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LETTER OF SUBMITTAL

EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET

WASHINGTON, D.C. 20503

December 23, 1970

Honorable Spiro T. Agnew
President o£ the Senate
Washington, D. C. 20510

Dear Mr. President:

Pursuant to the authority vested in the President by
section 5 of the Watershed Protection and Flood Prevention
Act, as amended (16 U.S.C. 1005), and delegated to the
Director of the Office of Management and Budget by Executive
Order No. 10654 of January 20, 1956, there are transmitted
herewith the following plans for works of improvement v/hich
have been prepared under the provisions of that Act:

State Watershed

Alabama

Texas
Texas
Texas
Virginia

Tallaseehatchie
Creek *

Ecleto Creek*
Pond Creek*
Sanderson Canyon
Ni River *

Each of the above listed plans involves at least one
structure which provides more than 4,000 acre-feet of
total capacity.

Note: Referred to the Committee on Public Works by the Secretary of the Senate on December 30, 1970, Executive Com-
munication No. 125.

*Printed separately.



} ,,? ' n «*« ^

T\A^i^^;^iT HO ap»HHO aVlTUp3X3
fs^BaSa Bma Twa'MsOAkiam io V’

scoeoi .ao ,vsoT»wiH&AW ^
• ; '^i' .

'^ '%

' '
'-^-W .,...;

.C-,.!!=<.
.^ ,

,

'
'

.
:>•' .-:5|g vronsA tT OTtqS

''
;i

•
'">v-

:^-0X 3 ^>S^^' .C

, .rjif^''“'^
‘''^- ^

'

'y'.'^’
1 -H'.., T"'

'*

''A-i w- ;.
’

1
^''

- ;^-.. I'

;

j
' — ''.

; jnoBi 29 Tr'<!

•'

.,f iF ,
, A S xf <

^'V

;'j|!- fioliiw^ 'xol sirElq gfrin^/oliol'isdi ^rlxivmorf

,• « !j:jA jVxb- io ^aol&sVQTq adt

^

w6/r#;4,i>i'»TOq‘9if «.,no evsd. i, :

S', '*'
-”

' -^. ^ ’^'^
75.,

— ’'-i
'

|f>V -

, _ i '•i*
' '' '*

'

W o:J9la3

^ *>tOOiD bfto^

no\iUiJ ^o^l•o^>^i$8

i '’ Tovi.^ xM
-y

l^*’- 'Mi^ Bm&dsl/K
*

: \ a, >r ' ^ ii-
—

"

.j•/^!.•^»;,.i;J•;i a eaXOT'^ '

2BX9T .

’b.f
••*•* ^

'

fiXnxgtlV
>‘S!l^‘WV ^' '.'» ‘••••‘'. j '.., . -T- •. _ .:

''•'

A; •.*'

k; :» soVloval I>9:t2xX ^ovoto ort:? *io

^ «^$'%ooi^%'ro6?000, ^ itaiCx STpfti 39bivoTcj^ rioMw

‘-
'''’""’''r^

*

.\y,y
.,

L* i.' * -

m- *-‘
4fj> 'i’j?

'•>’iiV\tf.V
^

'



ENVIRONMENTAL STATEMENT

SAI'IDERSON CAl'JYON V/ATERStlED, TEXAS

Background

Sanderson Canyon Watershed is located in Terrell, Pecos, and Brevster
Counties in extreme southv/estern Texas near the Big Bend National Park.

The project is proposed for Federal assistance under authority of the
V/atershed Protection and Flood Prevention Act, Public Law 83-566 . Local
sponsoring organizations are: Rio Grande-Pecos River, Big Bend, and
Trans-Pecos Soil and Water Conservation Districts; Terrell, Pecos and
Brewster County Commissioners Courts.

Land use in this 138,000 acre v;atershed is 97 percent rangeland with
the remainder of the area used for improved pasture and miscellaneous
uses. Ranching is the principal agricu3.tural pursuit* Tnere are 23
ranches located wholly or partia.lly within the watershed, averaging
12,275 acres in size. Sanderson, a tovm of 2,000 popula.tion, is located
in the lower portion of the watershed.

Ranchers are practicing soil conservation on their land. It is estimated
that 50 percent of the needed land treatment practices haA-e been installed
and that a large percent of the land is adequately protected from erosion.

There are no significant fishery resources in the wa.tershed. Principal/
wildlife species are m\ile deer, white-tailed deer, jave3.ina, quail, bob-
white, dove and rabbit. Wildlife resources for himting are moderate to
good.

Flooding occurs frequently in portions of the iratershed causing damages
to agricultural and non-agricultural properties. Major flools, inun-
dating more than half of the flood plain, occur on the average of once
every three to four years. Minor floods occur ©bout once a year. High
intensity rains, strong topographic relief and poor cover conditions are
major factors contributing to flooding along Sanderson Canyon. There
are 4,365 acres along Sanderson Canyon that would be subject to flooding
by a storm that might occur once in 100 years.

Erosion, in this arid area, is quite lov7 with rates averaging just under
4 tons soil-loss per acre each year. Ttie resulting sediment damages
also are low. It is estimated that about 28 acre-feet of sediment leav-
ing this watershed are deposited in the Amisted Reservoir downstreara on
the Rio Grande each year.

The proposed project consists of accelerated conservation land treatment
of about 84,000 acres supplemented by 11 floodwater retarding structures
and about 1,800 feet of channel improve;nent . Because of the e>:pected
high seepage rate iri the pool areas of the planned floodwater retarding
structures, no portion of the sediment pools is expected to hold water.
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I. Impact of the Proposed Action on the Environment

The installation of the combined program of land treatment and
structural measures is expected to reduce flooding by about 66
percent, resulting in a monetary reduction of flood damages for
a storm similar to the one in I965 by about 97 percent. It is

estimated that the project will directly benefit ovmers and
operators of I3 ranches in the flood plain a.nd owners and occupants
of about 2k0 residential and business units in the Town of Sanderson,

Sediment deposition in the Amisted Reservoir is expected to be
reduced by about 1? acre-feet each year.

The sponsors are aware that the project will not provide complete
flood-free protection to all urban properties. The Terrell Coimty
Commissioners Court will notify property owners in Sanderson of
the flood hazards that still will remain after project installation
and will discourage further construction of iuiprovem.ents within the
areas still subject to flooding.

A total of 697 acres of land in the sed:5jnent pools, dams and
emergency spillways will be retired from agricultural production.
All of this 3,and is now grassland and is expected to remain so

after construction, since the sediment pools are not expected to
hold water.

Adverse Envirormientad. Effects

There are no known adverse environirsntal effects that will resul.t

from the instal3,a,tion of this project.

Ill , Alternatives to the Proposed Action

One alternative to the planned action is no project, . Ihis would
permit continued flooding of the land, and properties of the water-
shed. This would resu3-t in further loss of natural resources and
foregoing of not monetary benefits of about $3.60,000 per year.

Relationship Betvreen Loca3. Short-Term Uses of Man*s Environment
and the Mauntcncnce and Enhanc

e

ment of Long-Tezm Productivety ,

The plan provides a level of protection consistent with agricul-
tural and urban uses in the flood-prone areas. The projected
long-term use of v/atershed lands is expected to remain essentially
as it is at present.

Tiie primary objective of this plan is to preserve the 3.ands for use
by future generations »and pro^mde adequate conservation treatment
and improveruent to maintain high productivity.
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V. Irreversible and Irretrieva.ble Commitments of Resources

Agricultural use of the 69? acres of dams, spill'v/ays and sediment
pool area,s now primarily pasture, will be restricted to such use
as will not be detrimental to the project structures. No other
commitment of resources is knovm to be required for this project,

VI, A, Consulta^tion with Appropriate FederaiL Agencies

The work plan was reviewed by Federal agencies expressing interest
in the project. No problems or objections were raised in relation
to the environment8,1 effect of this project,

Beview by State and locaJL Agencies Developing and Enforcing
Environmentai Standards

No problems or objections were noted by reviewing State and local
agencies.
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COMMENTS OF THE STATE OF TEXAS

Executive Department
AUSTIN, TEXAS

May 21, 1970

Mr. Kenneth E. Grant
Administrator
United States Department

of Agriculture
Soil Conservation Service
Washington, D.C.

Dear Mr. Grant:

The work plan for the Sanderson Canyon Watershed has been received by the
Division of Planning Coordination, Office of the Governor (the State Planning
and Development Clearinghouse). The draft of this work plan was favorably
reviewed by the State Clearinghouse on March 25, 1970.

As there appears to be no substantive change betr^zeen the draft and final
work plans, and since no unfavorable Information concerning the project has.

been received subsequent of our review of the draft work plan, the State
Clearj.nghouse finds the vjork plan to be consistent~ with planning and development
policies and objectives of the State of Texas.

Each phase of this project should continue to be closely coordinated with
Texas state agencies and local governments whose plans and programs are affectec

Thank you for the opportunity to review this work plan.

r';v?:sTON Smsth

governor

Sincerely,

Dan S. Petty
Director, Division of
Planning Coordination

-\
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COMMENTS OF THE DEPARTMENT OF THE ARMY

DEPARTMENT OF THE ARMY
WASHINGTON, D.C.

July 15, 1970

Honorable Thomas K. Cowden
Assistant Secretary of Agriculture
Washington, D. C.

Dear Dr. Cowden:

In compliance with the provisions of Section 5 of Public. T.aw 566,
83d Congress, the Administrator of the Soil Conservation Service,
by letter of 13 May 1970, requested the views of the Secretary of
the Army on the work plan for Sanderson Canyon Watershed, Terrell,
Pecos and Brewster Counties, Texas,

The Corps of Engineers has an outstanding survey for flood control
measures at Sanderson, Texas, which was authorized by Section 208
of the River and Harbor Act of 1965, However, this survey v;as dis-
continued when local interests indicated a preference for a watershed
work plan of the Soil Conservation Service,

It is noted that of the $309,769 total annual damage reduction
benefits, $2,679 or less than one percent is credited to agricultural
items, with the remainder of the benefits divided about equally
between protection to urban property and transportation facilities.
If a program under Public Law 566 is authorized, it is unlikely that
a Corps of Engineers flood control project would be developed since
the remaining urban damages would be quite small.

Sincerely

Speci/l Assistant to the S^retary
(Civil Funcwrlons)

retary of the Army

xi



COMMENTS OF THE DEPARTMENT OF THE INTERIOR

United States Department of the Interior

OFFICE OF THE SECRETARY
WASHINGTON, D.C.

July 15, 1970

Honorable Clifford M. Hardin
Secretary of Agriculture
Washington, D. C,

Dear Mr, Secretary;

This is in reply to the letter of May 13, 1970, from the Administrator
of Soil Conservation Service, submitting for our reviev/ and comment
the work plan for Sanderson Canyon Watershed, Texas, In accordance
with Section Z of Executive Order 10913 and provisions of Section 5 of

the Watershed Protection and Flood Prevention Act, as amended, this

work plan has been reviewed by interested agencies of the Department
of the Interior and the following comments are offered.

The work plan estimates that an area of 4, 366 acres would be inundated

by the 100 -year flood. The beneficiaries of the plan will be the owners
and operaTors of 13 ranches and the owners and occupants of about Z40

residential and business units in Sanderson, We assume that considera-

tion was given to alternatives otFier than those presented in the v/ork

plan such as removal of houses from flood prone areas and zoning of

the flood plain for appropriate use.

The work plan calls the 1965 flood a 40 -year flood. Little streamflow
inform.ation is available in the area; however, there is a short record

at a Geological Survey gaging station on Sanderson Canyon at Sanderson,

Texas, drainage area, 195 square miles. Use of regional multiple-

regression equations developed in a 1970 study (not yet published) gives

18, 000 cfs for the 100 -year flood peak at this staTion, The published

report, "Water Ps.esources Data for Texas, Surface Water Records, 1968,"

indicates that the 1965 flood peak at the Sanderson gage was about

100, 000 cfs (based on combining two slope -area measurements within

4 miles upstream from the gage). Therefore, it appears that the 1965

flood was a very rare event, considerably greater than 100 years in

recurrence interval and not a 40 -year event as stated in the watershed
work plan. Computations of costs or benefits that are based on this

40 -year frequency determination may be grossly in error.
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The benefit from increased ground water recharge mentioned on

page 46 is likely to be very small.

The strea.ms in this watershed are intermittent and are subject to large

peak flows of short duration. The proposed structures are dry dams
with no permanent storage and are not expected to affect water quality

in the area.

To protect water quality during the construction period it is recommended
that the contract specifications require all contractors to adhere to

guidelines for minimizing soil erosion and water and air pollution during

construction as set forth in Soil Conservation Service ’’Engineering

Memorandum-66” and in compliance with Executive Order 11507 we
recommend that construction specifications require all contractors to

provide and operate sanitary waste facilities that will adequately treat

or dispose of domestic wastes in accordance wdth Federal, State and
local regulations.

Proposed land treatment measures such as deferred grazing, range
seeding, and proper use of range would benefit wildlife. However,
brush control and the construction of floodwater retarding structures

would destroy some wildlife habitat. Stream channel improvements
would not destroy any significant amount of wildlife habitat.

Wildlife habitat should be preserved by retaining as much brush and
timber selected for its value as wildlife habitat as possible during
clearing operations. Leaving predetermined strips of undisturbed
brush to provide cover and concealment for existing wildlife populations

coupled with plantings of Johnson grass or other plants useful to wildlife

on cleared areas would result in fewer losses of wildlife in the project

area. It is requested that the enclosed report of the Bureau of Sport

Fisheries and V7ildlife a.ccompany the work plan when it is forwarded
to the Congress.

While no systematic archeological survey of this watershed has been
undertaken, the physiography of the area indicates that prehistoric

sites will be found in the lower reaches of the alluvial valleys or near
the feet of alluvial fans. Caves and rockshelters in which archeological

sites are expected to occur are characteristic of the exposed Comanche
Series limestone formation of the area. Many of these sites may be
highly significa.nt to the scientific community's understanding of pre-
historic man^s adaptation to the micro-environmental areas of the upper
reaches of the riverine tributary system of this part of Texas, The
destruction of archeological sites will probably occur from the place-
ment of dams and from the flood pools. The greatest likelihood of site

destruction will come from localized excavations of earth fill for con-
struction activities.
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A survey should be conducted to determine the precise locations of

archeological sites and to evaluate the importance of them before

construction or related activities begin. If sites prove to be signifi-

cant to the scientific understanding of man's use of the area, then a

properly funded archeological salvage project should be undertaken as

required by the provisions of Public Law 86-523. The Soil Conservation

Service should contact the Chief, Archeological Research, Southwest
Archeological Center, Box 1562 - Gila Pueblo, Globe, Arizona 85501,

to make arrangements for archeological surveys and any necessary
salvage to be completed prior to construction and flooding of project

sites.

Although the production of petroleum, natural gas, natural gas liquids,

sulfur, and sand and gravel in Terrell and Pecos Counties had a total

value of $127. 7 million in 1968, and some clay and mercury, the value

of which cannot be disclosed, were produced in Brewster County the

same year, a review of office information without benefit of field

examination revealed no significant mineral installations in Sanderson
Canyon Watershed. Moreover, access to the extensive resources of

sand and gravel, and stone would not be appreciably impaired by
proposed construction.

We appreciate the opportunity to review and comment on this

watershed work plan, and provided that the above recommendations
are considered, we have no objections to the proposed project.

Sincerely yours.

Enclosure
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UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERIES AND WILDLIFE

POST OFFICE BOX 1306

ALBUQUERQUE, HEW MEXICO 87103

May 10, 1968

Mr. H. N. Smith, State Conservationist
Soil Conservation Service
P. 0. Box 6^8
Temple, Texas 76502

Dear Mr. Smi th

;

The Bureau of Sport Fisheries and Wildlife in cooperation with

the Texas Parks and Wildlife Department has completed a recon-

naissance study of the Sanderson Canyon V/atershed in Terrell,
Pecos, and Brewster Counties, Texas. The project is sponsored
by the Commissioners Courts of Terrell, Pecos, and Brewster
Counties, and the Rio G rande-Pecos , Trans-Pecos, and Big Bend
Soil and V/ater Conservation Districts, in cooperation with your
Service under the authority of the Watershed Protection and

Flood Prevention Act (68 Stat. 666, as amended, 16 U.S.C. 1008).

This report has been prepared in accordance with the provisions
of Section 12 of the above Act. It has been concurred in by the

Texas Parks and Wildlife Department as indicated by the enclosed
copy of a letter dated May 7, 1968, signed by Executive Director
J. R. Singleton.

The Sanderson Canyon Watershed encompasses about 137,900 acres
in Terrell, Pecos, and Brewster Counties in southwest Texas. The
watershed is long and narrow and only that part of the drainage
from the vicinity of Sanderson, Texas, to its headwaters is in

the project area. Principal tributaries within the project area
are Dry Creek and Three-Mile Draw, both of which are intermittent

The watershed lies in the Edwards Plateau Land Resource Area.
About 131,^00 acres of the watershed are in uplands and 6,500
acres, in floodplains.

The uplands are hilly and steep and frequently dissected by deep
canyons. The bottomlands are gently sloping. Elevations range
from about 2,700 feet in the valley slightly downstream from the
town of Sanderson to 5,200 feet in the upper reaches of the water
shed.
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The upland soils are comprised of stony clay loams and rough stony

lands. The valley soils are deep, fine textured, moderately

-permeable, and gravelly clay loam. Creosote bush, tar brush, and

^-Tussock, burro, and salt grasses are common in the lowlands. On

the rough highlands, several kinds of desert plants, such as lechu-

quilla, yucca, cenizo, and catclaw, are interspersed with grasses.

About 97 percent of the uplands are in rangeland; 1 percent in

pasture; and 2 percent in miscellaneous uses. About 80 percent of

the floodplains are in rangeland; 17 percent in pasture; and 3

percent in miscellaneous uses. The economy of the watershed is

dependent primarily on agriculture. Deer hunting and the tourist
trade contribute substantially to the local economy.

Precipitation in the watershed, much of which falls in May and
September, averages about 12 inches annually. High intensity

rains, hilly topography, slowly permeable soils, and poor cover
conditions contribute to severe flash floods. Some flooding
occurs annually with major floods occurring frequently.

Viorks of improvement required in the watershed include lar'.d treat-
ment measures such as deferred grazing, range seeding, brush con-
trol, and proper use of range. Twelve sites on which floodwater
retarding structures would be constructed are being considered.
These structures would temporarily detain runoff from about 60

percent of the watershed.

There is no significant fish habitat in the watershed. Conse-
quently, there is no sport or commercial fishing.

With the project, the rocky nature of the bottom strata and the
presence of underground caverns may cause underground seepage
from the structures and prevent adequate storage of water for

the production of fishes. Those structures which hold water
would provide favorable sites for the development of fishing if

evaporation, droughts, and lack of rainfall do not deplete or
reduce the water storage to a point where fish could not survive.

Principal v^/ildlife species in the watershed are mule deer, white-
tailed deer, javelina, scaled quail, bobwhite, mourning dove,
white-winged dove, cottontail, and jackrabbit. Wildlife of lesser
importance because of their low populations are elk, black bear,
waterfowl, mountain lion, and porcupine.

Mule deer are more plentiful than white-tailed deer and together
they provide, good hunting. Javelinas are moderately abundant,
but do not sustain much hunting. Bobwhite populations are low.

Scaled quail and mourning doves are common and supply most of the
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upland-game hunting. There is little hunting for white-winged

...doves

.

“The moderately abundant cottontails are prized by landowners,

and they do not permit much hunting for them. However, they do

permit hunting for jackrabbits which are abundant in the watershed.

There is no significant amount of trapping of fur animals in the

project area.

In the future, mule deer, scaled "quail, mourning doves, and jack-
rabbits will continue to supply most of the hunting. Increases
in human population would result in an increase in hunting for

these animals. There should be greater demand for'javelina hunt-

ing. The amount of hunting and trapping for the other species is

not expected to change significantly.

With the project, the installation of land treatment measures,
except brush control, and the construction of floodwater retarding
structures should improve wildlife habitat. The harmful effects
of brush control would be offset by the planting of Johnson grass
on the cleared areas.

Johnson grass would provide good food and cover for mule deer,

white-tailed deer, bobwhites, scaled quail, and cottontails. If

the reservoirs retain water in the spring and fall months they
would benefit waterfowl by providing resting areas during migration.

The project lies in an area where the demand for fishing is great
but the opportunities to fish are practically nohexi s ten t . If

any of the floodwater retarding reservoirs hold water deep enough
to sustain fish the year around, serious consideration should be

given by the sponsoring groups to include additional storage for
the development of fishing and other forms of recreation..

The cost of including additional storage for fish and wildlife in

one of the project reservoirs would be a small part of the overall
cost of the project and the benefits derived therefrom, would far
exceed the costs.

If additional storage is included in one of the reservoirs, prepa-
ration of the reservoir basin and the stocking of the reservoir
should be done under the guidance of the Texas Parks and Wildlife
Department, Only fish species recommended by the Texas Depart-
ment should be stocked.

xvii
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Probably the greatest benefit for wildlife in the project area

-would be to retain as much as possible of the existing habitat.

When brush control results in the loss of wildlife cover and food

plants, Johnson grass or other plants useful to wildlife and

adaptable to the area should be planted on cleared areas or on

areas where soils are suitable for their growth.

It Is recommended that:

1. Serious consideration be given by the project sponsors to

include additional storage for fishing and hunting and

other forms of recreation in any of the reservoirs that
will maintain a permanent pool of sufficient depth to

sustain flshlife year around.

2. Contingent upon the development of additional storage, 'as

advocated in Recommendation No. 1, preparation of the

basin and stocking of the reservoir should be done under
the advice of the Texas Parks and Wildlife Department.

3. As much brush and timber as possible be retained in the

project area for wildlife.

k. When brush control results in the loss of wildlife cover
and food plants, Johnson grass or other plants useful to

wildlife and adaptable to the area should be planted on
cleared areas, or on areas where soils are suitable for
thei r growth.

The above recommendations are in conformance with U.S.D.A. Soil

Conservation Service Biology Memorandum-7 (Rev. 1), National

Standards for Biology Practices. If adopted as a part of the

plan of development, losses of wildlife habitat v/ould be mitigated
and fish and wildlife benefits v;ould accrue to the project.

A detailed study of the watershed by the Bureau of Sport Fisheries
and Wildlife is not considered necessary at this time. Should the
sponsors desire, our Bureau, in cooperation with the Texas Parks
and V/ildlife Department, would be happy to be of further assistance.

Thank you for your cooperation in providing project information.

Sincerely yours,

W. 0. Nelson, kIt.

Acting Regional Director
Enclosure

Copies (7)
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Distribution

:

(5 ) Executive Director, Texas Parks and V/ildlife Department,
Austin, Texas

(0 President, Texas State Soil Conservation Board, Temple, Texas

(1) Chairman, Big Bend Soil and V/ater Conservation District,
Alpine, Texas

(1) Chairman, Rio Grande-Pecos River Soil and Water Conservation
District, Sanderson, Texas

(1) Chairman, Trans-Pecos Soil and Water Conservation District,
Iraan, Texas

( 1 ) County Judge, Terrell County Commissioner's Court,
Sanderson, Texas

(1) County Judge, Pecos County Commissioner's Court,

Fort Stockton, Texas

(1) County Judge, Brewster County Commissioner's Court, Alpine, Texas

(2 ) Regional Director, Bureau of Outdoor Recreation, Mid-Continent
Region, Denver, Colorado

(1) Area Director, Bureau of Mines, Area A, Bartlesville, Oklahoma
(1) Regional Coordinator, USDI, Southwest Region, Muskogee, Oklahoma

(1) Regional Biologist, Soil Conservation Service, Fort Worth, Texas

(2 ) Field Supervisor, Bureau of Sport Fisheries and Wildlife,
Division of River Basin Studies, Fort Worth, Texas
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Texas
Parks and wildlife department

COMMISCMONft'NO

WILL E. ODOM
CHAIRMAN, AUCT'N

JAMES M. DELLINGER
MEMOER, CORI"U6 CHfUt’.TI

HARRY JERSIG
MEMHEF!. SAM ANTONIO

j. R. r.iNai.ETor>i

EXECUTIVE OIKCCTOW

RODERT O. MAUERWANN
DEPUTY DlfiECTOR

JOHN H. fu-:agan building
AUSTIN. TEXAS 78701

May 7, 1968

Mr, William T. Kruaunes

Roslonnl Director
Bureau of Sport Fisher iea & Wildlife
P. 0. Box 1306
Albuquerque, Nevj Mexico 87103

Dear Mr. Krtnames :

This is in reference to your letter dated
May 3, 1968 concerning the Bureau's report on the

proposed Sanderson Canyon Watershed, Texas dated
April 17, 1968.

We have revlevzed the report and concur with
it as presented.

Yours sincerely.

JRS:KCJ:pw

cc; John Deganl, Bureau of Sport Fisheries & Wildlife
Fort Worth.
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COMMENTS OF THE DEPARTMENT OF AGRICULTURE

UNITED STATES DEPAR fMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
•

Washington, D. C.

August 21, 1970

Honorable James R. Smith
Assistant Secretary

j

Department of the Interior

i

I
Dobx Mr. Smith:

\Je appreciate the comiflents of the I>epart;ment of the Interior contained
in your lettei’ of July 15, 1970, on the work plan for the Satiderson

Canyon I'atershed in Te::as. Me e.re concerned by your corcxiient that bcne-
!
fit and cost ccmputactions may be grOi^.£^ly in error. Me would like to
take this crjportunity to exirlain the basis for our concluding that
the 19o5 flood approx ih.atari a 40-yca.r everit rather than the ’Very rare
event” ae it was characterized in your letter,

3>jiring vrork plan preparation, water surface profiles were determined
for Sanderson Caryon. Val-ley section ratings v/ere made in the urban

I

area at about 1,000-foot intervals. Routing of the ru.noff from the
lOO-ya&r fzc'equency rainfall, produced 69,600 cfs peak discharge in

1

Sanderson. The peak discharge for the ICO-year routed flood on the
main stem above the confluence of Three Mile Draw was 50,50^1 cfs. Ttie

peak flow from Three Mile I>raw v;as 46,000 cfs, with 6,900 cfs from the
drainiiigG area below the confluence. If these are added together, they

! total 103,400 cfs; but when added with, resi^ect to time, the peak dis-
chsirge was 69,6CX) cfs. According to our computed water surface profiles

; and the stages reported in interviews with local residents, we
i
estim8.ted the discharge for the I965 flood in Sanderson to be

;

about 55,000 cfs.

Your letter noted that the U. S. GeoXogiceJ. Su).'vey has estirno^ted that
I the 1965 flood peak was about 100,000 cTs. This is more than five times
the USGS estimate of l8,000 cfs for tlie 100-year flood. Me understand
that the USC-B estimate for the I965 flood was based on combining t\io

slope area measurements without consideration of time sequence.

The USChS estimate for the 100-year flood is based on equations developed
in a 1970 study (not yet published). It is assumed that the method
followed is siiaiiar to the one prepared by the U3GS in cooperation with
the Texas Me'cev Cemmissien and published os the Texas Water Ccmmissi.on
Builletin 63*D.. Sanderson Canyon is near the boundary of Uto of the flood
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regions and hydrologic areas indicated in this bulletin. Peak discharge
estimated by the TflC Bulletin 63II coefficients for Region C, area 6,
woxild be 17>200 cfs for the 50-year* flood. However, we believe that
the Sanderson Canyon V7atershed relates more closely to region G which
includes the lower reach of Pecos River, Using the coefficients for
region G, the 50-year flood would be about 71,500 cfs.

After reviewing our hydrologic computations, we believe the flood
frequencies established for the Sanderson Canyon p3^n are reasonable.

The probable presence of prehistoric archeologicfOL sites in the water-
shed has been noted. You suggested that a survey should be conducted
and if significant sites are located, a salvage project undertaken
follo:fing provisions of Public Law 86-523* You may be sure that the
Soil Conservation Service fully intends to fulfill its responsibilities
under this law.

Thank you for calling these matters to cur attentj.on and for the
opportunity to provide this e^lanation.

Sincerely,
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COMMENTS OF THE DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

ENVIRONMENTAL HEALTH SERVICE
ROCKViLLS, MARYLAND

PUBLIC HEALTH SERVICE

July 21, 1970

Mr. Kenneth E. Grant
Administrator
U, S. Soil Conservation Service
Department of Agriculture >

Washington, D. C.

Dear Mr. Grant:

As requested in your letter of May 13, 1970, the Work Plan
for Sanderson Canyon V/atershed, Texas has been reviewed.
The Department’s concerns with this Project are summarized
in the enclosed report by the Bureau of Water Hygiene of
the Environmental Control Adjninistration

.

The Department of Health, Education, and Welfare has no
objection to the authorization of this project insofar as
departmental interests and responsibilities are concerned.

Sincerely yours.

Acting Commissioner

Enclosure
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BUREAU
OF

WATER HYGIENE
1

HEW Agency Review of Water and Related Land Resources Projects

TITLE:

U. S. Soil Conservation Service Work Plan for the Sanderson
Canyon Watershed, Texas.

PROJECT SUMMARY :

The follov/ing is a summary of the U, S. Soil Conservation
Service Work Plan. The Bureau of Water Hygiene has not determined
the validity of the indicated costs or of the benefit cost ratios:

The 216 square mile Sanderson Canyon Watershed is located in a
three County area of southwestern Texas. More than 97 per cent of
the v/atershed is rangeland. Principal watershed problems are
flooding due to high intensity areas and poor cover conditions,
erosion and sedimentation. A 1935 flood took the lives of 26
persons and caused extensive property damage in and around the town
of Sanderson. In order to protect the area against these hazards
The Soil Conservation Service proposes construction of eleven
floodwater retarding structures and approximately 1800 feet of
channel improvement and installation of various land treatment
measures. The total estimated cost of installing the project over
a ten year period is $4,770,528. The benefit cost ratio is
estimated at 1.7 to 1.0.

DISCUSSION OF HEALTH-RELATED FEATURES OF THE PROJECT :

The proposed Project is to be constructed for watershed pro-
tection and flood prevention only and will not involve any significan
health-related purposes such as municipal water supply or water
contact recreation. Health-related benefits include reduction in
the loss of life and injury caused by flooding, the elimination of
health hazards associated with damage to water supply and waste
disposal system-s, improved vector control, and the reduction of
other problems which accompany floods and endanger the public health.

We recommend that the Texas Department of Health be apprised
of the Project’s progress, and that vector control measures be in
accord with that Department’s policies and recommendations during
the design, construction, operation and maintenance of the project.
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RECOMMENDATIONS ON PROPOSED PROJECT:

Recommend HEW concurrence in proposed project.

/^^/v/970
Date

ENDORSEMENT

:

HEW concurrence recoramended.

1 ,

.L //:/<'! 7.

j

Date'//

t' y
Jaipjes E. Warren
^ngineer in Charge of Operations
'Bureau of Water Hygiene
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WATERSHED WORK PLAN

SANDERSON CANYON WATERSHED

TERRELL, PECOS, AND BREWSTER
COUNTIES, TEXAS
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WATERSHED WORK PLAN

FOR

WATERSHED PROTECTION AND FLOOD PREVENTION

SANDERSON CANYON WATERSHED

Terrell, Pecos, and Brewster Counties, Texas

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

Prepared By:

Rio Grande-Pecos River Soil and Water Conservation District
(Sponsor)

Big Bend Soil and Water Conservation District
(Sponsor)

Trans-Pecos Soil and Water Conservation District
(Sponsor)

Terrell County Commissioners Court
(Sponsor)

Pecos County Commissioners Court
(Sponsor)

Brewster County Commissioners Court
(Sponsor)

With Assistance By:

U. S. Department of Agriculture
Soil Conservation Service

November 1969
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WATERSHED WORK PLAN AGREEMENT

between the

Rio Grande -Pecos River Soil and Water Conservation District
Local Organization

Big Bend Soil and Water Conservation District
Local Organization

Trans-Pecos Soil and Water Conservation District
Local Organization

Terrell County Commissioners Court
Local Organization

Pecos County Commissioners Court
Local Organization

Brewster County Commissioners Court
Local Organization

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

and the

Soil Conserva.tion Service
United States Department of Agriculture
(hereinafter referred to as the Service)

VJhereas, 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 Sanderson Canyon

Watershed, State of Texas
under the authority of the Watershed Protection and Flood Prevention Act
(Public Law 566, 83rd Congress; 68 Stat. 666), as amended; and

Whereas, the responsibility for administration of the Watershed
Protection and Flood Prevention Act, as amended, has been assigned by the

Secretary of Agriculture to the Service; and

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

Watershed, State of Texas
,

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

xxxi



Nov;, therefore, in view of the fore^^oing considerations, the

Sponsoring Local Organization and the Secretary of Agriculture, through
the Service, hereby agree on the v;atershed v;ork plan,, and further agree

that t?ie works of improvement as set forth in said plan can be installed
in about 10 years*

It is mutually agreed that in instalilng and operating and main-
taining the v;orks of improvement substantially in accordance with the

terms, conditions, and stipulations provided for in the watershed v/ork

plan

:

1, The Sponsoring local Organization will acquire without cost
to the Federal Governunent such ]and rights as vn.ll be needed
in connection with the v;orks of im.provement. (Estimated
cost $ 79,455 .)

2. The Sponsoring Loca], Organization vdll acquire or provide
assurance that landov/ners or water users have acquired such
v;ater rights pursuant to State law as may be needed in the
installation and operation of the v/orks of improvement.

3 * The percentages of construction costs of structural measures
to be paid by the Sponsoring Local Organization and by the
Service are as follows:

Works of
Im.Drovernent

11 Floodvrater Retarding
Structure s

Channel Improvement

Sponsoring
Local

Organization
(per^centy

fer’^dce

(pe rcent)

100

100

Estimated
Construction Cos

(dollars)

3,550,281

197,036
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4* The percentages of the engineering costs to be borne by the

Sponsoring Local Organization end the Service are as follovrs:

V/orks of
IriDro\'’ernent

Sponsoring
Local

Organization
(percent)

Estimated
Engineering

Service Costs
(percent) (dollars)

11 Floodvnter Retarding
Structures •- 100 177,514

Channel Imiproverent 100 9,868

5. The Service, as duly requested by the Sponsoring Local
Organization, will advertise, award, and administer con-

tracts for structural measures. The Sponsoring Local
Organization and the Service will. each bear their costs

for project administration, estimated to be $6,200 and

$ 545,966 respectively.

6. The Sponsoring Local Organization vdll obtain agreements
from ovners of not less than 50 percent of the land above each
reservoir and floodv/ater retarding structure that they
will carry out conservation farm or ranch plans on their
land.

7* The Sponsoring Local Organization vdll provide assistance to

landovmiers and operators to assure the installation of the

land treatment measures shovn. in the watershed work plan.

8. The Sponsoring Local Organization vdll encpurage landov.nsrs

and operators to operate and maintain the land treatment
measures for the protection and improvement of the w^atershed.

9. The Sponsoring Local Organization vdll be responsible for
the operation and maintenance of the structural vrorks of
improvement by actually performing the w'ork or arranging
for such V70rk in accordance mth agreements to be entered
into prior to issuing invitations to bid for construction
vTork.

10,

The costs shovrni in this agreement represent preliminary
estimates. In finally determining the costs to be borne by
the parties hereto, the actual costs incurred in the instal-
lation of v7orks of im^provement vdll be used.

56-936 0-71 3
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11. This agreement is not a fund-obligating document. Financial and

other assistance to be furnished by the Service in carrying out the

watershed work plan are contingent on the appropriation of funds

for this purpose.

A separate agreement will be entered into between the Service and the

Sponsoring 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.

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

13. No member of or delegate to Congress, or resident commissioner, shall
be admitted to any share or part of this agreement, or to any bene-
fit that may arise therefrom; but this provision shall not be con-

strued to extend to this agreement if made with a corporation for

its general benefit.

14. The program conducted will be in compliance with all requirements
respecting nondiscrimination as contained in the Civil Rights Act
of 1964 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, or
be subjected to discrim.ina tion under any activity receiving Federal
financial assistance.

Rio Grande-Pecos River Soil and Water Conservation District
Local Organizati^

By
Will ^ Hurrah ^

Title Chairman, Board of Directors

Address Sanderson, Texas 797U8

Zip Code

Date March 17, 1970

The signing of this agreement was authorized by a resolution of the governing
body of the Rio Grande-Pecos River Soil and Water Conservation District

Local Organization
adopted at a meeting held on March 9^ 1970

«

(Secretary, Local Organization)

Address

Organization)
Clarence Chandler, Sr*

PrydRn, Texafi. 7,88^1 .

Zip Code

Date March 17, 1970
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Big Bend Soil and Water Conservation District

Local Organizatio

Rex Ivey, Jr,

rectors

Address^ Box .Sill, Alpine , , Texas..

.

79^0
Zip code

Dat e March 17, 1970

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

governing body of the RiS Bend Soil and Water Conservation District

Local Organization
adopted at a meeting held on March \91^^

(Secretary, Local Organization)
George Mills

Address Alpine, Texas 79830

Date
iwi

^iP Code
‘ferdi 17, 1970

Trans-Pecos Soil and Water Conservation District

By.

/) j
Local- Organization

Title
Philip Robbins

.. Chairman. Board of . Director

s

AddressBox l623. Fort Stockton. Tpxas
Zip Code

Date ^larch 17, 1970
ilic UJ- L.UJ.O UCUiCil L. WdO dU U 1 1 L J- ^ UJ d 4. ^ O U C J. I J.

governing body of the Trans-Pecos Soil and Wat er Conservation District

Local Organization
adopted at a meeting held on I^rch 8, 19^ .

Verner E, Danielson

Address Fort Stock ton, Tgxas 79735

Zip Code
Date 17, 1970
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Terrell County Commissioners Court
Local Organization

R. S. Wilkinson
Ti t

1

e County Judge, Terrell County

Ad d r e s s Sanders on^ Tgxas 797U8
Zip code

Date March 17, 1970

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

governing body of the Terrell County Commissioners Court

Local Organization
adopted at a meeting held on^ March 9< 1970*

(Secretary, Local Organization)

*^ounty Clerk Ruel Adams
Add r e s s...^

,
SapdfiT^D . Ts:xas.

Zip Code
Da t e_ Ma,r^;]i_IZ»_a^

Pecos County Commi s si

o

ners Court

J
D9;C^ Orga.n^.atyi^n

By
Walter L. Buenger
County Judge

,
Pecos CountyTitle^

Address Stockton, Tpxas 79735

Zip Code

Date ^'^arch 17, 1970

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

governing body of the Pecos County Commission ers Court
Local Organization

adopted at a meeting held on March 9* ^70*

jtu
(Secretary, Local Organization)

Cc
-----

/ounty Clerk Billy Hodges

Address Fort Stockton, Texas 79735

D-^te March.17 ,, 1970,

Zip Code
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Local Organization

By P
Felix P. McGaugtty ^

Tit 1 e County .Judge »., Br&wster.J2^unty

Address Alp

i

ne_ff . Texas 79830

Date ^^arch 17, 1970

Zip Code

The signing of this agreement v7as authorized by a resolution of the

governing body of the Brewster County Commissioners Court
Local . Organization

adopted at a meeting held on ]^Ta-pr»}^ 1970.

(Secretary, Local Orgc^ization)
County Clerk Sara Pugh

Address Alpine, Tgxas 79830

Date March 1?, 1970.
Zip Code

Local Organization

^ ;

Title

Address^

Zip Code

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

Local Organization
adopted at a meeting held on

(Secretary,

Address

Date

Local Organization)

Zip Code

Soil Conservation Service
United Stales Department ofAgriculture

"Acting

Date Soil
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WATERSHED WORK PLAN

SANDERSON CANYON WATERSHED

November 1969

SUMMARY OF PLAN

The work plan for watershed protection and flood prevention for Sanderson
Canyon watershed has been prepared by the Rio Grande-Pecos River, Big Bend,
and Trans -Pecos Soil and Water Conservation Districts and the Commissioners
Courts of Terrell, Pecos, and Brewster Counties as sponsoring local organi-
zations. Technical assistance has been provided by the Soil Conservation
Service, United States Department of Agriculture. The Bureau of Sport
Fisheries and Wildlife of the United States Department of the Interior,
in cooperation with the Texas Parks and Wildlife Department, made a

reconnaissance study of the fish and wildlife resources of the watershed.

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

Sanderson Canyon watershed comprises an area of 216 square miles in Terrell,
Pecos, and Brewster counties. It Is estimated that 97.4 percent of the
watershed Is rangeland, 1.1 percent Is pasture, and 1.5 percent Is In
miscellaneous uses such as the town of Sanderson, public roads, railroads,
ranch headquarters, and stream channels. There Is no Federal land In the
watershed.

The principal problem within the watershed Is one of frequent flooding on
portions of the 4,366 acres of flood plain which results In damages to range
and pasture grasses, soils, agricultural properties, residential and
commercial properties, roads, bridges, and railroad properties. The total
floodwater and indirect damages are estimated to average $387,055 annually.

The work plan proposes Installing, In a ten-year period, needed land treat-
ment measures, eleven floodwater retarding structures, and approximately
1,800 feet of channel Improvement. Land treatment measures included are
those which contribute directly to watershed protection and reduction of
floodwater damages.

The total project Installation cost Is estimated to be $4,770,528, Including
$204,178 for Installation of planned land treatment and $4,566,350 for

structural measures. The share of total project Installation cost from
sources other than Public Law 566 funds Is estimated to be $289,833, and
the Public Law 566 share is estimated to be $4,480,695. The Public Law 566
cost share for structural measures Is estimated to be $4,480,695, and the
local share Is estlmaed to be $85,655.

Average annual damages will be reduced from $387,055 to $8,047 by the
proposed project. Average annual benefits accruing to structural measures
In the watershed will be $389,302, which Includes $359,907 damage reduction
benefits and $29,395 secondary benefits. The ratio of total average annual

1



benefits accruing to structural measures ($389,302) to the average annual
cost of these measures ($231,627) is 1. 7:1.0.

Land treatment measures will be operated and maintained by owners and
operators of the land upon which the measures will be applied under agree-
ment with the Rio Grande-Pecos River, Big Bend, and Trans-Pecos Soil and
Water Conservation Districts. The Terrell County Commissioners Court will
be responsible for operation and maintenance of structural measures. The
cost of operation and maintenance for floodwater retarding structures and
channel Improvement is estimated to be $7,100 annually.

2



DESCRIPTION OF WATERSHED

Physical Data

Sanderson Canyon watershed lies in southwestern Texas, covering portions of
Terrell, Pecos, and Brewster Counties. It conq>rises an area of 216 square
miles (138,240 acres). The town of Sanderson lies along the main stem of
Sanderson Canyon at the eastern end of the watershed. Del Rio is 120 miles
southeast of Sanderson; El Paso lies about 300 miles to the northwest; and
Big Bend National Park is about 75 miles southwest.

All streams in the watershed are ephemeral. Dry and Rattlesnake Creeks are
major headwater tributaries of Sanderson Canyon. They originate about 30
miles west of Sanderson and 12 miles east of Marathon, flow toward the east,
and join about 16 miles west of Sanderson.. From this confluence, Sanderson
Canyon continues in a general eastward course and flows through the town of
Sanderson. Three Mile Draw is another major tributary which enters Sanderson
Canyon from the north immediately upstream from Sanderson.

The lower limit of the watershed, as included in this work plan, is about
one mile downstream from Sanderson. Farther downstream, Sanderson Canyon
flows for a distance of approximately 40 miles eastward and southward
through an extremely rugged area to the Rio Grande.

The watershed lies within a deeply dissected portion of the Edwards Plateau,
a subprovince of the Great Plains Physiographic Province. The boundary
between the Edwards Plateau and the Basin and Range Province occurs at the
western watershed divide. The topography is characterized by very steeply
sloping ridges and canyon walls separated by rather broad alluvial valleys.
The downstream slope of the main valley is steep, averaging greater than
40 feet per mile. Elevations range from approximately 5,200 feet above
mean sea level along the western divide to about 2,700 feet in the valley
below Sanderson.

Exposed geologic strata in the watershed consist of limestone and sandstone
of the Lower Cretaceous (Comanche) Series and valley alluvium of the

Pleistocene and Recent Series. The predominant outcropping rocks are hard,
massive limestones of the Fredericksburg and Washita Groups. They are

primarily the Edwards and Georgetown Limestone formations which have a

combined average thickness greater than 600 feet.

The Edwards Limestone is underlain, in descending order, by the Comanche
Peak Limestone formation. Walnut Clay formation, Maxon Sandstone formation,
and Glen Rose Limestone formation. The Comanche Peak Limestone and Walnut
Clay are either very thin or absent in the vicinity and are of little
significance. There are exposures of Maxon Sandstone and Glen Rose Limestone
along the valley walls of Dry Creek in the western portion of the watershed.
The Maxon Sandstone consists mainly of brown, well indurated, medium*'grained
sandstone and is the main water-bearing formation in the vicinity. The
sandstone dips to the south-southeast at a rate greater than the land
surface, and at Sanderson it occurs about 300 feet beneath the surface. The
Glen Rose Limestone is comprised of alternating beds of calcareous shale and
thin limestone with some sandstone Interbedded toward the top.
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Topography, vegetation, and soils typical of Sanderson Canyon Watershed.

Soil profile, typical of the steeper areas of the watershed
(5 inches of stony clay loam over fractured limestone bedrock).
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Deep and extensive Quaternary deposits of gravel, sand, silt, clay, cobbles,
and boulders occupy the valleys of Sanderson Canyon and its larger tributaries.
These deposits range to greater than 250 feet in thickness.

The watershed lies entirely within the Edwards Plateau Land Resource Area.
Very shallow, loamy, stony soil of the Ector series is found in association
with the steeper areas which exhibit much bare limestone. Shallow to deep,
moderately permeable, gravelly loams of the Sanderson and Upton series
occur on alluvial fans and footslopes. Deep, moderately permeable silty
clay loam of the Reagan series usually is found on stream terrace deposits
and outwash plains. Deep, moderately to rapidly permeable, gravelly loams,
primarily of the Dev series, occupy flood plains.

The following tabulation shows land use within the watershed.

Land Use Acres Percent

Rangeland 134,635 97.4
Pasture 1,582 1.1
Miscellaneous "U 2.023 1.5

Total 138,240 100.0

1/ Includes roads, highways, railroads, urban areas,
homesteads, stream channels, etc.

The vegetative cover is generally sparse and is comprised of semi-desert
type shrubs and grasses. Hydrologic cover conditions range from poor to
good, the majority being in poor condition. Lack of dependable rainfall
and a high evaporation rate are major deterrents to achieving good
hydrologic cover. Range sites commonly found within the watershed include

Shallow Divide, Steep Rocky, Low Stony Hills, Gravelly, Deep Soil, and
Overflow. In climax condition, the dominant grasses consist of sideoats
grama, cane bluestem, blue grama, bush muhly, plains bristlegrass, skeleton-
leaf goldeneye, vine mesquite, and green sprangletop. Present upland
vegetation consists primarily of red grama, hairy tridens, croton, perennial
threeawn, sideoats grama, acacia, juniper, mesquite, tarbush, sacahuista,
lechuguilla, sotol, creosote bush, and pinon pine. Common vegetation
presently on flood plains includes buffalograss, vine mesquite, green
sprangletop, tanglehead, little leaf sumac, Texas black walnut, hackberry,
and mesquite.

The climate is semi-arid continental. Summers are warm to hot. Winters
are fairly mild, but rapid and wide changes in temperature occur with the
passage of cold fronts. Temperature extremes in the watershed vicinity have
ranged from 114 degrees to minus 7 degrees Fahrenheit. At Sanderson, the
mean minimum January temperature is 36 degrees and the mean maximum July
temperature is 96 degrees. The normal growing season is 237 days. Average
annual precipitation is about 12 inches, the wettest season occurring from
May to October.

Water for the town of Sanderson, rural domestic use, and livestock is

obtained primarily from wells. Farm ponds also supply some livestock water.
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Except for periods of drought, these sources have supplied adequate amounts
of water to satisfy dally needs.

Economic Data

Ranching Is the principal agricultural pursuit In the watershed. The land
Is used primarily for the grazing of sheep, goats, cattle, and wildlife.
The sale of livestock and livestock products accounted for 93 percent
of the total ranch Income In the watershed. The remaining 5 percent of
ranch Income Is from hunting leases. Other elements of the economy Include
the Southern Pacific Railroad, which maintains a terminal point at Sanderson;
a wool and mohair warehouse; and numerous motels, restaurants, and service
stations. Situated at the junction of two Federal highways In a sparsely
settled region, Sanderson provides facilities for many tourists and travelers

Income producing recreation ranks high In the watershed In the form of
hunting leases. Terrell County is reported by the Texas Parks and Wildlife
Department to have the largest deer population per acre In the Trans-Pecos
region.

There are 23 ranches located wholly or partially within the watershed
averaging 12,276 acres In size.

Approximately 18 percent of the ranch operators worked off-the-ranch for
100 days or more in 1968.

It is estimated that less than 10 percent of the agricultural land In the
benefited area Is devoted to ranches using 1-1/2 man-years or more of
hired labor.

The average value of land and buildings per ranch in Terrell County, which
Is typical of the watershed. Is estimated at $249,700 (based on 1964
agricultural census data). The estimated current market price of land
ranges from $20 to $40 per acre. Approximately 40 percent of the agri-
cultural land Is leased.

The town of Sanderson, located In the lower portion of the watershed, has
an estimated population of 2,000. It is the county seat of Terrell County
and the trade center for the surrounding ranch area, providing marketing
and supply services which are Important In the local economy. Sanderson
Is the only town in the watershed. It Is unincorporated and governed by
the Terrell County Commissioners Court.

The watershed Is served adequately by approximately 63 miles of Federal and
County roads of which 43 miles are hard surfaced. The Southern Pacific
Railroad has loading facilities In Sanderson.

Land Treatment Data

Ranchers^ operating about 95 percent of the agricultural land In the water-
shed, are practicing soil and water conservation in cooperation with the
Rio Grande-Pecos River, Big Bend, and Trans-Pecos Soil and Water Conservation
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Districts. Soil Conservation Service work units at Sanderson, Alpine, and

Fort Stockton are assisting the districts in preparing and applying soil

and water conservation plans.

There are no critical sediment source areas and no improper use of watershed
land.

There are 23 ranches wholly or partially within the watershed, of which 16

are under district agreement. Conservation plans cover about 95 percent of

the agricultural land. Soil and range surveys have been completed on the

entire watershed. It is estimated that 30 percent of the needed land

treatment practices have been installed and that 90 percent of the watershed
is adequately protected from erosion. Needed land treatment measures have
been applied to date at an estimated expenditure of $338,685 by landowners
and operators (table lA).

The level of accomplishment for needed land treatment practices is expected
i
to reach 80 percent in 10 years as a result of the planned land treatment
program.

Fish and Wildlife Resource Data

The fish and wildlife aspects of the watershed, as described by the Bureau
of Sport Fisheries and Wildlife, are as follows:

i
"There is no significant fish habitat in the watershed.

[

Consequently, there is no sport or coimnercial fishing.

I

Principal wildlife species in the watershed are mule deer,
white-tailed deer, javelina, scaled quail, bobwhite, mourning
dove, white-winged dovej cottontail, and jackrabbit. Wildlife
of lesser importance because of their low populations are

black bear, waterfowl, mountain lion, and porcupine.

Mule deer are more plentiful than white-tailed deer and together
they provide good hunting, Javelinas are moderately abundant,
but do not sustain much hunting. Bobwhite populations are low.

Scaled quail and mourning doves are common and supply most of the
upland-game hunting. There is little hunting for white-winged
doves

.

The moderately abundant cottontails are prized by landowners,
and they do not permit much hunting for them. However, they do
permit hunting for^ jackrabbits which are abundant in the watershed.

There is no significant amount of trapping of fur animals in the
project area.

In the future, mule deer, scaled quail, mourning doves, and jack-
rabbits will continue to supply most of the hunting. Increases
in human population would result in an increase in hunting for
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these animals. There should be greater demand for javelina hunt-
ing. The amount of hunting and trapping for the other species is

not expected to change significantly."

WATERSHED PROBLEMS

Floodvater Damage

Areas of sizable proportions need additional land treatment to Improve cover

for protection from rapid runoff. The potential for improved watershed
conditions has been exhibited by conservation minded ranchers, but the

improvement comes slowly because of climatic limitations.

An estimated 4,366 acres of the watershed, excluding stream channels, is

flood plain. This is the area that would be inundated by a 100-year
frequency flood.

Present flood plain land use is as follows: rangeland, 78 percent; pasture,

11 percent; and miscellaneous uses, including roads, railroads, hi^ways,
and urban areas, 11 percent. Current trends are toward improvements of
native rangeland.

Attempts have been made to enlarge and levee Sanderson Canyon and Three Mile

i

Draw. This has resulted in very little reduction of flood damage. The
adverse economic and physical effect of flooding has been felt throughout
the entire watershed and will prompt local participation in the alleviation
of the flood problem.

High intensity rains, strong topographic relief, and poor cover conditions
are major factors contributing to flooding in Sanderson Canyon. Flash
flooding results when rapid runoff from steep upland areas travels down
short lateral tributaries and reaches the more gently sloping valley of the
central and lower parts of the watershed before local runoff has drained
off.

Flooding occurs frequently in portions of the watershed causing damages to

agricultural and nonagricultural properties. Major floods, inundating more
than half the flood plain, occur on the average of once every three to four
years. Minor floods, inundating less than half the flood plain, occur on
the average of about once a year.

The most diastrous flood in recent years occurred on June 11-12, 1965. The
total storm rainfall occurred over a ten-hour period and varied from approxi'.

mately 9 inches in the upper portion of the watershed, to 5.5 inches in the
lower portion. The recurrence interval of the resulting flood peak was
estimated to be about 40 years. The resulting flood inundated approximately
4,110 acres of flood plain in the watershed, of which 430 acres are located
inside the urban area of Sanderson.

According to local residents, Sanderson Canyon flowed during the night of
June 11-12, 1965, and at about 7:00 AM Friday, June 12, was barely going
over the bridge at the corner of Oak and Fifth Streets in Sanderson.
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Floodwater damage

to urban property

in Sanderson

from flood of

June 11, 1965.

If

PHOTOGRAPHS COURTESY OF TEXAS DEPARTMENT OF PUBLIC SAFETY
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Floodwaters destroyed the Sanderson
Wool Commission Company warehouse.

Raging waters destroyed this home. Adobe construction
is typical of many of the homes in the urban area. 1

PHOTOGRAPHS COURTESY OF TEXAS DEPARTMENT OF PUBLIC SAFETY ij
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Floodwaters uncovered many graves,
washing bodies and headstones downstream.

Looking west along U. S. Highway 90. Rubble is all that
remained of cafe and service station destroyed by floodwaters.

PHOTOGRAPHS COURTESY OF TEXAS DEPARTMENT OF PUBLIC SAFETY
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Aerial view, looking northwest, showing Southern Pacific
railroad yard. Note damage to tracks and bridge approaches.
Sanderson Canyon is in the left of the photo.

Aerial view, looking northwest, showing damages to Southern Pacific
railroad. Note workmen repairing railroad bridge in left of photo.

PHOTOGRAPHS COURTESY OF TEXAS DEPARTMENT OF PUBLIC SAFETY
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Automobile swept downstream against bridge support.

Aerial view of Sanderson. Note that foundations are all

that remained of motel units destroyed by floodwaters.
Several persons were swept away by the rushing waters.

PHOTOGRAPHS COURTESY OF TEXAS DEPARTMENT OF PUBLIC SAFETY
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Looking northeast at intersection of U« S. Highway 90 and
5th Street. Note Salvation Army mobile canteen in back-
ground. Several organizations provided emergency assistance.

Local people were

immunized against

typhoid fever.

PHOTOGRAPHS COURTESY OF TEXAS DEPAf^TMENT OF PUBLIC SAFETY

Ji
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Within minutes a wall of water came down the canyon not allowing time to
warn all of the residents in the low-lying areas. The resulting flood took
the lives of 26 persons including 16 children. Two bodies were never found.

Many of the flood victims were swept away by the rushing waters as they
tried vainly to reach safety. Four children were washed out of a tree,
unable to hold on against the raging waters. Three persons were washed off
the bridge on Sanderson Canyon at Fifth Street as they attempted to cross
the bridge in their automobile.

Flood waters cut a swath through the cemetery, uncovering graves and
washing bodies and headstones miles downstream.

The Red Cross established headquarters in Sanderson and provided food,
medical care, lodging, and other necessities for victims of the flood.
Volunteers from surrounding towns pitched in to help victims clean up and
reorganize businesses and homes.

A survey made by the American Red Cross showed 34 homes destroyed and 169
homes damaged. Several businesses were destroyed or damaged extensively.
Damages to transportation facilities including the railroad and highway
were extensive. The direct monetary floodwater damage in Sanderson from
this flood was in excess of $1,380,000.

A flood resulting from a 100-year frequency event would inundate virtually
the same area as the flood of 1963. Depths of flooding would be increased
about 1.0 foot to 1.8 feet. However, additional damages would be relative-
ly small because most properties suffered almost maximum possible damage
from the 1963 flood.

For the floods expected to occur during the evaluation period, which includes
floods up to the 100-year frequency, the total direct floodwater damage is

estimated to average $316,359 annually at adjusted normalized prices (table
3). Of this amount, $330 is crop and pasture damage, $3,334 is other
agricultural damage, $156,225 is transportation damage, and $136,270 is
damage to urban and other nonagricultural development.

Indirect damages such as interruption of travel, losses sustained by
businesses, evacuation of premises when floods threaten, and similar losses
are estimated to average $70,696 annually.

Sediment Damage

Although modern deposits of gravel, cobbles, and boulders may be found on
some parts of the flood plain, the over-all damage caused by overbank
deposition of sediment on agricultural land is very minor. This is at-
tributed mainly to the low sediment production rate and the predominance of
native range as flood plain land use.

Stream bedload consists of coarse sand, gravel, cobbles, and boulders. The
median grain size ranges from approximately 0.2 to 0.8 inches. The stream
bed is in a stable condition. This is caused primarily by the development
of protective armoring consisting of course gravel and cobbles. The
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armoring resulted because the finer fraction of bedload is more easily
transported downstream leaving behind the coarser material which forma

armor plating on the stream bottom* Major flood flows, however, result in

transportation of coarse material from gravel bars and channel banks*

Deposition of bedload is most evident at restrictions such as railroad and
highway bridges where cleanout is necessary. The monetary value of this

type of damage is included with floodwater damage.

The estimated average annual sediment production rate is 0*34 acre-feet
per square mile. This amounts to an average annual sediment yield of 73
acre feet at the lower limit of the watershed. Of this, it is estimated
that 28 acre feet per year will reach the recently completed Amistad
Reservoir on the Rio Grande. Because of the low frequency of large flows
capable of transporting significant volumes of the coarse bedload, sediment
delivered from Sanderson Canyon watershed to Amistad Reservoir should be
mainly fine-textured sediment transported in suspension. In addition to
causing loss of storage capacity, sediment derived from Sanderson Canyon
watershed is a source of pollution in the Rio Grande lowering the quality
of water for irrigation, recreation, power generation, fish habitat, and
other possible future uses.

Erosion Damage

The low inherent erodability of most of the Edwards Plateau soils and the

low frequency of high intensity rainfall are primarily responsible for a

relatively low gross erosion rate. The average annual rate of gross
erosion is estimated to be 3.78 tons per acre. Sheet erosion accounts for

89 percent, gully erosion 7 percent, streambank erosion 3 percent, and
flood plain scour 1 percent of total erosion. Stream beds are armor-plated*

Flood plain scour in the agricultural area has removed soils from an
estimated 143 acres ranging up to two feet in depth. However, because the
damaged areas are rangeland with semi-desert vegetation, scour damage is

not monetarily significant.

Problems Relating to Water Management

There is no activity relative to drainage or irrigation in the watershed*
There is no local interest in providing additional storage in any planned
floodwater retarding structure for agricultural or nonagricultural water
management purposes*

Sanderson obtains its water supply from wells extending into the Maxon
Sandstone. Water quality is good, but yields are quite small because of
the fine texture of the sandstone. The water supply is presently adequate,
but obtaining an ample supply for an increase in population in Sanderson
would be difficult. The water level is about 330 feet beneath the land
surface, and about 230 feet of the sandstone is saturated* The underlying
Glen Rose Formation is not known to yield large supplies of water. In
general, it is a poor water-bearing formation. Deeper test drilling is

not advisable because of the likelihood that any aquifers occurring deeper
than the Glen Rose Formation would be highly mineralized. Storage of
surface water is not feasible because of the combination of low yield, high
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evaporation rate, and high seepage loss potential at possible reservoir
sites in the Sanderson vicinity.

PROJECTS OF OTHER AGENCIES

There are no existing or proposed water resource development projects of
any other agency within the watershed.

The works of improvement included in this plan will have no known detrimental
effects on any existing or proposed downstream works of improvement of
other agencies; conversely, they will complement the works of improvement
of the International Boundary and Water Commission by reducing sediment
delivery into Amistad Reservoir.

PROJECT FORMULATION

Residents in the Sanderson Canyon watershed are vitally interested in
seeking ways to reduce flood damages.

Following the disastrous flood of 1965, representatives of the Commissioners
Courts of Terrell, Pecos, and Brewster Counties; the Rio Grande-Pecos River,
Big Bend, and Trans-Pecos Soil and Water Conservation Districts; and the
Soil Conservation Service made studies and held meetings to identify exist-
ing flood problems and reach agreement on water and land resource develop-
ment needs. Desires of sponsoring local organizations were discussed and
project objectives were formulated. Watershed protection and flood
prevention were the primary objectives expressed by the sponsors.

Agreement was reached on the following specific objectives.

1. Reduce erosion and increase rainfall infiltration by
establishing land treatment measures which would contribute
directly to watershed protection and flood prevention. The
goal is to establish 80 percent of the needed land treatment
measures during the 10-year installation period. At least 75
percent of the land above floodwater retarding structures
would be adequately protected from erosion befora construction
would begin on any structural measure.

2. Attain a reduction of 70 to 75 percent in average annual
damages in the agricultural reaches in the watershed.

3. Attain a reduction of 90 to 95 percent in average annual
damages in Sanderson with consideration given to the
100-year frequency storm.

Possible sites for thirteen floodwater retarding structures and one segment
of channel improvement were investigated in order to select the least costly
system needed to provide the agreed upon level of protection. In selecting
sites for structural measures, consideration was given to locations which
would provide maximum protection to areas most subject to damage. Topographic,
geologic, and hydrologic conditions had considerable influence upon the size,
number, design, and cost of structures Included in the plan.
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Two floodwater retarding structure sites were investigated but not included

in the final project. One was located on the main stem of Dry Creek about
seven miles upstream from Site No. 2 (figure 4). The other was on a

tributary which joins Dry Creek from the north about three miles upstream
from Site No. 2. Damages on the intervening flood plain between these
sites and Site No. 2 are very minor, and the entire drainage area of Site
No. 2 can be controlled more economically by one structure. For these
reasons, the two upstream sites were not included in the planned project.

WORKS OF IMPROVEMENT TO BE INSTALLED

Land Treatment Measures

Ranchers^ controlling about 95 percent of the agricultural land in the
watershed, are applying and maintaining soil and water conservation plans
on their land with assistance from the Rio Grande-Pecos River, Big Bend,
and Trans-Pecos Soil and Water Conservation Districts. These plans, which
are essential to a sound program for watershed protection and flood pre-
vention, are based on the use of each acre within its capabilities and its

treatment in accordance with its needs. Needed land treatment measures
have been applied to date at an estimated expenditure of $538,683 by land-
owners and operators (table lA).

Increased application and maintenance of land treatment measures is

particularly important for protection of the 149.79 square miles which
comprise the drainage areas of the eleven planned floodwater retarding
structures. This treatment will reduce the capacities required for sediment
accumulation and will retard runoff into the structures.

There are 66.21 square miles downstream from floodwater retarding structures
that will continue to contribute sediment and runoff to flood plain areas.
Land treatment on these lands will further reduce floodwater and sediment
damages.

The acreage in each major land use, on which land treatment measures will
be established during the ten-year project installation period, is included
in table 1. These measures will be established and maintained by landowners
and operators in cooperation with the Rio Grande-Pecos River, Big Bend, and
Trans-Pecos Soil and Water Conservation Districts.

It is expected that about 415 acres of rangeland will be converted to
pasture during the project installation period.

Proper grazing use, range seeding, and deferred grazing will be practiced
to improve the quality of vegetation and maintain adequate cover for soil
protection. Rangeland with infestations of woody plants will be either
bulldozed, root plowed, chained, or sprayed to control brush. Destruction
of cover caused by overuse around present watering places will be reduced
by establishing ponds, wells, pipelines, and troughs or tanks.

A good base cover of desirable forage plants will be attained by pasture
planting and pasture management.
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Rangeland in excellent condition as result of conservation treatment

«

Good stand of sorghum alum following brush
control and pasture planting and management.
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Damage to land caused by rapid runoff from steeper areas will be reduced by
construction of diversions.

Local people will continue to install and maintain measures needed in the
watershed following the project installation period.

The application of land treatment planned for the Installation period will
reduce average annual erosion by about 3 percent and increase infiltration
of rainfall as a result of increased grass vigor.

Structural Measures

A system of 11 floodwater retarding structures and approximately 1,800 feet
of channel improvement will be constructed in the Sanderson Canyon watershed.
Figure 1 shows a section of a typical floodwater retarding structure.
Figure lA shows a typical cross section of channel improvement. Figures 2

and 2A include a general plan and profile, plan of reservoir, and cross
section of a zoned embankment typical of the type of floodwater retarding
structure included in this work plan.

The locations of structural measures to be installed are shown on the
Project Map (figure 4).

Major factors which will affect construction of floodwater retarding
structures will be rock excavation in emergency spillways, permeable gravel
deposits within foundations, zoning of available borrow material within
embankments, and lack of adequate on-site supply of water for construction
purposes

,

All emergency spillways will have erosion resistant rock crests and forebays.
Exit channels will consist primarily of CL and GC soils, classified in
accordance with the Unified Soil Classification System.

Structural details will be treated in the final design phase. Preliminary
and present indicators are that the principal spillways will be on com-
pressible foundations and will have monolithic rectangular reinforced
concrete inlets. Floodwater retarding structures Nos. 2 and 11 lend them-
selves to monolithic rectangular reinforced concrete barrels, and structures
Nos. 1, 3, 4, 5, 6, 7, 8, 9, and 10 to prestressed concrete -lined, steel
cylinder pipe outlet barrels. Rock-lined plunge pools for all floodwater
retarding structures except Nos. 2 and 11, and reinforced concrete de-
energizing basins for these two are included in the preliminary details.

Principal spillway capacities and floodwater detention storage in all
planned floodwater retarding structures will provide a one percent chance
of emergency spillway use.

There are sufficient volumes of silty clay, sandy clay, and gravelly clay
for construction of very slowly permeable central embankment sections. The
remainder of embankments will be comprised primarily of clayey sand, silty
gravel, sandy gravel, and limestone. The gravel content of the coarser
textured soils is sufficient for natural development of protective desert
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pavement. This is particularly important at sites where emergency spillway
excavation will not yield sufficient volumes of limestone for complete rock
outer embankment sections.

Foundations are characterized by the presence of flood plain and stream
terrace deposits of clay, silt, sand, and gravel with highly permeable
horizons. These materials have good bearing and shear strength, but
foundation and embankment drainage features will be needed at all sites.

All structures are designed with sufficient capacities to provide 100-year
project life. Because of the expected high rate of seepage losses in pools
of floodwater retarding structures, no portion of sediment pools is expect-
ed to store water. All planned structure pools are considered dry.

The eleven planned floodwater retarding structures will detain an average
of 1.99 inches of runoff from 149.79 square miles of drainage area. The
eleven structures will control runoff from approximately 69 percent of the
total watershed.

Tables 1, 2, and 3 show details on quantities, cost, and design for each
structure.

Installation of floodwater retarding structures will require relocation or
modification of known existing improvements as follows: livestock water
pipelines at Sites Nos. 1, 8, 10, and 11; water well and storage reservoir
at Site No. 11; utility lines at Sites Nos. 3, 5, 10, and 11; private roads
at Sites Nos. 1, 2, 3, 6, 7, 8, and 9; county road at Site No. 3; fences
at Sites Nos. 1, 2, 3, 4, 5, 6, 7, and 11; buildings at Sites Nos. 2 and 11;
and pens or corrals at Sites Nos. 2 and 11.

All applicable State laws will be complied with in the design and construction
and in the storage and use of water for all structural measures.

The planned channel improvement will not significantly change the regimen
of Sanderson Canyon. Channel improvement will consist of a trainer dike,
excavation, and modification of exit and approach sections to Southern
Pacific Company railroad bridge number 516.23 (figure 3). An appurtenance
to channel improvement will be a 90-foot prestressed concrete bridge
extension.

Alteration of the exit and approach reaches to the railroad bridge will
extend approximately 1,000 feet upstream and 800 feet downstream from the

bridge. The depth of excavation will range from 0.5 to 3.0 feet. The
material through which the channel will be excavated consists of moderately
well graded gravel containing scattered cobbles and boulders. The present
channel contains extensive gravel bars and the lowest portion is armor-
plated. The planned channel improvement will have a 200-foot bottom, 3:1

side slopes, and a slightly depressed center to prevent low flows from
meandering (figure lA).

The dike will be set on the edge of the channel excavation and have side
slopes of 3:1 with a 12-foot top. Material to be excavated from the channel
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is suitable for use as a mass fill for the dike. Sufficient quantities of

coarse-grained material are available to interface rock riprap.

Rock riprap is planned for the inside and outside curves of channel improve-

ment upstream from the railroad bridge. Riprap for the inside curve is

planned to extend approximately 70 feet upstream from the bridge. The out-

side curve will have riprap for approximately 370 feet upstream from the

bridge.

The planned dike will be built to prevent floodwaters from leaving the
improved channel and flowing eastward along Downle Street in Sanderson
(figure 3). The dike will be constructed approximately three feet above
the natural ground and will extend about 600 feet upstream from the bridge
on the east side of the improved channel (figure 3).

The 90-foot bridge extension to be added to the present twelve 10x9-foot
box culverts will be three 30-foot spans of prestressed concrete.

Two side inlets enter the segment of planned channel improvement above the
planned dike. Inlet structures will be reinforced concrete drops or chutes.

Excavation of channel material not used in construction of the trainer dike
will be disposed of by placement or spoiling within the rights-of-way.

The present railroad bridge and the planned 90-foot extension have a

skewness of 17 degrees (figure 3). This small angle of skewness will
create some turbulence in the upstream entrance in the upstream entrance
to the bridge. The planned rock riprap and armor-plated channel bottom
will tolerate this tubulence. However, the sponsors have been made aware
of the possible maintenance problem in this portion of channel improvement.

The 100-year frequency flood will be contained within the section of
channel improvement.

The planned design 100-year frequency discharge of 17,200 cfs was selected
from flood routings made for without and with project conditions.

Relocation of the telephone line along the north side of the railroad
tracks within the area of channel improvement will be necessary. This cost
will be home by the sponsoring local organizations.

EXPLANATION OF INSTALLATION COST

Land treatment measures listed in table 1 will be applied by local interests
at an estimated cost of $204,178. This includes $15,658 of Public Law 46
funds to be provided by the Soil Conservation Service under the going
program for technical assistance during the ten year installation period
and cost-sharing in the establishment of approved conservation measures
under the Great Plains Conservation Program of the Soil Conservation
Service and the Agricultural Conservation Program as administered by the
Agricultural Stabilization and Conservation Service.
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The costs of application of the various measures are based on present
prices being paid by landowners and operators in the area.

The total installation cost of the structural measures is estimated to be

$4,366,330, of which $4,430,693 will be borne by Public Law 366 funds and
$83,633 by local interests.

The Public Law 366 costs for installation of structural measures are

$3,747,317 for construction, $187,382 for engineering services, and
$345,996 for project administration.

The local costs for installation of structural measures include $37,900 for
the value of land; $26,633 for relocation or modification of water wells
and reservoirs, power lines, private and county roads, telephone lines,
livestock water, pipelines, fences, buildings, and corrals; $10,000 for
modification of the Southern Pacific railroad bridge; $4,900 for legal fees,
and $6,200 for project administration.

Construction costs include the engineer's estimate and contingencies.
Included is an estimated $143,606 to extend Southern Pacific railroad bridge
number 316.23 crossing the improved channel of Sanderson Canyon. This cost
will be borne by Public Law 366 funds. It is not anticipated that any costs
not associated with structural stability will be incurred. Any costs
necessary for ballast, rails, ties, telegraph lines, power lines, signal
systems, temporary rerouting of traffic, providing flagmen, or other
features not directly associated with structural stability of the bridge
and approaches will be borne by the sponsors. The engineer^ estimates
were based on unit costs of structural measures in similar areas modified
by special conditions inherent to each individual site location. Included
are such items as permeable foundations, special placement of embankment
materials, rock excavation in emergency spillways, and scarcity of on*site
water supplies for construction purposes. Ten percent of the engineer's
estimate was added as a contingency to provide funds for unpredictable
construction costs.

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

Public Law 366 project administration costs consist of construction in-

spection and supervision, contract administration, maintenance of Soil
Conservation Service State Office records and accounts, and Washington
Office and E&WP Unit costs.

The local costs for project administration includes sponsors' costs related
to contract administration, overhead and organizational administrative
costs, and whatever construction inspection they desire to make at their

own expense.

The cost of land rights was determined by appraisal in cooperation with
representatives of the local sponsoring organizations.
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The following Is the estimated schedule of obligations for the ten-year
installation period.

Schedule of Obligations

Fiscal
Year : Measures

: Public Law :

: 566 Funds :

Other
Funds

•
#

: Total
(dollars) (dollars) (dollars)

First Land Treatment
Channel Improvement 237,624

14,721
19,750

14,721
257,374

Second Land Treatment
Structures Nos. 7 and 8 542,202

15,721
6,400

15,721
548,602

Third Land Treatment
Structures Nos. 9 and 10 521,891

19,722
7,740

19,722
529,631

Fourth Land Treatment
Structure No. 11 697,582

16,722
12,985

16,722
710,567

Fifth Land Treatment
Structure No. 2 777,415

16,722
10,560

16,722
787,975

Sixth Land Treatment
Structure No. 1 428,785

20,179
10,820

20,179
439,605

Seventh Land Treatment
Structure No. 6 404,500

22,813
4,630

22,813
409,130

Eighth Land Treatment
Structures Nos. 4 and 5 595,319

24,813
6,840

24,813
602,159

Ninth Land Treatment
Structure No. 3 275,377

27,813
5,930

27,813
281,307

Tenth Land Treatment 24.952 24.952

Total 4,480,695 289,833 4,770,528

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

This project will benefit directly the owners and operators of approximately
13 ranches in the agricultural land of the flood plain and the owners and
occupants of about 240 residential and business units in Sanderson through
reduction of floodwater damage.

After installation of the combined program of land treatment and structural
measures, average annual flooding will be reduced from 1,534 acres to 515
acres, a reduction of 66 percent.
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Sediment deposition in Amistad Reservoir originating in the watershed will
be reduced by 17 acre feet annually.

Reduction in area inundated varies with respect to location within the
watershed. The general locations of the areas to be benefited as a result
of reduced flooding, caused by the combined program of land treatment and
structural measures are presented in the following tabulations:

Average Annual Area Inundated

Evaluation
Reach

(figure 4) Location :

Without
Proiect

With
Proiect : Reduction

(acres) (acres) (percent)

1 Urban Area-Town of Sanderson 122 6 95
2 Sanderson Canyon 1,300 473 64
3 Three Mile Draw 112 36 68

Total 1.534 515 66

Area Inundated
•
• Average Recurrence Interval

Evaluation: 2-Year : 5-Year : 25-Year : 100-Year
Reach :Without: With :

(fiizure 4): Proiect: Proiect:
Without:
Proiect:

With :

Proiect:
Without: With
Proiect: Proiect

:Without:
: Proiect:

With
Proiect

(acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres)

1 0 0 308 0 425 0 435 106
2 1,132 0 2,427 1,153 3,183 2,212 3,510 2,509
3 0 0 314 0 360 282 421 308

Total 1.132 0 3.049 1.153 3.968 2.494 4.366 2.923

Figure 3 shows the urban area of Sanderson inundated by the flood of
June 11-12, 1965, and the area that will be inundated by a 100-year frequency
flood without and with project conditions. The proposed project will provide
flood-free protection to all existing urban properties except a portion of
the railroad yards, one house, and a few vacant lots and yards of houses
located along the channel of Sanderson Canyon. The depth in the areas
subject to continued flooding from the 100-year frequency flood is a

maximum of 2.0 feet at the lowest part of the railroad yards. Average
depth of remaining flooding is about 1.0 foot. With the project installed,
damages to urban properties will be reduced from $1,736,132 to $56,514.
About $46,000 of the remaining damage will be to equipment and facilities
in the railroad yards. The actions of people during times of floods,
whether major or minor, cannot be predicted. However, with any reasonable
precautions, the hazard to life from floodwaters will be eliminated.

Additional structural works of improvement were considered but were of minor
significance in providing increased protection to the properties still
subject to flooding. It is not economically feasible to provide flood free
protection from the 100-year event for these areas.
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The sponsors are aware that the project will not provide complete flood
free protection to all urban properties. The Terrell County Comnlss loners
Court will notify property owners in Sanderson of the flood hazards that
still will remain after project Installation and will discourage further
construction of improvements within the areas still subject to flooding.

The direct monetary floodwater damage, resulting from a recurrence of a
flood similar to the one that occurred in 1965 will be reduced about 97
percent with installation of the planned program of land treatment and
structural measures.

Application of the planned land treatment program is expected to reduce
annual upland erosion from about 523,000 tons to 496,000 tons, a reduction
of 5 percent. The average annual sediment yield from the watershed will
be reduced from an estimated 73 acre-feet to 25 acre-feet as a result of
the combined program of land treatment and floodwater retarding structures.

The combined program Is also expected to reduce sediment deposition in
Amlstad Reservoir by 17 acre-feet per year.

The effects of the works of Improvement on fish and wildlife habitat are
described by the Bureau of Sport Fisheries and Wildlife as follows:

"With the project, the Installation of land treatment measures,
except brush control, and the construction of floodwater retarding
structures should improve wildlife habitat. The harmful effects
of brush control would be offset by the planting of Johnson grass
on the cleared areas.”

Analysis of information collected indicated that no significant changes
would be made In the use of agricultural land within the flood plain,
either in the form of restoration of former productivity or in more
intensive use. Conditions other than frequency of flooding are responsible
for the rather low intensity of agricultural use on most of the flood plain.

A total of 697 acres of land in sediment pools, dams, and emergency spill-
ways will be retired from agricultural production. All of this is grassland.

Indirect damages, which are extremely high in the watershed because of the
catastrophic nature of large floods, will be virtually eliminated. Cost of

relief, precautionary health measures, and housing during the period of

restoration of homes will be minimized.

Secondary benefits, including improved economic conditions in the area, will
result from the installation of the complete project for flood prevention.

A continuation of the great monetary losses being suffered by the railroad
could result in the removal of the railroad terminal point from Sanderson.
This would result in a great loss of employment and affect adversely the

entire economy of the area. With the project installed, this hazard will
be reduced greatly. The operation and maintenance of the project measures
will provide some employment opportunities for local residents. In
addition, there are intangible benefits such as increased sense of security,
better living conditions, and improved wildlife habitat.
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PROJECT BENEFITS

The estimated average annual monetary floodvater and indirect damages
(table 5) within the watershed will be reduced from $387,055 to $8,047 by
the proposed project. This is a reduction of 98 percent.

The benefit from reduction of sediment deposition in Amistad Reservoir is

I

estimated to average $250 annually.

’ Benefits to landowners and operators from the planned land treatment

j

measures were not evaluated in monetary terms since experience has shown
that conservation practices produce benefits in excess of their costs.

Reductions in monetary flood damages vary with respect to locations within
the watershed. The following tabulations show the general locations of
damage reduction benefits attributed to the combined program of land treat-
ment and structural measures.

Average Annual Damage
Evaluation

Reach
(figure 4) Locat ion :

Without
Proiect

With
Proiect Reduction

(dollars) (dollars) (percent)

1 Urban Area-Town of Sanderson 359,586 2,163 99
2 Sanderson Canyon 27,289 5,855 79

3 Three Mile Draw 180 29 84

Total 387.055 8.047 98

Direct Monetary Floodwater Damage
•
• Average Recurrence Interval

Evaluation: 2-Year ; 5-Year : 25-Year : 100-Year
Reach :Without : With :Without : With : Without : With : Without : With

(figure 4): Proiect : Proiect : Proiect : Proiect : Proiect : Proiect : Proiect : Proiect
(dollars) (dollars) (dollars) (dollars) (dollars) (dollars) (dollars) (dollars)

1 1,500 0 402,041 0 1,367,275 750 1,736,132 56,514
2 3,329 0 8,893 3,167 16,122 7,663 20,297 10,438

3 0 0 267 0 790 188 1,136 464

Total 4.829 0 411.201 3.167 1.384.187 8.601 1.757.565 67.416

It is estimated that the project will produce local secondary benefits, which
exclude indirect benefits in any form, averaging $29,395 annually. Secondary

benefits from a national viewpoint were not considered pertinent to the

economic evaluation.

Terrell, Pecos, and Brewster Counties have not been designated as areas

eligible for assistance under the Economic Development Act. Consequently,
no redevelopment benefits were considered.
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COMPARIS(»^ OF BENEFITS AND COSTS

The total average annual cost of structural measures (amortized total in-

stallation and project administration cost, plus operation and maintenance)
is $231,627. These measures are expected to produce average annual benefits,
excluding secondary benefits, of $359,907 resulting in a benefit-cost ratio
of 1. 6:1.0.

The ratio of total average annual project benefits, accruing to structural
measures ($389,302) to the average annual cost of structural measures

($231,627) is 1. 7:1.0 (table 6).

PROJECT INSTALLATION

Landowners and operators will establish planned land treatment (table 1) in

cooperation with the Rio Grande-Pecos River, Big Bend, and Trans-Pecos Soil
and Water Conservation Districts during a ten-year period. Technical
assistance in planning and application of land treatment is provided under
the going program of the districts. Soil and range surveys have been
completed on the entire watershed.

An estimated 50 percent of needed soil and water conservation practices
have been applied. About 90 percent of the agricultural land is adequately
protected from erosion. The goal is to increase the level of land
adequately treated to at least 80 percent during the installation period.

In reaching this goal, it is expected that accomplishments of additional
adequate treatment will progress as shown in the following tabulation:

Land Use

•
• Fiscal Year
: 1st : 2nd : 3rd : 4th : 5th : 6th

(acres) (acres) (acres) (acres) (acres) (acres)

Pasture 0 0 0 0 0 150
Ranseland 8.350 8,350 8.350 8.350 8.350 8,350

Total 8.350 8.350 8.350 8.350 8.350 8.500

Land Use
: Fiscal Year - Continued •

7 th : 8th : 9th : 10th : Total
(acres) (acres) (acres) (acres) (acres)

Pasture 150 150 150 150 750

Ranseland 8.350 8.350 8.350 8.350 83.500

Total 8.500 8,500 8.500 8.500 84.250

The governing bodies of the Rio Grande-Pecos River, Big Bend, and Trans-
Pecos Soil and Water Conservation Districts will assume agressive leader-
ship in getting an accelerated land treatment program underway. Landowners
and operators will be encouraged to apply and maintain soil and water
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conservation measures on their ranches. In addition, landowners and
operators of ranches where floodwater retarding structures will be located
will be encouraged to apply and maintain measures for the enhancement of
wildlife. The Soil Conservation Service will provide technical assistance
in the planning and application of soil, plant, and water conservation
measures

.

Special emphasis will first be placed on getting a higher degree of land
treatment in the drainage areas of floodwater retarding structures. Then
the emphasis will be on land outside drainage areas of structures.

The Extension Service will assist with the educational phase of the program
by providing information to landowners and operators in the watershed.

The Terrell, Pecos, and Brewster County Commissioners Courts have rights of
eminent domain under applicable State law and have the financial resources
to fulfill their responsibilities.

The Soil Conservation Service, in compliance with a request from the sponsors,
will provide the necessary administrative and clerical personnel; facilities,
supplies, and equipment to advertise, award, and administer contracts; and
will be the contracting agency to let and service contracts. The Terrell
County Commissioners Court will represent sponsoring local organizations in
coordination with the Soil Conservation Service on matters concerning
construction.

The Terrell County Commissioners Court will have the following responsi-
bilities pertaining to eleven planned floodwater retarding structures and
approximately 1,800 feet of channel improvement:

1. Obtain the necessary land rights for all works of improvement;

2. Provide for ballast, rails, ties, telegraph lines, power lines,

signal systems, temporary rerouting of traffic, flagmen, and/or

other features of modifying railroad bridge number 516.23

(Southern Pacific Company) not directly associated with
structural stability of the bridge and approaches;

3. Provide for the relocation or modification of utility lines

and systems, roads, and privately owned improvements necessary

for installation of structural measures;

4. Provide for the necessary improvements to low water crossings

on public and private roads to make them passable during pro-

longed release flows from floodwater retarding structures or

obtain permission to inundate such roads where equal alternate

routes are designated for use during periods of inundation;

5. Determine and certify legal adequacy of easements and permits

for construction of the structural measures; and

6. Obtain a court order from Pecos County Commissioners Court

providing that the county road affected by the embankment
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and detention pool of floodwater retarding structure No. 3

will be relocated at no expense to the Federal Government.

The Terrell County Commissioners Court will enter into a construction
agreement with the Southern Pacific Company on railroad bridge modification
after concurrence of the Soil Conservation Service. The Southern Pacific
Company, the Sponsoring Local Organizations, and the Soil Conservation
Service will review final construction plans.

Construction of the channel, training dike, and appurtenances will be the
responsibility of the Soil Conservation Service. The Southern Pacific
Company will make the necessary modification of railroad bridge number
516.23 and it's appurtenances in accordance with terms of the construction
agreement to be entered into.

Technical assistance will be provided by the Soil Conservation Service in

preparation of plans and specifications, construction inspection, pre-
paration of contract payment estimates, final inspection, execution of
certificate of completion, and related tasks necessary to install planned
structural measures not including the railroad bridge.

The structural measures will be constructed during the first nine years of
a ten-year project installation period in the general sequence as follows:

First Year
Second Year -

Third Year
Fourth Year -

Fifth Year
Sixth Year
Seventh Year -

Eighth Year -

Ninth Year

Channe 1 Improvemen

t

Floodwater Retarding Structures Nos. 7 and 8

Floodwater Retarding Structures Nos. 9 and 10
Floodwater Retarding Structure No. 11

Floodwater Retarding Structure No. 2

Floodwater Retarding Structure No. 1

Floodwater Retarding Structure No. 6

Floodwater Retarding Structures Nos. 4 and 5

Floodwater Retarding Structure No. 3

In order for construction to proceed according to schedule, all land rights
for floodwater retarding structures and channel improvement are scheduled
by the Terrell County Commissioners Court to be secured by the end of the
time periods as shown in the following tabulation. The schedule will be
effective not later than the date the work plan is approved for operations.

Time Period Works of Improvement

First six months

Second six months

Third six months
Fourth six months

Channel Improvement and Floodwater Retarding
Structures Nos. 3, 4, 5, 7, and 8

Floodwater Retarding Structures Nos. 9,

10, and 11

Floodwater Retarding Structure No. 1

Floodwater Retarding Structures Nos. 2 and 6

FINANCING PROJECT INSTALLATION

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

The cost of applying land treatment measures will be borne by landowners
and operators.

Funds for the local share of the cost of this project relative to structural
measures will be provided by Terrell County. The Commissioners Court of
Terrell County will set aside revenue funds to finance the local share of
installation cost of the planned eleven floodwater retarding structures and
approximately 1,800 feet of channel improvement.

The sponsors will carry out all phases of project Installation, operation
and maintenance and have the financial ability to make adequate arrangements
for carrying out their responsibilities.

It is anticipated that approximately 50 percent of the easements for
structural measures will be donated. Out-of-pocket costs for land rights,
legal expenses, and project administration are estimated to be $66,700.

Structural measures will be constructed during the first nine years of the
ten-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, or a written statement is furnished by the

Terrell County Commissioners Court that its right of
eminent domain will be used, if needed, to secure any
remaining land rights within the project installation
period and that sufficient funds are available for

purchasing them.

3. Provisions have been made for improving low water crossings

or bridges and/or culverts on public roads, or court orders
or necessary permits obtained granting permission to

temporarily inundate the crossings, providing equal alternate
routes are available for use by all people concerned, during
periods when these crossings are impassable due to prolonged
flow from principal spillways of floodwater retarding
structures. If equal alternate routes are not available,

provisions will be made, at no cost to the Federal Government,

to make the crossings passable during prolonged periods of

release flow from structures.

4. A court order has been obtained from the Pecos County
Commissioners Court showing that the county road affected

by the embankment and detention pool of floodwater retard-

ing structure No. 3 will be relocated at no expense to the

Federal Government.
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5. Utilities, such as power lines, telephone lines, and pipe-
lines, have been relocated or permission has been obtained
to inundate the properties involved.

6. Project agreements have been executed.

7. Operation and maintenance agreements have been executed.

8. Public Law 566 funds are available.

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

The soil and water conservation loan program sponsored by the Farmers Home
Administration is available to eligible ranchers in the area. Educational
meetings will be held in cooperation with other agencies to outline avail-
able services and eligibility requirements. Present FHA clients will be
encouraged to cooperate in the program.

The County Agricultural Stabilization and Conservation committee will
cooperate with the governing bodies of the soil and water conservation
districts by continuing to provide financial assistance for selected
conservation practices.

PROVISIONS FOR OPERATION AND MAINTENANCE

Land Treatment Measures

Planned land treatment measures will be maintained by landowners and
operators of ranches on which measures are applied under agreement with
the Rio Grande-Pecos, Big Bend, and Trans-Pecos Soil and Water Conservation
Districts. Representatives of the districts will make periodic inspections
of land treatment measures to determine maintenance needs and encourage
landowners and operators to perform maintenance.

Structural Measures

The Commissioners Court of Terrell County will be responsible for operation
and maintenance of the eleven floodwater retarding structures and approxi-
mately 1,800 feet of channel improvement. This includes Site No. 1 in
Brewster County and Sites Nos. 2 and 3 in Pecos County.

Railroad bridge number 516.23 will be maintained by the Southern Pacific
Company.

The estimated annual operation and maintenance cost for floodwater retard-
ing structures and channel improvement is $7,100. Monies for operation and
maintenance will be supplied from the General Fund of Terrell County. This
fund is supported by revenue from existing taxes. Each year the Terrell
County Commissioners Court will budget sufficient funds for operation and
maintenance

.
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A specific operation and maintenance agreement will be executed prior to
the issuance of invitation to bid on construction of any of the eleven
floodwater retarding structures and channel improvement.

Floodwater retarding structures and channel improvement will be inspected
at least annually and after each heavy rain by representatives of the
Terrell Cotmty Commissioners Court and the Rio Grande-Pecos Riverj, Big Beod,
and Trans-Pecos Soil and Water Conservation Districts. A Soil Conservation
Service representative will participate in these inspections for a period
of at least three years following construction. The Soil Conservation
Service will participate in inspections as often as it elects to do so after
the third year. Items of inspection will include, but will not be limited
to, conditions of principal spillways and their appurtenances, emergency
spillways, and earth fills for floodwater retarding structures and de-
gradation, aggradation, bank erosion, the condition of rock riprap,
obstruction of flow caused by debris and/or sediment lodged against the
railroad bridge, growth of brush and trees, and the condition of side inlets
and drains for channel improvement. The need for frequent cleanout of
gravel deposits beneath the railroad bridge is anticipated.

Upon acceptance of the completed works of improvements from the contractors,
the Terrell County Commissioners Court will be totally responsible for all
maintenance. Maintenance will be performed promptly as the need arises.

The Soil Conservation Service will assist in operation and maintenance only
to the extent of furnishing technical guidance.

Provisions will be made for unrestricted access by representatives of
sponsoring local organizations and the Federal Government to inspect all

structural measures and their appurtenances at any time and for sponsoring
local organizations to operate and maintain them.

The Terrell County Commissioners Court will maintain a record of all

maintenance inspections made and maintenance performed and have it available

for inspection by Soil Conservation Service personnel.

The necessary maintenance work will be accomplished either by contract,

force account, or equipment owned by sponsoring local organizations.
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TABLE 1 > ESTIMATED PROJECT INSTALLATION COST

Sander8oa Canyon Watershed, Texas

Estimated Cost (Dollars) 1./

Number
Public Law
566 Funds Other

Installation Cost Item Unit

Non-
Federal

Land

Non-
Federal

Land

Non-
Federal

Land Total

LAND TREATMENT
Soil Conservation Service
Rangeland Acre 83,500 160,756 160,756
Pasture Acre 750 - 27,764 27,764
Technical Assistance - 15,658 15,658

TOTAL LAND TREATMENT 204,178 204,178

STRUCTURAL MEASURES
Construction

Soil Conservation Service
Floodwater Retarding Structures
Channe 1 Improveiaent

No.
Foot

11

1.800
3,550,281

197.036

- 3,550,281
197.036

Subtotal - Construction 3,747,317 - 3,747,317

Ensineerlnx Services
Soil Conservation Service
Floodwater Retarding Structures
Channel Improvement

No.
Foot

11

1.800
177,514
9.868

- 177,514
9.868

Subtotal * Engineering Services 187,382 • 187,382

Prolect Administration
Soil Conservation Service
Construction Inspection
Other

226,809
319.187 6.200

226,809
325.387

Subtotal •• Administration 545,996 6,200 552,196

Other Costs
Land Rights 79.455 79.455

Subtotal • Other 79,455 79,455

TOTAL STRUCTURAL MEASURES 4,480,695 85,655 4,566,350

TOTAL PROJECT 4,480,695 289,833 4,770,528

Ij Price Base: 1969
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TABLE lA - STATUS OF WATEtlSHED WORKS OF IMPROVEMENT
(at tine of work plan preparation)

Sanderson Canyon Watershed, Texas

Measures : Unit :

Number
Applied
To Date

Total
Cost

(Dollars) i'

LAND TREATMENT

Proper Grazing Use acre 73,777 86,444

Range Deferred Grazing acre 23,492 17,619

Brush Control acre 5,637 73,281

Pasture and Hayland Management acre 1,000 2,000

Pasture and Hayland Planting acre 1,583 15,830

Diversion feet 10,251 6,151

Well no. 36 108,000

Trough or Tank no. 55 55,000

Pond no. 12 12,000

Pipeline feet 324,720 162,360

TOTAL LAND TREATMENT 538,685

Price Base: 1968
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Price

Base:

1969

Includes

modification

of

Southern

Pacific

Company

Railroad

Bridge

Number

316.23

and

approximately

1,800

feet

of

channel

improvement.

Includes

$4,900

for

legal

fees;

$10,000

for

modification

of

railroad

bridge;

and

$26,655

for

relocation

or

modification

of

other

fixed

improvements

and

utilities.
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Capacity

Equivalents

Sediment

Volume

In.

0.76

0.66

0.77

0.95

0.95

0.83

0.81

0.98

0.95

1.03

0.87

Retarding

Volume

Iru

1.88

1.45

2.60

2.48

2.60

2.18

2.73

3.16

3.10

3.02

1.54



TABLE 4 - ANNUAL COST

Sanderson Canyon Watershed, Texas

(Dollars) 1/

Evaluation
Unit

: Amortization of :

: Installation Cost :

Operation and :

Maintenance Cost : Total

Floodwater Retarding
Structures Numbers
1 through 11 and
Channel Improvement 197,680 7,100 204,780

Project Administration 26,847 26,847

GRAND TOTAL 224,527 7,100 231,627

JL/ Price Base: Installation - 1969 , 06H Adjusted normalized prices.

2^/ 100-years at 4.825 percent interest.

38



TABLE 5 - ESTIMATED AVERAGE ANNUAL FLOOD DAMAGE REDUCTION BENEFITS

Sanderson Canyon Watershed, Texas

(Dollars) \J

: Estimated Average Annual Damage : Damage
: Without : With : Reduction

Item : Project : Project : Benefits

Floodwater
Crop and Pasture 530 189 341

Other Agricultural
Nonagricultural

3,334 996 2,338

Transportation 156,225 5,165 151,060
Urban 156,270 240 156,030

Subtotal 316,359 6,590 309,769

Indirect 70,696 1,457 69,239

TOTAL 387,055 8,047 379,008

jL/ Price Base: Adjusted normalized prices, April 1966.
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INVESTIGATIONS AND ANALYSES

I

Land Use and Treatment

I The status of land treatment for the watershed was developed by the Rio
Grande-Pecos River, Big Bend, and Trans *>Pecos Soil and Water Conservation
Districts assisted by personnel from the Soil Conservation Service work
units at Sanderson, Alpine, and Fort Stockton, Texas. Conservation needs
data were compiled from existing conservation plans within the watershed

I

and expanded to represent conservation needs of the entire watershed. The

i
quantity of each land treatment practice, or combination of practices,

I

necessary for essential conservation treatment was estimated for each land

i
use by capability class. The estimated number of acres, by land use, to be
treated during the project installation period is shown on table 1.

Hydraulic, hydrologic, sedimentation, and economic investigations provided
data as to the effects of land treatment measures in terms of reduction of

' flood damage. Although measurable benefits would result from application

I

of planned land treatment measures, it was apparent that other flood pre-

;

vention measures would be required to attain the degree of watershed pro-
tection and flood damage reduction desired by local people.

Hydrologic soil and cover conditions were determined by detailed mapping

;

of a 38 percent sample of the watershed.

Present hydrologic cover conditions were determined on the basis of the

percentage of vegetative ground cover and litter. Future hydrologic cover

conditions were estimated on the basis of the expected percentage of needed
land treatment to be applied during the installation period and the probable

! effectiveness of the application.

I Hydraulics and Hydrology

' The following steps were taken as part of hydraulic and hydrologic

:

investigations:

I

1. Basic meteorologic and hydrologic data were tabulated

from U. S. Weather Bureau climatological bulletins for
i the rainfall gage at Sanderson, Texas. These data were

analyzed to determine seasonal distribution of precipitation,

rainfall-runoff relationships, and monthly rimoff volumes.

i
2. Present hydrologic conditions of the watershed were determined

!

on the basis of cover conditions, land use and treatment, and

I

soil groups. An average condition II curve number of 83 for

!
the hydrologic soil-cover complex was based on a 38 percent

sample of the watershed.
I

Analysis of land treatment to be applied during the

installation period revealed that an average condition

II curve number of 82 is applicable for project conditions.

^ 3. Engineering surveys were made of valley cross sections,

channel cross sections, high water marks, bridges, and
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other features pertinent in determining the extent of
flooding. The cross sections were selected to represent
stream hydraulics and flood plain area. Final locations
were made after joint study with the economist and geologist.

4. Cross section rating curves for the urban area of Sanderson,
Texas, were developed by water surface profiles using the
computer facilities at the South Regional Technical Service
Center, Fort Worth, Texas. Rating curves for agricultural
valley cross sections were developed by Mannings' formula.

5. Stage-area inundated curves were developed for each valley
cross section. The area inundated by incremental depths of
flooding was determined for each evaluation reach, using
runoff-peak discharge relationship for selected storms in

the frequency series.

6. Present and project condition runoff-discharge relationships
were determined by flood routing the 100-year frequency storm.

Present and project condition peak discharges were then
determined for selected storms in the frequency series.

Routings were made for present and project conditions of
the 100-year frequency storm by use of the convex routing
method.

7. Determinations were made of the area that would have been
inundated by storms of the evaluation series under each of
the following conditions:

a. Without project

b. Installation of land treatment
for watershed protection

measures

c. Installation of land treatment and structural
measures (including several alternative systems
of structural measures)

8. The maximum release rates for the principal spillways of
floodwater retarding structures were designed to drawdown
the detention pool volume in 10 days or less after inflow
ceases.

9. The appropriate principal spillway, emergency spillway
design, and freeboard storms were selected in accordance
with criteria contained in NEH, Chapter 21, Section 4,

Hydrology, Part I-Watershed Planning.

Engineering

Studies were made on both the agricultural flood plain and the urban flood
plain in Sanderson to locate those areas subject to flood damage. High
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water marks of the June 1965 flood were in evidence. The areas subject to
flood damage were separated into evaluation reaches in order to formulate

! the most feasible system of structural measures necessary to meet project
objectives.

No sites were given consideration as possible multiple-purpose structures
because of the poor water holding potential of soils in Sanderson Canyon
watershed.

Comprehensive surveys and investigations were made at thirteen possible
floodwater retarding structure sites and on approximately four miles of
Sanderson Canyon through the urban area of Sanderson.

Eleven floodwater retarding structures, approximately 1,800 feet of channel
improvement, and n»dification of Southern Pacific Company's railroad bridge
number 516.23 were selected for inclusion in the final work plan. Structure
locations are shown on figures 3 and 4,

Two floodwater retarding structure sites upstream from Site No. 2 were
investigated and analyzed but not selected for inclusion in the final
project. One site was on Dry Creek approximately 7 miles west of Site
No. 2. The long, high embankment necessary to obtain satisfactory storage
would have resulted in an excessive construction cost. The other site
considered was on a tributary which joins Dry Creek approximately 3 miles
upstream from Site No. 2. The drainage area of this possible site is small
and can be controlled by a structure at Site No. 2 at less construction
cost.

Sediment and floodwater storage, structure classification, and emergency
spillway layout and design meet or exceed criteria outlined in Engineering
Memorandum SCS-27 and Texas State Manual Supplement 2441.

Multiple routings of both principal and emergency spillways were made to

determine principal spillway sizings, detention storage requirements, and

to analyze the affects of release flows on downstream improvements such as

highway and railroad bridges and low water crossings. Least cost studies

were made on the planned floodwater retarding structure sites because of

extensive rock excavation and the large embankment quantities required.

Because the rock will be thick to massively bedded, hard limestone with

only slight dip, vertical slopes in the rock portions of emergency

excavation will be stable.

A detailed investigation was made of State, county, and ranch roads having

crossings on streams below floodwater retarding structures.

Structure data tables were developed to show the total cost of each

structure (table 2). Table 3 provides specific site information. Table 4

was developed to show separately the annual installation cost, annual

maintenance cost, and total annual cost of structural measures.

The slope area measurement computations indicate that an average velocity

of 11 feet per second occurred during the 1965 flood through the area of

planned channel improvement. The water surface profile computation

56-936 0-71 6
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indicates the highest average velocity in the Improved channel also will be

11 feet per second with the total project installed.

Water surface profile computations indicate that, under project conditions,
the 100-year frequency storm will pass through the proposed modified rail-
road bridge without overtopping or endangering the safety of the railroad.

Geology

Soils and Foundations

Preliminary geologic investigations were made at each of the floodwater
retarding structure sites to obtain information on the nature and extent of
embankment and foundation materials, types of material in emergency spillway
excavation, emergency spillway stability, and other problems that might be
encountered during construction. These Investigations included surface
observations of valley slopes, alluvium, channel banks, and exposed geologic
formations; hand auger borings; and hand portable seismograph tests.

Geologic maps, reports, and well logs pertaining to the watershed vicinity
were studied.

Findings of these investigations were used to aid in estimating structure
costs and to assure that sites selected are feasible for construction.

The entire watershed lies within a deeply dissected area of the Edwards
Plateau, a subprovince of the Great Plains Physiographic Province. All
planned floodwater retarding structures will be located on the outcrops of
the Edwards Limestone and alluvium, colluvium, and terrace deposits of the
Pleistocene and Recent Series.

The Edwards Limestone consists mainly of massive beds of subcrystalline,
dense, fine grained, brittle limestone containing thin beds and nodules of
flint. There are also occasional layers of shale or thin bedded limestone.
Solution of the Edwards Limestone is indicated by minute cavities and small
caves, but there is no evidence of any large interconnected cavern system
in the watershed vicinity.

Sanderson Canyon was once much deeper than it is today. Thick Quaternary
deposits of interbedded silty gravel, clayey sand, sandy clay, and silty
clay occupy the valleys of Sanderson Canyon and its tributaries. A study
of well logs indicates that the alluvium ranges to greater than 250 feet
in thickness.

The structure of the rocks exposed within the watershed is rather simple.

The regional dip is about one degree south-southeast. Minor faulting was
seen north of Sanderson in the form of northwest trending shear zones and
normal faults of little displacement. A very gentle anticline occurs in
the western part of the watershed and is incised by the valley of Dry Creek.

Foundations of floodwater retarding structures will be predominantly thick
Quaternary Alluvium, which includes very highly permeable horizons. The
need for foundation and embankment drainage features is anticipated. On
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site materials should be suitable for use as filter material at most sites.
Foundations are expected to have good bearing and shear strength.

The higher portions of abutments and emergency spillway areas are generally
characterized by a thin soil mantle, nonexistent in some places, underlain
by the Edwards Limestone. The surface slope of the limestone on abutments
and in the subsurface is believed to be gentle enough to preclude serious
differential settlement problems in foundations.

The following tabulation shows preliminary estimates of rock excavation
volumes in emergency spillways.

The rock through which emergency spillways will be excavated consists of
slightly dipping, highly durable, thick-bedded to massive limestone.
Vertical cuts in the rock portions of emergency spillway excavation will
be stable.

Ample soils, suitable for embankment use, are available within sediment
pool areas. Fine-textured soils are rather scarce at some sites. It is

estimated, however, that sufficient volumes of silty clay, sandy clay, and
gravelly clay are available at all sites for construction of minimum central
sections of very slowly permeable material. The remainder of embankments
will be ccnnprised primarily of clayey sand, silty gravel, and sandy gravel
from sediment pool areas and limestone from emergency spillway excavation.
The gravel content of the coarser-textured soils is sufficient for natural
development of protective desert pavement. This is particularly important
at sites where emergency spillway excavation will not yield sufficient
volumes of limestone for complete rock outer embankment sections.

Sufficient volumes of surface water for construction purposes are not
available in the watershed vicinity. It will be necessary to use ground
water. S(nne water probably will be pumped from on-site wells, but low
yields could make necessary the piping of water from more reliable sources
in the near vicinity. The Maxon Sandstone is the main water-bearing
formation in the watershed area. The overlying Edwards Limestone and

Quaternary Alluvium contain very little water. Apparently there are no

extensive impervious layers to prevent water from seeping downward through
the Edwards Limestone and into the Maxon Sandstone. Based on well data in

the Sanderson vicinity, it is estimated that the water depth will average

Site Number Cubic Yards

1

2

3

4

5

6

7

8

9

10

11

72,935
98,300
70,480
58,200
18,870
72,330
15,470
31,110
42,220
65,120

102,650
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about 400 feet at floodwater retarding structure sites and that the yields

will range from 10 to 30 gallons per minute.

Detailed investigations, including exploration with core drilling equipment,
will be made at all sites prior to final design. Laboratory analysis will
be made to determine suitability and methods of handling foundation and
embankment materials.

Ground Water

A limited investigation was made to determine the probable effect the
project would have on ground water resources of the area.

Pertinent information was gathered from United States Geological Survey
publications concerning ground water in the vicinity of Sanderson. Field
studies included mapping of surface geologic strata. The Maxon Sandstone
(Trinity Group) is the main aquifer underlying the watershed. It is exposed
in the western portion of the watershed, but it dips beneath the surface
toward the east and occurs at a depth of about 300 feet at Sanderson.
Throughout most of the watershed, the Maxon Sandstone is overlain by
formations of the Fredericksburg Group, constituted mostly by the Edwards
Limestone. Thick deposits of permeable Quaternary Alluvium overlie the
Fredericksburg Group in the valley of Sanderson Canyon.

The strata overlying the Maxon Sandstone contain very little water.
Apparently there are no impervious beds extensive enough to prevent water
from seeping downward and into the sandstone. Shale and limestone beds
within the Glen Rose Formation make up the lower confining layer for water
in the Maxon Sandstone.

Installation of floodwater retarding structures will cause some increased
ground water recharge which will benefit both rural and urban residents in
the Sanderson vicinity. Investigations to determine adequate estimates
of average annual volumes of ground water recharge under present and project
conditions would require excessive time and funds in relation to expected
benefits. For this reason, no detailed studies or monetary evaluation of
ground water recharge were made.

Sedimentation

Sediment Storage

Determinations of 100-year sediment storage requirements for the planned
floodwater retarding structures were made according to the following
procedure:

Detailed studies of soils, slopes, and cover were made within
sample areas covering 38 percent of the watershed. The sample
areas were selected to be representative of the watershed in

respect to sediment producing characteristics. Average annual
sheet erosion rates, for both present and future conditions,
were computed. The soil loss equation by Musgrave was used.
Estimates of average annual sheet erosion within drainage
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areas of structure sites were based on the computed erosion
rates.

Computations of gully and streambank erosion were based on
estimated lateral bank erosion rates, bank heights, and channel
lengths affected by erosion.

Sediment delivery ratios and trap efficiency adjustments were
applied to computed average annual erosion to arrive at estimates
of sediment volumes to be deposited in reservoirs.

Because of the expected high rate of seepage losses in pools of
floodwater retarding structures, all sediment was computed as
aerated. Therefore, no allowance was made for differences in
density between soil in place and sediment.

Allocation of sediment to the pools of floodwater retarding
structures was based on sediment texture and reservoir
topography. The allocation was approximately 90 percent in
sediment and sediment reserve pools and 10 percent in detention
pools.

Flood Plain Land Damages

Investigations were made to determine the nature and extent of physical
damage to flood plain lands. The cross section method was used in
accordance with prescribed procedures.

Reductions of damages caused by flood plain scour and overbank deposition
of sediment were not calculated because such damages were found not to be
monetarily significant.

Reservoir Sedimentation

Studies of sediment sources in Sanderson Canyon watershed were used as a

basis for estimating the effects of the planned project on sediment
deposition in Amistad Reservoir. Sediment delivery ratios were estimated,
by sources, for non-project and project conditions, making allowances for
such factors as size, shape, topography, and relief-length ratio of the
sediment contributing area; density, drainage pattern, gradient, and
capacities of channels; and texture of sediment.

The estimated average annual sediment yield to Amistad Reservoir from
Sanderson Canyon watershed is 28 acre-feet. An average annual reduction of
17 acre-feet of sediment deposition in Amistad Reservior is expected as a

result of the installation of land treatment and floodwater retarding
structures on Sanderson Canyon watershed.

Channel Stability

Both aggradation and degradation are occurring in the streams of Sanderson
Canyon watershed, but when considered as a whole, the stream-system is in
regimen. This is true in that streambed adjustments to changes in
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characteristics of flow and sediment load are gradual. Field studies and
mechanical analyses of bedload indicate that moderately well graded gravel,
which extends to great depth, constitutes the material through which channel
improvement will be installed. The D75 grain size is about one inch. More
than 90 percent of the bedload volume ranges between 0.15 millimeters and
12 inches. Medium boulders are found scattered throughout the bedload.
The fine grained fraction is insignificant. Degradation is prevented by
armor plating in the thalweg, which is Incised about one foot beneath the
bar surface. During the flood of 1965, the peak velocity of flow within
the channel banks reached approximately 20 feet per second. The channel
bed and banks remained stable above and below the railroad bridge, and
gravel deposits filled the major portion of bridge openings.

Because of the stability of the present channel during major flows; the
supply of bedload sufficient to fully charge major flows; the extensiveness
of coarse gravel, cobbles, and boulders immediately available for armor
plating; and decreases in discharges and velocities after total project
installation, degradation is not expected to be a problem in the segment of
channel to be improved. Instead, some aggradation is expected beneath the
railroad bridge. It is anticipated that frequent cleanout of gravel
deposits will be necessary.

Economics

Basic methods used in the economic investigations and analyses are outlined
in the "Economics Guide for Watershed Protection and Flood Prevention",
U. S. Department of Agriculture, Soil Conservation Service, March 1964.

Because of the diversity of damageable values and flood plain charac-
teristics, the flood plain was divided into three evaluation reaches
(figure 4). Of these, one was in the urban area of Sanderson.

Determination of Nonagricultural Damages

Because the major floodwater damages in this watershed are to nonagri-
cultural property, the synthetic frequency method of analysis was used.
Information was collected in the field on damages experienced from the
flood of June 1965 and from several minor floods. At the same time an
evaluation was made of the damages that would occur from a flood which
could be expected to occur on an average of once in 100 years. Under
without project conditions, a flood of this magnitude would result in hi^
water elevations in Sanderson of from approximately 1.0 foot to 1.8 feet
higher, than the high water elevations experienced in 1965* High water
marks from the experienced floods were used to determine peak stages which
in turn were related to stages calculated for the synthetic series. Stage
damage curves were developed to cover the range of damage producing floods.
Average annual damages under the present state of development were
calculated.

Because a high percent of the damage by the larger floods is to businesses,
indirect damages associated with urban flooding will bear a higher than
normal relationship to the direct damage. Expenses associated with
dislocation of residents and rehabilitation of businesses will be extremely
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high. For this reason, it is estimated that indirect damages to urban
property would approximate 20 percent of the direct damage.

Estimates of damages to railroads, roads, highways, and bridges in the flood
plain were obtained from railroad officials, county officials, state highway
officials, and supplemented by information from local residents. It was
estimated that indirect damage to transportation facilities would approximate
25 percent of the direct damage.

Determination of Agricultural Damages

Agricultural damage calculations were based on information obtained in
interviews with owners and operators of approximately 50 percent of the
acreage of the flood plain. Schedules covered flooding and flood damage;
past, present, and intended future use; and yield data. Verification of
Information gained by interviews in the field was obtained from local
agricultural technicians.

The synthetic frequency method of analysis of damages was used, and the
occurrence of more than one flood in a growing season was considered in
determining crop and pasture damage. The computed damages were discounted
for the recurrence with allowance for partial recovery between floods.

Other agricultural damages to fences and farm roads and livestock losses
were estiaiated from information collected in the field and correlated with
area and depth of flooding.

Indirect damages involve such items as additional travel time for ranchers
in transporting products and farm equipment, cost of extra feed for live*
stock, loss of benefits from grazing, and other related items. It was
estimated that indirect damage to agricultural property would approximate
10 percent of the direct damage.

Negative Project Benefits

Areas that will be used for project construction and areas to be inundated
by pools of reservoirs were excluded from damage calculations. Net income
from production to be lost in these areas after installation of the project
was compared with the appraised value of the land amortized over the period
of project life. No production in sediment pools was considered, and the

land covered by detention pools was assumed to be rangeland under project
conditions. The annual value from the loss of net income from these areas

was less than the amortized value of the land; therefore, the easement value
was used in economic justification.

Secondary Benefits

The value of local secondary benefits stemming from the project were

estimated to be equal to 10 percent of direct benefits. This excludes all

indirect benefits from the computation of secondary benefits.
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Fish and Wildlife

The Bureau of Sport Fisheries and Wildlife, In cooperation with the Texas
Parks and Wildlife Department, has completed a reconnaissance study of
Sanderson Canyon watershed. This report was valuable In work plan develop-
ment pertaining to fish and wildlife. In addition to data presented In
other parts of the work plan, the following recommendations are reproduced
from the Bureau of Sport Fisheries and Wildlife reconnaissance survey report:

"It is recommended that:

1. Serious consideration be given by the project sponsors
to Include additional storage for fishing and hunting
and other forms of recreation In any of the reservoirs
that will maintain a permanent pool of sufficient depth
to sustain fishllfe year around.

2. Contingent upon the development of additional storage,
as advocated In Recommendation No. 1, preparation of
the basin and stocking of the reservoir should be done
under the advice of the Texas Parks and Wildlife
Department.

3. Aa much brush and timber as possible be retained In the
project area for wildlife.

,4. When brush control results In the loss of wildlife cover
and food plants, Johnson grass or other plants useful to
wildlife and adaptable to the area should be planted on
cleared areas, or on areas where soils are suitable for
their growth.

The above recommendations are In conformance with U.S.D.A. Soil
Conservation Service Biology Memorandum-7 (Rev. 1), National
Standards for Biology Practices. If adopted as a part of the
plan of development, losses of wildlife habitat would be mitigated
and fish and wildlife benefits would accrue to the project.

A detailed study of the watershed by the Bureau of Sport Fisheries
and Wildlife Is not considered necessary at this time. Should the
sponsors desire, our Bureau, In cooperation with the Texas Parks
and Wildlife Department, would be happy to be of further assistance."
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UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERIES AND WILDLIFE

ALBUQUERQUE, NEW MEXICO

Way 10, 1968

Mr. H. N. Smith, State Conservationist
Soil Conservation Service
P. 0. Box 648
Temple, Texas

Dear Mr. Smi th :

The Bureau of Sport Fisheries and Wildlife in cooperation v;ith

the Texas Parks and Wildlife Department has completed a recon-
naissance study of the Sanderson Canyon Watershed in Terrell,
Pecos, and Brewster Counties, Texas. The project is sponsored
by the Commissioners Courts of Terrell, Pecos, and Brewster
Counties, and the Rio G rande-Pecos , Trans-Pecos, and Big Bend
Soil and V/ater Conservation Districts, in cooperation with your
Service under the authority of the Watershed Protection and
Flood Prevention Act (68 Stat. 666, as amended, 16 U.S.C. IOO 8 ).

This report has been prepared in accordance with the provisions
of Section 12 of the above Act. It has been concurred in by the
Texas Parks and Wildlife Department as indicated by the enclosed
copy of a letter dated May 7, 1988, signed by Executive Director
J. R. Singleton.

The Sanderson Canyon Watershed encompasses about 137,900 acres
in Terrell, Pecos, and Brewster Counties In southwest Texas. The
watershed Is long and narrow and only that part of the drainage
from the vicinity of Sanderson, Texas, to Its headwaters is in

the project area. Principal tributaries within the project area
are Dry Creek and Three-Mile Draw, both of which are intermittent

The watershed lies in the Edwards Plateau Land Resource Area.
About 131,400 acres of the watershed are in uplands and 6,500
acres, in floodplains.

The uplands are hilly and steep and frequently dissected by deep
canyons. The bottomlands are gently sloping. Elevations range
from about 2,700 feet In the valley slightly downstream from the
town of Sanderson to 5,200 feet in the upper reaches of the water
shed

.
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The upland soils are comprised of stony clay loams and rough stony
lands. The valley soils are deep, fine textured, moderately
permeable, and gravelly clay loam. Creosote bush, tar brush, and
Tussock, burro, and salt grasses are common in the lowlands. On
the rough highlands, several kinds of desert plants, such as lechu-
quilla, yucca, cenizo, and catclaw, are interspersed with grasses.

"About 97 percent of the uplands are In rangeland; 1 percent in

pasture; and 2 percent in miscellaneous uses. About 80 percent of
the floodplains are in rangeland; 17 percent in pasture; and 3

percent in miscellaneous uses. The economy of the watershed is

dependent primarily on agriculture. Deer hunting and the tourist
trade contribute substantially to the local economy.

Precipitation in the watershed, much of which falls in May and
September, averages about 12 inches annually. High intensity
rains, hilly topography, slowly permeable soils, and poor cover
conditions contribute to severe flash floods. Some flooding
occurs annually with major floods occurring frequently.

Works of improvement required in the watershed include land treat-
ment measures such as deferred grazing, range seeding, brush con-

trol, and proper use of range. Twelve sites on which floodwater
retarding structures would be constructed are being considered.
These structures would temporarily detain runoff from about 60

percent of the watershed.

There is no significant fish habitat in the watershed. Conse-
quently, there is no sport or commercial fishing.

With the project, the rocky nature of the bottom strata and the
presence of underground caverns may cause underground seepage
from the structures and prevent adequate storage of water for

the production of fishes. Those structures which hold water
would provide favorable sites for the development of fishing if

evaporation, droughts, and lack of rainfall do not deplete or
reduce the water storage to a point where fish could not survive.

Principal v;ildlife species in the watershed are mule deer, white-
tailed deer, javelina, scaled quail, bobwhite, mourning dove,

white-winged dove, cottontail, and jackrabbit. Wildlife of lesser
importance because of their low populations are elk, black bear,
waterfowl, mountain lion, and porcupine.

Mule deer are more plentiful than white-tailed deer and together
they provide good hunting. Javelinas are moderately abundant,
but do not sustain much hunting. Bobwhite populations are \ovj.

Scaled quail and mourning doves are common and supply most of the
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up 1 and-game hunting. There is little hunting for white-winged
doves

.

The moderately abundant cottontails are prized by landowners,
and they do not permit much hunting for them. However, they do
permit hunting for jackrabbits which are abundant in the watershed.

There is no significant amount of trapping of fur animals in the
project area.

In the future, mule deer, scaled quail, mourning doves, and jack-
rabbits will continue to supply most of the hunting. Increases
in human population would result in an increase in hunting for
these animals. There should be greater demand for javellna hunt-
ing. The amount of hunting and trapping for the other species is

not expected to change significantly.

With the project, the installation of land treatment measures,
except brush control, and the construction of floodwater retarding
structures should improve wildlife habitat. The harmful effects
of brush control would be offset by the planting of Johnson grass
on the cleared areas.

Johnson grass would provide good food and cover for mule deer,
white-tailed deer, bobwhites, scaled quail, and cottontails. If

the reservoirs retain water in the spring and fall months they
would benefit waterfowl by providing resting areas during migration.

The project lies in an area where the demand for fishing is great
but the opportunities to fish are practically nonexistent. If

any of the floodwater retarding reservoirs hold water deep enough
to sustain fish the year around, serious consideration should be
given by the sponsoring groups to include additional storage for
the development of fishing and other forms of recreation.

The cost of including additional storage for fish and wildlife in

one of the project reservoirs would be a small part of the overall
cost of the project and the benefits derived therefrom would far
exceed the costs.

If additional storage is included in one of the reservoirs, prepa-
ration of the reservoir basin and the stocking of the reservoir
should be done under the guidance of the Texas Parks and Wildlife
Department. Only fish species recommended by the Texas Depart-
ment should be stocked.
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Probably the greatest benefit for wildlife in the project area
would be to retain as much as possible of the existing habitat*
When brush control results in the loss of wildlife cover and food
plants, Johnson grass or other plants useful to wildlife and
adaptable to the area should be planted on cleared areas or on
areas where soils are suitable for their growth.

It is recommended that:

1. Serious consideration be given by the project sponsors to
include additional storage for fishing and hunting and
other forms of recreation in any of the reservoirs that
will maintain a permanent pool of sufficient depth to
sustain fishlife year around.

2. Contingent upon the development of additional storage, as

advocated in Recommendation No. 1, preparation of the

basin and stocking of the reservoir should be done under
the advice of the Texas Parks and V/ildlife Department.

3. As much brush and timber as possible be retained in the

project area for wildlife.

k. V/hen brush control results in the loss of wildlife cover
and food plants, Johnson grass or other plants useful to

wildlife and adaptable to the area should be planted on
cleared areas, or on are'as where soils are suitable for

the i r g rowth

.

The above recommendations are ‘in conformance with U.S.D.A. Soil

Conservation Service Biology Memorandum-7 (Rev. l), National

Standards for Biology Practices. If adopted as a part of the

plan of development, losses of wildlife habitat would be mitigated
and fish and wildlife benefits would accrue to the project.

A detailed study of the watershed by the Bureau of Sport Fisheries
and Wildlife is not considered necessary at this time. Should the

sponsors desire, our Bureau, in cooperation with the Texas Parks

and Wildlife Department, would be happy to be of further assistance.

Thank you for your cooperation in providing project information.

Sincerely yours

,

V

Acting Regional Director
Enclosure

Copies (7)
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Distribution:

(5) Executive Director, Texas Parks and Wildlife Department,
Austin, Texas

(1) President, Texas State Soil Conservation Board, Temple, Texas
( 1 ) Chairman, Big Bend Soil and Water Conservation District,

Alpine, Texas

( 1 ) Chairman, Rio Grande-Pecos River Soil and Water Conservation
District, Sanderson, Texas

( 1 ) Chairman, Trans-Pecos Soil and Water Conservation District,
I raan , Texas

(1) County Judge, Terrell County Commissioner's Court,
Sanderson, Texas

(1) County Judge, Pecos County Commissioner's Court,
Fort Stockton, Texas

( 1 ) County Judge, Brewster County Commissioner's Court, Alpine, Texas
(2) Regional Director, Bureau of Outdoor Recreation, Mid-Continent

Region, Denver, Colorado

( 1 ) Area Director, Bureau of Mines, Area Bartlesville, Oklahoma
(1) Regional Coordinator, USDI, Southwest Region, Muskogee, Oklahoma
(1) Regional Biologist, Soil Conservation Service, Fort Worth, Texas

(2) Field Supervisor, Bureau of Sport Fisheries and Wildlife,
Division of River Basin Studies, Fort V/orth, Texas
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Texas
Parks and Wildlife Department

COMMiaSIOKtRB

WILL E. ODOM
CHAIRMAN, AUSTIN

JAMES M. DELLINGER
MEMBER. CORPUS CHRISTI

HARRY JERSIG
MEMBER, SAN ANTONIO

J, R. SINGLETON
EXECUTIVE DIRECTOR

ROBERT G. MAUERMANN
DEPUTY DIRECTOR

JOHN H. REAGAN BUILDING
AUSTIN, TE>:AS 78701

May 7, 1968

Mr, Williarn T. Krummes
Regional Director
Bureau of Sport Fisheries 6s Wildlife
P. 0. Box 1306
Albuquerque, New Mexico 87103

Dear Mr. Krummes:

This is in reference to your letter dated
May 3, 1968 concerning the Bureau's report on the
proposed Sanderson Canyon Watershed, Texas dated
April 17, 1968.

We have reviewed the report and concur with
it as presented.

Yours sincerely.

JRS : KCJ :
pw

cc: John Degani, Bureau of Sport Fisheries 6e Wildlife
Fort VJorth.

58



ADDENDUM

SANDERSON CANYON, TEXAS

This Addendum shows the project costs, benefits, and

benefit-cost ratio based on a 5-1/8 percent interest rate.

Annual project costs, benefits, and benefit-cost ratio are

as follows:

1. Project costs are $242,678

2. Project benefits are 389,302

3. The project benefit-cost ratio is 1.6 to 1

o
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