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WATERSHED WORK PLAN AGREEMENT

between the

Gillespie County Water Control and Improvement District No, 1
Local OQrganization

Gillespie County Soil Conservation Diptrict
Locel Organization

Pedernales So0il Conservation District
Local Organization

State of Texags
(herainafter refarred to as the Sponsoring Local Organization)

and the

S0il Conservation Bervice
United States Departmeant of Agriculture
(hereinafter referred to as tha Servics)

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

Creek Watershed, State of
under tha authority of the Watershed Protection and Flood Prevention Act
(Puhlic Law 566, 83d Congress; 68 Stat. 666), as amended; and

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

Whereas, thera has been developed through the cooperative efforts of
the Sponsoring Local Organization and the Service a mutually satiefactory
plan for works of improvement for the Williams

a Watarshaed, State of Texan
hereinefter referred to as the watershed work plan, which plen is annexed
to and mada e part of this agreement;

SIS MR THL Y 62  Rl-14378-1
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Now, therefore, in view of the foregoing considerations, the Sponsore.
ing Local Organization and the Secretary of Agriculture, through the Ser-
vice, hereby agree on the watershed work plan, and further agree that the
works of improvament as set forth in said plan can be installed in about

3 years,

It is mutually agreed that in installing and opereting and maintain-
ing the worka of improvement subatantislly in accordance with the terms,
conditions, and stipulations provided for in the watershed work plen:

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 § 28,600 ]

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 nesded in the
installation and operation of the works of lmprovemant.

3. Tha percentages of construction costs of structural meaeuras
to ba paid by the Sponsoring Local Organization and by tha
Sarvice are ae follows:

Sponsoring
Works of Local Estimated
Improvement Organization Service Construction Cost
(parcant) (percent) (dollars)
4 Floodwater Retarding 0 100 337,700

Struotures

=6 CL=16378-2

- rRET ft. %4




Ts

8.

9.

10.

[ R - 1298

T T T T S T B O T T T T e O W T e -y

k)
4. The percentages of the cost for installation aervices to be
borne by tha Sponsoring Local Organization and the Service ara
as follows:
Sponsoring Estimated
Works of Local Installation
Improvement Organization Service Service Cost
(percent) (percent) (dollars)
4 Floodwater Retarding
Struotures 0 100 17,710

The Sponsoring Local Organization will bear the costs of
administering contracts. (Estimated cost § 2,000 )

The Sponsoring Local Organization will obtain agreements from
owners of not less then 50% of the land ebove each reservoir and
floodwater retarding structure that they will carry out congerva-
tion farm or ranch plans on their land.

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

The Sponsoring Local Organization will encouraga laendowners
and operators to operate and maintain the land traatmant
measures for the protection and improvement of the watershed,

The Sponsoring Local Organization will be responsible for the
operation and maintenance of the structural works of improve-
ment by actually performing tha work or arranging for such
work in accordance with agreements to be entered into prior to
fgsuing invitations to bid for construction work.

The costs shown in this agreement represent preliminary esti-
mates. 1In finelly determining the costs to be borne by the
parties hereto, the actual costs {ncurred in tha installation

of works of improvement will be used.

fav, 4=63 %el-16978-3
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11. This agreement does not constitute a financial document to serve
as a basis for the obligation of Federal funds, and financial and
other assistance to be furnished by the Service in carrying out the
watershed work plan is contingent on the appropriation of fumds for
this purpose.

Where there is a Federal contribution to the construction cost of
works of improvement, a separate agreement in connectiom with each
construction contract will be entered into between the Service and
the Sponsoring Local Organization prior to the issuance of the
inyitation 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, ouly by sutual agreement of the parties
hereto.

13. The program conducted will be in compliance with all requirements
respecting non-discrimination as contained in the Civil Rights Act
of 1964 and ths regulations of the Secretary of Agriculture (7C.F.R.
Sec. 15.1 = 15.13), which provide that no person in the United States
shall, on the ground of race, color, or natiomal origin, be excluded
from participation in, be denied the benefits of, or be subjected to
discrimination under any activity receiving Federal financial assiatance.

14. No member of Congress, or resident commissiomer, 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 comstrued to extend
to this agreement if made with a corporation for its general benefit.

Gillespie County Water Control and Improvement District No. 1
Local Organization

By /% ‘77% /i(é-? 2 Jret 727

Title_ Chgirman

pate April 12, 1965

The signing of this agreement was authorized by a resolution of the governing
body of the Gillespie County Water Control and Improvement District No. 1
Local Organization

adopted at a meeting held on March 15, 1965 /f a g
(Secretary, Local Organization)
Be an Hopf
pate April 12, 1965

4-11011 1r-84d
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Gillespie County .Soil Conservation District

Local Or lzation
By / 55/719{43')?7”‘*

Title Chelrman

Date Apri] 12, 19685

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

ing body of the Gillespie County Soil Conservation District
Local Orgenization
adoptsd at a meating held on March 19, 1965

:
(Secretary, Local Organization)

Walter Fuhrmann
Dete April 12, 1965

Padernalas Soil Conservat
Local Organization

By (fiCLnJngi_ !):lfLéiijz;

Carlos Grote
Title Chairman

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

governing body of the Pedernales Soil Conaervat
Local Organization
adopted st a mesting held on dpril 7. 1965

%CMM\)@

(8ecretary, Local Organization)
‘ John C, Dollahite

Date ___April 12, 196%

Soil Conservation Service
Uniteo States Department of Agriculture

By _

Date

Rewe %63  mi.16878-6




WATERSHED WORK PLAN
FOR -

WATERSHED PROTECTION AND FLOOD PREVENTION

WILLIAMS CREEK WATERSHED

Prepared under the Authority of the Watershed
Protection and Flood Prevention Act, (Public Law
366, 83rd Comgresa, 68 Stat, 666), as smended,

Prapared by:

Gillaapie County Water Control and Improvement District No. 1

Gillegpie Cotmg: Soil Consarvation Diatrict

. Blanco, Gillespia, and Eendall Countias, Texas

h Padernales Soil Consarvation District
—————n02" lonsarvation District
. (Sponsors)

With Assistanca By:

Soil Conservation Sarvice

I U. S. Departmant of Agriculture
i September 1964
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WATERSHED WORK PLAN

WILLIAMS CREEK WATERSHED
Blanco, Gillespie, and Rendall Counties, Texsas
September 1964

SUMMARY OF PLAN

The work plan for watershed Protection and flood prevention in the Williams
Creek Watsrahed, Texas, was preparad by the Gillespie County Water Control
and Improvement District Bo. 1 and the Gillsspie County end Pedernalas Soil
Conservation Districts, the local sponsoring organizations. Techanical
agsistance waa provided by the Soil Conssrvation Service of the Unitsd
States Department of Agriculture. It is significant that all costs for
development of this work plan were paid by other than Public Law 566 funds,

Williams Creek Watarshad cowprises an area of 30.29 square miles and 1s
located midway between Fradericksburg and Johnson City on the south side of
the Pedernales River in Blanco, Gillespie, end Kendall Counties, Texas,
About 79 percent of the project area ia rangsland, 20 percent is cropland,
and 1 percent is mon-agricultural, auch as roads and farmsteads. All of the
agricultural land is pPrivately owmed,

Ths principsl problem in the watarshed ig frequant flooding of 1,645 acres
of bottomland along Williams Creek and its tributartas, High-intensity
rains falling on the gtaep ascarpments produce an average of 6 floods per
Yyéar on some portions of the flood Plain, The work Plan proposes the
installation of land trastment measures during a 3-year installation period
for increased protection of the watershed, Messures to be f{nstalled sre
thoge which will reduce soil erosfon and improve the hydrologic condition
of the grassland and cropland, The installation cost of these measures is
$32,200, Of this amount, $9,000 1s Public Law 46 funds to provide for tech-
nical asaistance to Plan snd apply the needed land treatment meagures,

Four floodwater retarding structures will be inatalled at sn estimated coat
of $446,010, The Public Law 566 share of ths cost 1s $415,410, The apon-
soring locsl organizations will furnish all needed land dasements, relocsg-
tions, and rights-of-way for the Structural messures. The eatimated totsl
project cost,including lsnd treatment and structural messures is $620, 710,
Of this amount, funds othsr than Public Law 566 wil] pay $205,800, or 33
percent, )

The estimated average snnual damage without tha project {a 320,820, of which
$9,899 s to Crope, pastures, loas of liveatock, fences, and farm equip-
went; $1,325 {8 to rosds and bridgea; and $6,880 1g from sadiment and flood
Plain scour. Indirect damagee are estimated to be $2,716 annually,

4-144 1 T2-a014




With the project iastalled, the snnual crop, pasture, fance, and
other agricultural dameges will be reducad to $3,106; damages to
roads snd bridges will be reduced to $413; and damage from sadiment
and scour will be raduced to $970. Indirect damages will be raducad
to $673 par ysar., Tha project will provide protectiom to 21 owmers
of about 1,500 acres of agriculturel land sad to roads, bridges, amd
other non-sgricultursl propartiass.

Total demage reductiom bewefits will be $15,658 annually. Secondary
benefits will average $1,592 anmually, Imcidental use of thoss flood-
Vater retarding structuras open to the genaral public for racreatfon
will produce sbout $2,863 in benefits sach year. The retfo of tha
average anwusl bensfits sccruing to structursl neasures (319,477)

te the aversge amnusl coat of thass messurss ($15,465) is 1.3 o 1,0.

The land trestment messures will be meinteined by the landowners and
oparators ef the lamd on which the measures will be fustalled under
agreementa with the Gillespie County and the Padernales Sofl
Consarvation Districts. The structural measures will be operatad
and maintained by the Gillespie County Weter Control and Improvement
District No. 1. The cost of operstion snd maimtenance for atructural
measures fs astimeted to be $854 anmially.

DESCRIPTION OF THE WATERSHED

Physical Data

Williams Creak is a tributary of the Pedernales River in ths hill
country of Texas. It lies approximately midway between the towns
of Fredericksburg and Johnson City, nesr the Blanco and Cillespin
county line. Threa major northerly flowing tributarfes, the Rast
Pork, the Middlae Pork, and the West Fork, join near the community
of Albert in the caatral portion of the watershed to form the
main channel of Willisms Creek. The main channel contimias in a
northerly direction end flows into tha Pedernalas River sbout 5
miles downstream from the small town of Stonewell. The watershed
comprises an arss of 19,386 acras (30.29 aquare milas), of which
7,626 acres are in Blanco County, 11,240 scres inm Gillaspie County,
and 520 ecres in Kendall County,.

The watarshed lies on tha eastern edge of the Edwards Plateay
physiographic ares. Ths plateau surface has been dissected by the
Streams to produce a topography ranging from steap on the escarpments
nasr the watershed divide to moderately rolliug in the velleys,
Elevations above mean sea level range from 1,950 feet on the dfvide
to 1,370 feat in the chennel near the Padernslas River.

4-11hR11 12-n4
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Rocks of Lower Cretaceous (Comanchean) age crop out over most of

the watershad. However, an inlier of Pal osoic rock of small areal
extent occurs in the lower part and Quatersary terrace and alluvial
deposits occur slong the streams. Resistant limestons of the
Edwards formation caps the staap escarpment nesr the watershad divide.
Oaderlying, softer limestones and calcareous shalaa of the Comsnche
Pask and Walnut formations are exposed on the steap slopes of the
eacerpment. Shalas and limestones of the Glan Rose formationm crop
out over the large rolling area below the steep eacarpmants and

tha lower reaches. Sands and sandstone of the Travis Paak formation
crop out in & small ares near the Pedernales River.

S0ils of the Edwards Plateau Land Resource Area cover the waterahed,
Shallow, stony, fine-taxtured soils of tha Tarrant and Brackett
series predominate.Shallow to deep, modaratsly parmeable, clayey
s0ils of the Denton and similar saries occur in the flatter valley
areas. Highly productive soils of the Frio series occur on the
alluvial flood plains. These soils and the areas of the deeper
Denton soils are utilized for cultivation.

The land use for the watarshed is as follows:

land Usa Acres Percent
Cropland 3,796 20
Rangeland 1 15,340 79
Miscallaneous = 250 1
TOTAL 19,386 100

1/ Roads, villages, and farmsteads.

Six range sites are found in the watershed. The Shallow Dpland
Site, which makes up sbout 40 percent of the rsageland, {s found on
the shallow Deanton and similar soils. Tha Rocky Upland and Steep
Rocky Sites occur on the Tarrant soils and comprise about 34 parcenat
of the rangeland, The Adobe and Steep Adobe Sites are confined to
the Brackett soile amd make up about 20 percent of the rangeland,
The remaining 8 percent of the rangeland is in the Valley Site om
the deeper valley and alluvial soils.

The mid-grassas make up the climax vegetation of all ranga sitss
except tha Valley Site, which supports a tall grass vegetation,
Plantsof the mid-gress climax group include little bluestem, side-
oats grawa, tall and hairy dropseed, plains lovegrass, feathar
bluestem, green sprangletop, and othars. Vegetation which incrsases
with heavy grazing includes Texas wintergrass, alin tridens, saep

LI A Po-a g
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nuhly, fall witchgrass and live oak. Plants thet invade as =2 reault
of ovargrezing ere thrasawns, Texas, and red gramas, hairy tridens,
quaens-delight, annual weeds, and woody speciea. The present compo-
sition of the rangeland in tha wetershed is 40 percent good condition,
45 percent fair condition, and 15 percent poor condition.

The average sennual rainfall is 34.26 inches, based on U, S, Weather
Bureau records of gage readings at Blanco, Tsxas. Rainfzll 1s well
distributed with larger amounts occurring in April, May, June,
September, and October. Howaver, individual rains of axcessive
amounts may occur during any sesson, Mean temperaturea range from

83 degrees Fahrenheit in July to 49 degreea in January. The extreme
recorded temperatures are 6 degrees below zarq and 110 degrees sbove
zero. The average frost-free period of 222 days extends from March 29
until Rovember 6,

Economic Data

Williems Creek is located in an area which is depsndent primarily
on agriculture for its economy. Cattle, ahaep, and goat ranching
are the chief sourcea of income. Most of ths cultiveted crops ara
grown in the flood plain, The major crops grown are oats, wheat
end forage sorghum. The wost important crop for cash sale is oata.
The aversge sire opersting farm unit is 240 acres.

Bottomlend fields and pestures are favorite nighttime grazing araas
for the heavy populations of deer from surrounding hills., According
to atudies made by the Bureau of Sport Fisheries and Wildlife, U. S.
Fish and Wildlife Service, in cooperation with the Texas Parks and
Wildlife Departwment, the sele of hunting privileges is a principal
sourca of income for landowners and generatea congiderabla aconomic
activity in the watershed,

The estimated currsnt velue of flood plain land is $200 per acre,
while uplands ia $125, The higher values of land in the flood plain
are due primarily to the high production capecity of bottomland soils.
The small community of Albert, consisting of one store and houss, ia
located in the center of the watarshed. Towns nearest tha watershed
are Stonewzll, Fredericksburg, and Johnaon City. Predericksburg,
with a population of 4,629, is the county ssat of Gillespie County.
This distinctive city with a historic background aupports the
following industries: mineral, atons quarrying, mattresaes, clay
products, millwork, foundry products, poultry processing, furniturs,
and aircraft fabricstion. Fredericksburg is e shopping centar for
agricultural equipment, such as tractors, pumps and irrigstion supplisa.
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Johnson City, the county gast of Blanco County, with @ population of
over 600, 15 the trade center for Tanches, tourigt bueinala, and
rural elactrification haadquartars.

The waterghed has approximately 24 niles of Toads, of which 7 miles
ars paved, y, S. Highway 290, Ranch Road 1, and Ranch Road 1623
traverse the Vaterahed,

No counties in the Williams Creak watershed heve baan designated as
aress eligible for asaistance under the ATeq Redevelopmant Act,

Anca to the Gilleepie County So11 Conservation District ang the owners
of land in that part of the watershed which 1 located in the Kendall
County 85131 Conservation Districe, Tha headqunrtnri of thess ranches
are in Gillaspie County,

The Pederngles and the Gillagpie County Soi1 Conservation Districts
Vare organized i, 1944 ang 1947, Tdspactively, The county -agricultyral
agents lajid out terreces which were built'by the landowners on part

of the cultivared land in the Watarshed before the soi] conservation
ddotricts Were organizad, Some of thage tarraces are atill functioning
aatisfactorily.

Vatershad, Aboyt 76 Parcent of the agricultural land i, adequately
Protected, Terraces have been conetructad on 91 parcent of the ¢ropland

The standard soil Survey for tha'Gillaspia County POTtion of the
Watershed hag been complated, Surveys {5 Blanco County gre schaduled
for Completion during the 1966 fiscal year,
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WATERSHED PROBLEMS

Floodwater Damage

Floodwater damages occur on an estimated 1,645 acres of tha watershed,
excluding stream channels (figure 3). This 1s the area that was inundated
by the flood of September 10 and 11, 1952. Most of this land is intensively
used, The ares which is suffering severe flood damage and flood plain

scour is the key to the success or failure for the operation of family-owned
and operated farm unitse. These lands must furnish winter grazing for live-
stock as well as a dependable cash crop 1f the operators are to make a
reasonabls profit from farming and ranching,

Without winter grazing and the caah crops growm on the flood plain, these
operating units become uneconomical, and operators must look to the clties
for gainful employment.

Sportsmen make heavy use of this area for deer hunting each year. The deer
graze upon the small grain crops grown on the flood plain, thus making the
deer harvest more efficient for hunters who spend most of the yeatr at work
in the city. The deer harvest 1s a great help in controlling the axpanding
deer population and keeping it in balance with available food supply, as
well as furnishing much needed recreation for city dwellers and nesded
income to landowners.

Severe flood plain scour has resulted in formerly high productive land
being retired to the poorer native grasses, brush, and forbs of low pro-
ductivity and values. It is imperative that this damage be reduced and the
flood plsins returned to an improved state of productivity,

Tha floods occur in the spring and fall seasons, destroying recently plantad
crops and crops resdy for harvest. These floods sre the result of runoff
from the steep upper reaches following rains of short duration and high
intensity. During the 30-year evaluation period, there were 166 floods,

of which 9 were of major proportions, inundsting more than half the 1,645
acres of flood plain in the pProject ares. An sverage of 6 floods per year
cause damage to crops and pasture, roads and bridges, and other agricul-
tural properties such as fences and farm equipment.

The most recent destructive floods occurred on Williams Creek 1n 134%,1952,
and 195%. The flood of October 4, 1959, regulting from a rainfall which
averaged 10,1 inches over the watershed, {nundsted 1,000 acres and cauged
damages estimated at $30,500. Extensive erosion damage occurred on many
acres of freshly tilled topsoil,and infertile gadiment wag deposited on
much of the malnstem flood plain,

During a flash {lood in 1962, an sutomobile was washed from the rosd at
the low-wster crossing near Albert and four people were drowned,
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Floeds of high velocity and short duration
cause severe losses in flood plain fields.
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Under non-project conditions, the average annual direct monatary flood-
wvater damage is $11,224, of which $5,307 1s crop and pasture, $4,592 ig
other agricultural, and $1,325 19 nonagricultural, such as damage to

roads and bridges, Indirect damage, including Interruption of travel, re-
routing of school buses and mail routes snd losses austained by business
in the area, 13 estimated to average $2,716 annually,

Erosjion Damape

8cour. Approximately 440 acres of flood plain land have been damaged
from 10 to 80 percent by removal of topsoil. Repeated flooding ia

resulted in the abandomment of 42,5 acres of severely damaged cropland

in the past 10 to 15 yeara, With continued sofl loss another 140 geres of
badly damaged cropland is expected to be taken out of cultivation in the
next 10 to 25 years. The total depth of 8011 loss on the damaged area 1sa
as follows: 157 acres, 0.8 foot deep; 116 acres, 1.5 feet deep; 95 acras,
2.0 feet deap; and 72 acres, over 3,0 feet deep. The average annual damage
from acour 1s $6, 718,

Upland erosfon rates are low. The present gross erosion rate on thae up=
land 18 eatfimated to be 1,22 acre-feet Per square mile annually, Sheet
erogion producas 97 percent of this volume, Gully and stresmbank erogion
account for the remaining 3 percent,

Sediment Damage

Deposits of calcareous sandg derived from the gtream bedload and sflts and

acres of flood plain land an estimatad 20 percent in terms of reduced

productivity. These deposits, which average 2 feet in thicknesa, have
produced g drouthy aoil of low fertility, The average annual value of
this damage is $1562,

Sediment rates which are normally low are increased tremendously by the
larger atorms which cauge severe flood plain scouring. The estimated
average annual ssdiment load contributad by Williams Creek to the Pedernales
River 18 0.8 acre-feet Per square mile. However, during large storms the
load probably approaches the measured §.§ acre-feet per square mile which
vag deposited in Lake Travis from the Pedarnalas River besin during the
flood of September 10-11, 1952,

Problems Ralating to Water Menagement

Inadequate drainage 1s not a Problem in the watershad,

Although the water ig satiasfactory, little irrigation is being practicad.
There are no water permits or certified filings of record in the water-
shed area,
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Facilities for water-based recreation sre available at tha nearby Highland
Lakea on the Colorado Rivar. The Pedernalea River is evsilable for fishing
during normal years. Water for domestic and livastock uge is supplied by
wells and farm ponds. 8prings along tha atreams furnish a part of thg
supply,

There 1a no evidence of stream pollution,

PROJECTS OF OTHER AGENCIES

Lake Travis, a multiple-purpose reservoir located downstream froam Williams
Creek on the Colorado River, was constructed by the U. S. Buresu of
Reclamation and the Lower Colorado River Authority. '"The Proposed Area-
wide Plan of Development, Reservoira and Surface Water Irrigation," 1u. s,
Study Commission - Texas, includes the Pedernalsa Reservoir, which would
be constructad dowvmstream from Willisns Craek on the Padernales River
between the ymars 1975 and 2010,

BASIS FOR PROJECT FORMULATION

A reconnaisaance and preliminary invastigation of the watershed wera made

by rapresentativea of the Soil Conservation Service. A map waa prepared to
show the exteat of all areass subject to flood damage and the locstion of

all posaible floodwater Tetarding structure sitag to be i{nvestigated.

Meetings were held with the sponsoring local organizations to diacuas :
existing flood problems, water resource development needs, snd to formu-

late project objectives, The following specific objectives were sgreed to:

1. Establish land treatment and structural weasures which
contribute directly to watershed protection sg rapidly
a8 possible,

2. Obtsin & 70 to 75 percent reduction in aversge gnnual
flood damages through the construction of floodwater
retarding structures in the area lying upstream from
Ranch Road 1623.

In selecting floodwater ratarding structure sitea for detgiled surveys and
analysis, priority wes given to those locations which had the grestest
potential for Providing the degirad level of protection, Preliminary lay-
outs of the surweyed structure sites were prepared, These were reviawed
in the field with the sponsors to determine the extent of eagsement and
rights-of-wsy problems. Altarnate locations were Investigated as the nead

8rose and comparisons were made to determine the wost feasible syatem of

floodwatar retarding structures, The location, design, and cost of the
structures were influenced by the physical, topographic, and geologic
conditions, the proximity of the structures to the damaged aress, and their
effect in maeting the project objectives,

After agreement wag reached on the locstion of all the needed floodwater
retarding structures, flood routing etudies determined their effect on re-
duction of flood damages, The plannad project will achieve the degirad
objectives for flood protaction,

A.13411 11-1a
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The Williams Creek projact is an importamt part of tha comprehansive
plan for development of the Pedernslas River basin,

WOFWIDEM

Land Treatmemt Mesaures

Landownera and operators cooperating with the Pedernalas and tha
Gillespie Couuty 80il Conservation bistricte have appliad many of
the needed consarvation practices on their farms and ranchas, An
effactive conservation Program basad upon tha use of each acre of
agricultural land within ita capabilitiss and its treatment in
accordsnce with its neads for Protaction and improvement is
neceasary for a sound vatershed protection and flood prevention
program on the watsrshed. Baaic to resching this objactive s the
establishment and maintenance of all applicabla seil and vater
consarvation end plant management practices which aras ssssntial
to proper land use. The application of tha remaining treatment
and maintenance of messures slready appliad in the watsrshed ares
which 1iaa above tha planned floodwater retarding atructurea is
Dacessary to prsvent excessive ssdiment accumelation in the poola
of the floodwater retsrding atructuras. Tha continnad maintensance
of land trestment measures already applied will reduce potantial
floodwater runoff,

Land treatwent wessures conatitute the only planned treatmant on
the 7,883 acres of upland where no atructures are plannad.

Tabla 1 reflects tha acreagea of agricultural lands which will

recaive land trestment during the Projact installation period.

These meesures will be applied and maintained by tha landownara
and operetors in cooperation with the district program.

Upland cropland will receive soil improvicog measures such as »
conservation cropping aystem which incledes crop reaidua usge.
Machanical treatmeut messures which will help in reducing runoff
and soil losa include contour farming, diversions, grassed vatasr-
veys, and gradient tarracas.

Land treatment on the flood Plein includes the cropland asoil
condition fmprovement measures of a consarvation cropping aystem
and crop reaidua use, Theass practicea will halp raators the
productivity of araas damagad by acouring and overbsnk depoaition,

The installation of all land treatment measores will reduce upland
arosion and tha resulting deposition in ths poola of the plannad
atructurea. Improved aoil conditiona will result in higher imfil-
tration ratea and bettar soil productivity.

.13 1r-a4
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Residue after combining of small grains are left in field for con-
ditioning and protection of soil.

|
E Channel-type terraces are used to control potential floodwaters and
protect land.
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Range-Brush Control. Brusik on small tributary and on ateep hills
left for deer and turkey and for protection against erosion.

Structural Measures

Four floodwater retarding structures will be constructed to provide floo«
protection to 1,500 acres of the 1,645 acres of agricultural land in the
flood plain of Williams Creek and its tributariea, The locations of the
planned structural measures are shown on the project map (figure 4).

The proposed system of floodwater retarding structures will detain runofi
from 52 percent of the entirs watershed. The total capacity of the 4
floodwater retarding structures is 5,155 acre-feet, of walch 689 acre-fee
is provided for sediment accumulation over a 10C-year period and 4,446 ac
feet is provided for floodwater detention storage, Floodwater retarding
structures will detain an average of 5,33 inches of runoff from the water
shed area above them. This fa equivalent to 2.7 inches of runoff from tt
entire 19,386 acre watershed, The amount of runoff controlled by each
structure is shown in table 3, Figures 1, 2, and 2A illustrate features
which are typical of the floodwater retarding structures to be Installed,
Foundation drainage systems will be needed at all sites wiere the abutmen
conslat of calcareous shales interbedded with thin to medium bedded hard
limestone.

IR N Li-m4
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Small springs occur in the upper reaches of all the floodwster retarding _
Structure sites and supply trickle flow to the creeks except during the
dry period of the year,

EXPLANATION OF INSTALLATION COSTS

The estimated coat of installing the land treatment measures during the
3-year installation period is $32,200 (table 1). The entire cost will be
borne by local interesta and other funds. These costs include only the
cost of applying the recurring type practice one time. Local interests
will spend an additional $49,500 in repeated application of these type
practices during the installation period.

The amount for technfcal assistance to be provided by Public Law 46 funds
is $9,000. Cost of installing the measures includes Agricultural
Conservation Program Service payments based on pregent program criteria.
The costs are based on prices presently being paid by local farmers and
ranchers to establish these land treatment measures, Technical agsigtance
costs are based on present Service costs for developing and servicing
coneervation plans,

The total Public Law 566 cost for the installation of the 4 floodwater
retarding structures is $415,410, The construction cost, which is
estimated to be $337,700 with an associated installation services cost of
'$77,710, will be borne by Public Law 566 funds.

Construction costs include the engineer’s estimate and contingencies. The
engineer’s estimate was based on the unit cost of structures in similar
areas modiffed by special conditiona fnherent to each site. Geologic
investigations were limfted to surface observatfons and borings with a

hand auger at the structure site locatfons. A more detafled foundation and
borrow area investigation will be made before construction starts. Ten
percent was added to the engineer's egtimate as & contingency to provide
funds for unpredictable congtruction costs.

Installation services consist of engineering and administrative costs and
are based on Service experience for similar works of improvement. The
engineering portion of thig cost congists of, but is not limited to
detailed surveys, geologic Investigations, laboratory reports, designs,
cartographic services, and inapection services.

Land, easements, and rights-of-way, including relocations, will be furnished
by the local organizationa. The estimated value of land easementa and
changes in utflitfea, roads and improvements fs $28,000, which includes the
value of those easements that will be donated. The coat of legal fees and
contract administration, $2,600, will be borne by the local aponsors.

The eatimated schedule of obligations for the 3~year installation period,
covering installstion of both land treatment and structural measureg, is
as follows;

4-188 11 Ti-B 4
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Fiscal : : Public Law : Other

Year : Meagsure : 566 Funds H Punds : Total
(dollars) (dollars) (dollars)

1st Land Treatment 10,734 10,734

2nd Sites 2,3 and Land Treatment 187,881 24,833 212,714

3rd Sites 1,4 and Land Treatment 227,529 27,233 254,762

Total ' 415,410 62,800 478,210

This schedule may be adjusted from year to year on the basis of any
significant changes in the plan found to be mutually desirable and in the
light of appropriations and accomplishments actually made,

EFFECTS OF WORKS OF IMPROVEMENT

The combined program of land treatment and structural messures will
directly benefit about 21 owners and operators of the 1,500 acres of flood
plain below structural measures in the Williams Creek watershed (figure 3).
Approximately 110 acres of flood plain are in the sediment and detention

provide protection to the 35 acres of flood plain which 1a located above
Site 1.

The storm of October &4, 1959,produced a flood which inundated approxi-
mately 1,000 acres. Had the project been installed, flooding would have
been reduced from 905 acres to 500 acres in the benefited area, This i1s
a reduction of 45 percent,

The combined program of land treatment and strnctural measures will
prevent flooding in the benefited area from 88 of the 166 floods such as
occurred during the evaluation period. Of the 9 major floods that
inundated more than half of the flood plain, 7 would have been reduced to
minor floods, inundating less than half of the flood plain,

The average annual damages will be reduced from $20,820 to 55,162 in the
benefited area (table 5)., This is a reduction of 75 percent,

The installation of the complete program will reduce flood plain scour
damage by 86.4 percent. Tt will algo allow natursl recovery of produc-
tivity on the damaged areas to occur. The project will prevent the
destruction of 140 acreg of cropland and prevent fts conversion to lesa
productive use because of fncreasing severity of damage. 1In addition, the
severely damaged 42.5 acres of formerly cultivated land will recover
sufficiently for use as productive grassland,

The combined land treatment and structural program is expected to reduce
the sediment load delivered to the Pedernales River by 66 percent, In-

creased effectiveness of applied land treatment and the application of
additional land treatment account for 16 percent of this reduction. The
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remaining 50 percent results from the expectad reduction in sediment pro-
duced by flood plain scour and the trap efficlency of the structures after
their fnstallation,

Most of the interruption, delay, and additional travasl causad by flooded
roads and washed-out bridges will be aliminated by the project, The
average annual reduction in all nonagricultural damages will be &9 percent.

The sediment poola of the floodwater retarding structures open for use by
the genersl public will provide year-round opportunities for fishing,
Plenicking, and seasonal use for other types of water-based recreation such
a8 swimming and water skiing. Favorable temperatures exist over five
months of the year for almost all types of recreation end longer periods
for selected types, Based on past experiance, it is expected that the
project will have an Average use of 3,030 visitor dsys annually for the
useful life of the pools to which public access is provided, The most
intensive use will be during the period of May through December, with an
expected peak use of more than 150 persons per day,

The facilities of thege pools will not be competitive with the larger
Highlsnd lakes, Many paople prefer the quiet, uncrowded facilities pro-
vided by the smaller structures. These benefits will be incidental to the
flood prevention purpose because additional project facilities will not be
needed for their realization, In addition, the pools will provide a source
of water for livestock and rural domestic use.

Secondary benefits will be realized by the local economy 3§ a result of
project inatallation., Activities stemroing from or induced by the project
will reault inp employment opportunities for local residents in construc-
tion and mafintenance of structural measures, Business establigshments will
benefit from ssles and services associated with project construction, a
more sustalned agricultural productfon, and items required for enjoyment
of recreation opportunitias made poesible by the project.

It 18 not expected that restoration of former productivity or changed land
use will take place after installation of the project. No increase {is
indicated for crops mow under acreage allotments or in surplus supply,

PROJECT BENEFITS

The 4 floodwater retarding structures will produce average snnual damage
reduction benefits of $15,022 in the benefited area. In addition, land
treatment measures will provide flood damage reduction benefits of $636
annually (table 6).

It is estimated the project will produce secondary beanefits averaging
$1,592 annually in the local srea. Secondary benefits of national signifi-
cance ware not coneidered pertinent to the aevaluation,

Sediment pools of the floodwater ratarding structures open to the public
will provide incidental recreation benefitas estimated at $2,863 annually
after daduction of associated costs and adjustment for delay in accrual,

4198911 .84
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Other substantial benefits, auch as increased sense of security, better

living conditions, and improved wildlife habitat will result from the
project. None of these benefits were evaluated in monetary terms; nor
have they been used for project justification.

COMPARISON OF BENEFITS AND COSTS

The total average annual coat of structural measures (amortized totsl
installation cost, plus operation and maintenance) is $15,465 (table 4).
These measures are expected to produce sverage annual primary benefits of
$17,885. The ratio of primary benefits to cost will be 1.2 to 1. The
ratio of total average annual project benefits ($19,477) to the average
anaual coat of structural measures ($15,465) is 1.3 to 1 (table 6).

PROJECT INSTALLATION

Farmers and ranchers will establish the planned land treatment measures in
cooperation with the Gillespie County and the Pedernsles Soil Conservation
Districts during a 3-year installation period, The governing bodies of
the soil conservation districts will assume aggressive leadership in
completing the land treatment program now under way., Landowmers and
operators within the watsrshed will be encouraged to apply and maintain
soil and water conservation measures on their farms and ranches.

The Soil Conservation Service will provide technical assistance to the soll
conservation districts for the planning and application of soil, plant, and
water conaervation measures under the authority of Public Law 46.

The County Agricultural Stabilization and Conservation Committees of Blanco,
Gillespie, and Kendsll Counties will cooperate with the governing bodies

of the soil conservation districts in selecting for financisl assistance
those practices which will accomplish the conservation objectives in the
shortest possible time,

Educationsl meetings will be held in cooperation with other agencies to .
outline the services which are available under the soil and water conserva-
tion loan program of the Farmers Home Adminiatration. FHA clients will be
encouraged to cooperate in the program. The Extension Service will assist
in the educational phase of the program by conducting general information
and local farm meetings, preparing press, radio, and television relesses,
and using other methods of getting information to landowners snd operators
in the watershed,

The Gillesple County Water Control and Improvement District No. 1 will
obtain the necessary land, easements, and rights-of-way, including utility,
pipe line, road and improvement changes. The district will determine the
legal adequacy of easements, permits, etc,, for the construction of the
planned structural wmeasures. The Gillespie County Water Control and
Improvement District No. 1 will be the contracting local organization and
will make arrangements for the necessary legal, administrative, and
clerical personnel, facilities, supplies and equipment to advertise, award
and administer contracts for all structural measures included in the

4-18611 12-861L
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project. The district will select and appoint a Contracting Officer., His
letter of appointment will include a listing of his duties, reaponaibil-
ities, and authorities. The individual appointed as Contracting Officer
shall be available at all times to carry out hia duties and be selected

on the baais of his administrative ability. A legal, accounting and/or
engineering background would be helpful aasets to the Contracting Officer,
He will be provided with clerk-typist assiatance, available to him at all
times. He also will be provided with office space at a recognized businesa
location easily accessible to the public and construction contractors in a
town near the watershed., Arrangements will be made by the Contracting
Officer to handle formal construction contract bid openings, which are
publicly conducted and gttended by about 20 persons, The Contracting
Officer will be provided with transportation facilities so that he will

be able to make inspection trips to the locations of apparent low bidders’
equipment plants and to all construction sites, as neceasary, to efficiently
perform his duties. All costs related to administrative, legal and
clerical operations of the contracting local organization and its ataff
will be borme by the Gillespie County Water Control and Improvement
District No. 1,

The Soil Conservation Service will provide technical aasistance in the
design, preparation of plans and specifications, supervision of construc-
tion, preparation of contract payment estimates, final inapection, execu-
tion of certificate of completion, and related tasks necessary to establish
the planned structural measures,

The structural measurea will be constructed during the second and third
years of a 3-year installation period pursuant to the following conditions:

1. The requirements for land trestment in the drainage area above
the floodwater retarding structures have been met,

2. All land, easements, rights-of-way, and permits have been
obtained for all structural measures or written statements have
been furnished by the Gillespie County Water Control and Improve-
ment District No. 1, giving a schedule for remaining non-cleared
sites by site number and the exact date by which all land rights
therefor will be obtained or their right of eminent domain will
be used to secure any remaining land, easements, or righta-of-way
and that sufficient funds are avsilable for purchaaing those ease-
ments and rights-of-way and for condemnation proceedings and
awards,

3. Court orders have been obtained from the Gillespie County
Commissioners Court that the county road affected by Site 3 will
be relocated or raised two feet above emergency spillway crest
elevation at no expense to the Federal govermment or closed or
permission granted to temporarily inundate the road, provided
equal alternste routes can be provided,

4, Court orders have been obtained from the Gillespie County
Commissioners Court stating that all county and private low-water

418611 12+64
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crossings that are affected by Principal spillway release flows

will be modified or replaced, if needed, concurrently with or
Prior to the construction of the floodwater retarding structures.

5. The contracting agency is prepared to discharge its responsi-
bilities, ¥

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

7. Public Law 566 funds are availabie.

The general sequence for installing the project is:

First Year: Land Treatment
Second Year: Sites 2 and 3 and Land Treatment
Third Year: Sites 1 and 4 and Land Treatment

FINANCING PRDJECT INSTALLATION

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

The cost of installing the needed land treatment messures during the 3-year
installation period will be borne by the landowvmers and operators of the
land on which these measures are installed. The Agricultural Stabilization
and Conservation Service will provide financial assistance for the installa-
tion of those land treatment measures which are eligible for this assistance.
Financing for the landowners' and operators' share of the cost can be
arranged through loecal lending institutions and the Farmers Home Adminig-
tration. The Soil Conservation Service will finance the cost of technical
assistance needed to plan and apply the land treatment measures through
Public Law 46 funds.

The Gillespie County Water Control and Improvement District No., 1 has the
authority under applicable State laws to raise its share of the cost for
financing the installation of the project. The qualified voters of the
district have voted a four-cent ad valorem tax. Proceeds of the tax will
be used to pay for land, easements, rights-of-way, relocations and services
that are not donated. It is estimated that 90 percent of the needed land -
rights and personal services will be donated. Out-of-pocket costs consist
of the cost of relocation or modification of roads, relocation of famm
buildings, acquiring land rights that are not donated, and contract
administration.

Financial and other assistance to be furnished by the Soil Conservation
Service is contingent on the appropriation of funds for this purpose, In
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addition, all prerequisite conditions will be met before Federal funds
will be made available for the installation of the structural measures.

PROVISIONS POR OPERATION AND MAINTENANCE

Land treatment measures will be maintained by the landowners and operators
of farms and ranches on which the measures are installed under agreements
with the Gillespie County and the Pedernales Soil Congervation Districts.
The districts will make or cause to be made periodic inspection of the
completed land treatment measures to determine maintenance needs, Land-
owmers and operators will be encouraged to perform the management practices
and needed maintenance, -

The Gillespie County Water Control and Improvement District No. 1 will
operate and maintain the 4 floodwater retarding structures, The estimated
annual operation and maintenance cost 1s $854, based on long-term prices,
The capitalized value of the maintenance cost 1is equivalent to $26,068,
Funds for maintenance will come from proceeds of a districtewide tax which
is being collected by the Gillespie County Water Control and Improvement
District No. 1.

The necessafy maintenance work will be accomplished through the use of
contributed labor and equipment, by contract, by force account, or a
combination of these methods,

All of the structural measures will be inspected by representatives of the’
Gillespie County Water Control and Improvement District No. 1 after each
heavy stream flow or at least annually. The Soil Conservation Service will
participate in these inspections at least once each vear., Items to be
inspected include those features which are likely to require attention.
These items will include, but will not be limited to, the condition of the
principal spillway and its outlet channel, the earth fill, the emergency
spillway, the vegetative cover of the earth fill and emergency spillway,
and the fences and gates installed ag part of the structure,

The Soil Conservation Service, through the Gillespie County Soil Conserva-
tion District, will participate in operation and maintenance by furnishing
technical assistance to aid in inspections and technical guldance, and
information necessary for the operation and maintenance program,

Provision will be made for free access of representatives of the Gillespie
County Water Control and Improvement District No. 1 and the Soil Conserva-
tion Service to inspect and provide maintenance for all structural measures
and their appurtenances at any time. The Gillespie County Water Control
and Improvement District No. 1 fully understands its obligations for
operation and maintenance, A specific operation and maintenance agreement
will be executed prior to the issuance of invitation to bid for comstruc-
tion of the structural measures.
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! TABLE 1 - ESTIMATED PROJECT INSTALLATION COST
[ Williams Creek Watershed, Texas
: 1Number : Estimated Cost (Dellars) =1={
{ Installation Cost : ito be : Public Law : :
Item rUnit:Appiied; 566 Funds : Other : Total
.
LAND TREATMENT
o Sofl Conservation Service
- Cropland Acre 210 4,300 4,300
_ Grassland Acre 3,000 18,900 18,900
! Technical Assistance 9,000 9,000
SCS Subtotal 32,200 32,200
f_ TOTAL 1LAND TREATMENT 32,200 32,200

STRUCTURAL MEASURES
Soil Conservation Service
" Floodwater Retarding

Structures Nc. 4 337,700 337,700
SCS Subtotal 337,700 337,700
- Subtotal - Construction 337,700 337,700

Installation Services
- Soil Congervation Service

. Engineering Services 48,279 48,279
Other 29,431 29,431
SCS Subtotal 77,710 77,710
Subtotal - Insvallation Servicea 77,710 77,710
- Other Costs
lLand, Essements, and Rights-
B of-way 28, 600 28,600
Administration of Contracts 2,009 2,000
- Subtotal - Dther 30,600 30,600
TOTAY. STRUCTURAL MEASIRES 415,410 30,600 446,010
TOTAL PROJECT 415,410 62,800 478,210
STMMARY
Subtotal SCS 415,410 62,800 478,210
TOTAL PROJECT 415, 410 62,800 478,210

1/ Price Base: 1964

September 1964
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TABLE 1A - STATUS OF WATERSHED WORKS OF IMPROVEMENT

Willianas Creek Watershed, Texas

: Total
: : Applied Cost
Measures : Unit : to Date (Dollarsg) 1y
LAND TREATMENT
Cropland
Conservation Cropping System Acre 2,000 2,000
Contour Farming Acre 3,000 1,500
Cover and Green Manure Crop Acre 1,700 17,000
Crop Residue Use Acre 3,000 3,000
Diversion Feet 37,000 2,200
Grassed Waterway Acre 34 1,700
Terraces, Gradient Feet 690, 000 27,600
Grass Land
Bruahk and Weed Control Acre 4,100 41,000
Farm Pond No. 57 28,500
Range Deferred Grazing Acre 12,000 18,000
Range Proper Uge Acre 13, 000 NC
TOTAL LAND TRE&IHEHI_ 142, 500 —

1/ Price Base: 1964

September 1964
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TABLE 3 - STRUCTURE DATA
FLOODWATER RETARDING STRUCTURES
Williams Creek Watershed, Texas

Structure Number

) 1 T/ ™ T/

rm rm

[

Item Unit 1 2
Drainage Area Sq. Mi. 5.74 3.17
Storage Capacity
Sediment Pool Ac, Ft, 128 71
Sediment in Detention Pool Ac, Ft, 126 68
Floodwater Pool Ac. Ft, 1,650 892
Total Ac. Ft. 1,944 1,031
Surface Area
Sediment Pool Acre 28 16
Floodwater Pool Acre 140 71
Volume of Fill Cu, Yd. 257,900 136,800
Elevation Top of Dam 1/ Foot 1555.7 1576.1
Maximum Height of Dam 2/ Foot 47 42
Emergency Spillway
Crest Elevation Foot 1551,0 1571.5
Bottom Width Foot 200 140
Type - Veg, Veg.
Percent Chance of Use 3/ - 2.6 2.7
Average Curve No. - Condition II - 76 75
Emergency Spillway Hydrograph
Storm Rainfall (6-Hour) 4/ Inch 6.9 6.9
Storm Runoff Inch 4,2 4,1
- Velocity of Flow (VC) Ft/Sec, 0.0 0.0
Discharge Rate C.F.8. 0.0 0.0
Maximum Water Surface Elevation 1/ Foot - -
Freeboard Hydrograph
Storm Rainfall (6-Hour) 4/ Inch 14.3 14,3
Storm Runoff Inch 11.1 11.0
Velocity of Flow (VC) 5/ Ft/Sec. 9.0 9.2
Discharge Rate 1/ C.F.S5. 4,642 3,408
Maximum Water Surface Elevation 1/ Foot 1555.7 1576.1
Principal Spillway
Capacity - Low Stage (Maximum) C.F.S. 58 32
Capacity Equivalents
Sediment Volume Inch 0,42 0.42
Sediment in Detention Pool Inch 0.41 0,40
Detention Volume Inch 5.52 5.28
Spillway Storage 6/ Inch 2.35 2,05
Class of Structure - A A
(continued)
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TABLE 3 - STRUCTURE DATA
FLOODWATER RETARDING STRUCTURES
Williams Creek Watershed, Texas
: : Structure Number
Item : Unit 3 t 4 : Total
Drainage Area Sq. Mi. 4,29 2.43 15.63
Storage Capacity
Sediment Pool Ac. Ft. 92 57 348
Sediment in Detention Pool Ac. Ft, 91 56 341
Flocdwater Pool Ac, Ft. 1,194 690 4,446
Total Ac, Ft. 1,377 803 5,155
Surface Area
Sediment Pool Acre 21 11 76
Floodwater Pool Acre 90 55 356
Volume of F111l Cu. vd. 178,900 131,300 704,900
Elevation Top of Dam 1/ Foot 1628.6 1571.3 XXX
Maximum Height of Dam 2/ Foot 50 45 XX
Emergency Spillway
Crest Elevation Foot 1624.0 1566.5 XXX
Bottom Width Foot 200 100 XXX
Type - Veg, Veg. XXX
Percent Chance of Use 3/ - 2.8 2.7 ey
Average Curve No, - Condition II - 75 75 XXX
Imergency Spillway Hydrograph
Storm Rainfall (6-Hour) &4/ Inch 6.9 6.9 plees
Storm Runoff Inch 4.1 4,1 XK
Velocity of Flow (VQ) 7t/Sec, 0.0 0.0 KKK
Discharge Rate C.F.S, 0,0 0.0 XXX
Maximum Water Surface Elevationl/Foot - - XXX
Freeboard Hydrograph
Storm Rainfall (6-Hour) 4/ Inch 14.3 14,3 peied
Storm Runoff Inch 11.0 11,0 XXX
Velocity of Flow (vC) 5/ Ft/Sec, 9.0 9.2 XXX
Discharge Rate 1/ 1/C.F.S, 4,657 2,485 XXX
HMaximum Water Surface Elevation='Foot 1628,6 1571.3 XXX
Principal Spillway
Capacity-Low State (Maximum) C.F.S. 43 25 XXX
Capacity Equivalents
Sediment Volume Tnch 0.40 0.44 XXX
Sediment in Detention Pool Inch 0.40 0,43 ploio’d
Detention Volume Inch 5.22 5.33 XXX
Spillway Storage 6/ Inch 1,98 3.7G XXX
Class of Structure - A A XXX

September 1964
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Values obtained from routing.

Difference in elevation between the top of the settled dam and the
bottom of the channel,

Is the average number of times the emergency spillway will be ex-
pected to function in 100 years based on a regional analysis of

gaged runoff.

Based on Memo Eng-H~TX-1, Design Storm Inflow Hydrograph Development
Methods, October 15, 1963.

Obtained from curves drawn from Figure 4-R-11472 revised 3-5% and
ES 98 dated 4-27-55, based on flows obtained from graphical routing
of the Freeboard Hydrograph.

Watershed inches stored between the emergency spillway crest and the
top of the settled dam,

September 1964
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TABLE 4 - ANNUAL COST
Williams Creek Watershed, Texas
(Dollars}
: Amortizarion of : Operation and
Evaluation : Installation : Maintenance
Unit : Cost 1/ : Cost 2/ :+ Total

Floodwater Retarding
Structures 1 thru 4 14,611 854 15,465

1/ Price base: 1964 prices amortized at 3.125 percent for 100 years.

2/ lLong-term prices as projected by ARS, September 1957,

September 1964
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TABLE 5 - ESTIMATED AVERAGE ANNUAL FLOOD DAMAGE REDUCTION BENEFI__T§
Williams Creek Watershed, Texas
(bollars) L/
:_Estimated Average Annual Damage : Damage
! Without : With ¢ Reduction
Item H Project : Profect : Benefits
Floodwater
Crop and Pasture 5,307 1,970 3,337
Other Agriculture 4,592 1,136 3,456
Road and Bridge 1,325 413 912
Subtotal 11,224 3,519 7,705
Sediment
Overbank Deposition 162 52 110
Erosion
Floodplain Scour 6,718 918 5,800
Indirect 2,716 _ 673 2,043
TOTAL 20,820 5,162 15,658

11

I

l/ Price base: long-term prices as projected by ARS, September 1957.

September 1964
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INVESTIGATIONS AND ANALYSES

Land Use and Treatment

The status of land treatment measures for the watershed was developed by
supervigors of the Pedernales and the Gillespie County Soill Conservation
Districts, assisted by personnel of the Soil Conservatfon Service work
units at Johnson City and Predericksburg. A 100 percent sampling of
cooperators and non-cooperators in the watershed was used to obtain
information on conservation treatment already applied and the measures
needed. This data was summarized to represent the conservation needs of
the entire watershed, Treatment needs for rangeland and cropland to be
applied during the 3-year tnstallation period were based on total
conservation needs and the priority of planning and servicing set by each
s80il conservation district.

Engineering Investigations

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, dratinage pattern, systems of roads and ratlroada,
utility lines, and other pertinent information.

2, A study of photographs, supplemented by field examination,
indicated the limits of flood plain subject to flood damage,

3. Stereoscopic phote and topographic map studies and field
examinations indicated seven possible floodwater retarding
structure site locations,

4. A system of 4 floodwater retarding structure sites was
recommended to the sponsoring local organizations for further
consideration and detailed survey. The ownership and property
lines for each floodwater retarding structure site were located
and drawn on the photographs by the local sponsors prior to the
start of engineering surveya,

—_ T W

5. Surveys - Engineering surveys were started after agreement was
reached with the sponsoring local organizations on location of
floodwater retarding structure sites to be studied,

:

a. Horizontal Control - The scale of aerial photographs used to
obtain drainage areas and site topography was determined by
chaining between identifiable points.
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b. Vertical Control - Existing USC&GS and USGS bench marks
were supplemented with temporary bench marks set at
strategic locations for use in making engineering surveys.

¢. Floodwater Retarding Structures - Surveys were made in two
stages. First, topographic maps with a contour interval of
4 feet and a scale of 8 inches equals 1 mile were made of the
regervoir areas. Profile surveys were made of roads, pipe
lines, and utility lines located within the reservoir areas.
Second, after preliminary reservoir plans were reviewed and
accepted by the local sponsors, detailed topographic maps
with a contour interval of 2 feet and a scale of 1 inch
equals 100 feet were made of emergency spillway areas. A
profile survey was made of the centerline of each structure,
Contour lines of water elevations of the 50-year sediment
pool (top of the riser), the emergency spillway crest, and
2 feet above the emergency spillway crest were located on the
ground and recorded on the 8-inch photographs. These surveys
provided the data necessary to determine if required sediment
and floodwater detention storage capacities could be obtained,
the most economical design for each structure, the installa-
tion cost, and to make preliminary land rights maps. Criteria
for accuracy of surveys as outlined in WS-TX-2 were used for
floodwater retarding structural measures.

Designs - Criteria outlined in Engineering Memorandum SCS-27 and
Texas State Manual Supplement 2441 were used to determine the
sediment and floodwater detention Storage requirements, structure
classification, and principal and emergency spillway design. As
the topography was determined for each floodwater retarding
structure site, area capacity tables and curves were developed,
using one or more centerline of embankment locations. From these
alternate locations, the least costly embaniment and emergency
spillway combination was determined, Preliminary layouts of
pools, centerlines of dams, and emergency spillways were prepared
and reviewed on the ground with the sponsors., These preliminary
layouts showed the approximate surface area of the dam, the
emergency spillway, and the sediment and detention pools affecting
each landowner, After any adjustments found desirable and feasible
were made, the final pool elevations were determined, release rates
for the principal spillways were established, and emergency spill-
ways were designed, The elevations of the sediment and detention
pools were determined from the capscity curves. The sediment pool
elevation (top of riser) was set for the required 50-year sediment
capacity. Required detention capacity wss added to the required
sediment capacity to locate the emergency spillway, The sediment
requirement for the second 50 years was provided for in the detention
pool. Foundation drainage measures may be required at all sites,
Principal spillways will consist of standard risers with concrete
pipe barrels,

5.85
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The location of the 4 floodwater retarding structures is shown on the
projact map, figure 4, Table 3 was prepared to show pertinent design
data for each structural meaaure,

7.

Cost Estimates - Construction costs were baaed on unit prices
being expended at similar sites, Service experience, and values
furnished by local organizations and companiea.

a. Floodwster Retarding Structures - Estimates of costs of fill
volumes, core excavation, foundation drainage aystems,
principal spillways, clearing of dam sites, spillway and
sediment pools, and vegetation of dam and emergency spill-
ways were based on unit prices being expended at similar
sites. Cost of land, easements, and righta-of-way was
estinated by representatives of the local sponsors and
concurred in by the Soil Conservation Service., A general
pPlan of the reservoir and a profile showing the pool linea
was prepared for each road, utility and pipe line that waa
affected by structural measures. The estimated cost for
altering or re-routing thess facilities was furnished by the
county commissioners court and the utility and pipe line
companies.

b. Other Costs - The estimated cost of inatallation services
including engineering and adminiatration, legal fees,
administration of contracta sad operation and maintenance
was based on Service experience.

Table 2 was prepared to show cost information for each structure.

Hydraulic and Hydrologic Investigations

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

1.

4. 19611

Basic meteorologic and hydrologic data were tabulated from
U.S. Weather Bureau Climatological Bulletins for the gage at
Blanco, Texas, and U. 5. Geological Survey Water Supply Papers.

A tabulation of cumulative departure from normal precipitation
showed the period 1930 through 1959 to be representative of
normal. This period was used to develop the historical evalug-
tion aeries. Runoff curve mmbers were used with Figure 3.10-1,
NEH, Section 4, Supplement A, to determine the depth of runoff
from individual storms in the series.

The present hydrologic conditions for the wstershed were deter-
mined by field mapping of land use, cover, and treatment condi-
tions of a 12 percent sample of the watershed., Soils information
wag obtained from unpublished soil survey field sheets. The
future condition was determined by considering the improved
effectiveness of epplied land treatment and treatment thst could

V&6 19
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be expected during the installation period.

Engineering surveys were made of 23 channel and valley cross
sections selected to represent adequately the stream hydraulics
and flood plain area. Preliminary locations of croes sectiona
were made by stereoscopic examination of aerial photographs of
the flood plain. The final locations were selected on the ground
after consultation with the economist and geologist.

State-digcharge relationships for each valley crogs section were
developed, using the procedure described on page 3.14-2, NEH,
Section 4, Supplement A,

The relationship of peak discharge to runoff was obtained by
developing hydrographs for the drainage area above floodwater
retarding structure site locations snd other incremental areas of
the watershed. A storage type of flood routing was used with a
variable routing intervs! for esch quantity of flow. Plood
volumes produced by a 24-hour duration storm were used in devel-
oping the hydrographs.

Stage-area inundated relationships were developed for each portion
of the flooded area represented by a cross section. Acres
inundated by depth increments were determined for selected floods.
Composite runoff-area inundated curves were developed for without
Project conditions and to reflect the effect of the floodwater
retarding structures.

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

&. The present conditions of the watershed remaining static.
b, The installation of 1and trestment,

¢. The instsllation of land treatment snd 4 floodwater retarding
Structures.

d. The installation of land treatment measures and 3 floodwater
retarding structures,

Detention volumes were determined in accordance with Texas State
Manual Supplement 2441 criteria. All sftes exceed these criteria
to obtain a more economical or desirable emergency spillway or
atructure design. The percent chance of use of emergency spill-
ways was determined by adding to the actual detention storage the
volume which would be relessed by the principal spillway during

a 2-day period,
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" 10. The average principal apillway release rate is 8.0 csm for
each site in the waterahed,

11. The emergency spilllway and freeboard design storms were selected
from Memorandum ENG-H TX-1, The valuea used exceed those on
standard drawing E5-1020. The distribution graph method was
used to develop inflow hydrographs for each site in the water-
shed, Routing of the emergency spillway hydrographs produced no
flow through the emergency spillways, An empirical equation was
used to develop a curve for each site to estimate a range of
values from which the most economical spillway dimensions were
determined, The maximum water gurface elevation and the eleva-
tion at the top of the dam were detarmined by graphically
routing the freeboard hydrographs, The routing method described
on page 5.8-12, NEH, Section 5, was used.

Sedimentation Investigationa

Sedimentation investigations were made in accordance with procedures out-
lined in Technical Release No, 12, "Procedures for Computing Sediment
Requirements for Retarding Reservoirs," September 1959, USDA, SCS, snd
Memorandum WS TX-25, "Sedimentation Investigationa in Work Plan Develop-

.ment,"”" August 21, 1959, USDA, SCS.

Sediment Sonrce Studies

The following procedures were ugsed to determine the required 100-year
sediment storage requirements for the planned floodwater retarding
structures: '

1. Selection of representative samples on aerial photographs. These
samples covered approximately 12 percent of the watershed drainage
area,

2. FPleld mapping of land use, cover conditions, lend treatment, and
glope lengths in sampla areas.

3. Field investigations of gullies and stream channels above all
structurea to determine lengths, depths, and estimated rates of
annual erosion.

4., Utilization of soils and slope data from unpublished soil survey
field aheets.

5. Tabulation of soils by slope in perceat, slope length, land use,
and cover condition for use with the Musgrave s0il loss equation.

6. Computation of sheet erosion by land use and making adjustments
of present erosion rates to reflect the installation of planned
land treatment, '

4-10811 tz-64
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7. Expansion of sheet rates for land use above each
planned structure and computation of gully and streambank
erosion,

8, Application of sediment delivery ratios and adjustments for
trap efficiency.

Allowances for differences in density between soil in place and sediment
were made for the required sediment storage volumes. These densities were
based on volume weights of 84 pounds per cubic foot (soll in place) and

56 pounds per cubic foot (sediment).

Sediment allocation to the floodwater retarding structure pools were based
on the following:

Period of ' Structure Condition of Allocation
Deposition Pool Sediment (Percent)
First 50 Years Detention Aerated 20
Sediment Submerged 80
Last 50 Years . Detention Aerated 160

Flood Plain Sedfmentation and Scour Damages

The following sedimentation and scour damage investigations were made to
determine the nature and extent of physical damage to flood plain land:

1. Observations were made along each of the valley cross sections,
making note of the depth and texture of sediment deposits, soil
conditions, sheet and channel scoured areas, stream channel
aggradation or degradation, and other factors contributing to
flood plain damages.

2. The approximste elevation of the original flood plain before
modern deposition or erosion began was determined for each
valley section,

3. Information on past physical damages was obtsined through
interviews with landowmers and operstors.

4, Damage tables were developed to show percent damage to
productive capacity of the flood plain soil, by depths
for scour and by texture snd depth for deposition.
Adjustments for recoverability of productive capacity
for each damage category were made on the basis of
information obtained from landowners and operators and
from fleld studies.

*- 13611 12-64
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5. The damage areas were meagured and tabulated for each valley
section segment and summarized,

6. Using the average annual erosion rates as a basis, the average
annual volume of aediment produced above the area damaged was
estimated for without project conditions, with land treatment, and
with structures installed. These volumes were used as a basis for
estimating the average reduction of overbank deposition in the
watershed. Scour damage reductions are based on eastimated re-
ductions of depth and area inundated with installation of the
completed project.

7. The severely damaged, formerly cultivated lands which have been
taken out of cultivation and the area which probably will be
taken out in the future without protection from ascouring were
determined through interviews with the landowmers or operators
and field inspection. These areas were delineated on aerial
photographs and measgured,

Geologic Investigationa

Preliminary geologic dam site investigatious were made at each of the &
planned floodwater retarding structure sites in accordance with procedures

‘shown in Chapter 6 of "Guide to Geologic Site Investigations, Fort Worth

EWPY Area," October 1963, USDA, SCS. These iluvestigations included
studies of valley slopes, alluvium, channel banks, and exposed geologic
formation,

Deacription of Problems

All of the planned structures are located on the Glen Rose limestone
formation. The Glen Rose coneists of calcareous snd fossiliferous ghales
interbedded with thin to medium bedded hard limegtone. These beds are
approximately horizontal with a slight regional dip to the southeast,
Soil development on most abutments is poor, thus providing good exposures
of bedrock at all sites,.

The alluvial valleys consist of clayey msterials overlying basal gravels
containing cobbles and boulders. The observed thickness of these deposits
varies from 8 feet at points where the atream channel is underlain by hard
limestone to 16 feet in the intervening areas between the limestone beds.
Springs flow from the alluvial gravels immediately upstream of Site 3.
Drainage measures may be required at sites where these materials are not
removed by the cutoff trench,

Sufficient materials for the embankment probably are available from within
the sediment pool areas of all sites. However, these volumes do not
greatly exceed the estimated embankment needs. Additional material is
avallable nesr the dam site from the detention pool areas. The soils of
the borrow area are classified under the Unified Soil Classificstion
Syetem: CL, CH, 6C, SC, GM, and GP,

419544 12-64
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Rock excavation may be required in the emergency spilllways of Sites 1 and
4. However, the volume of rock s expected to be lesa than 25 percent of
the volume to be excavated, All of the materials will be usable in the
embankment,

Economic Investigations

Bagic methods used in the economic Investigstions and analyses are out-
l1ined in the "Economics Guide for Watershed Protection snd Flood
Prevention, " USDA, Soil Conservation Service, March 1964,

Determination of Annusl Benefits from Reduction in Damages
——————— o QiTe  Sfnellts Trom Reduction in Damages

Agricultural damage estimate schedules were obtained by interviewing lasnd-
owners and operators of approximately 70 percent of the flood plain. These
schedules covered past, present, and future land use, crop distribution
under normal conditions, crop ylelds, other agricultural losses and
durstion of flooding, Supplemental data on crop ylelds was obtained from
agricultural workers in the area. The present land use on all of the flood
plain was obtained by field mapping. Anslyses of this information formed
the basis for determining the damsgesble value and damage rstes for various
depths and seasons of flooding. The proper rates of damage were applied to
the floods in the historical series, covering the period 1930 through 1959,

recurrent flooding when several floods occurred within one year,

Fileld stndies indicated that land use, ylelds, frequency of flooding and
anticipated future use warranted the use of one evaluation reach,

Estimates of damage to other agricultural property such as feacesg, live~
stock, on-farm roads, and famm equipment were made from the analysis of
information contained in the flood damage schedules. The monetary value of
the physical damage to the flood plain land from erosion and sediment wss
based on the value of the production lost. The estimate took into account
the lag in recovery of productivity and the cost of farm operations to
speed recovery. Damage from flood plain scour was related to depth of
flooding and velocity, giving greater weight to deeper flows.

Indirect damages involve such {tems as additional travel time for farmers,
re-routing of genersl traffic, school buses and mail deliveries and costs
of extra feed for livestock during and after floods. Based on information
and data obtained from detailed studies in this watershed, it was deter-
mined indirect damages approximate 15 percent of the direct damages.

Owners and operators were saked what changes they would make in their flood
Plein land use or cropping systems if flood protection were provided, They
indicated that no change in lsnd use would be made. Consequently, it is
not expected that acreagas of crops subject to acreage allotments will be
increased as a result of the project. No benefits were claimed as a

result of more intensive land use, changed land use or restoration of lands
to former productivity, : '
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Evaluation of incidental recreation benefits was based on an economic
analysis of existing structures snd from past experience. This analysis
indicated that the project will have an average of 8,030 visitor days
annually and net benefits of $0.50 per visitor day, after allowances of
$0.10 for associated costs. It wss estimated that the capacity of the
sediment pools would remain adequate for recreational purposes for 40
years and decline to zero at the end of 50 years. The incidental rec-
reatfonal benefits were discounted to allow for this depletion in capacity
and delay in accrual.

Gilleapie County has not been designated as s Redevelopment Area under
Sections 5(a) and 5(b) of the Area Redevelopment Act, May 1, 1961 (Public
Law 87-27). .

The value of the local secondary benefits stemming from the project wae
considered to be equal to 10 percent of the direct primary benefits. This
excludes all indirect benefits from the computation of secondary benefits,

The values of easements were determined through local appraisal, giving
full consideration to the current real estate market values. An estimate
was made of the value of production lost in the pool aress after installa-
tion of the program, In this sppraisal it was considered that the sedi-
ment pools would yield no production. The land covered by the detention
pools would be used for grazing after installation of the program. The
average annual loss in production within the floodwater retarding structure
gites plus secondary costs therefrom were compared with the amortized value
of easements, The casement value was found to be greater and therefore was
used in economic justification to assure a congervation benefit cost
analysis,

Fish and Wildlife Investigations

The following is reproduced from the reconnsissance survey report for the
Williams Creek watershed prepared by the Bureau of Sport Fisheries and
Wildlife of the Fish and Wildlife Service, U. S, Department of Interior.

"The intermittent flow of Williams Creek does not support a signifi-

cant fishery, The stream flows primarily during periods of heavy
rainfall. Two small pools, approximately 400 yards and 100 yards in

length, respectively, in the lower reach of Williams Creek support a
small population of catfish and sunfishes, '

"Principal wildlife species in the watershed are white-tailed deer,
wild turkey, bobwhite, mourning dove, and ring-tailed cat, The water-
shed contains some of the best deer habitat in Texas. Most of the
hunting 18 for deer and turkeys, Most of the hunting is done under a
system whereby landowners either sell hunting privileges by the day or
lesse them by the season. The sale of hunting privileges iz a
principal source of income for landowners and generates considerable
economic activity in the watershed, The average cost to hunters for
hunting privileges currently is $55.00 per buck snd $15.00 per doe
killed, With hunting at present levels, the deer are underhunted,

4-0138611 lg-g4
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‘and excessive deer populations are a constant threat to wildlife

habitst.

“In the future, most of the wildlife populations and hunting in the
watershed will remain at about the present levels. White-tailed deer
popnlstions, however, mxgt be maintained within the carrying capacity
of the habitat in order to protect agricultural resources and other
wildlife, It will be necessary to reduce the deer populations at
times, which probably will be accompliahed by increased hunting.

"There is some trapping of ring-tailed cats for their pelts. Per-~
sistent low pelt prices, however, prevent fur trapping from being a
significant economic activity in the watershed. This level of trap-
ping is expected to persist in the future.

"Our reconnaissance study of the Williams Creek Watershed reveals that
famm ponds and permanent impoundments formed by the floodwater retard-
ing structures will increase opportunities for fishing and will pro-
vide some habitat of minor ifmportance for migrating waterfowl. Lack
of detailed knowledge of the proposed land improvement messures
precludes an evsluation of their effects on wildlife.

"Most of the watershed is cultivated or in range and contains limited
acresges of t{mber. Timber along stream courses is particularly
valuable wildlife habitat, as it provides about the only available
wintering and roosting cover for wild turkeys. Clearing of brush and
timber for the conatruction of floodwater retarding structures, ter-
races, diversions, and farm ponds will eliminate some of this wild-
turkey habitat. Clearing of bottomland timber and brush undoubtedly
will be accelerated with flood control, further reducing cover for
wildlife.

"The Williams Creek Watershed Project will provide opportunites for
the improvement of fish and wildlife habitat under the provisions of
the Watershed Protection and Flood Prevention Act. Watershed planning
and practices should include water and land management practices that
would achieve optimum fishing and hunting. With a minimum of planning
and expense, floodwater retarding structures, farm ponds, and erosion
prevention and sofl building measures may be made to produce fish and
wildlife in addition to their other conservation functions.

"The water that will be impounded will not spontaneously prodnce good
fishing for an indefinite time, Owners of new water areas or those
persons respongible for managing such areas should seek professional
advice from the Texas Parks and Wildlife Department in the preparation
of fishery management plansg to insure the establishment and mafnten-
ance of good fishing.
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"Some land treatment measures and erosion control practices may be
difficult to attain unless white-tailed deer populations are kept
within the carrying capacity of the habitat. This problem could be
alleviated, or might never occur, if landowners and local sponsora
consulted with the Texas Parks and Wildlife Department and followed
carefully the wildlife management practices suggeated by the
Department,

"Wildlife losses would be reduced if care were taken to retain or

replace woody vegetation wherever possible when installing project
features. Wildlife habitat could be improved in the watershed by

planting idle lands to those species of treeg, shrubs, and grasses
which would be valuable as food and cover for wildlife.

"It 18 recommended:

"1, That clearing specifications for the construction of
floodwater retarding structures, diversions, terraces,
farm ponda, and other structural measures allow for the
retention or replacement of all possible woody vegetation.

"2, That plant species having value as food and cover for
wildlife be planted near floodwater retarding structures
and be included in erosion control plantings.

”3. That local sponsors and landowners and persons responsible
for the management of lands and waters seek professional
advice from the Texas Parks and Wildlife Department in
all matters concerning the establishment and maintenance
of fish and wildlife species and their habitat.

"No detailed studies by the Bureau of Sport Fisheries and Wildlife
are considered necessary at this time. If local Sponsors express
an interest in including messures for the enhancement of fish and
wildlife in the project development, our Bureau, in cooperation
with the Texas Parks and Wildlife Department, will be pleased to
offer advice in the preparation of plans for the inclusion of such
measures.'.
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