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ADDENDUM

WILLOW CREEK WATERSHED, TEXAS

INTRODUCTION

This addendum is based on the Water Resourcec Council’s "Principles
and Standards for Planning Water and Related Land Resources,"”" which
became effective October 30, 1973. It is prepared to he consistent
with the requirements of the Water Resource Council's Procedure No. 1
for the phase~in of the Principles and Standards. The information
presented is:

Tart 1 - Benefits to Cost Comparison

An evaluation of the selected plan with reformulation, using current
normalized prices, current construction costs, and the current interest
rate.

Part II - Four Account Displays

Evaluated effects of the selected plan are displayed under SEpArate
accounts for (1) National Economic Development, (2) Environmental
Quality, (3) Regional Development, and (4) Social Well-Being, The
displays are consistent with the iutent of the Principles and Standards.

Part ITT - Abbreviated Envivonmental Quality Plan

An envirommental quality plan, consistent with the intent of the
Principles and Standards, but wihich is abridged in detail, has been
developed by an interdisciplinary team. This plan was formulated from
infrrmation and data obtained during the investigative and analysis

phases of project planning. Formulation began with the inventory and

Al




recognition of the watershed problems and nceds. Desired environmental

effects, as translated from the problems and needs, provided a basis

for examining appropriate water and land resource use and management
opportunities. Opportunities that emphasized contributions to the

component needs were selected and are shown as plan elements of the

abbreviated environmental quality plan. The cost of $269,560 for its -

installation is a preliminary estimate.

Tmplementation of features of this environmental quality plan would
require acceptince by the local people. Adequate legal authorities

do exist for installation; however, funding for all plan elements is

presently not available through existing legislative authorities.
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PART T

This addendum shows the preject cost, benefits, and benefit-cost
bascd on a 6-1/8 percent interest rate, current normalized prices,
and the 1975 price base. Annual project costs, benefits, and benefit-

cost ratio are as follows:

1. Project benefits are __$44,840
2. Preject costs are 24,110
3. The project benefit-cost ratio is 1.9 to 1.0

4. The preject benefit-cost ratio

excluding secondary benefits is 1.4 to 1.0

May 1976

A3




967 AFK

0€6 0T+

<

011’

=F
L

0c8

086° 2
0wL'0cs

53023393

10 £21NSEd}]

£30a3117 [EIOII2u=aq 19N
¥3021]8% 9YIBADPE TEJIO]L

aourual
-utew pue uoiieiadp 2

uoilealsiaiwpe jsalcag g
uoiie(ieisul Joalvilgy - 0%9 b

saaniuniis BuipJdel] 059 vES
=1 Jde]dBMDOoLGT] om3 "7

uetd = 103 paarnbaa
S231n0SAal 10 SnTEA Ul VY

15303 )19 ASIDADY

Siuauodwo])
SEXD], ‘poOysiRlEN BDID MOTTIN

LNGGD2OV IHFRA0OTAAZT JTKONOOHE TVNOLLVH

uvfd PA3I0=12%

P iavd

/T §31527]2 J0 so94nseaR

Tenuue afeiaay /1

$323333 [RTOYJauaq [RIV]

toijusaasid

SDVTALIE
10 sindino

10 s12sn O]
18109119

sjuaucdwony

4

A

pue spoos
PRSFaIIduL
anjen syl

1RIAT}auag




9/6T Ay

‘paysialem

2yl noyBnoayy satoads
SITIPITA asow 103 A1ddns
pocy pue 1BITQEY 22UeByUY

*Jjouni

Paysi=ajem JO awnioa Tenu

~ue 98BIdAR UT ‘jusdiad ggo-g
F3993-219% [yz¢ 01 06ECE
Wel1j uoT31doNpali 1ETIITUL U Ul
ATNE21 TT1IM STYI *S2I030137S
Butpaelaa zajempooly ay3

Jo s100d JUAWTPIS WOIl uOIjE
—lodead Jo $3139339 2y3 woig
pzivadxa ST 199j-210e €01

F0 Jjouni Tenuue s8Biase uj
U0Tionpalx TETITUT wnuTxew vy

c22177 1od sweadTiyTm Q1vte
01 12317 iod sweaStyrrm
06S*% WO} paonpax aq T1Tm
PeoyUsialem ayl Suraee] 121Em
jjouni Aq paT1iled UOTIEI]
—Ua22uod juaulpas papuadsng

§399j30 JO Sainseal

"SWP 1848
—-023 p231daias pue
ga2inosael Jeordoforg o

“puel urerd poolz TEiIng
-1noTa8e jOo soi0® /0T uo
uoT31Tsodap juamTpas oanpay

TpUET
ureyd pool feaniTnorale jo
$310® QG UO UOTSO1D adnpay

“§3971300 paied

—un 31852m07 9yl muTaq stood
JUSWTPas 10] popadu pueg
-doid jo 2108 2u0 pue pue]
-93ue1 Jo $910® gg ajepunuj

*pPoysiaiean

34l UT SIYIUBL PUE SWIrR]
g/ Jo @dueaeadde Teors
-Ayd 2y31 2oueyue o031 pasn
2qQ UED JBYI $201N0S21 pUE
Spunjy TeUOT821 2]qE]IEBAR
Wl 1 Indino 31safoig

sjunuodwoy

§302139 J0 s3ansead
SE¥3] ‘pBSIaleM {2210 MOTTIM

INAODDY ALLIVRO TVINAWNOYIANA

SHT 0 IreTag

'z
*S2D1N08
-21 puei] pue
i 3em jo suoljle
T ~-19prsuoy AITTen) 'y
L
. =t
[
Ajneaq
"1 T¥in3ieU Jo SEI1Y  °y
RS ERG )

ASIaApE pUB TETIIT]auag

s3u2uodwon




9/61 Lew

*p911TmEo D
A1qIsisavlil 3q T1IM SIURPUSIUIEW
pue ‘veoileisdo ‘UoTIONIAISUOD

ur pasn (eil1tdEd pue ‘lang
‘quasudinba ‘icqe] ‘STETADIEY

*sTo0d

u01IUd1Sp puE *sfood jusm
—Ip9s ‘sAEmT11ds acusBiswo
‘swEp 01 puel=sanised jJo
€108 oMl pue ‘pueisfuea
JOo S3l1de fg7 ‘pueldead

1o 2128 QI JO UOTISI2AL0D

$302139 IO S2UNSEI|N
SEXS] ‘pPOaysiolEm ¥291D MOTTIM

PanuEit o o~ INJQOOV ALTIVAD SVINIRNOIIANT

UBT,; pe3oeles

Ab

$IUBWITUIOD
9TqRAST1I1211T
‘7 10 9TQISasAdLIT 1

SJUaLOLLL)




-

L]
-1
RCala

—

r—

‘UCTIPUTPI00) SUTUUEBTY IO UOTSTALI( ‘a0U3IdA0H dYl Jo 93TII0

96T 4BR
‘jo0alo1g Aiisnpuildsiul SEXI] 243 UL P2IBUZLISIP SB ‘SBEXD]
0€E"6ES §303133 TEIOTI=2U2q 18N
016G § §33333J2 BSILAPE [EBIV),
08 aauepual
—uTEm puer ucTieEIRA(
09 uoTiellsTulupe Joaloly

Lo s (soaInseam TRINIINIIS}
UOl3ETIRISUT Ivatoudy -

§21N33nI13s HUTpiel -
—91 1331BMPUOT] OM] "E -

*sandinn Ayl

SA2IYIE 03 UOTE31 143

ATUITH WOl Zuringrizuod
§201In0sal1 JO anfea YL 1

$153109319 2SIDAPY

fenuue a8eviaay /T

45 §31293J2 TEIDTIAU2q Te3IO]

007 0oL AdRpUODBY 4
vy “Hgs uvoijusnalad poolqd ®

‘U0TSRI 2YI Ul SuTprsAa

" £128N 93 S30TAIIS

pPuE $pood jo jndano
pasea1duT Jo¢ anfea Ul T

15392118 [ETINIIauag

raLeaul

/7 uctd#ay

PAWDOLL 'Y
uotIey
/7 uoiday J0 159y
/1 §322132 1O SoINSEI S3usuodnog /1 8399332 3u
SEX2] ‘PIYSIIIEM N2BLD MOTTIM

TRIANDDY INAWJOTIAFT TYNOLOTY

.C....,_q.m P o
T [

S VST,

i
1
§|

avoduan

50 uordoy je1jud) Yinos [z

AT




96T LBR

(saz2f §)

potiad LOTIR[IEISUT
2y1 1240 JusuwhoTd

—-wod POTITNS-TMas

- Jo samsd-urw 7|

sqot pRiiTYs
- -1Lwas jusuemi=d ¢

uoTIEN
10 389y /1 uolday
§319031@ ]O Seanseal

Jo 0 *30aloayg

i
o
sl
o
4

s302338
TeToLJ2uUaq 12N

s3198133 aSieapy 1BIO),
sqol o

SBGA] puE aaqunu
ut sseaansq I
18309312 SS13ADPY

: JusmAnduy

g1uauadimn
SE¥D

T-PAnUTIUNT -

1R1000Y

‘u0T3IBUIPICO] BUlUUE JO UAlSTAT( ‘Ivulanos 2143

A13snputriaju] Sexs] 9yl ul paieufls2ap s' fuolfay [BIjua) yinos

(sieak )

poraad uor3iwIRISUT
ay3 1ano jusmio]d

-me poITIAS-TWas

- jo saesh-uem 7i

sqol paTTINs
- —Twas juaurwiad 4

(saead ¢)

potaad uocligfiulsul
2y3 18a0 Juswhoyd

~Wa pPa1iIYS—-1Was

- 10 saesd-uelt 7T

snol pa{11ys
- -Twas juauemisd 4

.

il

UoTIEN
10 183y /T uar¥ay

‘pPAaYsIdIEN A3ATY BUUEBQES

TRERAOHTIAZG IVVO O

UBT4 [ 10108

s=df3 puwr asqunu

T

s3033]39 [EIDIZduaq [eBl0]

Uu139NI3sUCa
Joaloead 103

juswiordmy -q
JuawAo 1dwy
TeinzfnoTady e

sqol 10’

aYy3 ul asealdur [
153297379 [ELIOTIaURY

rauswsinrdwy tg

A8




Selected Plan
REGIONAL DEVELOPMENT ACCOUNT - Continued-3

Willow Creck Watershed, Texas

Compaacnt s . Measurcs of effects
Regian 1/ Rest of
Nation

C. Population Distribution

Beneficial cffects ireate 4 permanent -
semi-gkilled jobs in
a vural area and 12
man-years of semi-
skilled ewployment
over the installation
period (3 years).

Adverse effects - -

D. Repgional Economic Base

ancd Stability
- Beneficial effects Create 4 permanent -
semi~skilled jobs and
12 man-years of semi-
skilled vcwployment over
the installatinn period
(3 vears). Reduce flood
bazard on 1,780 acres
of flood plain.

Adverse effocts -

I/ South Central Region af Texas, as desipaated in the Texas Interindustry
Preject, Otfice of the Governur, Division of Plinming Cpordivation.

May 1976
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Selected Plaa
SOCTIAL WELL-BEING ACCOUNT

Willow Creeck Watershed, Texas

Components Measures of effects

Beneficial and adverse
clfects: -

A. Real Income 1. (reate 4 permanent semi-skilled jobs and
digstribution 12 man-vears of semi-skilled employment -
over the Installation period (3 years).

2. Create an average annual regional iacome
benefit distribution of $44,840 by income
class as follows:

Percentage of Percentage
Adjusted Gross Benefits in
Income Class ~ Income in Class  (lass
(dollars)

Less than 3,000 6 -
3,000 - 10,000 52 10 )
More than 10,000 52 90 -

L

3. Local average annual cost to be borne by
region total 55,510, The percentage of
contributions to local costs, by income
classes, is not readily available.

B. Life, hLealth, 1. Reduce floeding on 1,780 acres from an
and safety average aunual flooding of 810 acres to
205 acres or 74.7 percent.

May 1976
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PART TI1
ABBREVIATED ENVIRONMENTAL QUALTTY PLAN

Willow Creek Watershed, Texas

Fuvironmental quality is a major concern that must be considered in
planning soil and water eonservation projects which involve changes

) in land nse and alterations of existiog ecosystems. This plan was

) developed for the Willow Creek Watershed in an effort to identify
conditions whiclh affeet the quality of the watershed cnvironment and
to provide a plau of aetion to meet environmental qualitv objeetives.
Prvironmental gquality obiectives of the plan are the preservatibn nr
enjranvement ot uareas of aatural beauty; conservation and improvement
of the soill, water, air, and related resnurces; and the preservation

and enhancement of biclogical resources and ecosystems of the water—

2 Shed.

Willow Creek Watershed is located in the east-central portion of west
Texas Iln Runnels and Tom Green Counties. Willow Creek rises in north-
eastern Tom Green County about 15 miles northeast of the city of San
Angelo, Following a sontheastward course, Willow Creek crosscs the
extreme southwestern corner qf Runnels County, passes closely by the
city of Miles, and flows back into Tom Green County where it conflu-
ences with the Concho River. The Coneho River is a trihutary of the
Colorade River which is in the Texas Gulf Water Resnurce Region. The
waturshed drainage area is 45.91 square miles (29, 382 acres}, has an

average width of 3.7 miles, and is about 12.5 miles long.

Atll




the watershed lies within the Central Rolting Red Plains Land Resaurce

~rea. Watershed elevations within the watershed range from about 2,100
feol shove mean sea level along the northwestern divide to 1,700 feet at
the conflucnce of Willow Creek and the Concho River. The extreme north-
sostera odpe of the watershed is a hilly, rolling area that changes
Lbhraptly to gently sloping, nearly level topography. About nine percent
(2,650 acres) of the watershed has stopes ranging from three to twenty
percant.  The topography of greatest slopes is found in the hilly axrca

provivusly mentioned and as valley slopes along the majur stream courses.

|]|'{

. remaining 91 percent (26,732 acres) of the watershed is gently

Stophire Lo nearly lovel (less than three percent slope).

C1imatic conditions in the watershed are semi-arid. The average annual
arceipitation 1s about 20 inches.. Thirty years of records indicate that
abott 32 percent of the precipitation falls during the months of May and
September. Winter and carly spring are usualtly dry. Net annual evapar-
arlen rate for the area is about 62 inches, Temperatures range from a
mona masimom in Jduly of 97 degrees Farenheit to a mean minimum of 34

dJeormes Fabhronheit g January. Noarmal growing season is from about

dareln 30 to November 15, or 230 days.

Land ases in tle watershed are cropland (15,805 acres); pastureland awml
havland (118 ncres); rangeland (10,694 acres); and miscellaneous (2,765

aerea) which includes reoads, higbways, urban areas, farmsteads, cemetery,

and the Lowlyear facility,

Al2




4% sludy of e inting conditivns within the watershed indicates that dum-
tue caused by flooding and inadequate treatment of agricultural lands

canstityut e gsivnificant envirommental yuality problems. Flooding canses
woaetary and propercty losses, disraption of nermal hnman activity, deple-
i fon of the basic soils resonrce, amd concern {eor life and property.
tnadeqaate applicatica of plamued sonservation Jand treatment has limited
the wwost efficient use of soif, plant, water, and related resvources in-
“tading weosystems with wildlife habitat value. Inadequate land treatment

cosnlits 01 a logs of fhe soils resparce vhrongh crosion, sediment damage

bee apriceityaral areas, and dwereased poliation ol surlace water. . Floading

and inadegaate 1oand treatment altsn derract from the appearance ol the

watorshed,

Crpimd wator obtained frow wells ig used jfor domestic purpeses and for
livestoeok thronghout the warerslwed.  Municipal water for Miles is alse
obtained from wells. A small scereape of cropland sonth and north of
.8, Hishway 67 is irrigated with ground water. During years of near
swormal rainfall the gquantity available for these uses is adequate.
However, during oxtended periodis of Jdronght, gronnd water is not a

dypendable source for these nses.

suriace weter resources [oar livestock and domestic uses in the area are
Yrom small Farm pomds and limited ymoemd water seceps. The quality of
fhoge semrees is considered to be sithin tolerable limits of health and
salety For the lrerale.  However, during prolenged periods of dronght,

these are ot reliable sonrevs of water.
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Fisheries habitat within the watershed is limited to farm ponds and semi-

permanent peols in stream channels.

A limited population of white-tauiled deer inhabitat the western edge of
the watershed. The population is estimated te be about one deer for 200
to 250 acres in the western portion of the watershed. Winter food for
deer is sometimes scarce, suppressing population, Due to economic con-
siderations from recreational opportunities provided by deer hunting, it
is desirable to at least maintain, if not increase, the deer population

in the watershed and surrounding area.

Riv Grande turkey utilize a large portiom of the watershed along stream
courses primarily during the spring and summer. Waterfowl populations
are linited due to lack »f suitable habitat; however, numerous species
of waterfowl and sandhill cranes utilize farm ponds and cropland as

resting areas during migration periods.

Bobwhite quail, scaled quail, and wourning dove are the primary game
species in the watershed. A survey conducted by the Texas Parks and
Wildlife Department in 1969 and a field investigation by Fish and
Wildlife Service in June 1974 indicated 0.33 quail per acre in the
Runnels County partion of th; watershed. Bobwhite quail is the domi-
nant species. Quail pmpuiation on the Tom Green County portiuon of the
watershed is 0.125 guail per acre. Scaled guail is the dominant
species. Mourning dove are very plentiful in the watershed. large

acreages of prain sorphum and small grain maintain a dove population

year—-round.
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There are four archeological sites in the watershed. They occur just

above the couf lunence of the north and west branch of Willow Creek.

Three =ites are along the north branch and one site is along the west
hranch. The sites have a combined area of about 48,9530 square meters.
Preserviation and resulting study of these sites would add to man’s

pnderstanding and knowledge af the surrounding area.

Component needs [or solving preblems related to specific environmental
coulitions are listed below:
L. Arcas af Natural Beauty
. Reduce upland eresion, tributary gully erosion, and the
resuwltant deposition of sediment and debris.
b, Maintain and enhance a diversity of landscapes.
¢. Properly dispose of any unsightly refuse that is
presently lying along county roads.
2 Quality and Quantity of Water, Land, and Air Resources
a. Tmprove the qunality of streamtlow by reducing the amount
of sediment delivered to streams and lakes from shect
and gully erosion.
b. Proteet the soils resource from deterioration by reducing
erosion and sediment deposition.
C. Maintain or improve praductivity of cropland and grassland.
dJ. Prevent {[lood damwage to transportation systems and to
uti.irices.

e. Provent flood damape to agricultural land.

AlS




f. Reduce the amount of solid wastes and debris entering
streams.
g. Reduce the potential for damage to future flood plain

development.
h. Prevent contamination of surface water resources.
i. Provide a suitable means of collecting and disposing of

solid wastes from Miles and the watershed area.

3. Biological Resources and Ecosystems
a. Create additieonal fishery habitat.
b, Provide improved food supplies for wildlife.
c. Reduce damage to habitat from fleoding, sedimentation,

and scour.

d. Progide information to land users concerning natural
ecosystem use. i

e, Provide technical assistance to land users in the appli-
cation of land treatment beneficial to wildlife,

f. Develop an informational program to gain the cooperation
and assistance of watcrshed land users and residents in
establishing significant wildlife habitat in the
watershed, -

4. Geologpical, Archeological, and Historical Resources

a. Preserve four archeological sites for future study
and appreciation.

b. Nominate Sitc X41TG2 to the National Register of Historic

Places.




The plan elements for environmental quality comsist of land treatment
measures, land acquisition, public information activities, and land use
conversion. Public and private funds will be used for implementation of

those planned elements.

Cropland treatment measures would include cropping systems (use of diver-
sified crops in rotation and the management of their residue}, terrace
systems, grassed waterways, and diversions. Pastureland treatment would
consist of planting or seeding adapted species of perennial or bicnnial
forage plants and managing these for leng-term production and use. Con-
scerviation land treatment on rangeland would consist of brush mahagement,
raupe seeding, deferred grazing, proper grazing use, and planned grazing
systems. Wildlife ppland habitat management would also be an increment
of the land treatment to be implemented as either a primary or secondary
land use. Fish poild management could be used to develop fisheries in
the watershed. Land users would be encoura:ed and assisted in the
application and maintenance of these mecasures by the three local soil
and water conservation districts with technical assistance from the

Spil Couservation Service.

Financial assistance, on a cost-share basis, is available through the
Rural Euviroumental Canservation Program administered by the Apricultural
Stabilization and Conservation Service and the Great Plains Conservation
Pragram administered by the Svil Conservation Service. Loans for the
application of needed soil and water conservation measures are available
through the Farmcrs Hume Administration and through local commercial

tending institutions.
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A suitable landfill site for praper disposal of solid wastes would be
acquired and operated with a cooperative effort of the City of Miles and
the vounty commissioner's courts of the two counties in which the water-—

shed is located.

The adequate preservation of four archeclogical sites will require a
total of approximatcly 48,950 square meters of land to be prescrved in
sito. Tt is anticipated that funds could be available from the Tom

Green Caunty Historical Society ta acquire the needed land.

Ta order to substantially reduce the need for flood protection, it would
be ncvessary to convert about 640 acres of cropland in the flood plain to
a land use lecss susceptible to floodwater damage. With this measure it
is anticipated that about 80 percent of the cropland would be converted
to impraved pastureland and about 20 percent would revert te native vege-
tation. This alternative would significantly reduce the flood plain dam-

age caused by floodwater, sediment, and erosion.

The estimated initial costs of the environmental quality plan are as

follows:
1. Completion of planming and implementation of necded larnd
treatment : 5189, 560
2. Acquisition of five acres suitable as a landfill site
and macliinery to properly operate the facility S 46,000
3. Acquisition of approximately 48,950 square meters of

laud to he preserved in situ for four archeological

sites 5 21,000
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4. Changing the present land use on about 604 acres in
the flood plain to a use that is less susceptible

to damage by flooding $ 13,000

TOTAL: $269, 560

The cnvivonmental effects which would result from the implementation of

the unvironmental qualitvy plan are as follaws:

1. Arvas of Natural Beaaty

a. Enhance the appearance of the 78 farms and ranches in the
witershed through the applicatinn and maintenance of land
treatment.

b. Fliminate unsightly litter and solid wastes from along water-
shed roads, unauthorized dumps, and within Miles by providing
&t sanitary landfill to the residents uof the watershed area as
a suitable means of disposal.

2 Quality and Quanticy of Water, Land, and Air Resources

a. Reduce the sediment load carried in watershed 1unoff through
reduction of sheet ervasion, gully erosion, and floud plain
scour by installation of needed land treatment and changing
the land nse gn approximately 640 acres.

b. Prevent the deterioration of the land rescarce base by pro-
viding prutection fram crosion by installing or applying
needed vegetative and structural treatment mensures.

€. Maintafu and enhance the productivity of the land resource

base by applying agronomiz and vegetative wanugement practires.
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3.

d. Reduce flooding on approximately 1,780 acres of agricul-
tural land in the flood plain by installation of needed
land treatwment.

e, Reduce the intervuption of use from floodwater of the
transportation system in the flood prone areas.

Biclogical Resources and Selected Ecological Systems

AL Create additional fisherics in the watershed with the
complekion of 13 {arm ponds as a part of the planned
land treatment.

b, Improve the quality of hahirat for wildlife through reduc-
tion of flonding, sedimentation, and flood plain erusion.

Q. Improve the quality and quantity of habitat for wildlife
through wildlife upland habitat management as either a
primary or secondary land use.

Geological, Archeclogical, and Historical Resources

a. Protect four archeological sites from further deterioratiom.

b. Nominate one of the four archeological sites to the National
Register of llistoric Places.

a. Increase man's knowledge and appreciation of the surrounding
area.

Irreversible or Trretrievahle Commitments

a. Commit the use of approrimately 48,950 square meters of
agriciultural land for an indefinite period of time for
the preservation of four archeolougical sites.

b. Commit labor, energy, and materials for total project

construetion.
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WATERSHED WORK FLAN AGREEMENT

hetween the

Willow Creck Water Control District
Local Organization

Runnels Soil and Water Conservation District
lLocal Organization

North Concho River Soil and Water Conservation District
Local Organization

Concho Spil and Water Conservation District
Local Organization

{hereinafter referred to as the Sponsoring Local Organization)

State of Texas
and the

Soil Conservation Service
United States Department of Agriculture

{hereinafter referred to as the Service)

Whereas, application has heretofore been made to the Secretary of
Agriculture by the Sponsoring Local Organization for assistance in pre-
paring a plan for works of improvement for the Willow Creek Watershed,
Stite of Texas, under the autbority of the Watershed Protection and
Fload Prevention Act (P.L. 566, 83d Congress; 68 Stat. 666), as amended:
and

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

Whereas, there has been developed threough the cooperative efforts
ot the Sponsnring Local Ofganization and the Service a mutually satis-
tactory plan frr works of improvement for the Willow Creck Watershed,
State of Texas, hereinatter referred teo as the watershed work plan,
which plan is annexel to and made a part of this agreement;




Now, therefore, in view of the foregoing considerations, the
Sponsoring Local Orpanization and the Sevretary of Agriculture, thraugh
the Servivce, hereby agree on the watershed work plan, amid further agree
that the works of improvement as set forth in said plan can be installed
in about thrve vyears.,

[t is matually agreed that in installing and operating and maintaining
the works of improvement substantially in aveordance with the terms,
vonditiens, and stipulations pravided for in the watershed work plan:

1. The Sponsoring Tocal Organization will acquire, with other than
PL-566 funds, such land rights as will be needed in conmection
with the works of improvement. (Estimated Cost $75,390)

2. The Sponsuring Local Organization assures that comparable
replavement dwellings will be available for individaals and
persons displaved from dwellings, and will provide relocation
assistaee advisorv services and relocation assistance,- nake
the relevation payments to displaced persons, and otherwise
camply with the real property acquisition poliries cantained
in the Uniform Relovration Assistance and Real Property
Acquisition Palicies Act of 1970 (Public Law 91-646, 84 Stat.
1894) effective as of .January 2, 1971, and the Regulaticns
issued hy the Seervetary of Agriculture pursuant thereto. The
costs of relocation payments will be shared by the Spansoring
Local Organization and the Service as follows:

Spoasaring Estimated
Local Relocation
Organization __Service = Payment Costs
(percent} {percent) (dollars)
Relocation
Payments 35,2 64 .8 o1/

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

1/ Investigation has disclosed that under present cunditians the project

- measures will not result in the displacemcnt of any persecn, business,
or farm uperation. However, if relocations become necessary, relocation
payments will be cost-shared in accordance with the percentages showa.
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4. The percentages of constructicn costs of structural measures to he
paid by the Sponsoring Local Organization and by the Service are
as follows:

Sponsoring
Wovik~ of t.ocal Estimated
Tnprovement Organization Service Construction Cost
{percent) (percent) {dollars)
- Twes (2} Flandwater
Ruetarding Structures 0 100 248,410

5. fhe perventages uf the enginecring costs to be borne by the
spousoring Local Organization and the Service are as follows:

Sponsoring
Works of Locat Est imated
laproveaent Orpanization Servive Enpineering Costs
(percent) (percent) {dollars)
Twe (2) Fleodwater
Retarding Structures 0 100 13,5870

- 6. Thr Sponsaring Local Organization and the Service will each bear
the costs of Project Administration which it invurs, estimated
to be §1,000 and 840,510 respectively.

7. The Spounsaring Local Organization will obtain agreements from
owners of not less than 50 percent of the land above each reservoir
and [loodwater retarding structure that they will ecarry out
conservation farm or ranch plans on their land.

], The Sponsoring Local Organization will provide assistance to iand-
ewners and operatoers ta assure the installation of the lond treat-
ment measures shown in the watershed work plan.

g. The Spomsoring Loecal Organization will eucovurage landowners and
operitors to operate and marintain the land treatment measures for
the praotection and improvement of the watershed.

{0. ‘the Sponsoring Loeal Orpanization will be responsible [or the
aperation and maintenance of the structural works of improve-
ment by actually performing the work or arranging for such work
in Aavcordsnce with agreements to he vntered into pricr to
issuing invitations to bid for construction work.

iii




11.

12,

11.

14,

16,

The costs shown in this agreement represent preliminary estimatces.

In finally determining the costs to be borne by the parties hereto,
the actual costs incurred in the installation of works of improve-

ment will be used.

This agreement is not a fund obligating document. Financial aud
other assistance to be furnished by the Service in carrying out
the watershed work plan is contingent on the availability of
appropriations for this purpose.

A separate agrcement will be entered into between the Service and
the Sponscring Local Organization before either party initiates
work involving funds of the other party. Such agreement will set
forth in detail the financial and working arrangements and other
conditions that are applicable to the specific works of improvement.

The wiatershed work plan may be amended or revised, and this
agreement may be moditied or terminated only by mutual agreement
of the parties hereto except for cause. The Service may terminate
financial and other assistance in whole, or in part, at any time
whenever it is determined that the Spensoring local Organization
has failed to comply with the conditicns of this agreement. The
Service shall promptly notify the Sponsoring Local Organization
in writing of the determination and the reasons for the termi-
nation, together with the effective date. Payments made to the
Sponsoring Local Organization or recoveries by the Service under
projects terminated for cause shall be in accord with the legal
rights and liabilities of the parties.

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 thevefrom; but this provision shall
not be construed to extend to this agreement if made with a
corporation for its general benefit.

The program condacted will be in compliance with all require—
ments respecting nondiscrimination as contained in the Civil
Rights Act of 1964, as amended, and the regulations of the
Secretary of Agriculture (7 C.F.R. 15.1-15.12), which provide
that no person in the United States shall, on the ground of
race, color, or national origin, be excluded from participation
in, be denied the benefits of, ar he otherwise suvbjiected to
discrimination under any activity receiving federal financial
assistance.

This aprcement will not become effective until the Service has
issued a notitfication of approval and authorizes assistance.
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~Willow Creek Water Control District By ,{/ffiﬂ '
Local Organization Richard Book
Title Chairman

Route 2, Box 157

Miles, Texas ' 76861 Date April 6, 1976
Address Zip Code
ihe signiay of this agreement was authorized by a resolution of the governing
body of the Willow Creek Water Control District

Local Organization
adopted at a meeting held on April 6, 1976
) Route 2, Box 157
il 1L 2 Z//’/(Mf_.\./ Miles, Texas 76861
Secrdtary, Local Organization Address - 2ip Code
. James Urban

Date April 6, 1976

Runnels Soil and Water tf?;/ fé(lfz;h{ . -
Conservation District By v77 v D 9 Y -{Z?,
Local Organization Cone Robinson, Sr.

Title Chairman

Box 446, Ballinger, Texas 76821 Date April 6, 1976

Address Zip Code
The signing of this agreement was authorized by a resolution of the governing
body of the Runnels Soil and Water Conservation District
Local Organization
ad0pted at a meeting held on March 12, 1976
j/;2:~',/’ /,geyj{::iﬁgﬁpfgctlng RBox 446, Ballinger, Texas 76821
Sécretary, Local Organization Address Zip Code

Otto Gottschalk
Date April 6, 1976




Norch Conchao River Soil
and Warer Conservi tion FI_)_t_f_;Ft_r_j ot _ By sjz/ %_, 4 M_ZQ ______

-

Local Organization : 5. K. Horwood
Title Chairman

P. 0. Box 724

Sterling City, Texas 76951 Date April 6, 1976
Addruess Zip Code
The siguing of this agreement was authorized by a resolution of the governing
body of the North Concho River Soil and Water Conservation District
Local Organization
adopted at a meeting held on March 9, 1976

P. O. Box 724
Sterling City, Texas 76951

Address Zip Code

Secretary ocal Organizati <

August Frysak
Date April 6, 1976

Conche So0il and Water
Conservation District By /Z/&u—zp ,aé_ ),«;Mfgz,
Local Organization Ben 0. Sims

Title Chairman

P, 0. Box 392

Fden, Texas _ 76837 Date April 6, 1976
Address Zip Code
The signing of this agreement was authorized by a resolution of the gaverning
body of the Concho Soil and Water Conservation District
Local Organization
adopted at a meeting held on March 4, 1976

P. 0. Box 392

#
[N —
r\‘éz/// . Q)Aﬂ-ﬂ/./ Eden, Texas 76837

Eacretary,/ Local Organization | Address Zip Code

IArry Book
Date April 6, 1976
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Appropriaste and careful conside
1

asp.ets of this project.

ratian has heen given to the environmental

Soil Conscrvatian Scrvice
United States hepartment of Agriculture

Approved By:

JQ-{_‘Q&/W— CWJA/&/I_ —

Statd Conservationist
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WATERSHED WORK PLAN
FOR

WATERSHED PROTECTIQN AND FLOOD PREVENTION

WTLLOW CREEK WATERSHED
Runnels and Tom Green Counties, Texas
Prepared Under the Authority of the Watershed
Protection and Flood Prevention Act, {(Public Law
566, 83d Congress, 68 Stat. 666), as amended.
Prepared by:

Willow Creek Water Control District
(Sponsor)

Runnels Soil and Water Conservation District
{Sponsor)

North Concho River Soil and Water Conservation District
(Sponsor)

(Sponsor)
With Assistance by:

U.S. Departument of Agriculture
Soil Conservation Service

May 1976




WATERSHED WORK PLAN
WILLOW CREEK WATERSHED

May 1976

SUMMARY OF PLAN 1/

This wark plan for watershed protection and floed prevention for Willow
Creek Watershed has been prepared by the Willow Creek Water Control
District aud the Conche, Nerth Concho River, and Runnels Soil and Water
Conscrvation Districts as the Sponsoring Local Organization. Technical
assistance has been provided by the Scil Conservation Service, United
States Department of Agriculture. The U.S. Fish and Wildlife Service,
United States Department of the Interior, in cooperation with the Texas
Parks and Wildlife Department, made a reconnaissance study of fish and

wildtife - sonrces of the watershed. The watershed work plan has been
coovlinared with the Texas Historical Commission and the National Park
Servie.r, LIS, Archeological survevs of the floodwater retarding

strnctnr - sites were conducted by the Archaeology Research Program,
Department of Aathropology, Southern Methodist University.

Financial assistance in developing the work plan was provided by the
Texas State Soil and Water Conservation Board.

Willow (reek Watershed comprises a total area of 45.91 square miles in
portions of Runnels and Tom Green Counties. Jt is estimated that 53.3
percent of the watershed is cropland; 0.4 percent is pastureland and
hayland:; 36.4 percent is rangeland; and 9.4 percent is in miscellaneous
uses such as the city of Miles, public roads, farmstcads, stream channels,
i ecemetery, and the Goodyear facility.

The principal problem within the watershed is one of extensive and
fre-ueut flooding on porticns of the 1,780 acres of flood plain which
reanlts in damage to crops, grasses, soils, agricultural properties,
public reads, and bridges. Total floodwater, sediment, erosion, and
indirect damages are estimated to average $46,880 annually.

Project ohjectives are the proper use, treatment, and management of soil
and water resoarces in the watershed; protection of flood plain lands
and property: and stimulation of cconomic development of the area as a
result af project installation. The project as formulated meets these

ohjeetives.

by reference ta source, were collected during watershed planning
investipations by the S6il Conservatian Service, U.S5. Department of

Avriculture.




Landowners and operators will establisb and maintain necded land treat—
ment measures on 2,300 acres of croplami, 120 acres of pasturcland, and
2,980 acres of rangeland during o threc-vear installation period.
Secondary treatment for wildlife upland habitat manapement will also be
applied. The installation cost of these land treatment weasurcs is
catimated to be $971,050, which will be from funds othetr than Pablic Law

66,

The structural measores in this plan are two floudwater returding
stroctures tu be installed within a three-vear installation period. The
tptal estimated cost of those measures is $379,280, of which the Tocal
share is $76,390, and Pablic Law 566 share is $302,890. Local share of
the cost consists of land rights and project administratiun.

Tnstallat ion of the project will contribute to the conservation; orderly
developmeat: and prodvctive use of the watorshed’s soil, water, and
related resources.

Witershed tands will be protected from erosion, and Sediment vielded to
floed plaiu areas and downstrean sediment accumplatien will be reduced,
The preject will provide protection to 1,780 avres of flood plain lands
within the watershed and will benefit dirvectly 20 owners and operators
of apricultural land in the tlood plain. Water temporarily impounded in
the sediment poals can he used for waterfowl nesting and resting areas,
Fisheries habitat, and Livestack and wildlife watering areas.

Additional opportunitics for employment will be created effecting a
greater potential For increased income to hauscliolds and demand for

servives.

lastatlation and functioning of the two floodwater retarding structures
witl require 409 avres of agricultural laad. A total of 104 acres of
this area will be neceded for dams, emergency spillways, and scdiment
pools up to the lowest nngated cutlet. The existing vegetation on this
104 acres will he destroyed during construction. Approximately 305
qcres of wildlife habitat in the sediment reserve and retarding puols
will be altered. Water impoonded in the sediment pools will create 69
acres ol fish habitat. Dove nesting habitat wiil be reduced; uand apland
habitat for deer. turkeys, fur-animals, bobwhites, and songbirds will he
winimally displaced with the installation of the floudwater retarding
strictures. Watcerfowl habitat will be created vo approximately 6Y
acres. Flowage easements will be obtained on 24 acres below the spillway
of Flaodwater Retarding Structure No. 1.

Average avnaal [loodwater, sediment, erosion, and indirect damapges will
he reduced from $46,880 to $9,870 by the propesed project. Average
annnal henefits accruing o floodwater retarding structures in the

]




watershed will be $44,840 which includes 334,640 damage reduction
benefits and $10,200 secondary benefits. The ratio of total average
annual benefits accruing to floodwater retarding structures ($44,840) to
the average annual cost of those measures ($24,110) is 1.9:1.0.

Land treatment measures will be implemented and maintained by owners and
operators of land upon which the measures will he applied under agreements
with the Concho, North Concho River, and Runnels Soil and Water Conser-
vation Districts.

The Willow Creek Water Control District will be responsible for operation
and maintenance of the floodwater retarding structures. Cost of opera-
tion and maintenance of the floodwater retarding structures is estimated
to be $820 annually.

WATERSHED RESOURCES - ENVIRONMENTAL SETTING

Physical Resources

Location and Size

Willow Creek Watershed is located in the east-central portion of west
i‘ecxas in Runnels and Tom Green Counties. Willow Creek rises in north-
eastern Tom Green County about 15 miles northeast of the city of San
Angelo. Following a sountheastward course, Willow Creek crosses the
extreme southwestern corner of Runnels County, passes closely by the
city of Miles, and flows back into Tom Green County where it confluences
with the Concho River. The Concho River is a tributary of the Colorado
River which is in the Texas Gulf Water Resource Region. The watershed
drainage area is 45,91 square miles (29,382 acres), has an average width
of 3.7 miles, and is about 12.5 miles long.

Major tributaries to Willow Creek are Bottle Creek which flows through
Miles, Texas; and three unnamed creeks (figure 5).

Stream channels and banks in the watershed are in their natural state
except where they have been modified by the comstruction of bridges or
low water crossings. Streamflow is ephemeral, occurring only in response
to surface runoff. .

Climatic Features

Climatic conditions in the watershed are semi-arid. The average annual
precipitation is about 20 inches. Thirty years of records indicate that
about 32 percent of the precipitation falls during the months of May and
September. Winter and early spring are usually dry. Net annual evapora-
tion rate for the area is about 62 inches. Temperatures range from a
mean maximum in July of 97 degrees Fahrenheit to a mean minimum of 34
degrees Fahrenbeit in January. Normal growing season is from about

March 30 to November 15, or 230 days (Texas Almanac 1973).




Geology

Geolopic strata, listed in ascending order, that crop oat in the watershed
are the Vale and Choza formations of the Clear lork Group and the San
Angelo Formation of the Double Mountain Group. These formations are all
sedimentary rock in the Permian System, Pleistocene and Recent alluvial
deno: its are present on and adjacent to the flood prone areas.

Permian strata in the watershed strike generally northeast-southwest and
dip gently to the northwest. There is no faulting or folding of strata )
in the watershed and surrounding area. -

The oldest rock unit exposed in the watershed is the Vale Formatien. -
This formation crops out in the eastern and southeru portions of the
watershed and is comprised of two parts totaling about 115 feet in
rhickness. The lower 50 feet is red and green shale or sandy shale; and
the upper 65 feet is the Bullwagon Member composed of red and green
gypsiferouns shale with twe ten-foot thick beds of dolomite or dolomitic
[ imestone separated by aboot three feet of shale. There are surface
exposnres of the Bullwagen Member along the Concho River near the mouth
of Wiilow Creek.

The Choza Formation lies conformably over the Vale Formation and crops

out in the central portien of the watershed. The Choza Formation consists
ol red and green shale with dolomite and dolomitic limestone. Merkel
Dolomite which occurs in the Choza Formation is the most obvious and
persistent dolomite member in the watershed vicinity. Total thickness

of the formation, according teo Henderson (1928), is 625 feet.

The San Angelo Formation overlies unconformably the Choza Formation and
crops out in the extreme northwestern portion of the watershed. This
formation, as exposed in the watershed, is composed of a basal quartz
and chert conglomerate overlain by brick-red, fine-grained argillaceous
and clayey sandstone.

Remnants of Pleistocene alluvial deposits (lLeona Formation) are present
on valley slopes along stream courses and as topographically high terrace
materinls in the form of silt, sand, and gravel on gently sloping areas
and ns level areas. Poorly consolidated caliche is overlain by one to
two Feet of indurated caliche on nearly level areas. Recent deposits in
the floed plain arcas are comprised of clay, silt, sand, and reworked
gravel [rom the Leona Formation.

Elevation, Topography. and Slope

Elevations withip the watershed range from about 2,100 feet above mean
sea level along the northwestern divide to 1,700 feet at the conf luence




of Willow Creek and the Concho River. The extreme northwestern edge of
the watershed is a hilly, rolling area that changes abruptly to gently
sloping, nearly level topography. About nine percent (2,630 acres) of
the watershed has slopes ranging from three tc¢ twenty percent. The
topography of greatest slopes is found in the hilly area previously
mentioned and as valley slopes along the majovr stream courses. The
remaining 91 percent (26,732 acres) of the watershed is gently sleping
to nearly level (less than three percent slope). :

The entire watershed lies within the Central Rolling Red Plains Land
Resource Area. Fertility of most soils is raturally high. Some have
been cultivated since 1910 and crop yields are still high. Erosien
attributable to man has not had an adverse effect on the proeductive
capability of upland soils in the watershed. On many areas, it is not
readily apparent that erosion has occurred.

Soits in the watershed are divided into four associations (figare 3). A
soil asseciation is a landscape that consists of a characteristic pattern
or arrangement of soil series. A scil series is a distinctive kind of
5011 that is determined by examining the profile from surface to parent
material and describing the physical, chemical, and mineralogical
praperties. A soil association usually consists of one or more dominant
soil series in areal extent and at least one minor soil series. The
association is named for the dominant soils.

Mereta-Kimhrough Association. This asseociation is upland soils that
comprise about 45 percent of the watershed. Both the Mereta series and
the Kimbrough series are very shallow or shallow soils and comprise
about 80 percent of the association. They were developed in ancient
alluvial materials (Leona Formation). The remaining percentages are
composced of deeper soils, The deeper soils (greater than 40 inches of
total depth) are on nearly level slopes (zero to one percent) while the
very shallow soils (zero to 12 inches) and shallow soils (12 te 20
inches) are on nearly level to steep slepes (zero to 45 percent),

Soils of the Mereta series comprise 530 percent of the association.

These soils are dark grayish- brown calcareous clay loams 12 to 20 inches
deep over indurated caliche. They are well drained, have a moderate
shrink-swell potential, and are moderately slowly permeable. Mereta
s0ils are used as cropland and rangeland.

The Kimbrough series is 30 percent of the association. Seils in this
series are darl grayish brown gravelly loams three to 12 inches deep
over indurated caliche. They are well drained, have a low shrink-swell
potential, and are moderately permeable. These soils, because of very
shatlow so0il depth, are not suitable for eultivation and are used as

rangeland.




The minor soil scries comprise the remaining 20 percent of the assoei-
ation and are the Portales, Estacado, Rowena, Angelo, and Olton. The
Portales, Estacado, and Rawena series are deep clay loams with moderate
to moderately slow permeability, low to moderate shrink-swell potential,
and oswed as cropland and rangeland.  Anpelo and Olton scoil series are
described ander the Teollowing discussion of the Angelo-0lton association.

Angelo-0Olton Association. About 45 percent of rhe watershed soils are
comprised of this association. These are deep, nearly level upland
soils developed in ancient alluvial sediments, well suited for and

pencrally nscd as ecropland.

The Ang:ilo series are 70 percent of the association. Soils in this
scries are calcareons dark prayish hrown to reddish brown clay loams.
They arc well drained, have a hipgh shrink-swell potential, and are
modervately slowly pormeable.

HMton =oils are 20 percent of the assoclation. These soits are clay
s that arve noncnlearcons in the upper horizons of the prnfilb and
caleareoas in the lower horizenz,  They are dark hrown, well drained,
have a mederate shrink-swell potential, and have o moderately =slow

permeahility rate.

I'he Tohosa, Rowena, Portales, Lipan, and Mereta series are the minor 4
sovils that comprise the remaining 1O percent of the association. Soils
in the Tohosa series are deep calcareous clays that are well drained,
very slowly permeable, and have a very high shrink-swell potential.
Rowena, Portales, and Mereta series have been previously discussed.

Vernon-Cobh Associatinn. This association is located in the cxtrewme
northwestern portion of the watershed and comprises about three percent
of the votal draicage area. Sails in the association are gently slaping
t steep slopes (one percent rto &5 percent respectively) that have
doveloped Trom clay-shale and sandstone. They are used mainly as

raongeland; however, seme very small acreages are coltivated.

5nils of the Vernon series are calcareons reddish brown clay from 20 to
36 inches thick over marine clay-shale. They are well drained, have a
high shrink-swell potential, and are wvery slowly permeable,

Cobb =oils have veddish brown fine sandy loam in the upper horizons and
sandy ciay loam in the lower horizons, ranging from 20 to 40 dinches in
depth. They are noncalcareoes, well draiced, bave a low shrink-swell
prtential, aad moderately permeahle.  Thete soils developed over sandstone.

The minar snil series in the association are Cosh, Berda, :md Kimbrough.
The Cnsh serics is very similar te Cobb soils, but the depth is 12 to 20
inches te sandstone. Berda soils are deep, moderately permeahle loams
with slopes exceeding four porcent. Kimhrongh soilg have bheen discussed
previons=ly,
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spur-Ricconcho Association. This association comprises about seven
percent of the watershed. Soils of the bottemland areas have been
developed from recent, nearly level, alluvium.

'he Sour series is 60 percent of the association. These soils are
calvareoas clay loams, well drained, moderately permeable, and have a
1ow shrink-swell potential. Clay content ig less than 35 percent.

Rinconcho soils are 40 percent of the association. These soils are deep
clay loawms with a clay cuetent of more tban 35 percent. They are moder-
ately well drained, slowly permeable, and have a high shrink-swell
potential,

Mineval and Groq_:ld Watcer Resources

Mineral reosonrces in the watershed consist of caliche, sand, gravel, and
petrnivum. 0il is prodnced From cight wells. Production from these
wells is appareutly low. Presently there are four caliche and gravel
jits in the watershed that FTurnish road bullding and repair materials
for local use, These matcerials are excavated from small open pits.
There are numerous locations throughout the watershed and surrounding
area that will yield ecaliche and gravel. CGencrally, these materials are
found in tlie Lecona Formatiow. There is a sand and gravel pit outside
the watershed to the west of Farm Road 1692 and near the confluence of
Willow Creek and Coneho River. This pit has yielded large amounts of
gravel and is apparently capable of producing wach more; however, exca-
wation nperatioas have been on an intermittent basis during recent
Yeuars.

e gravel and caliche pit and one uil well are in the drainage area of
each nf the two planned Floodwatcer retarding structures. However, there
are no known mineral resources in the areas to be uccupied by the two
floodwater retarding structurcs,

Ground water, obtained from wells, is nsced For domestic purposes and for
ivestuck throughout the watershed. Municipal water for Miles is also
obtained from wells. A small acreage of cropland sowth and north of
1.5, Highway 67 is irrigated with ground water. Doring years of near
normal rainfall, the quantity avajlahle for these uses is adequate.
lowever, during extended periods vt drooght, ground water is not a
dependable source for these uses. Grownd water guality is discnssed
wiwler Water Quality P slems.




Laund Use

Land use within the watershed is shown in the following tabulation:

Land Use _Acres Percent
Cropland 15,805 33.8
Pastureland and Hayland 118 0.4
Rangeland 10, 694 36.4
Miscellaucous * 2,783 9.4

Total 29,382 100.0

*Tncludes roads and highways, railroad, city of Miles, farmsteads,
cemetery, Goodyear Tire aund Rubber Company Proving Grounds,
ote.

There is a slight trend in land use of less cropland and rangeland and
more impraved pastureland and hayland.

The Vlood plain consists of 1,780 aeres excluding stream channels. This
is the area that would be innndated hy a flood having a recurrence
interval of once in every 100 years (figure 1). There are 20 farm and

rauch units that have land within this area.

Surface Water Rescurces

Surface water resources for livestock and domestic uses in the area are
from small farm ponds and limited ground water seeps. The quality of
water from those sources is considered to be within tolerable limits of
health and safety for the locale. However, during prolonged periods of
drought, they arc not reliable sources of water.

Wetlands

Wet lands in the watershed are two areas of Lipan clay soils totaling
approximately 100 acres. Both areas are classified Type 1 wetlands--
seasoually tlooded basins or flats (Shaw and Fredinec 1971). The larger
of the two areas is within the corporate limits of Miles, and the smaller
area is just ta the north of the community. Buth areas are either in
cnltivation as cropland or other uses such as roads and a few homesites.
Lipan clay soils will chardcteristically pond intermittently, and offer
some limited waterfowl habitat. The present land use, however, preclodes
and !liwits its value as wetland.

Feonomic Resources

The econcmy of the watershed is dependent largely an agriculture, whieh
is comprised mostly of the prodection and sale of livestock, cotton, and
grain sorghom.




Boring «oceat vears, the trend in the wate
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livyoatork produection.  This has resulted in the shifting of crapland

troem cash erep o forage and hay crops aad
neimproved cnad brashy pastureland has been
svorsses nrd o hay ocrvops.

Avirivnlened dnterprises

Ther: are approximately 108 farm and ranch
within tle watershed. These anits average
conpe Trem fess than 3 to wmore than 1,770
gradual inerease in 3ize and a decrease in
romelies.  Abont 85 percent ol the apricult
Therot is no pblic-owned laad in the water
celhiools, ere.
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Corrent Eceonpmic Conditions
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about 260 acres in size and
arres, There has been a
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nral land is owner-operated.
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local iens, accessibility,
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9

ers; 5,350 in the manufacturing
Sector.

ral law municipality with a
the cast-central portion of
Highway 67 and Farm Road 1692.
s not available. However, it
in the rural area. Little
years, ind ne signitivant

re.,




The incorporated area of Miles contains approximately 930 acres and lies
within the area served by the West Central Texas Council of Governments,

Land use in Miles is typical of that found in other small, rural communi-
tics of the region; i.e., scattered residential developments and a
comncentrated commercial and public services area. The major economic
resource base is from agriculture with some contribution from local

industry.

Nearby cities and their approximate distances from Miles are: San
Angelo, 19 miles southwest, and Ballinger, 17 miles northeast. These
cities provide the needed services and marketing facilities for the

area.

Approximately 61 miles of federal, state, and county roads, of which 16
are paved, serve the watershed residents. Mainline tracks of the Atchison,
Topeka, and Santa Fe Railway Company traverse the watershed parallel to
U.S. lUighway 67. Loading and unloading facilities are maintained at

Miles. .

Plant and Animal Resources

Floral Setting

Gould (1962) has divided Texas into ten primary vegetational areas,
characterized by a distinctive climax vegetation in each area. Runuels
and Tom Green Counties are samewhat unique in that they occur within
portions of two vepetational areas: the Edwards Plateau and the Rolling
Plaius (Regions 7 and 8). The convergence of the two areas is signifi-
cant in that the mixing of two or more regions may increase the botanical
diversity of the counties.

Willow Creek Watershed occurs wholly within the area designated by Geuld
as the Rolling Plains (Regicn 8). The Rolling Plains in Texas comprisc
about 24,000,000 acres ol gently rolling to moderately rough topography.
In a broader sense, this area is the scuthern most extention of the
Great Plains region of the central United States. The Rolling FPlains
are further characterized as being dissected by narrow, intermittent
stream valleys that flow mostly east and southeast. Elevation of the
Rolling Plains ranges from 800 to 3,000 feet, and annual precipitation
viries from almost 30 inches in eastern portions to ahout 22 inches in
the western portions.

1t can he inferred from Gould that the frequency and amounts of precipi-
tation have influenced the vegetational climax of the Rolling Plains.
Typically, the eriginal climax vegetation is considered to be a prairie
of tall and midgrasses. The coriginal vegetative compasition in relative
percentages was probably grasses greater than 90 percent, woody plants
less than 5 percent, and farbs 5 pevcent.
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Present Plant Communitics

The major plant community which is comprised of a mid and short grass
prairie with scattered stands of mixed brush is used as rangeland. As a
resuit of past management, the majority of rangeland within the water-—
shed presently bears little resemblance to its true climax status and is
generally in fair condition, having only 26 to 50 percent of climax
speeics present. In years of adequate precipitation, there is an
abundance of vegetation; however, many of the grasses are considered to
be increasers or invaders. Presence of those species indicates that
overgrazing in the past has allowed the brush and shrubs to increase
while the more desirous grasses and forbs have decreased. The effect of
overgraziug and proper grazing managemenl on vegetation is illustrated

by charts 1 and 2,

The description of rangeland is usually accomplished by classifving
native vegetation on a particular range site. A range site is an area
haviung similar combinatiens of edaphic, climatic, topographic, and
natural hiatie factors, resalting in a distinct climax vegetation or
plant community, and a potential forage production., They are usually
signtficantly different from adjacent areas. Range site descriptions
developed by plant ecologists aud range conservationists of the Service
coincide closely with the basic vegetational getting as established by
Gould and other authorities. The seven major range sites identified in
the watershed are the clay loam, shallow, very shallow, loamy bottom-
lond. heavy clay, saudstone hills, and sandy loam (figure 4). A more
detailed listing of climax plants on each range site is provided from
the Range Site Descriptions maintained in the respective local Service
fieid offices. Those lists enumerate the relative percentage compo-
sition of plant species in climax condition. In addition, they relate
the relative forage quality af plant species for various classes of
livestock and wildlife species. Chart 3 illustrates the grazing capacity
af watershed range sites.

tiydrolngic cover conditions an the watershed differ from ecological
conditions in that they are concerned primarily with the quantity of
existing vegetation and litter rather than species composition. An
estimated two percent of the rangeland is in good hydrologic condition,
78 percent is in fair hydrologic cendition, and 20 percent is in poor
hydrologic condition. Approximately 75 percent of the cropland is in
good hydrologic condition and the remaining percentage is in poor
condition. All of the pastureland is in good hydrolegic condition.

0f the seven rauge sites, the clay loam, shallow, very shallow, and

loamy bottomland ocenr on areas to be occopied by floodwater retarding
structnre sites,
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DECREASERS - Plants present in the potential plant community which decrease with overgrazing.

INCREASERS - Plants present in the potential plant community which initially increase with overgrazing but eventually decrease It
overgrazing is prolonged,

INVADERS - Plants not present in the potential plant community but which encroach and occupy the area vacated by the de-
creasers and increasers under prolonged over-use,

CHART NO, 1

This chart illustrates the reaction ol rangeland vegetation to prolonged periods ot overgrazing. The more desirable plants decrease,
Others present increase for 2 short time and then decrease as the grazing load shilts to them, Undesirable plants present only in

trace amounts invade and occupy the area vacated by the original plants.

CHART NO, 2

POOR _CONDITION
The invader plants increase in percent qround cover during the first few years when grazing pressure is llghtened or wholly re-

moved. This increase continues as long as there is bare ground lor this type ol plant to occupy. The increaser plants are low in

vigor and are slow to start spreading. Both increaser plants and the trace ot decreaser plants begin fo occupy more area as the
cover and litter accumulates and plant vigor increases, At this stage, the less competitive invaders, such as annuals, begin to

diminish and give way to plants of higher order.

FAIR CONDITION

The increaser plants continue to spread and compete more heavily lor the water, nutrients, and lighl, Decreaser plants gain
vigor, produce seed, and begin to spread more Tapidly by establishing new plants by vegetative means, The invader species start
to decline rapidly as competition becomes more and more severe.

GOOD CONQITION

Decreaser plants increase more rapidly. Invader species continue to be eliminated as competition wilh plants ot higher ecolog-
ical siatus becomes more severe, tncreasers spread tor a short time until competition with plants of hlgher rank torce them
to diminish gradually.

EXCELLENT CONDITION

Invader plantsare soon reduced to only a trace of the composition, Adjustment between the cilmax plants continues to take

place as the decreasers slow down their spread but continue a gradual climb in percent Coverage. The increaser species are
gradually reduced to their proper percentage in the highly competitive community, Decreasers may not attaln as hlgh a per-
tentage ot the composition as they occupied belore deterioration, due to some species having been eliminated completely,

Panore s 0T lake Tearle .
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Grazing Capacity 1/ of Rangelands by
Range Site and Condition Class 2/

Chart 3

Condition Class

Range Site Excellent Good Fair Peoor
Clay loam 10-14 12~-17 17-20 20-30+
Shallow 12-15 14-17 16=-24 244
Very shallow 25-35 30-40 38-55 50+
Loamy bottomland 10-16 14-24 22-38 34+
Heavy clay 11-14 13-18 18-22 22-35
Sandstone hills 16-20 20-25 25~32 32-40
Sandy loan 14-18 18-22 20-32 324

1/ Expressed in acres required te furnish ferage for ome animal unit con
a year-leng basis.

2/ Expressed in qualitative and quantitative terms as the allowable

Service are as follows:

Excellent

Good

Fair

Poor

76 to 100 percent climax plants present

51 te 75 percent climax plants present

26 te 50 percent climax plants present

-

0 té 25 percent climax plants present

13

percent compoesition of climax plants present on a particular site.
The four conditien classes recegnized by the Scil Conservation
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Clay loam. The clay loar range slte occurs on nearly level to gently
sloping plains, lying generally below the hills approaching drainage
ways and on the divides. Slopes range primarily from one to three
percent, and elevations vary from 1,800 to 2,100 feet. Major soils
which characterize the site include Rowena clay loam and Angelo clay
loam. The climax vegetation was a grassland with some forbs 1/, and an
occasional oak or sugar hackberry. It was a typical mixed prairie of

mid and short grasses.

The present composition centains approximately 33 percent of the climax
species present. In climax condition, brush (woody plants) comprised
only a trace; however, the present composition contains more than 25
percent brush. As retrogression occurs the short grasses increase and
dominate, mesquite invades, and in low condition, red grama becomes the
major grass. Some agarito and southwest condalia invades.

Shallow. The shallow range site occurs on footslopes and divides.
Elevation ranges from 1,800 to 2,100 feet. A soil that characterizes
this site is Mereta clay loam. Climax vegetation consisted of mid and
short grasses with scattered woody plants. Live oak and vasey shin cak
would generally occur on the very shallow outcrop spots.

Present species composition is composed of approximately 40 percent
climax plants. Brush has now invaded on approximately 32 percent of
this site, but in climax condition brush comprised only 2 percent of
species composition. As retrogression occurs, honey mesquite, lotebush,
agarito, littleleaf sumac, pricklypear, and pencil chella are the
principal woody increasers and invaders. Other increasers may be
perennial threeawn, lovegrasses, windmillgrasses, annual brome grasses,
red grama, hairy tridens, bladderpod, dozedalsy, gaillardia, caltrop,
westcrn ragweed, pepperweed, texas croton, and broom snakeweed. Red-~
berry juniper invades to a degree.

Very shallow. The very shallow range site ocuurs on both gently sloping
and steep upland areas. It may be found occasionally as a knoll within
other sites. Slopes range from one to thirty percent. Major soils

which characterize this site are found in the Mereta-Kimbrough associa-
tion. The climax plant community was composed of a mixture of tall,

mid, and short grasses. There was also a good variety of forbs and

brush, giving the site a good balance of forage produced. Production

was limited due to shallow soil depth and the inability to store moisture.

The average species composition on this site is comprised of approximately
37 percent climax plants. More than 30 percent of the site has been

1/ All plant names are referenced to Soil Conservation Service
(1971 and 1974). A complete list of common and scientific plant
names used in this Work-Plan is presented as Appendix A.
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invaded by several species of noxious brush. As retrogression occurs,
there is marked increase in perennial threeawns, hairy tridens, slim and
rough tridens, and broom snakeweed. Upon further deterioration, peren-
nial threeawns, hairy tridens, and broom snakeweed become dominant.

Losmy bottomland. The loamy bottomland range site characteristically
occurs on nearly level flood plains. Slopes range from 0.4 to one
percent., It may receive overflow as well as having a relatively high
water table. Soils which characterize this site are the Rioconcho and
Spur soils, and Rioconcho clay leam. The climax plant community was
composed mainly of tall and mid grasses with an excellent variety of
browse, Fforbs, and woody plants. Tt is, and was, common that following
severe floods, vegetative composition may change abruptly as influenced
by the damaging deposits of overwash.

Climax species on this range site now comprise approximately 30 percent
nf the vegetative composition. Brush and woody plants have increased
and now comprise at least 35 percent of the present composition. As
retragression occurs, there is a loss of the taller grasses and torbs
and an increase in buffalograss, tobosa, sand dropseed, and annuals.
Upon turther deterioration, grasses such as red grama, needlegrass,
hairy tridens may become dominant. There is also a rapld increase in
mesquite, lotebush, and pricklypear.

Faunal Setting

The Willow Creek Watershed is located in the Kansan Biotic Province of
Texas as descrihed by Blair (1950), specifically situated in the south-
ern portion of the Permian Red Plains Region of the Province. The fauna
is a mixture of species typical of east Texas forests and species common
to west Texas grasslands, with the latter predominating.

Bobwhite quail, scaled quail, and mourning dove are the primary game
species in the watershed. A survey conducted by the Texas Parks and
Wildlife Department in 1969 (Litton 1970) and a field investigation by
Fish and Wildlife Service in June 1974, indicated 0.33 quall per acre in
Rannels County portion of the watershed. Bobwhite quail is the dominant
species. Quail population on the Tom Green County portion of the water-
shed is 0.125 quail per acre. _Scaled quail is the dominant species.
Mourning dove are very plentiful in the watershed. Large acreages of
grain sorghum and small grain maintain a dove population year round.

A limited population of white-tailed deer inhabitat the western edge of
the watershed. The population is estimated to be about one deer for 200

to 250 acres in the western portion of the watershed. Rio Grande turkey
atilize a large portion of the watershed along stream courses primarily
during the spring and summer. Furbearers common to the watershed are
raccoon, ringtail, opossum, skunks, red fox, gray fox, badger, and

coyote. Other animal species that inhabit the watershed are cottontail
and jackrabbits, nongame birds, raptors, rodents, reptiles, and amphibians.
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Hunting is limited to family and by invitation on most watershed farms
and ranches. Service field office records indicate only one landowner
leases for hunting. Hunting is confined almost entirely to doves and

quail.

Waterfowl populations are limited due to lack of suitable habitat,
although numerous species of waterfowl and sandhill cranes utilize farm
ponds and cropland as resting areas during migration periods.

Fishery resources in the watershed are limited. Willow Creek is an
ephemeral stream and has insufficient water to support a fisheries
resaurce. Thirty-seven farm ponds have been constructed in the watershed.
Most of the ponds are 10 to 12 feet in depth and less than one-half acre
in size. Most of the ponds have been stocked with largemouth bass,
channel catfish, and sunfish., Service field office records indicate

only four of these ponds are managed for fish production. Fishing is
limited to landowners and by invitation.

Present Wildlife Habitats

Two important wildlife upland habitat types occur in the watershed. The
primary upland type is native rangeland with scattered stands of woody
vegetation consisting primarily of mesquite, condalia, agarito, catclaw
acacia, pricklypear, and pencil cholla. Littleleaf sumac, sugar hack-
berry. bumelia, and live oak occur in limited amounts. Similarly, sugar
hackberry, cedar elm, western soapberry, mesquite, and a few scattered
pecan are found along watercourses.

Upland habitat occurring on rangeland may be further divided into three
subtypes which correspond to existing range sites. These subtypes are
loamy bottomland, clay loam, and very shallow. The loamy bottomland
subtype occurs on nearly level flood plains and typically has a moderate
to heavy infestation of woody species. This subtype furnishes needed
habitat for quail, deer, turkey, and furbearers. The clay loam subtype
occurs on nearly level to gently sloping plains below hills and approach-
ing drainage ways and on divides. It is commonly invaded by honey
mesquite, agarito, and southwest condalia, and provides habitat for
quail, dove, deer, turkey, and other upland species. Characteristically,
this habitat has fewer woody "species and produces less food for most
wildlife than does the loamy bottomland subtype. The very shallow
subtype occurs on sloping to steep upland areas and is limited in its
ability to provide wildlife food and cover due to shallow solls and its
inability to store moisture.

The second major wildlife habitat type includes areas that are used
primarily as cropland with small inclusions of native vegetation. A
limited number of flat areas which impound water for short periods of
time following heavy rainfall occur in this type. This upland habitat
is cultivated intensively and furnishes food for wildlife primarily from
waste grain. A limited amount of wildlife cover is provided by fence
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rows, grassed waterways, field borders, and inclusions of rangeland.
Cropland aveas comprised of Lipan clay soils, which pond water following
periods of rainfall, provide limited food for migrating waterfowl species
primarily during the fall and early winter.

The wildlife habitat value of existing native vegetation at the struc-
ture sites has been seriously reduced by livestock grazing practices in
the past. Woody plants and forbs having forage value for wildlife have
been largely eliminated. Annual weeds such as texas croton provide a
food supply for dove and quail. No turkey roosts were observed during
surveys in the areas of the planned floodwater retarding structures.

Endangered and Threatened Species

The Endangered Species Act of 1973 (Public Law 93~205) now encompasses
all species of the plant kingdom and all species of the animal kingdom.
"Species” now includes any species, subspecies, and any smaller tax-
omomic unit; or any viable population segment therecf. "Endangered
Species" as defined in the act refers to species whose existence are
directly threatened with extinction throughout all or in a significant
portion of their range. Similarly, "Threatened Species’ are those
species which are likely to become endangered within the foreseeable
future throughout all or in a significant portion of their range. There
is no designation for "native' or "foreign' species (U.S. Department of
the Interior, 1974).

Endangered or threatened flora. An official Federal inventory as to the
existence or occurrence of endangered or threatened flora has been
established. 1In a preliminary document, the Smithsonian Institution
(1974) has prepared a list that attempts to deal with this most complex
subject. The list gives a definitive approach to the status of each
species. Generalized distrihption ranges are included.

To date, the State of Texas has not officially recognized the status of
any plant species. The Texas Organization for Endangered Species (1975a)
has inventoried, classified, and published a revised list of endangered
plants. TOES is not associated with any governmental entity, although,
much input of the information and data collection has been on the part

of personnel from the Service, the Fish and Wildlife Service, and the
Texas Parks and Wildlife Department; as well as biologists, naturalists,
and others from educational institutions and the private sector.

A widely circulated list of endangered flora for Texas has been developed
and revised by the Rare Plant Study Center (1974) at the University

of Texas at Austin. The new list, as revised, represents an assessment
nf the species most directly threatened with extinction in Texas. The
species in questicn are either endemic (localized), indigenous, or

widely distributed over Texas. However, in some cases the species may
have a wider and more common distribution outside of Texas,
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The only species whose known distribution includes the project area is
texas bluegrass. The occurrence of this species withir the watershed

area has not been documented. A careful reconnaissance of the flood-

water retarding structure sites by Service biclogists in Fall 1973 has
not recorded the presence of this species. Thus, it must be inferred

that this species is not threatened on those sitcs.

Endangered or threatened fauna. The U.S. Fish and Wildlife Service
(1974) recognizes two species of cndangered animals whose natural ranges
extend over and throughout the project area of the watershed. These two
species are birds--the southern bald eagle and the American peregrine
falcon.

The hald eagle has been sighted twice in Tom Green County, and the last
confirmed sighting was 10 years ago at North Concho Lake. The American
peregrine falcon has been seen three times arourd the San Angelo Lakes,
and the latest sighting of this bird was in 1973. These sightings have
occurred no closer than approximately 15 miles to the watershed. Neither
of the species in question have ever been observed in the area of the
watershed or the sites for the planned floodwater retarding structures.
Presently, habitat at each of the structure sites is not preferable for
inducing or sustaining a populaticn of these birds, and is only transi-
tory, offering neither preferred nesting sites nor a sustained food
source.

Additional protection in Texas has been afforded the above species under
the Texas Parks and Wildlife Code (Chapter 68, Acts of the 64th Legis-—
lature, Regular Session, 1973), which relates to nongame and endangered
species. A list which includes the southern bald eagle and the American
peregrine falcon has been filed with the Texas Secretary of State, The
list cites those animals threatened with extinction in Texas. The above
birds are also cited by TOES (1975b) as endangered.

No other endangered or threatened vertebrates or invertebrates were
found to have range distributions within the watershed, and no additional

sightings or evidence of any other species has been recorded.

Recreational Resources

Willow Creek has no dependable water source for water-based recreational
use; however, there are eight large reservoirs or lakes with existing
developments for water-based recreation within a 50-mile radius of
Willow Creek Watershed. These are Twin Buttes Reservoir, Lake Nasworthy,
San Angela Lake, Lake Coleman, Lake Abilene, Hords Creek Lake, E.V.
Spence Reservoir, and Oak Creek Reservoir. Some water-based recreation
is also available about 14 miles north of the watershed (Miles) along

the Colorado River and approximately four miles to the south of Miles
along the Concho River.
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There was no known local interest in developing additional resources for
recreation.

Archeological and Historical Resources

Runnels and Tom Green Counties have a long history of settlement and
exploration. Runnels County, named for legislator-planter H.G. Runnels,
was created in 1858 from Bexar and Travis Counties and organized in
1880. Ballinger, the county seat, was established in 1886 and origi-
nally called Hutchins City. Similarly, Tom Green County was created
from the Bexar District in 1874 and named for General Tom Green of the
Texas Revolution. The county was organized in 1875, and the original
county area was so large, 12 additicnal counties were eventually created.
San Angelo, the county seat, grew up around the frontier site of Fort
Concho. This fort was established in 1867 at the junction of the middle
and north branches of the Concho River. San Angelo grew as a center of
early ranching enterprises for both cattle and sheep (Texas Almamac 1973
and Texas Highway Department 1968)! According to the Census of 1880,
San Angelo had a population 4,000 (Cram 1887). .

Prior to 1890, the first people to permanently settle the area from
Miles to San Angelo were ranchers who grazed large numbers of both
cattle and sheep on thousands of acres. Ranges were unfenced and the
livestock was herded rather than being confined; thus, overgrazing was
uncommon. In this near-natural state, there were several large colonies
of prairie dogs and scattered stands of honey mesquite. The turf grass
(probably buffalograss) was six to eight inches tall on the deeper soils
and the hills and ridges were covered with taller growing species.
Between 1890 and 1900, the area around Willow Creek was settled by
farmers. Those farmers were, for the most part, operators who had a few
cattle and sheep. Small fields were cultivated to grow feed. Over-
grazing occurred in the period from 1900 to 1910, when the rangeland was
fenced and the livestock confined in relatively smaller areas (personal
communication, Herman Heinze, area farmer, Miles, Texas).

The nearest historic site, as recognized by the U.S. Department of th;
Interior, National Park Service (1973 and subsequent dates), in Tom
Green County (San Angelo) is Fort Conche, a National Historic Landmark;
and in Runnels County (Ballinger) is the Ballinger Carnegie Library.

The Texas Historical Foundation (n.d.) lists only one historical marker
in Miles. A historical building medallion marks the site of the 0ld
Thiele Building which is presently the Citizens State Bank. According
to the Tom Green County Historical Society, there are no other known
monuments or historical sites within the bounds of the watershed project
(Dean Chenoweth, personal communication, former president of the Tom
Green County Historical Society, San Angelo). However, several archeologi-
cal resources of scientific interest have been located in the watershed.
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Dr. 5. Alan Skinner and Mr. C. Britt Bousman, archeologists with the
Archaeology Research Program, Department of Anthropology, Southern
Methodist University, conducted an archeological survey in January 1974
on portions of the watershed that would be affected by project struc-

tural measures., 1/

A total of three artifact sites were located within areas of construe-
tion or inundation by Floodwater Retarding Structure Ne. 1, and one site
was recorded in the area of Floodwater Retarding Structure No. 2. The
"West Branch Dam'' refers to Floodwater Retarding Structure No. 2, and
the "North Branch'" refers to Floodwater Retarding Structure No. 1. The
following is quoted from their unpublished findings:

" . .the West Branch Dam...site, X41TGl, which covers 30,000
square meters. This site includes large numbers of flint cores,
flakes, bifaces, scrapers, retouched flakes, and naturally
occurring unmodified flint cobbles. Three major artifact
concentrations were noted. A dart point was found which may
be used to tentatively date the occupatlon of the site to
Archaic times (5,000 B.C. to A.D. 500).

"The North Branch also demonstrated aboriginal occupation. The
entire area was littered with a light secattering of cores and
flakes. Three major artifact concentrations were recorded and
each classified as a separate site (X41TG2, X41TG3, X41TG4).
X41TG2. . .consists of flint cobbles, flakes, and cores. X41TG3 was
in the Willow Creek floodplain....The site contained flakes, cores,
and unmodified flint cobbles. The site may possibly be buried,
but depth is unknown. X41TG4...is characterized by flakes, cores,
and unmodified flint cobbles. X41TG3 covers 500 square meters and
X41TG4 covers 225 square meters. No temporal placement can be
made for the occupation of any of the North Branch sites.

"Bagsed on the surface occurrence of artifacts, it appears that the
inhabitants were utilizing the naturally occurring flint for the
manufacture of various tools. These sites appear to be the areas
where flint was being quarried and initially shaped by chipping.
Very little is known about quarries as sites.”

In July 1975, an additional archeological survey was conducted by Banks
and Bagot (1975) under the direction of Dr. Skinner. 1/ The four sites
previously mentioned were resurveyed to determine thelr significance and
if Site X41TG2 is of such value that it should be preserved and action
taken to nominate it to the National Register of Historic Places.

1/ Those findings are available for review at the State Office, Soil
Conservation Service, First National Bank Building, Temple,

Texas 76501.
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Based on data collected during the course of the recent survey the
following action was recommended :

"Although X41TG2 is a surface site, its size and concentration of
quarring [sic] biproducts [sic] makes it a valuable site. There-
fore, we are recommending that the site be placed on the National
Register of Historic Places. This measure is considered necessary
so that the importance of this site be recognized."

No further work was recommended for sites X41TGl, X41TG3, or X41TG4.

Soil, Water, and Plant Management Status

The Concho, North Concho River, and Runnels Soil and Water Conservation
Districts were organized as a subdivision of the Texas State Government
with responsibility in the field of soil and water conservation in
Runnels and Tom Green Counties. The Districts are dedicated to the
congervation of soil, water, plant, wildlife, and related resources and
are governed by locally elected boards of directors. Technical assistance
to the Districts is provided by the Service through an existing memo-
randum of understanding with the United States Department of Agriculture,
The Districts establish policies and set priorities for conservation of
resources. Soil and water conservation districts constitute a significant
level of citizen control in decision making (Irland and Vincent 1974).

The Districts do not have regulatory authority and operate a cooperative
voluntary program of assistance LO land users within their established
geographical boundaries.

Land users who elect to cooperate with the Districts in the application
of a conservation program are provided technical assistance in the
planning and application of conservation measures.

Conservation plans developed by land users in consultation with resource
personnel assisting the District are the basis for most land treatment
measures. Conservation plans contain soil, water, and other needed
inventories; data on critical conservation problems; and a record of
decisions which have been agreed upon in order to reach conservation
objectives. Technical assistance is provided to land users by the
District to apply and maintain conservation practices towards completion
of the conservation plan.’ The length of time required to fully implement
a plan is contingent upon many factors including available labor, capital,
and materials.

Conservation plans are developed which accomplish the objectives of the
land user and result in conservation of natural resources. A careful
evaluation of alternatives often reveals conflicts in the selection of
planned land treatment measures. As an example, the conversion of
rangeland to cropland may increase economic returns and reduce wildlife
values. The ultimate decision of 1and use and treatment rests with the
landowner.




The Sponsoring Local Organization has limited control of land acquired
by formal easements that will be directly affected by installation of

the planned floodwater retarding structures. This land constltutes a

small part of the total watershed (approximately two percent).

About 82 land users in the watershed are cooperating with the Districts.
Conservation plans have been developed for 78 farm and ranch units
covering about 23,250 acres or about 86 percent of the agricultural land
in the watershed.

The Service administers the Great Plains Conservation Program (GPCP)} in
the watershed area. This program is designed to assist owners and
operators of farms and ranches within designated counties of the Great
Plains region in making land use adjustments through cost-sharing and
technical assistance under long-term contracts; and to install measures
needed to conserve, protect, develop, and utilize their soill and water
resources. There are five GPCP contracts presently active in the
watershed which cover about 1,160 acres. An additional eight GPCP
contracts covering about 1,640 acres have expired following completion
of planned conservation practices.

Soil surveys, which are essential to sound planning and application of
land treatment measures, have been completed for the watershed. A soil
survey is the classification, mapping, correlation, and interpretation
of various types of soils in an area. Soils are claseified considering
their physical, chemical, and mineralogical characteristics. The
classified soils are located and outlined on a map oOr aerial photograph
of the area being surveyed, and correlated to determine the relationship
of the various soils in the area to one another and to similar or iden-
tical soils identified in other areas. Soil survey interpretations
indicate the limitations and suitability of a soil for selected uses.

There are presently no significant changes 1in land use occurring in the
watershed, and no significant changes are expected in the foreseeable

future.

There is a trend toward the application of specific management practices
which benefit wildlife. About 60 percent of the conservation plans
developed contain specific practices designed to enhance wildlife
resources on farms and ranches. This trend is expected to continue as
the demand for hunting increases.

The adoption of deferred grazing is increasing and an estimated 5,100

acres are now being operated under deferred grazing programs. This
trend is expected to continue.
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WATER AND RELATED LAND RESOURCE PROBLEMS

Land and Water Management

Land users in the watershed have made significant progress in the appli-
cation of conservation measures on cropland, pastureland, and rangeland
(table la). However, problems still remain that need to be corrected.

The major problem on cropland is inadequate moisture conservation.
Precipitation effectiveness has been reduced on some areas due to
inadequately treated land. Approximately 3,700 acres, or 23 percent, of
the cropland in the watershed needs additional treatment to conserve
moisture and minimize soil erosion.

Inadequate forage production resulting from overgrazing is the primary
problem on rangeland. About 2,190 acres of rangeland are so heavily
infested with woody plants that forage production is reduced and returns
from livestock grazing are significantly lowered.

The major objective in range restoration 1s to improve the stand and
productivity of forage plants when brush has been controlled. Some
grasslands have enough of the desirable forage plants left to make
needed improvement if existing vegetation is properly managed. Most
grass on brush-infested rangeland is low in vigor as a result of over-
grazing and competition with the brush for sunlight, moisture, and soil
nutrients. Other rangeland may have sco little grass remaining that
reseeding of adapted grasses is necessary. Seedbed preparation and
price of seed add to the cost of rangeland restoration. Reseeded areas
must be rested for one growing season or longer to permit new seedlings
to become established. Deferred grazing following treatment is often
the key to successful rangeland improvement. Treatment is nullified
when forage plants are mnot properly grazed following brush management.

Control of reinfestation is the second step in range conservation if
lasting benefits are to be realized. Resprouts and seed either on the
ground or brought in by birds or animals are major sources of reinfesta-
tion. There is no treatment presently known that eradicates all woody
plants. Complete eradication is generally impossible and impractical
and is usually not desirable -because the woody plants with certain
densities and patterns of growth have considerable value as wildlife
food and cover. Complete removal of woody vegetation may also detract
from future land values if resale is contemplated.

Many areas which have had control measures applied in the past and have
not received follow-up treatment and management now support denser
stands of woody species than were present prior to the application of
initial control.

Additional watering facilities for livestock are needed on some ranches.
Large pastures need additional cross-fencing in many instances to allow
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Brush management is needed on approximately 2,190 acres of rangeland in
the watershed. Brush management applied with wildlife consideration would
: not only increase the forage productivity, but also enhance upland habitat.

Some of the farms and ranches in the watershed
need additional watering facilities for livestock.
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the implementation of planned grazing systems and deferred grazing for
berter grassland management. Approximately 5,390 acres, or 50 percent
of the rangeland in the watershed need additional treatment for optimum
production and protection from soil and water erosion.

Floodwater Damage

The flood plain within the scope of the planned project consists of
1,780 acres excluding stream channels. This is the area that will be
inundated by a flood having a recurrence interval of once in every 100
vears {figure 1). There are 20 farm and ranch units that have land
within this area.

Present flood plain land uses are as follows: cropland, 36 percent;
pastureland and rangeland, 62 percent; and miscellaneous use including
roads, highways, and railroad, 2.0 percent. Cropland is devoted to the
production of cotton, grain sorghum, and forage sorghum.

Fiooding ocenrs frequently und causes moderate to severe damages to
craps, pastures, fences, farm improvements, livestock, public roads, and
hridyres. Major floods, inundating more than half of the flood plain,
acvur on the average of once every four to five years. Minor floods,
immdating less than half of the flood plain, occur on the average of
ance or twice a year. Cumulative totals of recurrent flooding show an
averave of 810 acves flooded annually during the evaluation period.
Damage to flood plain lands from deposition of sediment and flood plain
sconr has resulted in reduction of crop yields and caused some shift of
onltivated land to pastureland and hayland. The deposition of debris is

alsh a problem.

Flond plain lands are utilized below their potential. Because of fre-
quueat flooding, farm and ranch operators are not able to establish
improved management practices to any significant extent on much of the
f1nnd plain. Flooding may occur at any time and results in severe
domanre, preatly reducing the effectiveness of management practices, and
asgoviated monetary inputs.

The largest flood in recent years occurred Aupust 10-11, 1971. TtThe
reenrrevce interval of this f£lood was estimated to be about 10 years,

aud 1londwaters inundated approximately 1,160 acres of flood plain.
Dumases o orops, pasture-grasses, fences, livestock, other agricultural
propert ies, and rpads and bridpes were severe, Under the present level

ni dew:lopment, the direet monetary floodwater damage from such a flood
iu estimated tn he $65,270,

Other recent large floods that cansed extensive floodwater damapes
oeenryrred in 1966, 1964, and 1961.
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Extensive flooding on Willow Creek following a
ten-year frequency ralm on April 10-11, 1971.

Accumulations of debris In Willow Creek
left by floodwaters 1in April 1971.

(Photographs courtesy of Werner Harach)
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The flood in April 1971 caused the temporary closing of several
roads in the watershed and the disruption of locel transportationm.

Extensive road damage was sustained on April 11, 1971,
where Willow Creek crosses Farm Road 1692.

(Photographs courtesy of Werner Harsch)
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A flood having a predicted recurrence interval of once in every 100
years would cause direct floodwater damages in cxcess of $118,700.  For
the floods evaluated, which includes floods up to and including a
predicted recurrence interval of once im every 100 years, total direct
floodwater damage is estimated to average $39,770 at current normalized
prices (table 5). Of this amount, $23,7/0 is crop and pasture damage,
$14,500 is other agricultural damage, and $1,500 is road and bridge
damage.

Erosion Damage

The weighted average annual erosion rate for the entire watershed is
2.69 tons per acre. Sheet erosiom accounts for 95 percent of this rate,
and streambank and gully erosion the remaining five percent. Streambank
erosion is significant only on sharp bends and meanders of Willow Creeck
and its tributaries, and on small areas where protective hank vegetation
is sparse.

Estimated ammual soil erosion on cropland used for small grain and hay
crops ranges from a minimum of 1.20 tous to a maximum of 14.91 tons of
crosion per year for a weighted average of 2.05 tons per acre. On
cropland producing row crops suach as cotton and grain sorghum, the
estimated soil loss ranges from a minimum of 1.37 tons per acre to a
maximam rate of 17.45 toms per acre per year for a weighted average of
5.82 tons per acre per year.

S0l lesses on grassland {rangeland and pastureland) are estimated to
vrange from 0.07 tons to 3.08 tons annually with a weighted average of
0.66 tons per acre per year for all grassland in the watershed,

I'nland soils in the watershed can tolerate average soil losses {average
annual erosion rates) of one to five tons per acre. This soil loss
tulerance or permissible soil loss, hereafter referred to as the T
factor, is the maximum rate of soil erosion that will permit a high
level of crop productivity to be sustained indefinitely. A T factor
value is assigned to each soil series using the numbers one through
five, which represent the permissible tons of so0il erosion per acre por
year where food, feed, and fiber plants are to be grown. These values
arce nat applicable to constructlion sites or to other non~farm arcas. T
factors for soils in the Mereta-Kimbrough association vary from one to
five. The Mereta series {about 23 percent of the watershed) has a T
factur of two. Some Mereta soils used for growing crops indicate
crosion on these soils is approacbing, if not exceeding, the tolerable
limits. The T factor for the Kimbrough series, approximately 14 percent
Af the watershed, is one. These soils are used as grassland; however,
as previously indicated, there are some prassland areas in the watershed
where the annual erosion rate exceeds one ton per acre, and in thesc
arcas there are Kimbrough scils. T factors for the minor series (n this
assocination vary from two to five.
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Sail lass tolerances for the Angelo-Olton asgociation ronge from two to
five tons per acre per year. The T factors for the Angelo and Olton
series are four and five respectively. These two series comprise about
41 percent of the watershed and are used as cropland. On areas where
small grains and hay crops are produced, erosion rates are within the
permissible soil loss limits in most parts of the watershed. The
exception is in the upper partion of the watershed where erosion rates
oxceed the T factors due to preater slopes.

Frosion rates on areas where row crops are grown are generally in slight
cxress {(wriphted average annual rate of 5.82 tons per acre) of the
createst T factor of five.

‘he Vernon-Cobb association 1 factors range from one to five. Soils in
this association are located in the extreme northwestern portiocn of the
watcrshed and are used as rangeland. Excessive erosion is an small
{solited ureas that can be cffectively controlled with vegetative
manipoepent practices. Gully etosion in the watershed is very minor.
However, there are a few small isulated areas adjacent to the flood
plain rlet are actively erading. With intensified application af Jad
treatwent, erosian on these areas will be effectively reduced.

Annual erasion damages occur oq 71 acres of cropland and 87 acres of
grassland in the flood plain area. The damaging erasion ranges from
abont 0,5 to 3 feet deep and 5 to 200 feet wide.

The areas and estimated annual losses in productive capability omn
croptand are: 36 acres, 5 percent; 21 acves, 10 percent; and 14 acres,
20 percent. Annual prodnctive capability losses on grassland are: 79
acres, 5 percent; and & acres, 10 percent. The average annual value of
the damapes are estimated to he §1,700 at corrent normalized prices
(table 3).

Sediment Damage

Aloot 107 acres in the flood plain are damaged annually hy sediment
deposition. The average depth of the damaging sediment is about 0.5
fool and ronsists of clay, silt, sand, and gravel. The deposits effect-
ing the most damage are those that contain a high percentage of sand or
gravel. The praductive capability on 55 acres uof cropland has been
reduced as follows: 33 acres, S percent; 10 acres, 10 percent; and 10
acres, 20 percent. Grassland damages are: 35 acres, 5 percent; 12
aqeres, 10 percent; and 5 acres, 20 percent. The average annual manetary
value of this damage is $1,220 at current normalized prices (tabte 5).

Sediment vielded annually to the confluence of Willow Creek and the
Cancho River is about 12 acre-feet. This amounts to a sediment concen-—
tration on an average annual lrasis of 4,590 milligrams per liter in 3.18
centimeters (1.23% inches) of annual watershed runoff. Monetary damage
for this concentration has not been evaluated.
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Indirect Damages

Indirect damages such as interruption or delay of travel, rerouting of
school buses and mail routes, disruption of farm operations, business
tnsees i the area, and similar losses are estimated to average $4,260
anawa by,

Trrigation Problems

frricated cropland in the watershed is limited to approximately 460
aeves porth and south of G.S. Highway 67 in Tom Green County. This land
constitutes less than three nevcent of the total cropland in the water-
sited,  The majer crop is cotton with occasional rotation of farape and
grain sornhnms.,

The major problem associated with the several irrigation wells in the
watershed is that of relatively high concentrations of nitrates in thae
wityr,  Stadies by Jones (1973) have documented the problem of high
pitrate solutes in Runnels County. However, since the concentrations in
the proand water appear to he attributed to mestly natural nitrate in
tiw sotl, rather than from introduced sources, the problem is complex
and long-term and not within the scope of this project. No adverse
effects have been documented for their use for agriculture. Curront
rites ol application have not been to a level that has been detrimental
tn the production of agronomic crops.

Municipal and Tudustrial Water Problems

The source of water for Miles is from four ground water wells which are
the Coleman Well, Salling Well, Lightfoot Well, and 01d City Well. Two
wells arce used constantly and two are used on a stand~hy basis. These
wells, which are drilled into the Vale Formation, presently yield an
atdtequate quantity of water during years of normal or near normal rain-
fall. fdewever, interviews with local officials indicate that during
times of drowght, the ground water is not dependable, thus inadequatc,
Miles has no water treatment plant.

The population of Miles (631) may decline, thereby, decreasing water
demand.  According to current State Board of Insurance Standards, the
pregsent ground storage is inadequate and the elevated storage is adequate.

The 1.S. Army Corps of Engineers (1974) have investigated the monicipal
water supply and waste trecatwment facility of Miles. The following is
gunted {vam their report:

"The existing sewage treatment plant is sevea years old
ad is located in the southeast corner of the City....The
plant utilizes a rectangular Tmhoff tank for primary
Lreatment followed by a.2.2-acre oxidation pond for secondary
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treatment. Specifically, sewage first passes throngh a
manaally-cleaned bar screen and grit channel and flaws into
the Imhoff tank. FEffluent from the Imhoff tank flows by
gravity into the oxidation pond and thence 1is discharged into
Rottle Creek. Na chlorination of effluent prior to discharge
i carrently practiced. Sludge from the Tmhoff tanlc is
periodically wasted inta sludge drying beds, and the dried
gindpr is disposed in 2 landfill.

ot * # & # # *

"(enerally, the plant is fairly well operated and maintained.
Thy cxisting site covers 9.3 acres, of which about 5 acres

are available for expansion. All of the treated wastewater

i (discharged inte Bottle Creek with no irrigation of effluent
currently practiced.

"Gincee the City of Miles obtains its water supply from wells.
therp are no water treatment plant vastes praduced in the area.
Theris are no significant industrial or agricultural wastes
pro.hnced within the corporate limits of Miles nor are any
anticipated in the fature.”

hagsed oa the data provided in the Carps’® report, sewage effluent reaching
Willow Creek at its confluence with Bottle Creek is not a significant
problem, The relatively iow discharge (50,000 gallons per day) combined
with evaporation and seepage losses preclude sewape effluent from rcaching
Willow Creek except during periods of beavy precipitation and resulting
rimobf.

Plant_and Animal Problems

The primary prablem which limits the management of quality fish habitat
in Farm ponds in the watershed is a Jack of sufficient water during
drought periods. Most farm ponds have been constructed primarily for
livestock water and do not retain adequate permanent water to sapport a
figh population,

Conversinn of rangeland to crppland in large tracts during the carly
part ol this century removed needed cover for many specles of wildtife.
Presently, large areas of éropland provide food for witdlife but do not
provide needed cover for species such as deer, turkey, and quaitl.

firngh managemeut practices applied in past years without regard to
wildlilr needs have reduced the quality of wildlife habitat in some

ATiils.
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Overgrazing by livestock has removed valuable forage plants and in-
creased the intensity of competition for remaining plants between
livestock and wildlife. Wildlife species are generally less adaptable
to stress conditions and changes in diet than are domestic livestock.
Reduced wildlife populations have occurred as a result of overgrazing,
particularly during drought periods.

Water Quality Problems

The established parameters for water quality become an integral part of
the total "environmental health" of any particular area. Unusually high
or low values may be suspect for some form of disturbance while normal
values set trends and allow for comparison with other data. In evalu-
ating water quality of the Willow Creek Watershed it 1is necessary to
inctude pertinent discussions covering the nature and extent of pollution
in watershed streams (chemical, biological, thermal, etc.) and trends or
conditions in land use affecting the transport of fertilizers and
sediment.

The major stream course in the watershed is Willow Creek, a natural
stream with ephemeral flow. At the present time, because of ephemeral
flow, no supportive data exists for surface water quality in the water-
shed. There are no known point sources of suspect water pollution or
degradation within the drainage areas above the planned floodwater
retarding structures.

Soil erosion has contributed to a decline in the water quality and
overall productivity of the streams. Annually, hundreds of tons of
suspended sediments from fertile and productive lands are entrained in
the primary stream courses and ultimately in perennial streams.

Water quality data for ground water in the watershed is Iimited. The
City of Miles maintains four wells for municipal use. While standards
for ground water are not fixed firmly, some limited inference may be
drawn from established quality standards for surface waters (Texas Water
Quality Board 1973; U.S. Environmental Protection Agency 1973; and U.S.
Department of Health, Education, and Welfare 1962) . Physical parameters
such as color, odor, temperature, and turbidity are generally good.
Chemical parameters such as chlorides, sulfates, and dissolved solids
are important as they affect taste and have laxative properties. Avail-
able data indicate that with the exception of nitrates, concentration
valnes of water quality parameters tested were consistently higber for
the Lightfoot Well when compared to the other wells. The Lightfoat Well
exceeded the criteria for sulfates, 250 mg/1l, and total dissolved solids,
200 mz/1, (Texas Water Quality Board 1973). Sulfate values exceeded 600
e/l at all wells except the Coleman Well (131 mg/1). The Coleman Well
did have a nitrate concentration exceeding the established standard of
45 mg/l. However, no health irregularities have been reported as a
resnlt of using these wells by the City Water Works at Miles.
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Fconomic and Sovial Problems

Additional employment opportunities are needed for the 905 unemployed
workers in the two counties where this watershed is located.

1t is estimated that less than five percent of the agricultural land in
the flood plain is in operating units asing one and one-~half man-years
or more of hired labor.

PROJECTS OF OTHER AGENCIES

The U.$. Army Corps of Engineers has prepared for the Governor's Plamning
Committee a comprehensive wastewater management plan for the Colorado
River Basin. This plan includes the rccommended steps that will be
necessary if the wastewater treatment facility operated by the City of
Miles is to be within compliance of the Federal Water Pollution Control
Act Amendments of 1972 (Public Law 92-500) by 1977. There are no
existing or proposed water resource development projects of any other
agencies within the watershed., The works of improvement included in

thiis plan will have no kneown detrimental effects on any existing or
proposed downstream works of improvement, and will constitute a harmonious
element io the full development of the Colorado River Basin.

PROJECT FORMULATION

Prior to the initiation of planning and during the plauning phase,
informational meetings were held. These meetings were attended by
representatives of the Commissioners Coarts of Runnels and Tom Green
Counties; the Concho, North Concho River, and Runnels Spil and Water
Conservation Distriets; the City of Miles; the Willow Creek Water

Control District: and other interested individuals. 1t was recognized

st these meetings that favorable public opinion toward a watershed
project was needed before submitting an application for planning as-
sistance to the Texas State Soil and Water Conservation Board., It was
also emphasized at these meetings that under the auspices of Public Law
566, a witershed project would be a local endeavor with federal as-
aistance. With tbe ensuing endorsement by those present to take positive
action. the City Council of Miles agreed to serve as a steering committee
to draft an application for pglanning assistance and to coordinate and
carrvy out local responsibilities duriog planning.

Sithsieqaent publie meetings were held by the Sponsoring Local Organization
ta ipferm the general public and involved landowners aad to gain opinions
and information from intcrested individuals. A field reconnaissance of
the witershed and hearing was conducted to observe the status of land

t reatwent, damages from past floods, and potential benefited areas from

a [lood reduction program. Landowners and operators were shown how

their properties were involved in the potenrial floodwater retarding
striuctures with the use of maps and ou-site observations.
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Newspapers scrving the watershed arca published articles annonne ing
publiec meetings aad reparted information and conclusions resulting from
the meetings. TIn addition, the individuals whose land was ivectly
invnlved with potential floodwater retarding structures were notificd
anwt iavited on an individual basis to attend meerings.

Repreacntatives of the Fish and Wildlife Service, .S, Department of the
tnterior, and the Texas Parks and Wildlife Department made joint studies
with biologists frum the Service. They described the fish and wildlife

resonrees in the project, ctfects of the prnject, and recomnendatians

tor mrintaining and enhancing fish and wildlife resources of the watershed.

fnvestigatians coancerning archeological and historical resources were
roowduried in eonsultation with the State Historic Preservation Officer.

'n ndditica. the National Register of Histnriec Places was also constilted.
The Archaeology Research Frogram, Department af Anthropolopy, Southern
Metluulist tniversity, conducted field investipations in the area needed

for the construction and functioning of the floodwater retarding structures
oo determine 1f any archeological resources would be affected hy the

St turos,

Moclines with the Sponsoving Local Orgonization and the steering committee
woere held dnring the planning process toe coordinate, evaluate, cxchange
information, and reach awvecments an o system of measures that wonld

scrve the needs of the people and the watershed resources. Newspapers
serving the watershed area have publisheil articles announcing public :
meet inps and have yveported information and fallow—up articles which have
woenteratied public awareaess.

Objectives

An iaitial stndy was made by representatives of the Soil Consurvation
Service and Sponsoring Lecal Organizatica te tletermin: watershed protdems
and pnssible solutions, After determining the location and extent nf
problems and discussing potential solntions, project oblectives wero
Formutated. Watcrshed protertinn and {tood prevention were the primarw
obicctives expressed by the spousnrs.

m blition to expressin the desire fuar esrablishment of a complete
provram for seil and water conservation on the watershed, the Jellowing
speciiic objectives werc ajprecd to:

N Bstablish land treatment measnrves which contribute dirnetly
to watershed protection and fland prevention. Incladed is the
application bv the vnd of the three-vear projoect {astallation
period of measures that will mdequately protect sail, watroer,
add plant resobrees on at least 85 percent of the agricultaral
land in the watersbed. These resimrces are cimsidered to be
adegnately protected when their deterioration, either natu-
ratly or canscd by wman, is eftertively corratled,




2. Attain a reduction of 70 to 75 percent in average annual flood
damage to agricultural flood plain lands with consideration of
the effects upon the environment, wildlife, existing improve-
ments such as highways, county roads, and topographic conditions.

3. Develop municipal and industrial water storage in a multiple-
prrpese structure for immediate use as the principal source of
water supply for Miles.

It was apreed that these objectives were reasonable and consistent with
watershed resource conservation aod development.

Environmental Considerations

The sponsors considered the impacts, both favorable and adverse, in
developing the plan for meeting the project objectives. The objectives
colerred were those that would centribute to the conservation, develop-
ment, «nd productive use of the wotershed’s soil, water, and related
resalreas,

The sponsors selected measures which would help to achieve these ob-
jectives and included all practical measures to minimize adverse impacts.

Land treatment measures planned for the watershed are those that will
contribute directly to the preservation and enhancement of the environ-
ment in the watershed. Emphasis will be given to those measures which
will reduce soil and water losses, assure proper functioning of the
ctrnctural measures, reduce flooding, and preserve and improve the fish
and wildlife resources of the watershed.

The Fish and Wildlife Service, in ceaperation with the Texas Parks and
Wildlife Department, made a detailed study of the watershed and sub-
mitted ten recommendations for the preservation, enhancement, and use of
fish snd wildlife resources in the watershed. Each recommendation and
the rationale® for response is included in the following:

Recommendation No. 1: '"To improve fish habitat, floodwater retarding
reservoirs and farm ponds bailt duaring the installation period be
constructed with an abrupt drop in water depths. Depths should
range from abont 6 inches near the shoreline to at least 3 feet
4t a distance of 10 feet horizontally."

Respuase: The floodwater retarding structures are not designed to
hold water per se. Rather they are designed to retard floodwater
and imponnd sediment. While the term "cediment pool” has been
used to describe the components of the structures, the primary
purpose of floodwater retardation supercedes all other uses af
any impounded surface water. Construetion funds allocated under
Pablic Law 566 are not spent on wildlife habitat improvement,
bat rather for mitigation measures. The increased depths
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recommended are not possible as further excavation not only

increases construction costs but also is not a permanent improve-

ment as the artificial deepeninpg will ultimately be negated by

sediment deposition. The additional disturbance of natural

around would greatly increase the danger of erosion. By increasing

the steepness of side slopes around the periphery of the sediment

peol, there is a real danger of storm runoff accelerating erosion

in the small tributaries. It is highly plausible that such events

could and would cause severe erosion of the shoreline and stream

chavnels of tributaries entering the sedimeut pools. The

derpening wf farm ponds specifically For fish habitart improvement

Aand recreation is possihle when the landowner desires it at his _
DWWl exnense, -

Recommendaticn No. 2: "To facilitare management, floodwater reservoirs
and farm ponds be equipped with drains that will allow the
Structures to he completely drained or drawn down to a level where
chemical reclawation of the {ish populations will be practical and
effective, if it becomes necesgsary." ’

Response:  Floodwater tetarding structures are routinely designed with
such appurtenances., Farm pood designs are not customarily so equipped.
The rost of constructing such appurteunances on farm ponds would he
borne directly by the landowner and in light of current economic
conditions, would secm highly unlikely,

Recommendation No. 3: "o assist in management, landowners and sponsors -
seek the help and advice of biologists of the Texas Parks and
Wildlife Department regarding the stocking and management of the
floodwater retarding reservoirs and farm ponds. "

Responsc: Noted. It will also be advised that hiolegists from the
service perform similar duties.

Recommendation No. 4: "To provide better fishing, landownors be
encauraged ta grant access to fishermen for the purpose of fishing
in floodwater retarding reservoirs and farm ponds.''

Rusponse:  Noted. However, as-the structures are to be located on
private property, no binding agreement can be secured to permit
fishing by the public. The spousors do not plan to assure public
access to any of the structures; therefare, public recreatjonal
use will he prohibited at Doth sites.

Recommendation No. 5: "To minimize wildlife habitat losses, hrush
rleared from the sediment pools, dams, and spillwiys be placed
around the detention pools and along the downstream side of the
dams. At Site No. 1 brush should he piled along the northwestern
and western sidcs of the reservoir aund along the downstream side
of the dam. At Site No. 2 brush should be piled in the vicinity
of the windmill along the northern portion of the reservoir.”
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Response: 1t is acknowledged that brush piles placed around the
periphery of floodwater impoundments would provide additional
cover for wildlifc. However, brush placed around the sediment
pools could constitntc a hazard to the function of the primary
spillway if it shonld hecome dislodged during a period of storm
runoft.

Brush piles placed adjacent to the detention pools would provide
1imited cover for bobwhites, cottontails, and ground-nesting
sonpbirds for a limited period of time. As discussed by Jackson
(n.d.) completely cut brush deteriorates rapidly and socon loses 1ts
useinlness as quail habitat.

The areas on which brush piles would be placed are outside of the
areas which the Sponsoring Local Organization will obtain easements.
1f adjacent landowners did not object to the construction of brush
piles for esthetic or othcer reasons and desired to provide brush
piles for wildlife, it is felt this practice could be implemented
qt the time of constructien. Brush piles would provide cover for
skunks, rodents, snakes, and other predatory species after they
have deteriorated., Assistance to 1and users in the application of
wildlife upland habitat management practices such as food and
rover plantings is felt to offer the greatest potential for
improving wildlife resources in the watershed.

The Service and Sponsoring Local Organization will encourage
landowners to establish more suitable wildlife habitat indigenous
to the watershed. These MEasures, provided at the expense of the
landowners, will establish permanent cover, resting, and feeding
areas, as opposed to the transient brush piles.

Recommendation No. 6: "To reduce loss of vegetation, the edges of
the cmergency spillway, the upstream side of the dam above the
+ren sobject to wave action, the downstream portien of the dam,
Lhe area between the dam and emergency spillway, and areas on
the dam and spillway not subjected to severe erogsion, he planted
with a mixture of switchgrass, kleingrass, plains bristlegrass,
and sand lovegrass. [If seed is available, jnclude bushsunflower,
and enplemanndaisy in the mixture.'

Responsc: Wheacver and whereever feasible, vegetation on critical
areas wili be replaced as an integral part of grosion control and
wildlife habitat replacement. The judicious use of multi-purpose
plants for wildlife nse will be routinely considered at the time
of project planning.

Recnmmendation Na, 7: “To preserve important wildlife habitat, brush
management be done in such a way that allows brush to remain
within 100 feet of streams, 1in rough or steeply sloping areas, and
in the area of present or potential turkey roost trees.”
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Response: Noted. This is already a part of Service policy.

Recommendation No. 8: "To retain wildlife habitat, the 1,410 [sic]
acres of brush management be undertaken in a strip or small block
pattern as described in the Discussion Section of this report."

Response: Noted. The practice of strip clearing of brush with wild—
life consideration has been adopted by the Service for some time.
Landowners and operators will be encouraged by the Service and
Spounsoring Local Organization; however, the decisions of
implementation rests solely with the producer.

Recommendation No. 9: "Tn protect wildlife, upland-habitat management
should include measures to retain proper kinds and amounts of
weedy and brush vegetation on rangeland, select plants used for
range seeding that are of value to wildlife, plant field borders
and fence rows, and preserve odd areas such as abandoned roads,
ditrh banks, and field corners for wildlife. Plants used for
range seeding, ficld border planting, fence row planting include
suntlowers, switchgrass, kleingrass, panic grass, bristlegrass,
enplemanndaisy, bushsunflower, ragweed, and crotons."

Response: Noted. Those practices constitute a significant portion
ol Service policies involving rangeland restoration and wildlife
upland habitat management. It should be noted, however, that the
ultimate decision rests with the individual producer.

Recommendation No. 10: "Landowners and sponsors seek the help and
advice of biologists of the Texas Parks and Wildlife Department
regarding the management of their lands for wildlife."

Response: Noted. Landowners, producers, and sponsors will also be
encouraged to seek the recommendations, suggestions, and assistance
from field biologists of the Soil Conservation Service,

The Sponsoring Local Organization and the Service considered and in-
¢luded recommendations Nos. 2, 3, 6, 7, 8, 9, and 10 in formulating the
land trcatment and structural measures in the work plan. After careful
study, recommendations Nos. 1, 4, and 5, were determined not to be
desirable or feasible and were not used to develop the work plan. It
was concluded by the Sponsoring Local Orpanization that recommendation
Nos. 1, 4, and 5 were not compatible with the objectives of the project
and the purpuses of Public Law 566,

Archenlogical surveys of the floodwater retarding structure sites were
condneted by the Archaeology Research Program, Department of Anthro-
pology, Southern Methodist University, under the direction of Dr. S.
Alan Skinner as principal investigator.

The initial survey repert stated that specific evidence of prehistoric
occupation was noted in the survey areas. Specifically, a total of

three artifact sites were located within areas of construction or
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inundation by Floodwater Retarding Structure No. 1, and one site was
recorded in the area of Floodwater Retarding Structure No. 2. It was
the opinion of the investigators that some archeclogical resources will
be affected by the proposed floodwater retarding structures. To quote
from the survey report:

"The technology of quarrying and initial stone chipping procedures

is very poorly understood in west central Texas. Thus, in order to
mitigate the loss of information which dam constructien and flooding
will produce, an archaeological program...for depth of occupation

is aecessary."

Additional testing of all archeological sites was completed in July,
1975. A reevaluation of the data sugpested that Site X41TG2 be nominated
to the National Register of Historic Places. Site X¥41TGZ? is inside the
easement boundary, and adjacent to areas that will be dedicated to the
dam of Floodwater Retarding Structure No. 1. Subsequent documents

crxllied for all precauvtion measures to be taken (necessary)} to protect

tiwe site from damage durinp construction. Appropriate measures will be
taken for protectica of this site. The State Historic Preservation
Officer has concurred with this coarse of sction and has recommended

Site X41TG2 for inclusion in the Natienal Register of Historic Places.
Formal nomination of that site will be initiated by the Archaeology
Research Program, Department of Anthropology, Scuthern Methodist University.

Sites X41TGl, X41TG3, and X41TG4 do not warrant nomination to the National
Register of Historic Places and will not be protected during construction
processes. Duriug construction, if additional cultural rescurces are
encountered, work will cease in those areas and a qualified archeologist
will make an assessment before work can resume.

Based on experieace on similar structures in nearhy watersheds, it is
not anticipated that any health or water quality problems will arise at
#ny of the sedimevnt pools of the flcodwater retarding structures used
for livestock water, lake fisheries, and/or public recreation, However,
land users will be prohibited from using avy bodies of water created by
the preoject for public recreation until sanitary facilities meeting
local and state health requirements are installed.

During work plan development, studies were made by the Sponsoring Local
Organization and the Service to avoid or at least minimize the displace=-
nent or relocation of individuals, farms, and businesses. There are no
apparent relocations or displacements that will be caused by installation
oF the project.

Alteraatives

The considered aiternatives to the proposed project action were: (1)} an
accelerated prugram of applyving land trearment measures tor watershed
protection, (2) changing the present ase of flood plain land to oses
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that are less susceptible to damage by flooding, and (3) foregoing the
implementation of a project.

Alternative No. 1

This alternative consisted of applying the land treatment measures as
proposed in the project action. Most of the impacts of the application
of land treatment measures are discussed under the EFFECTS OF WORKS

OF TMPROVEMENT section of this work plan which describes the proposed
action. Average annual damages from floodwater would be reduced by 5.8
percent in downstream areas. The weighted average annual erosion rate
for the entire watershed would be reduced {rom 2.69 tons per acre to
2,62 tons per acre, a three percent reduction. This alternative would
have little effect in reducing flood plain scour on cultivated land and
in reducing the volume of sediment produced by this process. The volume
of sediment being delivered to the mouth of the watershed would be
reduecd from 12 acre-feet annually to 11 acre-feet, a reduction of eight
percent. The adverse impacts caused by installation of the floodwater
retarding structures would be eliminated. The estimated cost of this

alternative is 38102,760,

Alternative No. 2

This alternative consisted of changing the present use of the land to
one that is less susceptible to damage by flooding.

The potential land nses, listed in order from highest to lowest suscep-—
tibility to flood damage, are cropland, pastureland, and rangeland.
Land used for other purposes, such as transportation systems {roads},
are damaged to varying degrees by flooding, depending upon the type of
development and depth and duration of flooding.

In order to substantially reduce the need for flood protection, it would
be nerrssary to convert about 640 acres of cropland to a land use less
susceptible to floodwater damage. With this alterpative it is antici-
pated that about 80 percent of the cropland would be converted to improved
pastureland, and about 20 percent would revert to native vegetation.

This alternative would significantly reduce the actual monetary damage
caused by floodwater, sediment, and erosion. Damages to the transportation
system would continue at about the same rate, because it 1is impractical

to move the system out of the flood hazard area. The gross economic
rotvrns to landowners and operators of agricultural land in the flood
hazard area would be reduced by about $128,440 annually if the land use
was changed to improved pastureland and native grassland. The initial
cost of land use conversion is estimated to be $19,800.

Alternative No. 3

Alternative No. 3 consisted of foregoing the implementation of a project.
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This would delay the application of land treatment measurcs, which would
delay the impact these measures have on reducinyg sediment yield frum the
watershed and would also delay the impact these measures have in redue-
ing flood damage. It is reasvnable tu expect, however, that landowners
and vperators would eventually install the land treatment measures to
maintein the productivity of their lands. Flooding would continue,
resulting in damage to agricultaral land and the transportation system.
The detericration of the cultivated flood plain soils by svour would
continue until the eumulative effect of this damage forced land use
conversion te less productive uses. Areas subject to scour and stream-—
bank erosion would continve to produce sediment.

The need to use 409 acres of land for the installation of the structural
measures and resnltant adverse impacts would be eliminated.

The opportunity to realize about $44 840 in average annual benefits
would be foregone.

Other Investigatious

Several systems of floodwater retarding structores were evaluated in
developing the work plan. In selecting potential sites for floodwater
retarding structures, consideration was given ta locations which would
provide the agreed upon level of protection to areas subject to damage.
The site, number, design, and cnst of the strvctures were influenced to
a high degree by the physical, topographic, and geologic conditions in
the watershed.

Investigations were made for the feasibility of a multiple-purpose
strueture for Miles. A site located about 3,700 feet upstream above the
Santa Fe ralliroad was investigated for this purpose.

It was determined that municipal water could be supplied by a multiple—
purpose structure at this location. The basic site information for
meltiple-purpose storage was reviewed with the Sponsoring lLoeal Organi-
zation at several meetings. After considerable evaluation the City of
Miles determined not to include munieipal water storage as a project
porpose because it could not meet the financial responsibilities necessary
for the development of a surface water supply and required appurtenances.

Upon completion of studies to ascertain the location and extent oi flood
problems, three structure site locations were selected for general
avaluation of their effects on watershed problems., Preliminary surveys
and investigations were made at potential floodwater retarding strocture
cite locations on Bottle (reek, on Willow Creek abuve Site No. Z, and on
an bpnnamed tributary entering Willow Creek immediately above Valley
Cross Section WC-3. Studies indicated that floodwater damages O agri-
cultural and non-agpricultural properties on the flood plain above Site
No. 2 are minor. Control of runoff from Bottle Creek, from Willow Creek
above Site No. 2, acd from the unnamed tributary is naf necessary Lu
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achieve the desired level of protection along the main stem of Willow
Creek. Therefore, no detailed Investigations were made at these locations.

Detaited surveys aund ilnvestigations were made at two floodwater retard-
ing structure sites located at the confluence af the two streams presently
ptanmned for control. Structures constructed at botb of these investigated
sites would adequately control runoff above the two planned sites.

studies indicated that the two planned sjites constituted the most feasi-
ble svstem of structural medsures to install in order to meet project
obilectives for flood prevention to flood plain lands at the least cost,

PLANNED PROJECT

Land Treatment Measures

toascervation of soil, water, plant, and wildlife resources i& an important
clemrnt of ;4 watershed protection and flood prevention project. Treatment
aud nse of land within the watersbed influences the degree to which
conservation objectives are attained. Proper land treatment is the
etement which distinguishes the Public Law 566 Small Watershed Program
From any other Federal or Federally assisted program for the development
of water :md related land resources.

Conservation land treatment consists of individual measures and practices

or a combination of measures and practices that are plauned, instatled,

And maintained on privately owned land by individuals or groups of land :
users or by local organizations. Land treatment measures planned for

thie watershed are those that will contribute directly ta the preserva-

tion and cnhancement of the environment in the watershed. Emphasis will

be given to those measunres which will reduce snil and water losses,

rednce flooding, and preserve or improve the fish and wildlife habitat
resources ol the watershed.

Adequate couservation laud treatment will be applied on about 5,400
additional acres during a three-year installation period. Of these
Additianal acres 2,980 acres are rangelaud, 2,300 acres are cropland,
and 120 acres are pastureland and hayland (table 1). These measures
#ill be applied in addition to those already applied on approximatel y
17,970 acres to acbieve effective treatment cn about 87 percent of the
iagricaltural land in the watershed.

Conserviation measures ta be applied on cropland include conservation
Ccropping systems, crop ressidue management, diversians, terraces, and
arassed waterways.

Conservation cropping systems involve growing crops in combination with
needed cuttural and management meassres that reduce erosion and pratect

the soil.  Crop residue management utilizes plant residue left an or
nrar the soil surface ta protect cultivated lands during critical erosion
pueriods,
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A diversion is a channel with a supporting ridge on the lower side
constrncted across the slope of a field and is designed and located to
protect land from erosion-producing storm runoff from adjacent areas.

A terrace is also a land treatment measure consisting of an earth
embankment or ridse and channel constructed across the slope of the land
to retard and increase infiltration of runoff and reduce erosion on the
land on which it is constructed. A grassed waterway or ountlet is a
natural or constructed waterway or outlet shaped or graded and estab-
lished in suitable vegetation as needed for the safe disposal of runoff
from a field, diversion, or terrace.

Conservation measures which will be applied on pastureland and hayland
include the planting or seeding of adaptel species of perennial forage
plants and their management for sustained production and use.

Rangeland will be managed te maintain or improve existing vegetation.
Conservation measures to be applied »nu rangeland include proper grazing
use, range seeding, planned grazing systems, brush management, and
deterred grazing. Wells, troughs, and pipelines for additional tive-
stork aud wildlive water will be installed. Proper grazing use, planned
grazing systems, and deferred grazing are range management practices
which 1avolve the grazing of forage plauts at periods of time and at
intensities which are compatible with the physiological needs of plants.
Application of these practices contribute to continued growth and
siurvival of desired plant species. Range seeding is the establishment
of adapted plants on rangeland. Range seeding usually fellows brush
managemeat on lands that do not bave an adequate seed source to obtain a
cover of plants threugh natural succession within a reasanable period
time.

Brush management involves the contrel or manipulation of stands of brush
to allew the establishment or growth of desired plant species. About

800 acres of brush management is expected to be accomplished during the
projoect installation period. Root plowing and aerial sprayving arc the
most common methods of brush management »nractices. Most brush management
practiced is confined to the clay loam aod loamy bottomland range sites.

Brush management cannot be economically applied on sites such as the
very shallow site which has a relatively low potential for forage pro-
daction. Brush management by range sites results in patterns of brush
interspersed with open areas.

Witdlife upland hwbitat management on rangceland will censist primarily
of brush management applicd with wildlife considerations and proper
grazing use of plants having wildlife value.

District cooperators will be provided technical assistance in the appli~
cation of brush management practices which preserve existing wildlife
habitat. On land which is utilized by livestock and wildiife, a compro-
mise is uften necessary to meet the necds of all animals. Ideally,
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Conservation cropping systems such as those shown help maintain
the productivity of the soll by systematically alterating soil-
depleting crops with soil-building crops on a rotaticnal basis,

Grassed waterways and cutlets provide for the safe dispocsal of excess
water and furnish additional areas for grazing and wildlife habitat.
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enough brush should be removed to significantly increase livestock
forage production and still retain enough browse and cover for wildlife,
Land users who seek optimum wildlife production usually control brush en
about 50 to 60 percent of their land. Landowners who seek to optimize
livestock production and still retain significant wildlife values should
leave at least 30 percent of their land in hrush. A brush management
program must be carefully planned to fit the existing conditions on a
particular land unit. Strips aod blacks which alternate with uncon-
trolled areas is recommended. Steep slopes and stream courses are prime
wildlife habitat areas which will be designated for protection in
planned programs of brush management.

Grazing use by domestic livestock at a level which results in proper use
of plants haviug wildlife value will be planned on rangeland. Conser-
vation plans will contain data on key wildlife plant species as well as
species of value for domestic livestock. Recommendad degrees of use for
these key species will be provided to land users. Reductions in live-
stock pumbers and reductions in wildlife numbers, particularly deer, may
be necessary when excessive use onccurs on key forage plants. -

Structural Measures

Floodwater Retarding Srructures

A system of two floodwater retarding structures will be canstructed in
Willow Creek Watershed. Locations of the floodwater retarding structures
to be installed are shown on the Project Map (figure 5).

The two planned floodwater retarding structures will detain an average
of 2.77 inches of runoff from 16.51 square miles of drainage area.

These structures will control runcff from approximately 36 percent of
the total watershed. Total storage capacity of trhe flaodwater retarding
structures is 3,346 acre-feet, of which 909 acre-feet are for sediment
storage and 2,437 acre-feet for flvodwater detention (rable 3).

All structures are designed with sufficient sediment storage capacities
to provide 100-year project life. All planned structures will store
both submerged and aerated sediment., Principal spillway crests of all
structures will be set at the elevation of the 100-year sediment pools
(figure 2). Principal spillways will require a port below their re-
spective crest clevation because the 200 acre-feer impvpundment limita-
tion, with borrow volume included, will be exceeded. There will be 400
acre-feet of sediment storage capacity provided below the lowest unpgated
principal spillway openings of the flvodwater retarding structures.

All of the structures will have provisious to release impounded water in
order to perform maintenance, and if it becomes necessary, to avoid
envroachment upon prior downstream water rights.

lmuspal prohlems which will materially affect construction of floodwater
retarding structures are not anticipated.
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Proper grazing use will provide a balance between carrying capacity
of the range and adequate utilization of the forage plants.

Range seeding following brush management will establish
native and adapted plants on once low-productive rangeland.
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Both the emergency spillways will be excavated in materials having a
high potential for erosion in both the contral and exit channel sections.
Additional floodwater detention capacity has been added to Floodwater
Retarding Structure Site Na. 1 to reduce both the size and trequency of
weration of the emergency spillway. The percent chance of use of the
emergency spiliways is 1.2 for Site No. 1 and 4.0 for Site No. 2.

Vegetation effeetive in controlling erosion will be established on the
emergency spillways, exit chaunel areas, and embankment slopes. A
cvombination of multiple use plants, adapted to prevailing conditions,
will be planted on all other disturbed areas for erosion control and
wildlife feood and coaver.

Specifically, the structures will be surrounded by low bluffs and gently
rolling hills. Vegetatioun adjacent ta the structares consists of limited
stands of houey mesquite snd sugar hackberry, open prairie, seeded

areas, and field crops. The gullies, washes, and similar erosion problems
will, for the most part, be alleviated. Conscientious and judicious use
of herbacecus and semi-woody plants that have beth domestic and -wildlife
forage value, as well as stabilizing soil erosion, will be used. Eroded
gullies and washes will suhsequently have percnnial cover, or as structure
design dictates, be covered with impounded water or dam and fill material.

The type of vegetation to be used will be perennial vegetation of native
and introduced grasses and forbs. Plant species will be selected,
sited, and planted in accordance with SCS Technical Specifications for
Establishment of Wildlife Habitat on or Adjacent to Watershed Works of
Improvement. These plantings will be sited and planned in detail during
the final design stage in consideration of spevific site conditions.

The selection of exact species to be used will be from the adapted
species of seed and plant stock available at the time of construction.
Seed mixtures will be sclected from the following species: sideoats
grama, King Ranch bluestem, caucasian bluestem, buffalograss, kleingrass-
selection 75, lehmann lovegrass, and green spraugletop. In selected
areas, forbs having wildlife value such as englemanndaisy, maximillian
sunflower, and bushsunflewer will be used. Feuces will he constructed
around the embankment and emergency spillway of each structure to
protect the vegetation from damage by grazing.

Preliminary and present indications are that principal spillways will he
on a compressihle foundation. The principal spillways will have mono-
lithic, rectaugular, reinforced concrete inlets and prestressed, coucrete-
lined, steel cylinder pipe outlet barrels. Rock or concrete-lined

plunge pools for all flocdwater retarding structures are included in the
preliminary details. Structural details will be treated in the final
design phase. The embankments will be earth fill with vegetative cover.

Ample and suitable earth materials for the two embankments are available
within short haul distances.. These materials consist of sandy clay,
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silty clay, and gravelly clay (8C, ClL, and GC as classified in accord-
ance with the Unified Soils Classification System). It is estimated

that required emergency spillways excavation will provide about 30

percent of the needed »mbankment material for the two floodwater retarding
structures. Preliminary investigations indicate that the remainder of
needed material can be abtained from the sediment pool below the elevation
of the lowest ungated outlet.

All applicable state laws will be cnmplied with in design and construction
of the structural measures as well as those pertaining to storage, mainte-
nance of quality, and use of water.

Dnring construction, contractors will be required to adhere to strict
standards set forth in a construction contract to protect the environ-
ment by minimizing soil erosion and water and air pollution. These
atandards will be in compliance with U.S. Department of Agriculture,
S0il Conservation Service Engineering Memorandum 66, "Guidelines for
Minimizing Scil Erosion and Water and Air Pollution During Construc-—
tien." Excavativn and construction cperations will be scheduled and
controlled to prevent exposure of extraneous amounts of unprotected soil
te ercsion and the resulting translocation of sediments. Measures to
control erosion will be specified at the work site and will include, as
applicable, use of temporary vegetation, mulches, diversions, mechanical
retardation of runoff, and traps. Harmful dust and other pollutants
inherent to the construction process will be held to minimum practical
limits. Haul roads and excavation areas, and other work sites will be
sprinkled with water as needed to keep dust within tolerable limits.
Contract specifications will require that fuel, lubricants, and chemi-
cals be adequately labeled and stored safely in protected areas, and
disposal at work sites will be by approved methods and procedures.
Clearing and disposal of brush and vegetation will be carried out in
accordance with applicable laws, ordinances, and regulations in respect
to burning. Each contract will set forth specifie stipulations to
prevent uncontrolled grass or brush fires. Disposal of brush and
vegetation will be by burying, hauling to approved off-site locations,
or contrelled burning. as applicable.

Stringent requirements for safety and health in conformance with the
Construction Safety Act will be included in the construction contract.

fn conformance with federal, state, and local water pollution control
regulations, necessary sanitary facilities, including garbage disposal
facilities, will be located to prohibit such facilities heing a pellution
hazard to wells or nther water sources. Special provisions in the
construction contract will incorporate by reference and thereby make the
contract provisions conform to "Safety and Health Regulations for Con-
struction, Part I and Part I1," U.S. Department of the Interior, Bureau
of Reclamation.

Service guidelines that provide for incorporating of the Bureau of
Reclamation regulatinus into construction contracts are in the Service's
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"administrative Services Handbook," Part 6, Sectlon 2000. Conformance
to all environmental control requirements will be monitored constantly
by a construction inspector who will be on-site during all periods cof
construction operation,

Impoundment in the scdiment pool will not be suitable for water-based
recreation due to an average depth of less than six feet and a histori-
cally low annual water yield. Without intemnsive fish pond management,
proliferation of aquatlc vegetation and nongame fish will severely limit
the use of the impoundment as a sport fishery. Consequently, the
sponsors at the present time have no plans for using the sites for any
recreational purposes and do not intend to provide public access to the
impoundments; therefore, publie recreation use will be prohibited at all
sites. If at some future time, public access is provided at any of the
sites, the sponsors have given assurance that adequate sanitary facilities
meeting local and state health standards will be installed prior to
making the impoundments in the sediment pools available for public use.

If any previously unidentified evidence or cultural values are discovered
during detailed investigations or construction, the National Park Service
will be notified, and the procedures as cutlined in Public Law 93-291 will
be followed. Inasmuch as this is a federally assisted local project,
there will be no change in the existing responsibilities of the Service
under Executive Order 11593 which respect to archeclogical and historical
resources. Archeological Site X41TG2, adjacent to the proposed dam of
Floodwater Retarding Structure No. 1, will be kept intact by protecting

it during construction.

The minimum land rights required will be those necessary to construct,
operate, maintain, and inspect floodwater retarding structures; to
provide for flowage of water in, upon, or through the structures; and
provide for the storage and temporary detention, either or both, of any
sediment or water.

Installation of the floodwater retarding structures will require change
in location or modification of known existing improvements as follows:

Site No. 1 - Private road
Site No, 2 - Private vroad, stock pond, barn, well, windmill,
and concrete tank

All costs far necessary changes in location or modifications as listed
above are land rights costs and will be borne by the Sponsoring Local

Organization.

tinder present conditions there will be no apparent displacements or
relocations of persons, businesses, or farm operations as a result of
installation of the floodwater retarding structures. If relocations or
displacements become necessary, they will be carried out under the pro-
visions of Public Law 91-646, Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970.
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Land Requirements

Installation {(excluding flowage easement) of the two floecdwater retard-
ing structures will require 409 acres of land which include 110 acres of
cropland, 297 acres of rangeland, and two acres of pastureland. The
construction of dams and emergency spillways will require about 35 acres
of which 34 acres are rangeland and one acre is cropland. The sediment
pools at the lowest ungated outlet will inundate 69 acres of which one
acre is cropland and 68 acres are rangeland. Installation of the two
floodwater retarding structures will destroy, alter, or inundate approxi-
mately 1.8 miles of natural stream channel. All needed borrow for the
embankments can be obtained from the emergency spillway areas and from
within the sediment pool areas. A flowage easement will be obtained on
24 arres of rangeland immediately below the spillway of Floodwater
Retarding Structure No., 1.

Abont 104 acres, of which 102 acres are rangeland and two acres are
cropland, are needed for construction of the dams, emergency spillways,
and the sediment pool areas up tu the lowest ungated outlet. This land
will be cleared of existing woody vegetation. Natural vegetation
affected by installation of the two floodwater retarding structures is
as follows:

Floodwater Retarding Structure No. 1 - About 535 acres will be
cleared which consist of rangeland vegetation characteristic of the
loamy bottomland, clay loam, and very shallow range sites. The
predominate woody species found in the area is mesquite. A sparse
woody understory exists which is composed of southwest condalia,
agarito, catclaw acacia, pencil cholla, and pricklypear. Major
herbaceous species include western ragweed, broom snakeweed, texas
croton, upright prairie-coneflower, annual bushsunflower, indian-
mallow, texas wintergrass, perennial threceawns, sideoats grama,
hairy grama, texas grama, aund silver bluestem. The site area was
aerial sprayed in 1973, which resulted in a reduction of mesquite
and other woody species. The aerial spraying resulted in a top-
kill on most mesquite trees. The effective root~kill was not
evaluated, but often ranges from 15 to 35 percent in the area.

Floodwater Retarding Structure No. 2 — About 47 acres will be
cleared which consist of rangeland vegetation characteristic

of the loamy bottomland and very shallow clay loam range sites.
The area was cleared of woody vegetation in the past and only
one small mott of honey mesquite about one acre in size presently
exists. Small woody plants include regrowth honey mesquite,
southwest condalia, catclaw acacia, agarito, pencil cholla, and
pricklypear. Major herhaceocus species include annual bushsun-—
flower, texas croton, broom snakeweed, western ragweed, upright
prairie-coneflower, indianmallow, texas wintergrass, texas grama,
red grama, sideoats grama, silver bluestem, and hairy grama.
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EXPLANATION OF INSTALLATION COSTS

Public Law 566 funds, in the amount of about $9,710 for technical as-
sistance during the three-year installation period, will be provided to
accelerate the application of the planned land treatment for watershed
protection. These funds will be in addition to about $9,310 of Public
Law 46 funds provided under the going program. Tt is expected that 26
new conservation plans and about 10 conservation plan revisions will be
developed during the installation period. During that same period, it

is estimated 22 new cooperators will sign agreements with the Districts
involved. Watershed landownership and ownership patterns are experi-
encing numerous changes, and it is imperative that new conservatiocn

plans and revisions be made and applied to accomplish the projected
goals. Local interests will apply the planned land treatment at an
estimated cost of $83,740, which includes expected reimbursements from
the Great Plains Conservation Program of the Service and the Agricultural
Conservation Program (ACP) of the Agricultural Stabilization and Conser-
vation Service (ASCS). The costs of application of the various measures
are bhased on current average prices being paid by landowners amd operators
in the area.

Total installaticn cost of the structural measures is estimated to be
$379,280 of which $302,890 will be borne by Public Law 566 funds and
$76,390 will be borne by other interests.

Public Law 566 costs for installing the structural measures total $302,8%0
and includes $248,410 for construction, $13,970 for engineering services,
and %40,510 for project administration.

Other costs for project installation which total $76,390 include $70,390
for the value of the land; $3,000 for fences, water well, and windmill;
$2,000 for legal fees; and $1,000 for project administration.

Construction costs include the engineer's estimate and contingencies.
The engineer's estimate was based on unit cost of structural measures in
similar areas modified by special conditions inherent to the site
locations. The costs of mitigating measures are included as part of the
structural measures. Ten percent of the engineer's estimate was added
as a contingency to provide funds for unpredictable construction costs.
Ko unusual construction problems are anticipated.

Engineering services and project administration costs were based on an
anatysis of previous work in similar areas. Engineering services costs
consiat of, hut are not limited to, detailed surveys, geologic investi-
gations, and laboratory analysis, reports, designs, and cartographic
services.

Public Law 566 project administration costs consist of construction
inspection, contract administration, and maintenance of the Service
State Office records and accounts.
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Other costs for project administration include the sponsors’ costs
related to contract administration, overhead and organizational adminis-—
trative costs, and whatever construction inspection they desire to make

at their own expense.

The volue of land rights was determined by appraisal in cooperation with
representatives of the Sponsoring Local Organization.

The following is the cstimated schedule of ohligations for the three-
year installation period.

Sc¢hedule of Obligations

Fiscal : Public Law : Other :
Year @ Measures _ : 566 Funds _:  Funds : Total
First Land Treatment 3,400 32,950 36,350
Scoomld T.and Treatment 3,300 31,410 34,710
Structares Nos. 1 -

and 2 302,890 76,390 379,280
Third Land Treatment 3,010 28,690 31,700
TOTAL 312,600 169,440 482,040

This schedule may be changed from year to year to conform with appropri-
ations, accomplishments, and any mutually desirable changes.

EFFECTS OF WORKS OF IMPROVEMENT

Flood Prevention, Erosion, and Sediment

Instailation of conservation land treatment measures om 5,400 acres of
land in addition to effectively maintaining those already applied on
16,900 acres will protect soil, water, and related resources by pre-
venting soil erosion, reducing water pollution by sediment, conserving
irrigation water, and reducing flood flows.

Application of cropland treatment measures such as terraces, grassed
waterways, and diversions will decrease the rate of floodwater runoff
and redace the rate of erosion on untreated fields. Conservation
cropping systems and crop residue management will provide soil protect-
ing cover to reduce erosion and help maintain soil productivity.

Application of pastureland treatment measures including pasture planting

and proper management will protect the s0il and decrease the rate of
runoff by providing a good pround cover on this intensively used land.
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Application of rangeland treatment measures, including range seeding,
planned grazing systems, proper grazing use, deferred grazing, brush
control, and livestock watering facilities will increase the produc-
tivity and the density of desirable grasses and forbs normally found in
the natural plant community. Increasing the quality and quantity of
vegetation will reduce erosion by improving the cover and litter on the
soil. Ponds, wells, and pipelines installed for watering livestock will
reduce livestock travel and distribute grazing to prevent overuse of
vegetation near sources of water and under-utilization of vegetation at
greater distances from water. After the project 1s complete, the level
of accomplishment for adequate land treatment on agricultural land is
expected to reach at least 87 percent,

The combination of watershed conservation land treatment and structural
works of improvement will reduce average annual direct floodwater
damages 78.6 percent, flood plain scour damages 81.8 percent, and sedi-
ment damages from overbank deposition 86.1 percent. Sediment delivered
annually to the mouth of the watershed will be decreased from 12 acre-
feet to 9 acre-feet, a 25 percent curtailment. Suspended sediment
leaving the watershed will be reduced from 4,590 to 3,410 milligrams per
liter, a 26 percent reduction., Adsorbed chemicals such as fertilizer
and insecticides will accordingly be reduced.

During construction of the structural works of improvement, air and
water pollution will increase slightly from dust and sediment inherent
to the construction process. This increase will be kept within toler-
able limits. At the end of construction and with the establishment of
vegetation for erosion control, the dust and sediment increase intrinsic
to construction operations will have completely subsided,.

Owners, residents, and cperators of 20 farms and ranches in the flood
plain will be directly affected from reduction of floodwater and associ-
ated damages. In additicn, the owners and operators of farms and ranches
aloung the Concho River, immediately below the watershed, will receive
faverable impacts from the proposed project.

The installation of all project measures, both conservation land treat-
ment and fleoollwater retarding structures, will provide damage reducticn
on 1,780 acres of flood plain land. Average annual flooding will be
reduced from 810 acres to 205 acres, a reduction of 74.7 percent.
Reduction in area inundated varies with respect to locarion within the
watershed. The number of acres inundated without and with the project
by various frequency floods is presented in the followlng tabulation:
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Evaluation:  2-Year 5-Year : 23-Year : 100-Year

Reach  :Without: With :Without: With :Withowt: With :Withont: With
(figure 1):Project:Project:Project:Project Project Project :Project:Project

(acves) (acres) (acres) (acres) (acres) (acres) (acres) (acres)

1 550 117 893 217 1,538 583 1,780 772

If the project had been installted at the time nif the August 10-11, 1971 flood,
acres flooded wonld have been reduced from about 1,159 acvres to 385 acres,
a reduction of approximately 66.8 percent.

The following tabulation shows effects of the project an flood damages.
All fipures indicate average annual reductions.

Damage Reductiun in Percent

Evalnation: CrS% : Other i Non- : : Flood -
Reach : and : Agri- : Apri- : Qverbank: Plain
(Ligure 1): Pastnpre @ cultural : cultural : Sediment: Frosion
1 77.9 77.3 82.7 86.1 81.8

With project completed, the estimated average annual direct floodwater
damage will be reduced 78.6 percent; crop and pasture damage, 7/.9
percent; other agricultural, 79.3 percent; and road and bridge, 82.7
percent. The average annual scour damage to the 158 acres in the flood
plain is expected to reduce 81.8 percent, The sediment deposition will
be reduced on the 107 acres by 86.1 percent,

A maximum initizl reduction in average apnual runoff of 103 acre-feet is
expected because of evaporation from the sediment pools of the two
floodwater retarding structures. Average annual volume of watershed
runoff will be reduced from 3,350 acre-feet to 3,247 acre-feet, or 3.08
percent. This initial water loss will be reduced as sediment accumu-
lates in the sediment prwols over the life of the project.

¥
Due to reduced flooding, owners and cperators will be able to improve
their management of flood plain lands to reach optimum use.

Indirect damape redvction benefits will alse accrue to the project.
These include the reduction or elimination of expense associated with
interruption or delay of travel, rerouting scheool buses and mail routes,
disruption of farm operation, business losses in the area, and similar

losses,
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Fish and Wildlife

Installation of the planned project will increase the waterfowl and fish
resources of the watershed on approximately 69 acres. Seven additional
farm ponds will be constructed with technical assistance from the re-
spective Soil and Water Conservation Districts.

Installation of the two floodwater retarding structures will remove
vegetation on about 102 acves of rangeland and two acres of cropland.
Browse species on the acreage will be removed. These browse plants and
browse on adjoining areas show no evidence of overuse by wildlife.
Uveruse of plants on adjeining lands will not occur as a result of the
removal of browse plants in the vicinity of the floodwater retarding
structures. Additional edge habitat will be created as a result of site
vlearing. This clearing will alter the normal stages of succession by
increasing the diversity of the habitat, therefore, resulting in a
areater variety of plant and animal species. A temporary increase in
annual weeds with food value for rabbits, quail, dove, and songbirds
will vecar due ta disturbance of soil during the construction process.
Perodic tlooding for periods of two or three days will temporarily
displace wildlife which utilize the flood pools. Temporary flooding
will result in increased growth of annual weeds in the flood pools,

Application of land treatment measures will generally benefit wildlife
in the watershed. Brush management applied with wildlife considerations
will have beneficial effects for wildlife by providing more edge type
habitat and by providing more forbs and succulent grasses in open areas.
Brush management applied without wildlife considerations will be detri-
mental to most wildlife species.

Other range management practices such as deferred grazing, proper grazing
nse, and planned grazing systems increase the variety, quality, and
quantity of vegetation. Overuse of desirable browse, forb, and grass
species 1s reduced. These practices are generally beneficial to most
wildlife species.

CConservation cropping systems, crop residuec use, and plantings of winter
cover crops such as oats will provide an increased variety of food and
more cover for most species of .wildlife.

In order to accurately determine the effects of installation of the
planned project, it is necessary to make a subjective comparison of
existiig habitats and compare the changes that may take place with
project. Teo that end, a system of quantitative and qualitative measure-
ment was employed in order to determine approximate gain or loss for
selected wildlife species.

The existing habitat was evaluated using definitive terms for habitat
quality (chart 4). Each acre.was evaluated on the basis of its habitat

value in respect to the various wildlife species present, For the
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parpose of clarification, habitat tvpes were determined by land use;
i.e., cropland, rangeland, etc. Cropland consisted of close—spaced,
high residue grain sorghum; and rangeland was subdivided into respective

range sites.

Projected wildlife habitat was evaluated by hypothetically changing the
land use to that as would exist under project conditions. Projected
wildlife habitat as determined by land use is shown on Chart 5. The
same procedure was followed in evaluating the projected wildlife habitat
after installation of the planned project. A subjective comparison was
made to compare the change in wildlife habitats with and without project.

Hahitat values fur upland game species will be decreased in the flood-
water retarding structure site areas by about 22 percent. Habitat

values for furbearers will be decreased by about 15 percent. Fish and
waterfowl habitat values will be increased by about 255 percent. Instal-
lation of the structural measures is projected to decrease the total
wildlife habitat value in the area of the sites by about 13 percent.

1t is planned that approximately 1,050 acres of wildlife upland habitat
manapement will be installed in the watershed during the project instal-
lation period. Based on comparable areas of land usn, vegetative cover,
and habitat quality, it is considered that the average existing habitat
on these 1,050 acres equals the value rating of the habitat that pres-
ently exists at the proposed structure locations. The average habitat
rating on these 1,050 acres will need to be increased through management
by approximately five percent to compensate for the habitat loss incurred
with project installation. This is a realistic inerease for those acres
for the three-year installation period. Studies have shown rapid
increases in productivity after established methods of wildlife upland
habitat managersnt have been employed.

The planned system of floodwater retarding structures will have no
adverse effect on any known populations of endangered or threatened

speries.

Archeological and Historical

Presently there are no known locations of historic significance in the
watershed that would be affected by installation of the project.

A ficld survey and evaluation of archeological resources to be affected
by the floodwater retarding structures was carried out by the Archaeology
Research Program at Scuthern Methodist University. As a result of the
sarvey, it was determined that three archeological sites may be either
imindated or disturbed by installation of the structural measures.

Thege investigations and subsequent testing indicated that those sites
were not eligible for nomination to the National Register of Historic
Places. Archealogical Site X41TG2 adjacent to the dam of Floodwater
Retarding Structure No. 1, and partially inside the easement boundary,
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will be kept intact by proteering it during comstroeoticen. The state
Historic Preservation Officer has concurred with thi- course of ol ilim
and has recommended that site for imclusion in ¢f+ Nationnl Register of
Histeric Placcs in accordance with all appropric.e faws a L regeleiilous
pertaining to the protection «of archeological, cultural, and historicsl
resources.

The recognition and protection, as appropriatoe, will not only minimizc
loss of archeologicri resources affected by insrallation of structural
measures but also wi'! make 1 significrant contribution to the under-
standing of primitive man's nocupatica and use ot the Willow Creek
Watershed area. Spe-iticilly, three archeclopgical sites will be affected

as fnllows:

1. Site X41Ti:l will be distarbed by tapsoil remgval
and core tromeh excavation of Floodwaier Retarding
Structure Nn. 2.

h. Sites X41TGY and X417T04 will be inundated in the -
sediment poui of Floodwater Retavding sStractlure

No. 1.

ic and Sovial

Under carrent level of develnpment, thire will he no minority persons
afferied by instailation of the plamnaed project in Willow Creek Watershed.

Increased agricultoral cffiriency will be realized by the operators of .
Tand that will becawe more productive after damaging flaocids and sediment )
deprsition have been sllevinted or reduced.  The reduction of damages

will pravide for a higher quatityv of living and arvial upgrading by
witershed residenvs. Tncreasued nceds ol the entire economy will create
the cquivalent of four perwrneut jobs jor local residents.

Diring the conttructian stage of the proposed project, additional roequire-
ments for building materials, petroleum products, and other nccessjities
will stimaiate the cconomy. {his consiruction will crcate approxinately
12 man-years of employment, which will further strengthen the economy
duriny the construction pbasc. The operation and maintcenance of project
measures will also provide employment far local residents.

Additional iatansible benefits will aecrue to the project allewing an
opportunity for the shifting of public Funds from the rorair of damages

ta county roads and bridgs to dnvestnent in s bhaols and improving
cxisting roads. Likewise private fuds now geing to ropair of tlood
damage could be shiifted to raising the standard of liviag nf the residents
in the affected areca.
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Water Resources and Water Quality

Installatinn of the structures will cause a change in the flow regime.
During periods of runoff, the depth, velocity, and duration of out-of-
channel flows will be reduced downstream from these structures. The
duration of the low flows (within channel) will be increased. This
change in flow regime will reduce dowvnstream flooding and associated

flood damages.

Installation of the structures should have a slight effect on water
quality. The sediment concentration in the floodwaters will be reduced
by the structures. The structures are designed to store a total of

817 acre-feet of sediment during a 100-year period. The quantity and
timing of water passing the structures will be changed slightly. Flood
flow into the structures will be detained and released over a longer
period nf time. Initially, it will require a total of about 817 acre-
feet of water to fill the sediment pools.

The installation of land treatment measures on about 5,400 acres of
agricultural lands will aid in the prevention of silt-laden runcff,
agricnltural chemicals, and other solutes from entering the watershed's

drainage ways.

Water quality in each of the.sediment pools is not expected to be
significantly different from other impoundments in the watershed. There
are no mine or excessive animal wastes which will drain directly into
eithier of the structures. 1t is not anticipated that any health or
water quality problems will arise im either of the sediment pools used
for livestock water or sport fisheries. ITnstallation of the structural
measures should have no effect on the water resources or the water
quatity of the other tributaries.

Air Quality

Instaliation and maintenance of conservation land treatment on 5,400
acres of agricultural land in the watershed will provide more and hetter
soil protection which will ultimately reduce dust and associated
particulates.

The only impact that installation of these structures will have on air
quality is during construction and auy operation and maintenance
activities. There will be an increase in pollutants such as dust and
chemicals from equipment exhausts during these phases. Also, there
will be an increase in noise levels as a result of these activities.
The construction sites ave in a rural area. Construction noise or air
pollution during construction or maintenance activities will not be

of such a level to be anything more than temporary nuisance.
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PROJECT BENEF1TS

The estimated average annual monetary floodwater, sediment, scour, and
indirect damage within the flood plain will be reduced from 3$46,880 to
$9,870. This is a reduction of 78.9 perceut of which 5.1 percent is
attributed to land treatment. The damage reduction benefits are 52,370
from land treatment and $34,640 from structural measures for total
primary benefits of $37,010 (table 5).

It is estimated that the project will produce local secondary benefits
averaging 510,200 annually. Secondary benefits from a national view-
point were not considered pertinent to the economic evaluation.

Benefits from the planned land treatment measures, other than flood-
water, sediment, and scour damage reduction on the flood plain, were not
evaluated in monetary terms since experience has shown that conservation
practices produce benefits in excess of their costs.

If the project had been installed at the time of the August 10-=11, 1971
storm, the direct floodwater damage would have been reduced from $65,270

to 516,690, a reduction of 74,4 percent.

Damages without and with project by various frequency floods is presented
in the fellowing tabula*ion:

Direct Monetary Floodwater Damages

Recurrence Interwval

Evaluation: 2-Year : 5-Year : 25-Year ! 100-Year

Reach :Without : With :Without : With tWithout : With :Without : With
(figure 1):Project :Project :Project :Project :Project :Project :Project iProject

{dollars) {dollars) (dollars) {dollars){(dollars)(dollars){dollars){(dollars)

1 28,470 4,150 48,850 9,940 89,860 23,530 118,700 38,680

COMPARISON OF BENEFITS AND COSTS

The total average annual cost of the structural measures {amortized
total installation and preoject administration costs, plus operation and
maintenance) is $24,110 (table 4). These measures are expected to
preduce total average annual benefits of $44,840 resulting in a benefit
cost ratio of 1.9:1,.0 {(table 6).

The ratio of total average annual benefits, excluding secondary benefits,

accruing to structural measures (3534,640) to the average annual cost of
structural measures ($24,110) is 1.4:1.0.

62




PROJECT INSTALLAITON

Landowners and operators will establish planned land treatment (table 1)
in cooperation with the Councho, North Concho River, and Runnels Soil and
Water Conservation Districts during a three-year period. Technical
assistance in planning and application of land treatment will be pro-
vided under the going program of the districts in addition to accelerated
assistance under Public Law 566. Soll surveys have been made on the
entire watershed (29,382 acres).

An cstimated 67 percent of needed soil and water conservation practices
have bren applied. The goal is to increase the level of land treatment
application to at least 87 percent of total needs during the installation
period. In reaching this goal, it is expected that accomplishments of

rhe additional treatment will progress as shown in the following tabulation:

: Fiscal Year
_ band Vlse ¢ 1st 1 2nd : 3rd 2 Total
(acres) (acrey) (acres) (acres)
Cropland 800 750 730 2,300
Pastureland 40 40 40 120
Rangeland 1,000 950 990 2,980
TOTAL 1,840 1,780 1,780 3,400

The poverning bodies of the Concho, North Concho River, and Runnels Soil
and Water Conservation Districts will assume aggressive leadership in
getting the land treatment program underway. Landowners and operators

will be encouraged ta apply and maintain soil and water conservation
measures on their farms and ranches. In addition, landowners and operators
where floodwater retarding structures will be located will be encouraged

to apply and maintain measures for the enhancement of wildlife. The
Service will provide technical assistance in the planning and applica-

tion «f soil, plant, and water conservation measures.

Special emphasis will be placed first on getting a higher degree of land
treatment in the drainage areas of floodwater retarding structures.
Then the emphasis will be on drainage areas not controlled by structures.

The Avricunltural Extension Service will assist with the educational
phase of the program by providing information to landowners aud operators

in the watershed.

The Sponsoring Local Orgaﬁization has requested the Service to administer
cantracts.
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The Willow Creek Water Control District will represent the Sponscring
Local Organization in coordination with the Service on matters concern-

ing construction.

The Willow Creek Water Control District will have the following responsi-
bilities pertaining to the planned Floodwater Retarding Structures Nos.
1 and 2:

1. Obtain the necessary land rights;

2. Provide for the change in location or modification of a
water well, windmill, fences, and other privately owned
improvements necessary for installation of the floodwater
retarding structures;

3, Provide for the necessary improvements to low water crossings
on private roads within the boundaries of Willow Creek Water-
shed to make them passable during prolonged release flows
from the floodwater retarding structures or provide equal
alternate routes for use during periods of inundation; and

i

Determine and certify legal adequacy of easements and permits
for construction of structural measures.

The Willow Creek Water Control District have rights of eminent domain
under applicable state law and have the financial resources to fulfill
their responsibilities.

Technical assistance will be provided by the Service in preparation of
plans and specifications, construction inspection, preparation of
contract payment estimates, final inspection, execution of certificate
of completion, and rclated tasks necessary to install the planned
structural measures.

The two floodwater retarding structures will be constructed during the
second year of a three-year project installation period.

In order for construction to proceed according to schedule, all land
rights for the floodwater retarding structures are to be secured by the
end of the first six months of the installation period. The schedule
will begin when the work plan is approved for operations.

FINANCING PROJECT INSTALLATION

Federal assistance for carrying out works of Improvement described in
this work plan will be provided under authority of the Watershed Pro-
tection and Flood Prevention Act {(Public Law 566, 83d Congress; 68 Stat.

A66), as amended.
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The cost of applying land treatment measures will be borne by landowners
and operators. Funds provided under the cn-going program (Public Law

46) and Public Law 566 funds will be used for technical assistance in
planning and applying soil and water conservation measures. The Public
Law 566 funds will be used for the acceleration of planning and application
of these measurocs.

Funds for the local share of the cost of this project relative to struc-
tural measures will be provided by the Willow Creek Water Conttrol District.
The District has the ability to make financial arrangements to carry out
their responsibilities. They will set aside funds to finance their
respective local share of the installation costs of the two floodwater
retarding structures. Funds will come from a $50,000 bond issue passed

by the voters in 1968. Taxes will be collected by the Willow Creek

Water Control District for repayment of the bond.

The structural measures will be constructed during the second vear of a
three-year project installation period pursuant to the following conditions:

1. Requirements for land treatment in drainage areas of floodwater
retarding structures have been satisfied.

2, All land rights have been obtained for all structural measures.
3. Project apreements have been executed.
4. Qperation and maintenance agreemcnts have been executed.

Fiunancial and other assistance to be furnished by the Service is contingent
upon the appropriation of funds for this purpose.

Various features of cooperation between the cooperating parties have
been cavered in appropriate memorandums of understanding and working
agreements.

Financial assistance is available from several sources to assist land
users in the application of conservation measures on farms and ranches.
Cost-share assistance is available through: (1) the Agricultural
Conservation Program administered by the Agricultural Stabilization and
Conservation Service and {2) the Great Plains Conservation Program
administered by the Service.

Leans to land users for conservation measures are also available through

the Scil and Water Conservation Program administered by the Farmers Home
Administration (FmHA) and through local commercial lending institutions.
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PROVISIONS FOR OPERATIQN AND MAINTENANCE

Land Trecatment Measures

The operation and maintenance of applied conservation measures will be
essentially the responsibility of land users, Land users who elect to
become District Cooperators agree to maintain all applied conservation
measures which are installed with technical assistance from the District.
Technical assistance will be provided to land users to maintain applied
conservation measures in an effective condition. Board members of the
Soil and Water Conservation Districts will make periodic field recon-
naissance of the watershed and maintain perscnal communications with
watershed land users to determine the status of applied land treatment

practices.

Structural Measures-Floodwater Retarding Structures

The Willow Creek Water Control District will be responsible for operation
and maintenance of the floodwater retarding structures. A $50,000 bond
was approved by the voters in 1968. Those bonds can be sold to defray

the local costs of land rights and project administration. Taxes will
continue to be collected by the Willow Creek Water Contrel District for
repayment of the bonds and for operation and maintenance of the structures.

A specific operation and maintenance agreement will be prepared for each
structural measure and will be executed prior to signing a project
agreement and the issuance of invitations to bid on construction of
structural measures., The operation and maintenance agreement will
include specific provisions for retention and disposal of property
acquired or improved with Public Law 566 financial assistance. The
agreement will set forth specific details on procedures in line with
recognized assignments of responsibility and will be in accordance with
the Texas Watersheds Operation and Maintenance Handbook.

The floodwater retarding structures will be inspected at least annually
and after each heavy rain by representatives of the Willow Creek Water
Control District, North Concho River, Soil and Water Conservation
District, and the designated Service representative. A written report
will be made within ten days.of the date on which the inspection was
made and a copy provided to the designated Service representative.

Upor completion of each floodwater retarding structure by the contractor,
subject to the establishment of vegetation, the Willow Creek Water
Control District will assume responsibility for maintenance of the
structure. They will perform promptly, or have performed promptly, all
majintenance of the structure as determined to be needed by either the
sponsors or the Service, including that required to prevent soil erosion
and water pollution. Specifically, the dams will be earth embankments
and the emergency spillways will be excavated. A vegetative cover of
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grass to protect those structural components from erosion will be
established by seeding. Fertilization and weed control will be carried
out to establish as well as maintain a pood vegetative cover. The dam
and emergency spillway will be fenced. TFences will be maintained.

The estimated average annual cost of operation and maintenance for the
two floodwater retarding structures is $820.

Sponsors will also control the handling, use, and application of any
herbicides and pesticides that may be needed for operation and main-
tenance of structural measures. If the use of chemicals should be
required, only approved and authorized reagents and compounds will be
used. Their application will be compatible with current laws regulating
their use. In addition to prudent judgement, ordinances and standards
concerned with the disposal of storage of unused chemicals, empty
containers, contaminated equipment, etc., will be observed and applied.

The Service will participate in operation and maintenance only to the
extent of furnishing technical assistance to aid in inspections and
technical guidance and information necessary for the operation and
maintenance program.

Provisions will be made for unrestricted access by representatives of

the Sponsoring Local Organization and the Service to inspect all struc-
tural measures and their appurtenances at any time and for the Sponsoring
Local Organization to perform operation and maintenance, Easements
insuring this unrestricted ingress and egress will be furnished by the

Sponsoring Local Organization.

The Willow Creek Water Control District will maintain a record of all
maintenance inspections made, maintenance performed, and cost of such
maintenance and have it available for inspection by Service personnel.

The necessary maintenance work will be accomplished by contracts, force
accounts, or equipment owned by the Sponsoring Local Organization.
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TABLE 1 — ESTIMATED PROJECT INSTALLATION COST

Willow Creek Watershed, Texas

EFstimated Cost (Dm]]ara) 1/

Public Law:

:hNumber 566 Funds Other
Nevii— Non— :  Non-
iFoderal Federal @ Federal
Instaliation Cost Ttem :Lnit @ lLand __Land : Land Total
LAND TREATMENT
Laad Areas ?K
Croptand Acre 2,300 - 35,860 35,860
Pastureiand Acre 120 - 6,460 6,460
_Ramgeland Acre 2,980 - 41,420 41,420
Technical A391qtance o 9,710 9,310 19,020
TOTAL LAND TREATMENT 9,710 93,050 102,760
STRUCTIRAL_MEASURES
(nn%trurtlon
Iinndwqter Retarding
. Structures N 2 248,410 - 248,410
Sabtotal-Construct ion 248,410 - 248,410
Engineering Services 13,970 - 13,970
Project Administration
Construction Lnsp(ttlon 18,940 500 19,440
___ Other N 21,570 500 22,070
Subtotal-Administration 40,510 1,000 41,510
Giar Gesgs T T T -
“land Rights e - 75,390 75,390
TOTAL STRUCTURAL MEASURES | 302,890 76,390 379,280
TOTAL PROIECT i 312,600 169,440 482,040

1/ Price Base: 1975

2/ 1lancludes only areas estimated to be adequately treated during the project

irntallatien peried. Treatasent will

aud dolltar amounts apply to total land areas,

treated areas.
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TABLE 1A - STATUS OF WAVERSHED WORKS UF TMPROVEMENT

(at time of work plan preparation)

Willow Creek Watershed, Texas

Numbeor Total
Applied Cost
Measure it : To Date : (Dollars) 1/

LAND VREATMENT

Brush Management Acre 3,210 70,640
Cemservation Cropping System Acre 12,200 12,200
Contpar Farming Acre 9,950 14,930
Crop Residue Management Acre 11,600 29,000
Deferred Grazing Acre 5,100 5,100
Diversion Feet 34,960 8,740
Pond Number 37 44,400
Grassed Waterway or Ontlet Acre 30 3,240
Pasture and Hayland Manapement Acre 200 1,980
Pasture and Havland Planting Acre 210 4,920
Proper (razing Use Acre 5,900 2,950
Range Seeding _ Acre 1,290 28,360
Terrace, Level Feet 2,101,880 273,240
Terrace, Parallel Feet 136,110 17,640
Wildlife Upland Habhitat

Management Acre 9,450 18,900
TOTAL: 536,290

1/ Price Base: 1975

(9

May 1976




10 uoT3iedo] ul afueyd 1oj QOO‘ZS <TTPM Islem puUR [ITWPUT# JO UOTIIBDOI3L 103 QOO °T$ SPNTAVT /T

9,671 AEH

*s993J TefaT 107 (0O Z$ puUE ‘$IOUIF JO UOTIBOTITpPOW

CL61  t@seg 30TXd /1

087 6LE 06€ ‘91 /7 06L°6! 068°20f 0L6°CLT 01%“8%¢ TVLOL aNvio
IS 1Y 000°1 0150y uoTiBaIsTUTRPY 393loxyd
0L1°1€E€ 06€ 61 068 ‘5L 08E°797  0L6°FT 017 8%¢ 1E303qNg
I TARTAl 0TZ 1% 01¢' 1Y or0°es 0Ew S 0T9°71L Z
075 €12 081 %¢ ORT* HE 0%€ 6LT  0O%G°8 008°0L1 T
SaInl1onij m
Fuipaeloy i1=21EBmpOOTJ]
1809 BELETY) : sIY3Ty 99¢ ‘1°'d : BuTi=Pu IUOTIONIIS! wal]
UOTIR]VISUL: 1¥301 TopueT 1830 : -13uy HE § (s ]y :
iE10L “spung is4z20 : spund 99¢ -1 "4 :

$35807 ULTIBTIRISU] :

83500 UOTIR[IEISU] :

/T (sie1Toq)

sp¥al ‘paysiaieM ¥Meald MOTTTM

NOLIOgTELS i LSOO T¥alLONdLS HIVNILSE - ¢ q116v.L

70



TABLE 3 - STRUCTURAIT. DATA

STRUCFURES WITH PLANNED STORAGE CAPACTITY

Willow (Creek Watershed, Texas

Structgfé Nos.

o Tten _itair 1 ¢ 2 i Total
.lass af Structure A A AKX
Drainage Area Sq.Mi. 8.14 8.37 16.51
Curve Na. (1-day)(AMC 11) 70 70 KAK
e Hr. 2.06 2.43 XXX
Elrvatian Top of Dam Ft. 1,864.2 1,862.2 KKX
Elevation Crest Emergency Spillway Ft. 1,858.7 1,856.5 XAX
EFlevation Crest Principal Spillway Fe. 1,847.7 1,846.5 ANK
Elevation Crest lLowest Ungated Ontlet Ft. 1,841.4 1,843.0 XXX
Maximam Height of Dam I't. 35.0 34.0 XXX
Vorlume of Fill th.Y¥d., 233,633 100,470 334,103
Total Capacity Ac. Fr, 1,784 1,562 3,346
Sediment Pool (Lowest lUngated Outlet) 1/ Ac.TtL. 200 2/ 200 2/ 400
Sediment Poel (Sabmerpged) Ac.Ft. 469 348 817
Sediment in Detention Pool-Acrated Ac.Tt. 52 40 g7
Retarding Pool Ac.Fr. 1,263 1,174 Z,437
Surface Area '
Sediment Pool (Lowest Ungated Outlet) Acre 15 34 A9
Sediment Pecol-Principal Spillwav Crest Acre 73 57 130
Retarding Pool Acre 170 204 374
Principal Spillway
Raiafall Valome (arecal){(l-day) Tn. 8.05 6,50 XHX
Rainfall Volume (areal)(10-day) in. 12,40 10.40 KHK
Runefl Volume (10-day) In, 4,27 4.09 N¥X
Capacilv (Maximuin) cfs. 104 102 XXX
requency Operation—-Emergency Spillway % chance 1.2 4.0 XXX
Size ol Conduit Tat. 30 30 KX
lmergency Spillway
Rainlall Volume (ESH)(areal) in, 7.50 6.02 HXX
Rinnotf Valume (ESH} In. 4,04 3.70 XXX
Type . Veg. Veg. XXX
Bottom Width Ft. 150 15¢ AXK
Velucity of Fluw iVe) - Ft./Sec. 5.7 5.7 HaX
Slope of Exit Chanmel Ft./TFt. D.034 0.0475 AAX
Maxinum Water Surface Flevation Ft. 1,860.3 1,857.9 XXX
I'recbaard
Rain{all Valume (FH){(aveal) in. 12.30 12.30 XXX
Runal f Volume (FH) In. 8.33 9,60 KKK
Maximum Water Surface Elevation Ft. 1,864.2 1,802.2 XXX
Capacity Equivalents
Sediment Volnme _ In. 1.2D 0.87 X®X

In. 2.91 2.63 AXK

CRetarding Volume

1/ Vnlume included in sobrnerged sediment.

2/ Includes volume created by anticipated excivarion of earth materials for dam.
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TABLE 4 - ANNUAL COST

Willow Creek Watershed, Texas

(Dollars) 1./

Amortization Oﬁération
of : and
Evaluation installation Maintenance
Hnit . CosE_Z! Cost Total
#loodwater Retarding
Structures Nos.

1 and 2 20,740 820 21,560
Project Administration 2,550 2,550
GRAND TOTAL 23,290 820 24 110
1/ Price base: 1975
2/ 100 years at 6.125 percent interest
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TABY L.

Willrw Crecik Welrrshed,

{(bollars)

DRt T med {_\.gi
Witheot
Lmm o Prooject

snd

v Fastore 23,710
e Apricnltaral 14,500

e rientineal

ol oen!l ride

- H 1 T
[ . Ty
RLRER D BRI . [

medioe:

ho— ESTIMATID AVERAGE ARNUAT V10K Y DAMAGE REDUCTION BENEFITS

P das

L/

Average Annual Damage:

: With
Project :

Damage
Redurntinn
Benefits

5,230
2,000

260 .

18,470
11,500

1,240

5,490

31,210

170

1,059

310

1,390

500

3,360

Quoarink Merasiobm 1.220
Er o wien _ _ _ _ - -
aad Plain cirour 1,700
_'I_r_hl i _r vt - B 1,260
el - ;Jh , 58D

9,870

37,010

1/ Base:

i

all other—14975

|
i

Moy 1976

Apricultnral-Ortober, 1974 current normalized prices;




/671" ABH

*ArrEnuuE /¢‘7% jo s3iTyeuaq
UoT30Npa1 28FWEpP POOTJ 2piacid 1M S3INSEAm JULAWIBDII PUB] IRYI PaJeWTIS? ST 3T ‘Uorirppe ul /¢

$30T1a1d C/gT-20UBUDIUTE], pUE UOTjeiad)
*3s2133uT 3usniad ¢7T'¢ 3w $IEDA QO vl pEzIliour sooTad Cigl-uorlel(easul 7

Gi6T-I=gIe [T® (580134 pPIZTIREAON JUDIIND /61 A3QOIDO-1BINIINOLIZY :aseg 80Tid /7

0161 011°%Z 0F8 %y 00Z°0T /€ 0%9°%¢ TVL0L aNvYD -~

. uoT3IRIISTUTWIPY J0alolg

0 T1:1'F 096°1¢ 0%g ' uh o0z ot %9 ‘ H¢ 7 PuE I
“SON S2In]oniig

SUIpiBIayY Ja3empooTld

oriey : iz T T TR0 : fiepuooddg ¢ uor3onpoy ¢ 3Tun UoTAPO[EAY

3500 : 3507 : : : adrwe(g :

ITyeusg  : [Enuuy afeisay: /1 siiadndd IVOARNY ZOVHHAV .
(81BTT10Q)

SEX2] ‘poysisiep 48210 MOTTIM

ARV SLLAYMNAT 10 NOSIMVAKOD -~ 9 416Vl

A
—
A
]

[



BIBLIOGRAPHY

Literature Cited

Banks, Kimball, and Joe T. Bagot. 19753. Archaeology of the Willow
Creek Watershed. Unpublished findings of the Archaeology
Reseatrch Program, Department of Anthropology, Southern Methodist
University and submitted to the USDA, SCS, Temple, Texas, iIn
partial fulfillment of Purchase Order No. 2162-TX-S5CS-75. Dallas,

Texas. 15 p.

Blair, W. Frank. 1930. The biotic provinces of Texas. Texas J.
Sci. 2 (1): 93-117

Cram, George F. 1887. Cram's unrivaled atlas of the world, indexed.
21st ed. revised to Nov, 1, 1887. Donohue and Henneberry

Printers and Binders. Chicage. 231 p.

Gould, F.W. 1962. Texas plants—-a checklist and ecelogical summary.
Texas Agric. Expt. Sta., The Agric. and Mech. College of Texas,
College Station, Texas. Misc. Publ. 5388. 112 »p.

Henderson, George G. 1928, The geology of Tom Green County. Bur.
of Econ. Geol. Univ. of Texas Bull. No. 2807. 116 p.

Irland, Lloyde D., and Ross §. Vincent. 1974. Citizen participation in
decision making - a challenge for publiec land managers. J.
Range Manage. 27: 182-185.

Jackson, A.S. n.d. (Quail management handbook for West Texas Rolling
Plains. Bull. no. 48. Texas Parks and Wildlife Dept.,

Austin, Texas. 77 p.

Jones, David C. 1973. An investigation of the nitrate problem in
Runnels County, Texas., For: Texas Water Development Board,
Austin, Texas, and U.S. Environmental Protection Agency,
Washington, D.C. 214 p.

Litton, George W. 1970. Surpfus game availability. Permian Basin
game management survey, Job 3., Fed. Aid Proj. W-94-R-5.
Texas Parks and Wildl. Dep. Austin, Texas 11 p.

Rare Plant Study Center. 1974, Rare and endangered plants native to
Texas. Univ. Texas. Austin, Texas. 3rd Edition. 12 p. (mimeo)

Shaw, Samuel P., and C. Gordon Fredine. 1971. Wetlands of the United
States--their extent and their value to waterfowl and other
wildlife. U.S. Dep. Interier. Fish and Wildl. Serv. circular

39. 67 p.

75




Skinner, S. Alan. 1974. Willow Creek Survey. Unpublished findings of
the Archacology Research Program, Department of Anthropology,
Southern Methodist University. Dallas, Texas. 3 p. + cover
letter.

Smithsonian Institution. L1974. Report on endangered and threatened plant
species of the Untited States. Presented to the Congress of the
United States of America by the Secretary, Smithsonian Tnstitution.
Serial No. 94-A. U.S. Government Printiug Office. Washington,

D.C. 200 p.

Soil Conservation Sevvice. 1971. National list of scientific plant
names. U.S. Dep. Agr. Soil Conserv. Scrv. Lincoln, Nebraska.

281 p.

1974, Scientific and standardized common names of plants
of Texas. Advisory PLANT SCIENCE TX-6. U.S. Dep. Agr. Soil

Conserv. Serv. Temple, Texas. 109 p.

Texas Almanac 1973. Texas almanac and state industrial guide
1974-1975. A.H. Belo Corp., The Dallas Morning News, Dallas,

Texas. 704 p.

Texas Highway Department. 1968. Texas travel handbook. Texas Highway
Dept., Travel and Information Div. Austin, Texas 208 p.

Texas Historical Foundation. un.d. Cuide to official Texas historical s
makers. With coop. of the Texas State iHist. Surv. Comm.
Humble 0il and Refiniug Co. Houston, Texas. 88 p.

Texas Organization for Endangered Species. 1975a, Endangered, threatened
or watch list of Texas plants. Toes Plant Committees. Temple,

Texas. 19 p. (mimeo)

1975b. TOES watch-list of endangered, threatened, and
peripheral vertebrates of Texas. Developed by TOES Animal
Committees, Publication 1, Temple, Texas. 12 p.

Texas Water Quality Board. 1973. Texas Water quality standavds.
Texas Water Quality Roard. Austin, Texas. 78 p.

U.S. Army Corps of Englineers. 1973. Wastewater management plan
Colorado River and tributaries, Texas. Volume VI, Central
basin areawide plan. U.S. Army Corps cf Engineers. Ft. Worth,

Texas. 131 p.

I.S. Department of Health, Education, and Welfare. 1962, Public Health
Service drinking water standards. Public Health Service Pub.
No. 956. U.S. Government Printing Office. Washington, D.C. 61 p.

76




U.S. Department of the Interior, National Park Service. 1973. VNational
register of historic places. Prepared by the Advisory Council on
Historic Preservation. Federal Register. 38 (39): Tart II
5386-5447.

1.$. Uepartment of the Interior. 1974. [United States list of endangered
fauna. Off. of Endaupered Species and Int. Act. Fish and
Wildl. Serv. Washingten, D.C. 22 p.

U.S. Environmental Protectian Agency. 1973. Proposed criteria for
water quality, volume I. U.S. Eavironmental Protection Agency,
Washington, D.C. 425 p.

77




APPENDIX A

Selected List of Common and Scientific Plant Names

irasses

Family: GRAMINEAE

Andropogon gerardi - big bluestem

Andropogon caucasicus - caucasian bluestem -

Andropogon hallii - sand bluestem

Andropogon ischaemum - King Ranch bluestem

Andropogon scoparius - little bluestem

Aristida spp. - perennial threeawn

Bouteloua curtipendula - sideocats grama

Bouteloua gracilis - blue grama

Bouteloua hirsuta - hairy grama »

Bouteloua rigidiseta - texas grama

Bouteloua trifida - red grama

Bromus spp. - annual brome

Buchloe dactyloides - buffalograss

Chloris sp. - windmillgrass

Cynodon dactylon - bermudagrass

Eragrostis lebmanniana - lehmann lovegrass

Eragrostis sp. - lovegrass

Hilaria mutica - tobosa

Leptechloa dubia - green sprangletop

Panicum coloratum - Kleingrass, selection 75

Panicum virgatum - switchgrass
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Sorghastrum nutans - yellow indiangrass

Sporobolus cryptandrus - sand dropseed

Stipa spp. ~ needlegrass

Stipa leucotricha - texas wintergrass

Egighachne_califarnica - arizona cottontop

Tridens elongatus - rough tridens

Tridens muticus - slim tridens

Forbs and Suffrutescent Vegetation

Family:

Family:

Tamily:

CRUCIFERAE
Lepidium sp. - pepperveed

Lesquerella sp. - bladderpad

COMPOSITAE

égprosia_gsilostachva - western ragweed

Aphanostep@gg sp. - dozedaisy

Aster ericoides - heath aster

Engelmannjq_pinnatifiQE_— englemanndaisy

Gaillardia sp- -~ gaillardia

gptierrezia sarothrae - broom snakeweed

Helianthus maximiliani - maximilian sunflower

Liatris punctata = dotted gayfeather
Ratibida columnifera — upright prairie-conetlovwer

Simsia exaristata - annual bushsunflower

EUPHORBICCAEAE

Croton texqpsis — texas croton
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Family: KRAMERTACFAE

Krameria lanceolata - trailing krameria

Family: MALVACEAE

Abutilon incanum - indianmallow

Family: ONAGRACEAE
Gayra spp. - gaura

Oenothera spp. - eveningprimrose

Famiiy: VERBENACEAE

Verbena spp. - verbena

Family: ZYGOPHYLLACEAE

Kallstroemia sp. - caltrop

Trees and Shrubs

Family: ANACARDIACEANE

Rhus microphylla - littleleaf sumac

Family: BERBERACEAE

Berberis trifoliolata - agarito

Family: CACTACEAE
Opuntia spp. - pricklypear

Cpuntia leptoucaulis - pencil cholla

Family: CURRESSACEAE

Juniperus pinchotii - redberry juniper
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Family:

Family:

Familv:

Tamilby:

Family:

Family:

Family:

Family:

Family:

EPHENERACEAE

Lphedra sp. ~ ephedra

FAGACEAL

Quercus virginiana - live oak
JUGLANDACEAE

Cary# illinoensis - pecan

LEGIMTNOSAE

Qggyép_gzgggii - catclaw acacla

Prpsopis ipliflorq_glggﬂulosa ~ honey mesquite

1L.TLIACEAE

Yucea Sp. — yucca

RHAMNACEAE
Condalia lycioides - southwest condalia

Condalia obtusifolia - lotebush

SAPINDACEAE

Sapiwdus drummondii - western soapherry

SAPOTACEAE

Rumelia sp. - bumelia

HLMACEAE

Celtis laevigata - .sugar hackberry

timns crassifolia - cedar elm
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WATER SURFACE ELEVATIONS AT VALLEY SECTIONS
FOR TO0—YEAR AND 5--YEAR FREQUENCIES

100-Year Frequency 5-Year \

Valley Without With Fre&/ﬁiﬂcy ta T
Section Project Project Project \ FLOOD PL
WC-1 1702.8 1701.9 1696.6 WILLC;mNCEEiE
wC-2 1708.3 1707.5 1703.3 COUNTIE
WC-3 1730.5 1729.7 1726.9 U S. DEPARTMEN
WC4 | 17408 | 1740.0 1737.4 LEGEND SOIL CONSERY.
e Ul 1750.7 1748.5 —————— 100-YEAR FLOOD WITHOUT PROJECT

WC-6 1771.5 1769.0 17669 100-YEAR FLOOO WiTH PROJECT OL i _
WC-7 1793.0 1788.5 1786.3 - Al el TR P - (i}g:zolx;z
WC-8 1806.9 1802.6 1800.6 @ 0 HiCHWAY

N dsardous Tor restacntior duwellings o industoial i bocincss FARM TO MARKET ROAD

developments. The aree wilhin the d-yvear frequeney lines is
considered hazardaus for production of cultivated crops. 5
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