance work will be accomplished through the use of contributed labor

and equipment, by contract, by force account, or a combination of these
wmethods. The Plum Creek Conservation District and the city of Lockhart will
establish a permanent reserve fund for this purpose in the following manner
and amounts: As floodwater retarding structures and channel improvement

are completed, $200 per year per structure and $200 per mile of channel
improvement will be placed in a reserve fund for operation and maintenance
until the sum of $25,000, for both Plum Greek and Lower Plum Creek watersheds,
is established. The permanent reserve fund will be maintained at this level
by replacing used funds at the rate of $200 per structure and $200 per mile

of channel per year.

The floodwater retarding structures and the channel improvement will be
inspected by the Plum Creek Conservation District and Site 36 by the city

of Lockhart after each heavy streamflow or at least annually. A Soil
Conservation Service representative will participate in these inspections

at least annually. For the floodwater retarding and multiple-purpose
8tructures items of inspections will lnclude, but will not be limited to,

the condition of the principal spillway and its appurtenances, the earth fill,
the emergency spillway, the vegetative cover of the earth fill and the
emergency spillway, and fences and gates installed as a part of the structure.
For the improved channel items of Ingpection will include, but will not be
limited to, the need for removal or control of woody vegetation, removal of
sediment bars, control of meander, and corrective measures to prevent gully
erosion or head cutting in side drains.

The Soil Conservation Service, through the Hays-Caldwell-Travis Soil Conser-
vation District, will participate in operation and maintenance only to the
extent of furnishing technical assistance to aid in inspections and furnish-
ing technical guidance and information necegsary for the operation and
malntenance program.




Follow-up technical assistance for the operation and maintenance of the fish
and wildlife facilities included in Site 36 will be provided by the Texas
State Game and Fish Commission,

Installation of land treatment measures included in the plan for reduction
3f erosion and peak rates of runoff. These Public Law 566 funds will be in
iddition to $34,150 of Public Law 46 funds under golng program criteria.
.0cal interests will install these measures at an estimated cost of $699,240
shich includes ACPs payments based on present Program criteria (table 1).

'he installation cost of the 14 floodwater retarding structures and 24,7
Hles of channel improvement, $3,424,823 will be shared $3,063,616 (conatruc-
lon, $2,473,845, and installation services, $589,771) by Public Law 566
‘unds and $361,207 (easements, $234,537, changes in utilities, roads, and
mprovements, $108,670, legal fees, $10,000, and administration of contracts,
8,000) by other than Public Law 566 funds,

he installation cost of the multiple-purpose structure, $268,504, will be
hared $194,733 (construction, $150, 780 and installation dervices, $43,953)
y Public Law 566 funds and $73,771 (construction, $4,089, installation
ervices, $1,191, water rights and legal fees, $1,300, easements, $62,85],
hanges in utilities, roads and improvements, $3,840 and administration of
ontracts, $500) by other than Public Law 566 funds,

1e estimated out-of-pocket cost to the local sponsors for installation of
‘ructural measures isg $224,000.

cess roads, parking areas, and boating facilities for the harvesting or
1joyment of fish and wildlife resources will be provided by the city of
ekhart and will be in addition to the Project cost described herein,

e total cost of structural measures, $3,693,327 will be shared 88,2 percent,
', 258,349 by Public Law 566 funds and 11.8 percent, $434,978, by other than
blic Law 566 funds.

€ total project cost of $4,472,267 will be shared 73.9 percent, $3,303,899
- Public Law 566 funds and 26.1 percent, $1,168,368 by other than Public
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Law 566 funds. 1In addition, the cost of operation and maintenance (812,699
annually) will be borne by local interests,

CONFORMANCE OF PLAN TO FEDERAL LAWS AND REGULATIONS

The installation of the watershed protection, flood prevention and fish and
wildlife development Project on the Lower Plum Creek watershed will make a
definite contribution to the objectives of the overall Guadalupe-Blanco
River Authority development program,
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SECTION 2

STATISTICAL SUMMARY, INVESTIGATIONS, ANALYSES,
AND SUPPORTING TABLES

STATISTICAL SUMMARY
Sesegosenn oVHNARY

The Watershed

Drainage Area: . . . . . . 238.9 square miles or 152,900 acres
Total Flood Plain: . . . . . . . . . . . 16,239 acres
Area Benefited: . . . . . . . . . . . 13,520 acres
Owners of land benefited from structural measures: (number), . 350
Range in benefited acreage owned: . . . . . 5 to 400 acras
Estimated current market price of land in benefited

area! (per acre) . . . . . . . . . . $75 to $150
Estimated current market price of agricultural

upland in watershed: (per acre) . . . . . . $50 to $125

Land Use Changes

i Flood Plain (Acres) : Upland (Acres)
Land Use ¢ Without : With ! Without s With

: Project : Project Project : Proiect
sropland 5,897 10,695 52,205 30,750
Pastureland 8,508 3,792 14,886 16,720
langeland 0 0 38,465 38,465
Yoodland - Grazed 1,499 748 28,164 27,378
fiscell aneous (Urban, roads,
railroads, sediment pools,
etc.) 335 1,004 2,941 3,348
itructural Measures
Floodwater Retarding Structures . . . . . . . . . 14
Floodwater detention capacity . . 23,222 acre-feet
Sediment storage capacity . . . 3,914 acre-feat
Multiple Purpose Structures . . . . . . . . . 1
‘Floodwater detention capacity . - 4,107 acre-feet
Sediment storage capacity . . . . 853 acre-feet
Fish and wildlife storage capacity ., . 1,627 acre-~feet
Channel Improvement (mileg) . . . . .. . . . 24,7

Watershed control by structures {percent) . . . . . . 39,0
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Cost of Project

: Public Law : Other H
Measures : 566 Funds : Funds : Total
{dollars) (dollars) (dollars)
Land Treatment 45,550 733,390 778,940
Structural 3,258, 349 434,978 3,693,327
Total 3,303,899 1,168,368 4,472,267

Damages and Benefits

Present average annual flood damages . . . . . . $262,200

Crop and pasture . . . . . . $167,299

Other agricultural . . . . . $ 26,367

Nonagricultural . . . . . . $ 16,632

Sediment and Erosion . . . . . § 37,834

Indirect . . . . . . ., 414,068
Reduction in average annual damage by project {percent) . . . 87.5
Total average annual benefits expected from structural measures

iln Lower Plum Creek Watershed . . . . . . . . $180,423
Total average annual cost of structural measures . . . $141,073

Annual equivalent cost of pProject installation . $128,374

Annual cost of operation and maintenance . . ., § 12,699
Benefit-cost ratio: . . . . . . . . . . . 1.3:1

INVESTIGATIONS AND ANALYSES

Project Formulation

Project Objectives

datershed problems were discussed with the cosponsoring local organizations
and the following project objectives reached:

1. Determine the needed land treatment measures, based on
current needs, which remain to be applied in the water-
shed and which contribute directly to watershed protec-
tion, flood prevention and sediment control.

2. Obtain a uniformly distributed reduction of 70 to 80
percent In average annual flood damage, exclusive of
benefits from restoration of productivity, to the
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flood plain lands, considering the works of improvement planned
on Plum Creek watershed to be in place. 1If waterflow control
measures are required, as much of the control as possible will
be obtained by use of floodwater retarding structures. Channel
improvement will be planned only if necessary to attain the
desired level of protection.

3. Provide additional storage for fish and wildlife development in
at least one structure.

4. Investigate the possibilities for ground water recharge in the
Leona gravel formation.

5. Inform the city of Lockhart of structure sites in which additional
storage can be provided for supplemental municipal water supply.

6. Inform the Plum Creek Conservation District of structure sites
in which additional storage can be provided for irrigation.

Land Treatment Measures

The status of land treatment measures for the watershed was developed by
supervisors of the Hays-Caldwell-Travis Soil Conservation District with
asslstance from personnel of the Soil Conservation Service Work Units at
Lockhart and San Marcos. The measures needed and those already applied were
tabulated for each farm or group of farms on which conservation plans were
available. This information was expanded to represent the watershed., Amounts
of land treatment practices already applied, soil conditions, trends in farm-
ing operations, grassland cover conditions, and other pertinent data were used
in estimating future land treatment needs. Estimates were made of practices
that will be applied during the 5-year installation period for the entire
watershed. The cost of applying the land treatment measures was based on
current costs and golng program criteria (table 1).

Structural Measures

The procedures used to determine the most feasible plan of structural measures
to meet the objectives of the sponsoring local organizations that could not
be accomplished by land treatment measures were as follows:

1. A base map of the watershed was prepared showing watershed
boundary, drainage pattern, systems of roads and railroads,
utility lines, and other pertinent information.

2. Using a copy of the base map, a current ownership map of all
farms in the watershed was prepared by the Plum Creek Conserva-

tion District.

3. Photographic study supplemented by fleld examination indicated
the limits of flood plain subject to flood damage.
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Map and photo studies and field investigations indicated the
watershed should be one evaluation unit since all structural
measures will be related.

By means of g3 stereoscopic photo study and field examination,
all possible floodwater retarding structure sites were located.
Sites which did not have sufficient storage capacities were
dropped from further consideration.

Twenty-three sites which appeared to have sufficient storage
capacity were recommended to the local sponsoring organiza-
tions for further consideration and detail survey. A list of
landowners whose farms probably would be effected by the flood-
water retarding structures was prepared for each site and
submitted to the local sponsoring organizations to facilitate
their study of these structures.

After agreement was reached with the local sponsoring organiza-
tions on location of floodwater retarding structure sites for
further consideration and detail survey, topographic maps with
4-foot contour intervals and a scale of 8 inches equal 1 mile
were prepared for each site, Topographic maps with 2-foot
contour interval and a scale of 1 inch equals 100 feet were
prepared for each emergency spillway. These surveys provided
the necessary information to determine 1if the required sediment
and floodwater detention storage could be obtained, an estimate
of all installation costs, and the most economical design of
each structure. Criteria outlined In Soil Conservation Service,
Washington Engineering Memorandum 27, and Texas State Manual
Supplement 2441 were used to determine the sediment and flood-~
water detention storage requirements, structure classification,
principal and emergency spillway design. Sites which did not
have sufficient Storage capacities, or which would cause
relocation or alteration of expensive improvements were dropped
from further consideration. Sites 35 and 36 were considered
key locations which would be needed to meet the objectives for
reduction of floodwater damages. Sites 34 and 35 were placed
in series because they represented the most economical systems
which could be installed.

Data obtained in land treatment needs studies for the watershed,
as well as hydraulic, hydrologic, geologic, sedimentation, and
economic investigations provided the necessary means for evaluat-
ing various combinations and locations of floodwater retarding
Structures. As a result of this analysis it was determined that
15 floodwater retarding structures would be the most economical
system to install and would provide the level of protection
desired by the cosponsoring organizations except in Reaches A,

B, C, F, G, and H. Plans of a floodwater retarding structure,
typical of those planned for the watershed, are illustrated by

figures 5 and 5a.
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To attain the desired degree of protection, channel improve-
ment was investigated in Reaches A, B, C, F, G, and H. It

was found that the existing highway and railroad bridges had
sufficient capacity to pass 1.3 inches of runoff from the
uncontrolled area plus principal spillway releases from the
proposed floodwater retarding structures in both this and
Plum Creek watersheds. This is the runoff that will be pro-
duced by a storm of appraximately 3-year frequency. Further
analysis revealed that the additional benefits that would
accrue from providing larger channel capacities would not
justify the cost of enlarging highway and railroad bridges.

It was also found that the flood damage reduction that would
result from the proposed floodwater retarding structures and
channel improvement sufficient to carry 1.3 inches of runoff
plus principal spillway releases would afford the level of
protection desired by the local people in Reaches A, B, C and
H, but channel improvement could not be economically justified
in Reaches F and G. The failure to meet project objectives in
these two reaches was acceptable to the local people. After
consideration of such measures as levees, floodwater diversions
and channel enlargement it was determined that an enlarged
channel would be the most economical to install. This improve-~
ment would extend from the confluence of Plum Creek and the
San Marcos River a distance of 16.5 miles to a point 2200 feet
upstream from valley section R-19, and from the confluence of
Tenneys and Plum Creek & distance of 5.3 miles to a point 1480
feet upstream from valley section T-3 on Tenneys Creek. Hydrau-
lic investigations also revealed that the capacity of the
existing channel on the mainstem of Plum Creek from a point
2,200 feet above valley section R-19 to State Highway 20, a
distance of 2.9 miles could be increased sufficiently by
removing all trees, brush, and stumps. Additional cross
section and profile data were obtained to supplement the
available valley section data to make the channel improve-
ment cost estimates.

Evaluation of these proposed works of lmprovement on an
Incremental basis indicated that the additional benefits
which could be obtained would be more than enough to justify
the inclusion of this 24.7 miles of channel improvement.

Tentative capacity-cost curves for Sites 35 and 36 were
developed to determine the cost of providing additional
storage for fish and wildlife development. These curves
plus additional factors such as location, accessibility,

and topography were considered in determining that Site 36
would be the most desirable for the inclusion of storage for
fish and wildlife development. The local sponsors selected
this structure for conversion from a floodwater retarding

to a multiple-purpose structure.
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A study of available USGS data, supplemented by field investi-
gations, indicated that it would not be feasible to attempt
ground water recharge of the Leona Gravel formation for the

following reasons:

(1) The elevated position of the aquifer would make
recharge difficult,

(2) The maintenance of the recharge areas would be
very expensive.

(3) The storage capacity is limited.

The city of Lockhart employed a private engineering firm to
determine the feasibility of obtaining additional storage in
Sites 23, 27, and 35 to supplement the existing municipal
water supply, The results of this study indicated that it
would be more economical to drill wells to obtain additicnal

water.

Although a limited amount of additional storage for irrigation
can be obtained in most of the floodwater retarding structure

sites, there was insufficient Interest to develop these sites

for this purpose at this time.

Cost distribution (table 2) and structure data tables (table 3
and 3A) were prepared to show for each structure, the estimated
cost, drainage ares, capacity needed for detention and for
sediment storage in acre-feet and in inches of runoff from the
drainage area, release rate of the principal spillway, acres
inundated by the sediment and detention poola, volume of £fill
in the dam, and other pertinent data.

The sponsoring local organizations requested that the entire
watershed be considered as one construction unit, However, if

the cosponsors had desired, the following 4 construction units
could have been set up with each unit having sufficient benefits
accruing within itg boundary to fully Justify the costs:

(1) Tenneys Creek, Site 28, 29, and 30; (2) West Fork, Sites 36
and 37; (3) the remaining floodwater retarding structures and
channel improvement on the mainstem of Plum Creek; and (4) channel
improvement on Tenneys Creek. Either Unit 1 or 2 could be installed
first but both units must be in place as well as the proposed sites
in the Plum Creek work Plan except Sites 9, 14 and 19 before Unit

3 can be installed. Units 1, 2, and 3 must be in Place before

Unit 4 is installed.

Hydraulte.and Hydrologic Investigations

The following steps were taken as part of the hydraulic and hydrologic investi-
gations and determinations:
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Basic meteorologic and hydrologic data were tabulated from
Climatological Bulletins, U. S, Weather Bureau and Water Supply
Papers, U. 5. Geological Survey and analyzed to determine
average precipitation depth-duration relationships, seasonsl
distribution of precipitation, the historical flood series to
be used in the evaluation of the project, relationship of
geology, soils, and climate to runoff depth for single storm

events,

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 gections
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 the
geologist. The evaluation reaches were delineated in conference
with the economist and geologist. Ten of the 34 mainstem valley
cross sections were from the Corps of Engineers'’ survey and were
modified by a new survey of the channel segment. The Corps of
Engineers' data after comparing four additional typical sections
with new surveys were considered to reflect present conditions

adequately.

The present hydrologic conditions of the watershed for evaluation
computations were determined by comparing the weighted rainfall
with the gaged runoff from United States Geological Survey stream
gage on Plum Creek near Luling, The Temple and Cameron rainfall
records were used. The present hydrologic condition and runoff
curve numbers for sites were determined by investigating the
gsoll-cover condition of representative site drainage areas. These
data were expanded to the entire watershed and the resulting cover
complex curve number compared favorably to that obtained from the
gaged runoff. The future hydrologic condition of the watershed
was determined by obtaining from the work unit conservationists
the changes in land use and treatment that could be expected with
an accelerated land treatment program during the inastallation
period. Runoff curve numbers were 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 evaluation storm series.

Cross section rating curves were computed from field survey data
listed in item 2, above, by solving water surface profiles for
various discharges, using Doubt's Method as described on pages
3.14-7 to 3.14-13 of the NEH, Section 4, Supplement A.

The relationship of peak discharge and drainage area was
determined to be 10,700 cubic feet per second per inch of
runoff at 356 square miles of drainage area. The exponent of
the concordant flow equation is 0.50.
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Stage-area inundated curves were developed from field survey
data for each portion of the valley represented by a cross
section, Composite runoff-area inundation curves were
developed for each evaluation reach by routing selected
volumes of runoff downstream by concordant flow procedures
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 system of floodwater
retarding structures and an improved channel,

From a tabulation of cumulative departure from normal precipi-
tation, the period 1930 through 1958 was determined to be
representative of normal precipitation on the watershed, and
is the period from which the historical evaluation series was
developed. The evaluation series was limited to storms which
did not exceed 25-year frequency.

Determinations were made of the area that would have been
inundated by each storm in the evaluation series under each
of the following conditions:

a. The present conditions of the watershed remaining static.

b. The installation of land treatment measures for water-
shed protection,

¢. The installation of land treatment measures and flood-
water retarding structures,

d. The installation of land treatment measures, floodwater
retarding structures and stream channel improvement.

€. Alternative systems of structures.

The evaluation series contained 110 storms that would produce flood-
ing at the smallest cross section, or an average of 3.8 floods per
year. Peak discharges were converted to depth of runoff in inches
by means of the runoff-peak discharge relationship. Maximum annual
values of discharge and runoff were used to develop annual flood
frequency lines and, from these, partial duration lines were

developed as needed.

The largest flood in the 29-year period occurred on July 1, 1936,
The gage records indicate 5.68 inches of runoff and a peak dis-
charge of 78,500 cubic feet per second. The annual flood frequency
line, developed by means of peak discharges from 29 years of gage
records, indicates a frequency of once in 83 years for this storm,
The following table indicates the flows at which flood damages begin
in the various evaluation reachea. The reference section is valley
cross section 29, which is near the mouth of Plum Creek:
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¢ Capacity of : Discharge at Referesce

Evaluation : Smallest : Section (29) when
Reach : Section : Capacity of Minimum

(Figure 4) : in Reach : Section is Reached

(c.f.8.) (c.f.s.)

A 1,330 1,364

B 44 319

C 25 242

F 265 836

G 100 737

H 132 506

The minimum floodwater detention volume in the structures as
determined in accordance with Washington Engineering Memorandum
27 using Yarnell's 6-hour 25 and 50-year frequency rainfall
amounts, revised to conform to Technical Paper No. 25, is 3.78
and 4,51 inches Tespectively. 1In accordance with Texas State
Manual Supplement 2441 the recommended detention storage volume
for this watershed varies from 5.15 inches for Class A structures
to 7.10 inches for Class B structures depending on size of
drainage area. The recommended detention storage volume for
Class A and Class B structures less the volume which will be
released through the Principal spillway during a 2-day period
was used as the minimum detention storage volume for all flood-
water retarding structures. Detention volumes in excess of
those recommended in accordance with Texas State Manual Supple-
ment 2441 were used in a number of gites to obtain a more
economical or desirable emergency spillway or structure design.
Percent chance of use of emergency spillways based on regional
analysis of gaged runoff from similar watersheds, was determined
by adding to the actual detention storage the volume which would
be released by the principal spillways during a 2-day period.

Average principal spillway release rates range from 5 to 8 c.s.m.
with 6.4 c.s.m. being the average for the watershed. The higher
rates were used in some structures to decrease the period of
time valuable cultivated land would be inundated or to provide
less frequent use of emergency spillways.

The appropriate emergency spillway and freeboard design storms
were selected from Figures 3.21-1 and 3.21-4 of NEH Section 4,
Supplement A, in accordance with criteria contained in Washington
Engineering Memorandum 27, and Texas State Manual, Supplement

2441,

Spillway hydrographs were developed for each site in the water-
shed. The principal spillway hydrographs represented a flood
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event that will not be exceeded, on the average, more often
than once in 25 years for Class A structures or 50 years for
Class B structures. For Class A atructures the emergency
spillway and freeboard hydrographs were computed using
moisture condition II with 0.5 and 1.23 respectively, of the
adjusted point rainfall for the 6-hour storm. Emergency
spillway hydrographs and freeboard hydrographs for Class B
structures were developed in the same manner except that

75 and 1.73 of the adjusted point rainfall, respectively,
were used. Since routing of the emergency splllway hydro-
graphs resulted in either no flow or very shallow flow
through emergency spillways, the dimensions of the emergency
spillways were determined from the freeboard hydrographs.
Hydrographs wera developed for each of the floodwater retard-
Ing structurea by the distribution graph method. The combina-
tion of emergency Bpillway width and depth, and the elevation
of top of dam for the most economical structure was estimated
by an empirical equation. The final design was made by the
flood routing method deseribed on page 5.8-12 of the NEH,
Secticn 5,

15. The improved channels were designed to carry approximately
1.3 inches of runoff from the uncontrolled area plus principal
8pillway releases from the floodwater retarding structures,
The design slope was obtained through the average of the cross
section elevations at which floodwater damage starts. This
grade line was then used as the hydraulic gradient of the
designed chamnel., A roughness coefficient of .040 was used
in all segments of the improved channels.

Sedimentation Invegtigations

Sedimentation fnvestigations for the work plan were made in accordance with
procedures as outlined in Watershed Memorandum EWP-7, "Sedimentation Investi-
gations in Work Plan Development', August 21, 1959, Fort Worth, Texas.

Sediment Source Studies

Sediment source studies to determine the 50-year sediment storage require-
ments were made in the drainage areas of the 15 planned structures according

to the following proceduress

1. Detailed Investigations were made in the drainage areas of
6 of the planned structures. Estimates of sediment rates
were made for the remaining 9 sites based on Bimilarity of
these drainage areas to areas which had been surveyed in

detail,

2, Field surveys included: mapping soil units by slope in
percent; slope length in feet; present land use; present
land treatment on cultivated land; present cover condition
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classes on pasture and woodland; land capability classes;
lengths, widths, and depths, of all gullies; lengths, widths,
and depths of all stream channels affected by erosion; and
the estimated annual lateral erosion of gullies and stream
channels in feet.

Office computations included summarizing erosion by sources
(sheet, gully, and streambank erosion) in order to fit these
data into formulas for computation of annual gross erosion
in acre-feet,

The following formules was used for computing sheet erosion:

= A x F x SF x CF x RF, where

= Sheet erosion in acre-feet per year

Area 1n Acres

= Basic erosion rate of soil unit in feet per year

SF = Slope factor, based on percent and length of slope

CF = Cover factor, based on present cover and land treatment
RF = Rainfall factor based on %aximum two-year 30-minute
rainfall intensity

Rl e W
1]

The following formule was used for computing gully and streambank
erosion:

NxLxPxHxW; 43,560, where

Erosion in acre-feet per year

Number of banks affected

= Length of gully or streambank in feet

Percent of gully or streambank affected by erosion
Average height of bank in feet

= Estimated annual lateral erosion in feet.

It non

MY EE
1

Fleld surveys to determine the estimated sediment rates for the
remaining 9 structures under present conditions consisted of
mapping the land use and arranging the sites to be estimated into

homogeneous groups.

Office computations to determine the estimated sediment rates for
the % structures not investigated in detail under present condi-
tions consisted of preparation of aediment source summary sheets
based on the homogeneous grouping of the sites and the detailed

investigations.

The sediment rates were then adjusted to reflect the effect of
expected land treatment on the drainage areas of the planned
structures. The computed sediment storage requirement for
each site 1s based on a gradual improvement of watershed
conditions as a result of the installation of needed land
treatment measures expected to be installed during the first



39

10 years and maintaining these measures at 75 percent effective-
ness during the next 40 years.

7. The ratio of gediment storage volume {g the pools to soil in
place was estimated to be 1.4 for all structures in the Black-
land Prairies Land Resource Area, and 1.3 for all structures

in the East Texas Timberlands Land Resource Area.

Resource Area. Sediment .in multiple-purpose structure Site
36 was allocated 80 percent in the sediment and fish and wild-
life development pool and 20 percent in the detention pool.

A summation of the annual sediment yields above the 15 planned structures
was found to be 97.48 acre-feet. The average annual rate of sediment
delivered to the s8tructures is 1.0l acre-feet Per square mile of watershed
area. The detailed sediment source studies in the upland areas were used
as a basis for determining the annual gross erosion that would result from
sheet erosion and from gully and streambank erosion. A realistic estimate

The benefits obtained by reduction of the 39 acre-feet of sediment deposited
annually in the authorized Gonzales Reservoir were determined in the follow-
ing manner;

Annual gross erosion from all sources was computed for present
conditions. 4 delivery rate wag estimated and used to determine

Due consideration was glven to the entire watershed area above
the authorized Gonzales Reservoir and to this watershed indivi-
dually in order to arrive at the total annual sediment contribu-
tion to the site for both present and future conditions.

Channel Stability Invest;gations:

Random soil borings were made along the route of the proposed improved
channel in the watershed to determine the nature of the soil and bed load
material. The bed load material consists Primarily of fine and medium sand
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and has an average depth of ome to two feet. Underlying this non-cochesive
material are cohesive silty and sandy clays. Based on permissible velocities,
as shown iIn "Design of Stable Channels, By Emory Lane ASCE Proceedings, 1955",
it is expected that the design velocities will result in removal of the none
cohesive bed load material. The underlying cohesive material is expected to

withstand the design velocities.

Flood Plain Sedimentation and Scour

The following sedimentation and scour damage investigations were made to
determine the nature and extent of physical damage to flood plain land,
giving due consideration to agronomic and other land treatment practices,
soils, crop yields, and land capabilities.

1. Borings with & power soil sampler and hand auger were made
along each of the valley cross sections (figure 4) making
note of the depth and texture of the deposit, soil condition,
scour channels, sheet scour areas, stream channel degrada-
tion or aggradation, and other pertinent factors contributing

to flood plain damage.

2. The elevation of the original flood plain before modern
deposition began was estimated for each valley section.

3. Estimates of past physical flood plain damage were obtained
through interviews with landowners and operators.

4. A damage table was developed to show percent damage by texture
and depth increment for deposition and percent damage by depth
and width for scour.

5. The depth and width of the modern alluvial deposits and scour
areas were measured and tabulated.

6. The damage areas were grouped by segments, which consisted of
the area between two to five valley sections.

7. Within each of the segments the area for each depth increment
of deposition and scour was computed.

8. The damage to the productive capacity of the flood plain was
assessed, by percent, for each category of damage,

9. The sedimentation and scour damages were summarized by evalua-
tion reaches for the entire flood plain and adjusted for
recoverability of productive capacity. Estimates for recover-
ability of productive capacity were developed as a result of
field studies and interviews with farmers.

10. Using the average annual erosion rates as a basis, the average
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annual sediment yields at selected valley sections along the
flood plain were estimated for present conditions and with
land treatment and structures installed. The results were
compared to show the average reduction of overbank deposition
in the watershed. The estimated reduction of scour damage
due to installation of the complete project 18 based on
reduction of depth and area inundated.

Geologic Investigations

Preliminary geologic dam site investigations were made at each of the planned
structure sites. These included studies of valley slopes, alluvium, channel
banks, and exposed geologic formations. Borings with a power soil sampler
and hand auger were made at all sites to obtain preliminary information on the
nature and extent of embankment material ang emergency spillway excavation
that will be encountered in construction.

Description of Problems

Pleistocene terraces and formations of the Midway and Wilcox groups of the
Eocene series crop out at dam sites in the watershed. No sites are located
on the Cretaceous formations.

The Midway group consists of all the strata between the Upper Cretaceous and
the sands of the Wilcox group. Two formations make up the Midway, the Kincaid
and the Wills Point., These formatione in the Plum Creek area consist malnly
of Wills Point sediments with only small, indistinct layers of the Kincaid.
For the purpose of this plan only the Wills Point will be described as being

significant.

The Wilis Point formation consists of stratified clay layers that are diatinct-
ly laminated, The laminations are especlally wavy and uneven. Paper thin
partings of silt are contained throughout the clay. Calcareocus concretions
are abundant throughout the formation. The solls of the Wills Point are
yellowish brown sandy and silty clays, generally classified CL, ML, CH, and
SC. Site 34 is located within the Midway group. No rock excavation is
anticipated at this site. Because of the sandy nature of the faundation and
gravel occurrences some foundation drainage may be necessary. The Wilcox
group is represented in the watershed by & heterogeneous series, several
hundred feet thick, of sandy, lignitiferous noncalcareous clays, stratified
deltaic silts and cross-bedded river sands. Iron-bearing concretions are in
evidence throughout the group, The soils of the Wilcox are generally
clagsified as SC, Cj, ML, and CH. Sites 24 through 33, 36, and 37 are
located within the Wilcox outcrop. Some rock excavation in the form of soft
sandstone way be encountered at some of the sites. Due to the very sandy
nature of the area, foundation drainage may be necessary at most of the sites.

A broad flat alluvial plain beginning just zouth of Kyle extends to Lockhart
and then to near the confluence of Clear Fork of Plum Creek and Plum Creek.
his flat plain is thought to be the ancient high terrace of the Blanco River
shich subsequently changed to its present course. This broad plain is some



42

25 miles long, averages three miles wide, and consists of approximately 3
feet of black clay over several feet of gravel, called the Leona formation
of Pleistocene age. The plain forms a 90-foot high escarpment on 1ts north
and east side while its drainage is into Clear Fork of Plum Creek. Sites 23
and 35 are located near the edge of this plain.

Site 23 is located on the east side of the plain on one of the many deeply
incised gullys draining directly into Plum Creek. The foundation of this
slte probably will be in gravel, which may necessitate foundation drainage.
The abutments are also in gravel. The soils are black clays and gravelly
clays generally classified GC, and CL.

Site 35 is located on the western edge of the plain, near its center, on
Clear Fork of Plum Creek. The right abutment is in the Midway group
(previously described) while the left abutment is in the gravel formation.
Foundation drainage may be necessary at this site. The soils are black clays,
silty clays and gravely clays, generally classified GC and CL. No rock
excavation is anticipated at this site.

All of the formations in the watershed when stripped of vegetative cover
are very susceptible to erosion. Embankments and emergency spillways will
be vegetated as soon as possible after construction., Maximum permissible
velocities in the exit channel of the emergency splllway of the sites will
be 8 feet per second, as recommended in Soil Conservation Service Technical

Paper 61,

Detailed investigations, including exploration with the core-drilling
equipment, will be made at all sites prior to their construction. labora-
tory tests will be made to determine the suitability and handling of
embankment, and foundation material.

Economic Investilgations

Determination of Annual Benefits from Reduction in Damages

Agricultural damage estimates were based on schedules obtained in the field
covering approximately 35 percent of the flood plain of Lower Plum Creek and
1ts tributaries. These schedules covered land use, crop distribution under
present conditions, crop ylelds, changes made in land use becouse of flood-
ing, probable restoration of production, land use changes that would be made
if flooding were reduced, and historical data on flooding and flood damage.
Analysis of this information formed the basis for determining damage rates
for various depths and seasons of flooding. 1In calculating crop and pasture
damage, expenses saved, such as costs of harvesting, were deducted from the
gross value of the damage. The applicable rates of damages were applied,
flood by flood, to the floods covering the period 1930 through 1958 and an
adjustment was made to take into account the effect of recurrent flooding
when several floods occurred within one year.

The flood plain land use was mapped in the field, Estimates of normal ylelds
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were based on data obtained from the schedules supplemented by information
obtained from agricultural workers in the area,

It was found that significant differences in land use, crop yield, frequency
of flooding, and future land use changes existed. The flood plain was there-
fore divided into 7 evaluation reaches, each with its own damageable value.

The evaluation reaches (figure 4) are:

Reach X - From the confluence of Plum Creek with the San Marcos
River upstream to valley section 28 (below the 10-year
frequency flood 1line of the Gonzales Reservoir).

Reach A - From valley section 28 upstream to valley section 26
(Between 10-year frequency flood line and top of the
Gonzales Reservoir flood pool).

Reach B - From valley section 26 upstream to a point 2/3 of the
way between valley sections 23 and 22, including Hines

Branch and Copperas Creek.

Reach C - From a point 1/3 of the way between valley sections 23

and 22 upstream to State Highway 20, including Daniels
and Dry-Linscome Creeks.

Reach F - West Fork of Plum Creek to its confluence with the
mainstem of Plum Creek.

Reach G - Lower end of Clear Fork of Plum Creek to its confluence
with the mainstem of Plum Creek.

Tenneys Creek to its confluence with the mainstem of
Plum Creek.

Reach H

An investigation was also made of the Upper End of Clear Fork, Peach Creek
and Luling Branch reaches to determine if damages were significant. This
investigation indicated that structural works of improvement would not be
feasible and that these reaches did not warrant a detailed evaluation.
Jamages in these reaches were estimated and included in total damages.

floodwater, scour, and sediment damages were calculated under present condi-
:ions and under conditions that will prevail after completion of each class
>f measure to be installed. The difference between average annual damages
it the time of initiation of each class of measure and those expected after
-ts installation constitutes the benefits brought about by that group
‘hrough reduction of damages. Benefits from reduction of crop and pasture
lamages and flood plain scour resulted from the combined effect of reduction
-1 area inundated and reduced depth of inundation. Benefits from reduction
'f sediment damage, derived from each class of measure were determined on
‘he basis of estimated reduction in rate of sediment production and in area
‘looded after installation of each class of measure,
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Estimates of damages to other agricultural property such as fences, livestock,
farm equipment and levees were obtained from analysis of flood damage schedules
and correlated with size of floods. Estimates of damages to roads and bridges
in the flood plain were obtained from the county judges and commissioners in
Caldwell and Hays County and from the State Highway Department maintenance
foreman. These estimates were supplemented by information obtained from local

farmers,

Indirect damages in this watershed primarily involve additional travel time
for farmers, school busses, and mail deliveries; costs for extra feed for
livestock during and following floods, and the like. Upon analysis, it
appeared that those damages are about 10 percent of the direct damage not
Including the value of restoration of productivity.

Farmers in the flood plain were asked to state changes made in land use as a
result of past flooding. This information, together with landowner's and
operator's estimates of changes in land use and crop distribution as a result
of reduction in flood extent and frequency, capability of the land and size
of fields and their accessibility, was the basis for estimating benefits from
restoration of productivity. Benefits from restoration of productivity are
included as crop and pasture benefits. Consideration was given to increased
damage after restoration of productivity and net benefits remaining after
production, harvesting, and all other allied costs were deducted. All benefits
from restoration of productivity were discounted to provide for a S5-year lag
In accomplishment and totaled $107,450 annually at long-term price levels,
ARS projection of September 1957.

Analysis of the schedules, the degree of protection and the physical capabi-
lities of the flood plain indicated that about 672 additional acres of flood
plain now in wooded pasture would he ¢leared and put into more productive
use as open pasture or cropland after installation of the project. The
average annual benefit from this source after deduction of additional damage,
assoclated cost and added overhead, and discounting for the lag in accrual
is estimated at $10,114. Neither the restoration in productivity nor this
change in flood plain land use will involve an increase in the acreage of
cotton in the watershed, since increases in cotton acreage in the flood
plain will be compensated by decreases in the upland., Table & shows the
crop distribution and yields with and without the project, and net return
and net benefits from restoration of productivity and changed land usg.

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 project. 1In this appraisal it was considered
that there would be no production in the sediment pools. The land covered

by the detention pools was assumed to be converted to grassland under project
conditions. The costs of land, easements, and rights-of-way for the 15
structures and 24.7 miles of channel improvement were determined by indivi-
dual appraisal in cooperation with representatives of the Plum Creek Conser-
vation District. The average annual net loss in production within the sites
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was calculated and this value was compared with the amortized cost of the
land required for the structures and channel improvement. The larger amount
was used in the economic appraisal of the project to insure a conservative

appraiaal.

In the economic analysis of this project, the authorized Gonzales Reservoir
was considered in place. No benefits other than those which might accrue

from reduced deposition of sediment were claimed in Reach X since it is below
the 10-year frequency flood line of the reservoir. No restoration of produc-
tion or changed land use benefits were claimed in Reach A because it is
between the 10-year frequency flood line and the top of the Gonzales Reservoir

flood pool,

Cost-Sharing Summary

Site 36 is planned as a multiple-purpose structure for flood Prevention and
fish and wildlife development. The cost allocation was made on an incremen-
tal basis with fish and wildlife development costs being the last increment,
of which 50 percent will be paid from Public Law 566 funds.

cost Allocation

1. Multiple-purpose structure cost . . . e e $268, 504
2. Less alternate flood prevention cost . . , ., . =216,157
3. Cost allocated to fish and wildlife development . ., .§ 52,347

Jost Sharing

1. Public Law 566 share of fish and wildlife develop-~

ment (50 percent) . ., ., . , ., . . . | . $ 26,173
2. Other than Public Law 566 share (50 percent) . . . . 26,174
3. Incremental other cost 1/ ., . . e e -20, 894
4. Local share of construction and installation
service cost . . . . . 5,280
Item P.L. 566 Funds Other Funds Total
1, Construction $150, 780 $4,089 $154,869
2. Installation Services 43,953 1,191 45,144
3. Other Costs 1/ - 68,491 68,491
Total $194,733 $73,771 $268,504
Percent 72.5 27.5 100.0
1/ 167 acres additional land required for fish and
wildlife purpose @ $125 per acre $20,875
67 acres decrease in flood pool @ $63 per acre -4,221
Relocation of improvements 1,000
Water rights 400
Land surveys 1,500
Fencing (Three miles) 1,340

Total $20, 894
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Determination of Annual Benefits OQutside Watershed Resulting from Project

Data from the Corps of Engineers Report on the Burvey of the Guadalupe and
San Antonio Rivers and Tributaries were analyzed. The suthorized Gonzales
Reservoir was considered in place. Benefits from reduction in sediment
yleld from the Lower Plum Creek watershed to the Gonzales Reservoir by the
planned structures were calculated and apportioned to them according to

their sediment storage capacity.

Details of Methodology

Details of the procedure used in the investigations are described in the Soil
Conservation Service Economics Guide for Watershed Protection and Flood Preven-

tion, December 1958.

Fish and Wildlife Investigations

The Fish and Wildlife Service, USDI, made a detailed study of the fish and
wildlife aspects of Site 36 in Lower Plum Creek watershed. The following is
28 summary of a Fish and Wildlife Service report dated June 30, 1960 and
concurred in by the Texas Came and Fish Commission:

"Modification of Site 36 to include conservation storage for fish
and wildlife will create a high quality fishery, easily manageable
to maintain optimum fish populations. The reservoir will contain
shallow spawning and forage areas and will have clear water, highly
productive for such game fish species as largemouth bass, bluegill,
white croppie, and channel catfish.

"Site 36 will be located within & 50-mile radius of about one million
people. Reserveir fishing within 75 miles of Site 36 will be provided
by Canyon, Buchanan, Granite Shoals, Marble Falls, Inks, Travis, and
Austin Reservoirs. By 2010 the population in the area is expected to
exceed 2 million people. Because of the excellent fishing conditions
anticipated in Site 36 Reservoir, heavy fishing pressure will be
exerted by local people, as well as by people living within a 50-mile
radius of the reservoir. Fisherman expenditures associated with the
reservoir are expected to be approximately $30,000 annually,

"Despite the opportunities present for development of waterfowl and
wildlife habitat, it is felt that, due to the small area involved
with the project, safety regulations will make it necessary to
prohibit hunting on the area.

"Since the project area will not be open for upland game or waterfowl
hunting, the reservoir will be intensively managed in order to main-
tain a high quality fishery. The tentative fishery management plan
agreed upon between the sponsoring organizations and the Texas Game
and Fish Commission included the following proposals:
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1. Site 36 reservoir will be Initially stocked with hatchery
reared largemouth bass, chamnel catfish, and an appropriate

species of sunfish,

2. Subsequent to the initial fish planting, restocking will be
done only after investigations made by the Texas Game and
Fish Commission have determined that such action is necessary.

3. Upon request of the city of'Lockhart, the Texas Game and Fish
Commission will determine fish populations, and take whatever
action is necessary to maintain a balanced sport fish popula-

tion.

4. A cooperative aquatic-plant control program between the city
of Lockhart and Texas Game and Fish Commission will be conducted

throughout the life of the project.

5. Fish populations in the stream, and in those ponds draining
Into the reservoir should be determined, and if undesirable
species are present, the ponds and stream will be chemically
treated prior to impoundment to eradicate the undesirable
fish populations from all farm ponds within the contributing
drainage area of the reservoir to minimize reintroduction of
unwanted specles. This would, of necessity, have to be done
with the permission of the landowners. The Texas Game and
Fish Commission will assist in the removal of fish and

restock the private ponds.

6. The city of Lockhart will be receptive to future advances
in fishery management and apply them, if needed, only upon
the advice of the Texas Game and Fish Commission.

7. Public access will be assured by at least two roads or
rights-of-way, one on each side of the lake, from public
roads to lands acquired through purchase or perpetual
easement by the city of Lockhart for the project. Adequate
parking facilities will be provided.

8. Additional developments, not a part of the project, will be
made by local organizations as funds and resources become
available. Such developments may include land acquisition,
additioral roads, camping, picnicking, boat-launching,
sanitary, water, power, trailer parking, and other public

use facilities.

"The high degree of interest in fish and wildlife conservation measures
evidenced by the sponsors for the development of Site 36 should facilitate
the application of measures beneficial to fish and game throughout the
watershed, Fish and wildlife management practices adopted on the project
site may in many cases be applicable to other floodwater retarding
structures and farm ponds in the watershed.
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"Increased fishing and hunting on private lands should be encouraged
by educating sportsmen and landowners that greater harvests of fish
and game are desirable. Improved relationships between the two groups
should be sought by all participants in the watershed project.

"n future determinations of the '"highest use'" of lands or waters

in the watershed, local spomsoring organizations should consider
inclusion of fish and wildlife resources in their analysis. Floodwater
retarding structures, new farm ponds, and some of the land treatment
measures will tend to minimize the adverse effects of recurring
droughts on fish and wildlife resources.

ngite 36 of the Lower Plum Creek Watershed project can serve as a
workshop for watershed-wide fish and wildlife conservation programs
for local civic groups, youth groups, landowners, sportsmen’'s clubs,
and other interested organizations and individuals. Fish and wildlife
resources can be expected to benefit by the community approach to
problems which canmot be otherwise resolved.

"1t is recommended:

1. That land to elevation 461.4, or 458.4 plus 300 feet
: héyizontally, be purchased in fee title or perpetual
easement to be taken on the non-fee-title land.

7. That the tentative agreement entered into between the
sponsoring organizations and the Texas Game and Fish
Commission to manage the reservoir to achieve maximum
fish and wildlife benefits be adopted.

3. That public access roads be provided to each side of
the reservoir by the city of Lockhart.

4. That all fee-title or perpetual-easement lands be open
to public use for fishing except for sections reserved
for safety, efficient operation, or protection of public

property.

5. That wildlife food and cover plants be established around
floodwater-detention reservoirs in the watershed to replace,
in part, wildiife habitat lost as a result of the project.

6. That clearing specifications for reservoir sites, waterway
developments, and channel straightening provide for the
retention of all possible woody vegetation.

7. That floodwater-detention reservoirs be fenced to exclude
livestock.

8. That, if water is required for livestock, structures be
designed to provide a tank outside the enclosure to which
water may be piped.

9, That in all determinations of the "highest use" of lands or
water, fish and wildlife resources be given consideration.™



50

3907 wellellEISUL

1TEEE9°E  BL6 wEw gE1°1ZY o0& ‘e 16T°1 TiE FAIA gvEgST e wST1‘0%E 0£6°C6E £09‘8eT £20°98€ ‘¢ TVIDL ONVYD
26L°C99°T  099°86 089 °L6 0001 K o d o d yI1°69¢°1T  Te1‘0Z1 gse ‘1¢1 ST¥* 611 0sST 7611 1®310349ng
988 681 ofz‘e  OfL°L 00$ - - - 9¢9 181 056 ‘€1 oz 'Sl 098°c1 009 “8E1 We91p sdauusy
806°€L7°T  0S7°06 05668 005 - - - ger‘eac ‘1 1wz 901 TIT9TI $€5°c0T 05875801 1PUURY) @WRIBUTEY
Jusmaacxdmy Tawamy)
€E6°6Z0°T  86T°9LE  8IS‘€ZE 005 ‘L 161°1 e L1t SETE69°T  £9676T1 712792 L8T611 £€18°161°1 TRI03qD8
9L9°16 00841 0OE‘L1 00< - - - w8eL vez's o1t 0oz ‘s 0002 it
706992 1L2°€L 166719 oo¢ 161°1 Ut FAIA €eL ‘76T L6£°C1 96170t toL‘el £L0°LE1 9¢
760 9LT 0T Es  soi'Ts 00¢ - - - 688 ‘vzT £E6°s1 9Z8 ‘K otgsl 00t ‘51 14
796°sz1 STESE  sTEHE 00% - - - L£9°06 1Z%'9 9€0 ‘91 08€ ‘9 008°C9 €
279 ‘001 6L5°0T  6L0°O1 00% - - - 69006 18£ ‘o g6 e ove ‘9 007 ey £€
zog ‘101 98T wciel 00§ - - - 86 L8 0£z'y 819 ‘€1 061°9 00619 F43
€02 €6 s8E‘e cgg‘e 00% - - - g18‘cy 8E6°¢ 08621 006 000 ‘65 1€
186zl G6s°1Z S60°TE 00% - - - 766 ‘€01 89t 2 #0191 0zE‘L 00z ‘st ot
cc00z1 gzc‘e 820°6 00% - - - Lzs'o11 1e8°L 91T 41 o8 ‘L 008 °LL 62
672912 L CT A AR £-r A - 00% - - - 269 61 8E9 ‘€T 018 6Z 0ss ‘et 00%°¢¢1 8z
z8s ‘191 166°ST  LEW ST 00% - - - €85z 1688 gy ‘sl ove’s oov‘ee Ik
0£6°19 L6%°11  L66°01 00s - - - €evios £26°¢ 018t 0ss‘c 00% ‘$¢ 9g
€£9°gz1 6Lz‘07  6LL°61 00§ - - - 96€ ‘801 08% ‘s 9gL ‘91 0E9 ‘L 00% ‘9L €z
165°€9 TSI 9T T$9'el 00§ - - - 6E7 6% €08 ‘¢ 959 0g% ‘e 008 ‘%€ T4
L6111 oLs‘s 0L0°¢ 00§ - - - 107901 6ES ‘L 81991 06%‘L 006 Yt ¥4
g2IN310N3135
Huypawyay as18ApOOTA
(s2e710p){saey1op) (51¥110p) (SAEITEp) (s3eTrep) (savITop) {(waelyop) (saeliop) (SI®TIOP) (saei1op)  (samiiop) {saev1iTop)
3800 ¢ IaYI0 T MJ¥  IEISRIIGOD: EIDTAISS  SAFOURR @ sqwmyisd i 99§ ERS © 15 Ty S Bug ¢ sejowmd I IjewpisE smwl 10 IRqUNY
wojI® . TERIOL : puw i Jo H uorl : -uljue) u,aaauidug taw AFIqnd ¢ : -asauilug :  -ujIuoly : 8, 3a’uidug 237§ 2an12n1l§
|.H.__..wum...—H H s BJUILDERY- ._Bavﬁ H |m_.n.n.wﬂnﬂH : g.__.un-—...uuw.ﬂco H ﬂ.'..—OH. i FROTAIRg ﬂcﬂul.ﬁ.—.ﬂnwﬂH H noTIINIAIBROT H
18101 spund 13aqid - H H

Fpung g9c MB OT[qfd - 1800 UOFIB[[E1s0L

6561

suxal ‘pIYRISIEM NIAID mNIJ IIAOT

198Ey DT

HOTINGIW1SIq 1S00 TANION4lS UALVWIISIE - ¢ TIEVL

LAY

rsane

-



51

",

0961 Isndny - %n\n\ .\Q.\R 2-5/-% \\uﬁq .%\\.:3&\\ u\nﬁ\é ﬂwth \“Nn\m\ QN\BMNN\

(3%wd jxau oo aWjouzwei)

v v ¥ [ v v v v v - IMDINATE JO EIR]]
oot% 09°'¢ 0Tt 525 oLy 01t gty BT [ 3 4 youl #3wi039 Lenyyds
- - - - - - - - - yaul SunioA FTIPTIM puw usjg
4.0 I oS 0% o% L V134 €99 §1°% 99°% oyg oy FETOA TOTIVIIH]
6T'0 0T 0 oT'0 0z*'o0 13 ) ol 0 oT°0 0z 0 o010 youl 1oed nojIualsp O} JuUSEIPIS
- - - 620 %10 - i1°0 - - LRl AISTA ADTI FENTOA IJAINEII JUMMFPIS
o%70 1131] 090 15870 99°0% 0870 EL°0 o1'1 0870 Qaux (9837 J0 92I0% (OT) WMTCA JUIWIPIS

eymaTwaTnby Lapowde)
e : e 9y oy & RE = *8*3'2 (wompxwy) L£317owdo)
iw Mm \k \m -n..w 3 Mn .m m

! & _ Len117ds Twdiomyra
6'C1Y 0°65% 0°86% 6Ly L°0Ly &ty 6°L5% 816" w7 8oy 3004 /G UCTIPARTY IDPFINE IPIVA IMEIXEY
BeL T 6L1°¢ 089y %0E 71 coB'y S66°¢ 808 8ry‘T 6L%°9 9730 _ /9 ez elxwyoera
v g 6 06 z'6 z°6 £'6 £°6 z°8 <6 AT /8 (24) ADT3 3o L33d01wA
£9°21 99°71 8c°Z1 05 0T €9° 91 56°%1 zL 41 gy g1 £6'¢1 yaulL _ 3joun: wmiolg
65°L1 7971 TELT 6L 'ET 61°L1 6y LT 9z L1 zo81 79741 gaul ft (Inoy-9) YYIPFuTeL MIoIS
_ ydeiBoxpiy pawoqealj
- - - 0°9LYy 89Ty 11ty rAd 1 & 98% 6'v5Y 2004 /9 UOTIBARTD IIBFINS 19IPA ENEPXWH
o 0 o i1 ¢ €91 €07 £vy w51 z69 B Rk _ /9 eI wliwgasiq
0 o o 1"z o'l L3 9'1 1 02 *3e5 "1 1§ (3a) mo13 jo A3jacres
SE°E 133 ST°E 9%-L 8y Yo'y €8’y w1°g ze°$ goauy _ 3JOUnI WI01§
1L 61°L Lot Y01 0L 1L 50°¢ St "L 61°L qaul /¥ (Imou-y} T1EUIEl @iolg
ydeaSeapil Lwa117ds Lounfxomy
99 99 99 LL 18 18 I8 18 o8 II ©OTIFPUOD "ON @AIND IPwimay
yI'E 6€°€ £L°E A ot 80°¢ "9t L1°¢ 6€°€ JT 9Un jo aduwyd juadIed
“Hap “Fap 3T *EaA +BDA “Bap ‘Hap *Hap *Bap - adLy,
05T 0z1 00z 00% 00z or1 (1] 4 onl o 3004 43P} moljog
0-01% 0-wEYy S tov S uLy 0°9TY 0°0ny 0*ESY 0°88Yy SUESY ELLY UOTIRASTI 163D
Lan111dg Louvediemy
12 193 £€ v £z £z €T 8z v 004 weg Jo IRETIH WIREYXWH
6°€IY 0° 65y 0°86Y 6Ly L 0EY 6wy 6TLgw 8- 16% 1'9gy ELLF wmeq 30 dol uoTIRAITE
009 ‘901 00z 89T 0097041 008 ‘zeT 008 Z61 000° 69 00E 2561 00Z ‘99 008591 *PR "nD 1174 Jo smnYop
- - - - - - - - - eIy AITIPTTM PUF ysy4
861 AR 1 091 (27 "Wz T (344 76 6L »10¥ _T00d I939Apoo1d
L 8T 13 88 79 g% 89 ot 1z 210¥ /T 1004 jusmipss
w31y dowIIng
PG 9c0°1 £85°1 €8T g1 99€°1 90L 1 %69 SET Y *3d oY 18301
- = - - - - - - - *34L0¥ FITIPTTM pum QT
v 1 796 So%'1 7687 0041 B11 90% T %95 £L6 ek a9IwApooTd
61 81 9z 6L 0t 1z w5 oz 81 ‘AL 100d mOTIUGINP W} IUAWIPOS
- - - ETT Fad - iy - - . 234V IFGTA AOTIG BAIIEII JUSM]pIS
st 411 961 661 661 491 661 011 1 T (w937 3o ea13w (oz) 1ood IvITIpPIS
£3720dw) a3waojlg
15°¢€ SE'E g8y £E°L 99°¢ 16'€E Z1°¢ 181 8Lt "M bg soIy FeuyEag
1t i ot : [34 ; e : 1z : 9z : €T : wZ : £z N IE waI1
TGN FENLI00ELS \x\ : :

ﬂ,.“lw\w.lx I\U\ﬁm\ EC

XS] ‘pEGEIIINM FRII) WNTd Teno]
STANIMVELS INJOUVING FAIVMIOOTId - VING TANLDNELS - £ TIEVL

4



™~
wy

Nyw 7 €2 8% FPLR

0961 3snBny

‘ydeaBoaplH paroqasxd

343 jo Jupinoa Teatydead moay paurelqo ean(y ue pIEoq ‘gG-/z-4 pAIEP _
26 S3 PUR GG'E PAFIARI ZiuT1-d-% dinHly wol] GMEIp s2AINI mMOAY PAUIRIQO S8
'y +1ddng ‘y ro85 ‘HaN ‘1-1z°¢ 9xn¥}j uc osoge TyEFo}Ea

anoy-g oy

‘d X ££°] S9INIDNIIS g EER[D ‘d X €7 SPIANIONIIF¥ ¥ 8se[D Jod I

‘Supinoa moly PIUIRIQO BANIBA /O

pree o T R e T .4
ner wA o potiy gy wenE)
- +gydeaforpdy Lear1ids Louagzama sy Jo mo1Jano Auk £q pauTRIIF

uocﬁaus L1100TRA TRITITID

‘b pus dy paIn0a 2yl WOI] PIUTMIBILP

SEm PUR 3 = A B[MMI0} 3YI WOIy PIUTRIQO FEA I] UAOYS ST £3yooTaa sadyp /T
*gaINIONIIE § NER]) 103 4 X §/°0 pur ‘v juamerddng ‘u-HAN ‘1-1Z°€ _
21833 £q umoys T1eFulEa INGY~9 I JO 4 X §°) SIINIINAI8 ¥ BSRI] dod 4

sawak usald Lue

uf uopiouny [Ti4 Lem[yde £iualiswe sy jmy) Iousys Juadiad gy 91 G

*12811 @yl jo dol @yl o3 waaw IIBIANS T

+g3INJINIIE XIUIO0 AqQ PRTTCIIU0T ST JFouna yIfys moxy waae ay) SojpnToxi ..ﬁ

HEK v ¥ ¥ ¥ ¥ v - 210300135 3o BSETD
XX 099 St co‘w 0Ly Si't ogYy youl aBraoas Leairids
3008 - 01z - - - - yaul aun[oA 3ITIPTHA PuU® U814
TR 09°¢ (11044 o1'¢ {4 o 09°§ 9741 yaul SonT0A DOTIURINT
R o1T'0 0Z'0 o1°0 0Z'0 010 010 youl Tood uojjualsp OF JuIMIpIS
XEX - g0 0Lv0 .:u-.n - - :uﬂH 38T #A0Taq IWNTOA ahIegal uﬂuﬂmvom
AXEK 090 520 0z'0 670 070 09°0 LLEL) 4 {sF2] 10 BIII® Q0Z) uﬁagwucmﬁuew
o ’ BlUIT¥ATNDY AJTowdE)
xXA nww \.Lﬂ. .ﬂmm, .muwmﬂ\ Nm\m. .mN *8'31r0 (wnmyxey) £3powde) LeaTTids TRdroutag
K g 05t Co1thiw £79%G S*ELS FA 1A ] 6 L1h 3004 /9 UCTIPART? PIRFING IIQEM WNT[XFH
b #ss'E ZLL'6 OLE %z z6L 6 a 'z TLTYE L A _ /9 =12 Ifamosta
XX €6 001 801 7' 6 26 76 *29g/ 34 /8 (94) mo13 3o Layooiaa
K 0741 9Tl wZoel 9L°%1 S8'0T £zl qaul _ Fjouna miolg
XK 949741 90791 8L°ST 98°91 97741 TR youl /L (anoy-g9) TTEIULEl W03
ydeadoapiy paeogesagd
XX 9 oty - g 0%g 1°69¢ - - Iooqd .‘q TWATIRARTS UUUmW«-w I8N WRUTXER
0K e ¥ 0v0°1 L1 ¥ 0 “§r3°2 /9 a3ma sBawyzeta
0K 70 0 1 91 0 0 raeg/tid /S (2a) mo13 3o L3720734
9z % 61'% 50°§ £0°S sv°Z AL A youl _ FFOUNI WIOIG
s €174 959 %79 88’9 S04 o1t yanl /7 (Inog-g) TEJUTRI miolg
ydeafoapiy Les11ds Lduadzamy
XX St 6L a8 LE] 19 99 11 u0TI}pU0) °OH FAIR] 3BwIIAY
X0t 11°¢ 4 % 9z ¢ £t BO'€ 69°€ - /€ 280 Fo 3aueud JuAdNRd
*HH “Hap Bap “Bap ~Han Hap Baa - adil
XK 0%l 00t 009 09¢ 00T 0zl 00] YIpIa mo3lof
xXX 09ty $° 99y 9°6L¢ S g9s cLZy 0°¢Ty LTS UOTIRAITE IWIAD
Lon111dg Aauagzawy
oK 92 o 1< 9t on 1€ ELLF wRq Jo IBIIE UnTIXWH
xox 805 T4y £94g [ ¥ 11 zT9zh 6 L1% 3004 mrq jo dol UoT3IAITR
006°505°2 oo%‘101 005992 00L ‘4t 00 LE1 008°8ET 00% “9€T *pi 0D 1114 o Imnioq
862 - 862 - - - - 2V RFTTPIIM puw qefd
gey'E €21 09% oeY oot 81 8L1 2197 _Tood 133wspootd
16 £y el [411 1A ot oy 230¥ /t T1eed jusmipag
BRIV Uuﬂwh—._w
£2L°¢EL Sie'1 1859 1z6S 118°t S£9°1 9%7°1 s34y 18301
1Z9°1 - £Z9°1 - - - - *3d*ay SFTIP1IA pue® YsTd
6ZE°LT el 10Ty 156"% €812 8ES°1 86Z°1 “3d* v 1s38spoCTd
769 zZ 441 L6 [4:] f¥4 Yz '3 3Y Toed ugIuaIep Ul JuIMIpIS
16L°1T - 0S5 6.9 Iy - - 1LY 33971 AOTAQ FAIIEIX JUMTIRIS
BLZ L I£1 761 76l o0z 011 941 *34*av (eFa] 30 sa13w QQz) 1e0d JuswTpasg
L37oeden efwiolsg
BLE6 60"y X 0z°91 /T 9L 184 1394 " ks vy afsurrag
1o30L : it : o : [ : [ £E zE 3700 wa31

P

8UXSL ‘pPINSINIEM WORID WNT4 IIADTT

panoijue] - SHAMLELS ONICAVIZE SAIVMIOOTd - VIWI TUOIONELS - € TTHVL

[T

(A1)

A



53

0961 1sndny
*8BINIOINIIS BUTpPIRlA1 15]1BMpOOTI MOT2q eale peloajucduf] \ﬂ
Tiv'e TYLOL GNVED
£9E TE30L
w1 1% Z100" 08 12 113 119°1 Lo 1T 099061 05+zza1 Yyinoy
89 0°s 200" z 9 12 oy 609°T 9501 05+2281 SEH6LLT
A 0°s z200° %9 1:Z 153 S16‘1 976 SCHELLT 0S+aELT
184 9% zzo0° 09 12 ot 191°1 g% 0548€L1 0T+00L1
be 9% zzo0° 09 1:Z 92 £50°1 857 ¢ 0T+HO0LT SZ+1991
%1 e zzoo’ 09 1:2 a1 06 i18'¢ SZ+1991 0L+9291
L O] mHOﬂCmH
621°¢ JLEDAS
£31 9°% 9000 §'g1 12 09 $86°s 9¢"LLT 0L+8257 SLHESHT YInoH
11 6% 8000 ° SZ1 1:2 co1 w86°L 8C'€LT SL+esne 0£+30%¢
1874 g% 8000° 021 1:¢ 011 L'y 68°7L1 0E+H30%2 SHHGLET
152 6% 8000* S 11 1:Z o011 05 L £2°191 SHHGLET CLH+EEET
81 0°< 6000" §°11 1:2 011 cE9 s g1 SL+6EET S5+962¢
g9L 0°¢ 6000" 021 1:2 06 ov8‘9 69°E%T SSH9627 S9+ZY1e
% 0°g 6000" o€l 1i2 g9 0009 9.'9T1 S9+ZY1Z SEHOSO0T
%98 Ly 8000 " | 132 08 L98°% 65" 6L SEHIS0Z SEHEHET 231D
sfauua] asjug
992 6% 6000 ° SE1 1:¢ oh 89L‘Y 65°6L SR+GHET S9+5481
812 Ly 6000" g1 12 £ 0L6'c 1979% S9+GHgT 00+6%L1
9Z1 9°% 6000° 0zt 12 £y 19°¢ 09°0% 00+6%L1 06+L69T
oy 9% 100" 0711 1:Z oy ot1‘E 89 8¢ 06+£691 0449591
A1uvo BuydBeus pue Bupied[d  Q4+959T 08+1041
#4991 mwnid
(*spd*mo QOQT) (°935/°3F) (°3F/°33) (399]) (1993) {"8°3"2) (TR bs) (3997 oo1) (3993 0OT)
uolieaRaxy yadeq : : H 8do1§ ¢ yipim : L37omdep /7] eaxy ! u0Y3IE3I§ 03 UOJ3Iels uoTieulrsag
jo ! ulirseq e @ 11v4 : yadag apIs = wmoljod : [IUUBYD : PIYSISIEM | yaeayg 103 H 1auneyd
JINTOA ! A3ToOTap H H : i pauuwld : i Buyrxsqumny uwojiels :

sexo] ‘paysialeM ¥}88i) wWnlg JIoMOT

STANNVHD

VIVQ FANLONWLS - V§ 314Vl

1u0 04 [



54

TABLE 4 - SUMMARY OF PHYSICAL DATA

Lower Plum Creek Watershed, Texas

: : Quantity +  Quantity
Item : Unit : Without Project: With Project

Watershed Area S5q.Mi. 238.9 XXX
Watershed Area Acre 152,900 XXX
Area of Cropland Acre 58,102 61,445
Area of Pastureland Acre 23,394 20,512
Area of Rangeland Acre 38,465 38,465
Area of Woodland Acre 29,663 28,126
Miscellaneous Area Acre 3,276 1/ 4,352
overflow Area Subject to _

Damage Acre 2/ 16,239 2/12,606
Area Damaged By:

Overbank Deposition Acre 8,983 4/ 1,168

Flood Plain Scour Acre 3/ 1,298 4f 402
anmual Rate of Erosion

Sheet Ac.Ft. 535.15 240.76

Gully Ac.Ft. 24.35 8.85

Streambank Ac.Ft. 12.82 12.82

Scour Ac.Ft. 89.59 28.67
jediment Delivered to Authorized

Reservolr (Gonzales) Ac.Ft./Yr, 64.82 25.55
\verage Annual Rainfall Inch 33,00 XXX

L/ Includes area inundated by sediment and fish and wildlife pools of the
planned structures.
[/ Area inundated by the 25-year frequency storm, based on gaged runoff,

3/ Acreage on which some production loss occurs each year.

+/ The acreage on which production loss will occur each year after all
recovery has taken place. Applies to all flooding up to the area
inundated by the largest storm studied in the 29-year series.

August 1960



TABLE 5 - SUMMARY OF PLAN DATA
Lower Plum Creek Watershed, Texas

35

Item Unit Quantity
Years to Complete Project Year 5
Total Installation Cost
Public Law 566 Funds Dollar 3,303,899
Other Funds Dollar 1,168,368
Annual 0 and M Cost
Public Law 566 Funds Dollar -
Other Funds Dollar 12,699
Average Annual Monetary Benefita Dollar 180,423
Agricultural Percent 91.4
Nonagricultural Percent 8.6
Structural Measures
Floodwater Retarding Structures Each 14
Multiple~Purpose Structures Each 1
Channel Improvement Mile 24,7
Area Inundated by Structures
Flood Plain
Sediment Pool Acre 579
Fiah and Wildlife Pool Acre 90
Detention Pool Acre 174
Upland
Sediment Pool Acre 333
Fish and Wildlife Pool Acre 74
Detention Pool Acre 2,248
Jatershed Area Above Structures Acre 59,635
leduction of Floodwater Damage Dollar 193,421
By Land Treatment Measures
Watershed Protection Percent 3.3
By Structural Measures Percent 88.7
leduction of Sediment Damage Dollar 28,202
By Land Treatment Measures
Watershed Protection Percent 13.2
By Structural Measures Percent 54,2
teduction of Erosion Damage Dollar 2,976
By Land Treatment Measures
Watershed Protection Percent 5.2
By Structural Measures Percent 51.9
'lood Prevention Benefit from Changed
Land Use Dollar 10,114
jenefits OQutside of Watershed Dollar 1,905

jr From structural measures.

August 1960
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TABLE 6 - ANNUAL COST 1/

Lower Plum Creek Watershed, Texas

+ Amortization :Operation and Maintenance

: of : Costs 3 :
Measures : Imstallation : Public Law: : :Total
: Costs 2/ 566 : Other : Total
{(dollars) (dollars) (dollars)(dollars) (dollars
sodwater Retarding Structures
23 through 35, 37, Multiple-
>yrpose Structure 36 in
:ombination with channel
lmprovement on Plum and
‘enneys Creeks &4/ 128,374 - 12,699 12,699 141,073
Total 128,374 - 12,699 12,699 141,073

Does not include $1,846, the annual equivalent of the incremental cost for
fish and wildlife development.

Price Base: 1959 prices amortized for 50 years at 2.5 percent.
Long-term prices as projected by ARS, September 1957.

Interrelated measures.

August 1960
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TABLE 7 - MONETARY BENEFITS FROM STRUCTURAL MEASURES

Lower Plum Creek Watershed, Texas
Price Base: Long~Term 1/

: Estimated Average Annual Damage

: + After Land : : Average

: Without : Treatment : With : Annual
Item : Project : for W/S : Project : Monetary

: Protection : : Benefits

(dollars) (dollars) (dollars) (dollars)

Jodwater Damage

Jrop and Pasture 167,299 163,722 12,386 151,336

Jther Agricultural 26,367 24,277 2,693 21,584

{onagricultural (Road, Bridge

Railroad, Urban, and 0il Wells) 16,632 15,437 1,798 13,639

Subtotal 210,298 203,436 16,877 186,559

{iment Damage

werbank Deposition 32,627 28,336 10,645 . 17,691
Subtotal 32,627 28,336 10, 645 17,691

8ion Damage

'lood Plain Scour 5,207 4,936 2,231 2,705
Subtotal 5,207 4,936 2,231 2,705

irect Damage 14,068 12,927 2,975 9,952

al, All Damages 262,200 249,635 32,728 216,907

nged Land Use to Crop

roduction XXX XXX XXX 10,114

efits Qutside Project Area 2/ XXX XXX XXX 1,905

al Flood Prevention Benefits XXX XXX XXX 228,926

e e e e —— = e

efits Allocated to Structural
pasures to be constructed in

lum Creek Watershed XXX XNX XXX 48,503

AT, NET FLOOD PREVENTION BENEFITS XXX XXX XXX 180,423
e

AT, NET PRIMARY BENEFITS XX¥K XXX XXX 180,423

w —_——— ————————— - =]

AL MONETARY BENEFITS XXX XXX XXX 180,423

e _mﬁm

As projected by ARS, September 1957.

Reduction of sediment yield from Lower Plum Creek Watershed to "the
Authorized Gonzales Reservoir.

Auguet 1960
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TABLE 9 - ALLOCATION OF INSTALLATION COSTS OF STRUCTURAL MEASURES

Lower Plum Creek Watershed, Texas
Price Base: 1959

Purpose
Item Flood : Fish and Total
Prevention : Wildlife
(dollars) (dollars) (dollars)
tep A
ingle Purpose
Sites 23 through 35 and 37 1,761,029 - 1,761,029
Channel Improvement
(Mainstem of Plum Creek) 1,473,908 - 1,473,908
Channel Improvement
(Tenneys Creek) 189,886 - 189,886
ultiple Purpose
Site 36 216,157 52,347 268,504
Total 3,640,980 52,347 3,693,327
tep B
Public Law 566 3,232,176 26,173 3,258,349
Other 408, 804 26,174 434,978
Total 3,640,980 52,347 3,693,327
e — — —

August 1960
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LEGEND LEGEND FIGURE 3 (REVISED)

=== Hard Surfaced Road Site No. Acres-Drainage Area PROJECT MAP
~=—— Improved Rood 23 e LOWER PLUM CREEK WATERSHED
——— Unimproved Road 24 L1997 IN
——-—— Railroad 25 3277 HAYS AND CALDWELL COUNTIES
% C"y 2 6 2‘502 us OEPARTH;I;EEFAAER)CULTURE
—+—— Power Line 27 3622 SOIL CONSERVATION SERVICE
- -+ Underground Telephone Cable 28 469 | TEMPLE, TEXAS
~—— Pipe Line 29 3123
Z>—2~ Drainage 30 2144
m Gonzales Reservoir to be Constructed 31 2246
-~=— Flood Pocl Elev. 343.0 Feet 32 2al2
------- Flood Pool 10 year frequency Elev 327.0 Feet 33 3296
«—-—~ Watershed Boundary 34 4896 \
@ Structure Site Number 35 | 1648 N
€HI5D Drainage Area Controled by Structure 38 9299
Floodwater Retording Structure 37 2617 ) | 2 Miles

Aren Benefited 38 1,573
Channel Improvement for Flood Prevention

Approsximoie Scale

Appraximate Areo 152,900 Acres
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