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MINOR WORK PLAN REVISIONS

Watershed Name Date Approved

Attoyac Bayou

1. Site 18 - Deletion of Site 18 and 5-9-69

the addition of Site 184,
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WATERSUED WORY PLAY AGREZMENT
between the

Astovac javou Watershed Authority
l.ocal Organization

Nacordoches County Cormmissioners Court
Local Organization

nusk Countv Commissioners Court
Local Organization

Shelby County Commissioners Court
Local Organization

Nacordoches Soil Conservation District

////// Local Organization

" _Rusk Soil Conservation Distxict
Local Organization

o Shelby Soil Comscrvation District
Local Organizatiom '

__—_Piney WoodsSoil Conservation District
Local Organization

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

and the

Soil Conservation Service
United Stated Department of Agriculture
(hereinafter referred to as the Service)

Whereas, application has heretofore been made to the Secretary of
Agriculture by the Sponsoring Local Organization for assistance in preparing

a plan for works of improvement for the Attoyac
Bayou Watershed, State of___ Texas

under the authority of the Watexshed 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
vworks of improvement Ior the Attovac
Bayou Watershed, State of Texas A
hereinafter referred to as the watershed work plan, which plan is annexed to and
made & part of this agreement;

4- 19186 7-%4
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Now, therefore, in view of +he foregoing consideratione, the Sponsor-
ing Looal Organization and the Secretary of Agricult.re, through the Service,
hereby agree on the waterened work plan, and further agree that the works of
improvemsnt as eet forth in eaid plan oan be inetalled in about )

yeare.

Tt is mutually agreed that in installing and operating and naintaining
ithe works of improvement substantially in acoordance with the terms, oon-~
ditione, and stipulations provided for in the watershed work plant

1. The Sponeorinz Looal Orcanization will aoquire suoh land, easements
or righte—of—way aa will be needed in connection with the worke of improvement.
(Bstimated Cost 3910,580). The peroentazes of this ocost to be borne by the
Sponsoring Looal Organization and the Servioce are ae followai

Zstimated
Viorks of Sponsoring Local Land, caseménte,and
ITmorovament Orzenizations Service Righta—of-Way Cost
(Percent) (Peroent) (Dollars)
1uitinle~Purpose Struoture No. 23 .
and Baslio Recreational Facilities
Peyments to landowners for 1,100
acres and coet of relocation or
modification of improvements 5040 50.0 101,980
Legal fees, survey ooete,flowage
easements, and other costs 100.0 0 74500
All other structural measures 100.0 0 801,100

2. The Sponsoring Local Organization will aoquire or provide assurance
that landowners or water users have acquired suoh water rights porsuant to
State law ae may be needed in the installation and operation of tne works of
improvement (Estimated cost $500).

. 3. The peroentages of construction costie ol structural measures to be
paid by tue Sponsoring Looal Organization and by vhe Servioce are as followss

Works of Sponsoring Local Satirated
Invprovemsnt Orgenizatione Service Construgtion Cost
[Parcent) (Porcent) (Doilars)
Multiple—Purpose Struoture No. 23 274 72.6 287,100
Basio hecreational Faoilities 50.0 50.0 17,450

ingle-2urpose Floodwater
Retarding Struotures Nos. 1-22 0 100.0 1,453,210

49.0 m.iee of Channel

Icprovement * o] 100.0 1,584,550
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4. The percentages of the cost for installation services to be
borne by the Sponsoring Local Organization and the Service are
as follows:

Sponsoring Estimated
Works of Local Installation
Improvement Organization Service Service Coat
(percent) (percent) (dollars)
Multiple=Purpose Struocture No. 23 a 100 52,790
Bazioc Reoreational Faocilities 50 50 6,230

Single~Purpose Floodwater Re~-
tarding Siruotures Nos. 1 thru 22 0 100 358,629

49,0 miles of Channel
Improvement 0 100 299,978

5. The Sponsoring Local Organizacion will bear the costs of
administering contracts. (Estimated cost § 14, 500 .)

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

. 6.

d- tu bk RN

7. Tne Sponsoring Locai Organization will provide assistance to
iandowners and operators to assure the installation of the land
treatment measures shown In the watershed work plan.

8. The Sponsoring Local Organization will encourage landowners
and operatoxrs to operate and maintain the land treatment
measures for the protection and improvement of the watershed.

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

10. The costs shown in this agreement rcpresent preliminary esti-
mates. In finally determining the costs to be borne by the
parties hereto, the actual costs incurred in the installation
of works of improvement will be used,

Rev, 4-63 4-l-16578-3
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11. This agreement does not constitute a financial document to serve
as & basis for the obligation of Federal funds, and financial and other asslstance

to be furnished by the Servioe in carrying out the watershed work plan is contin-
gent on the appropriation of funds for this purpose.

Yhere there is a Federal contribution to the project cosis, separate
agreements in connection with each phase will be entered into between the Service
and the Sponsoring Local Organization prior to the obligation of any finanoisl
onlizations. Such agreements will set forth in detail the finanoial and working
arranzements and other conditions that are applicable.

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

13. No member of Congress, or resident commissioner, shall be admitted
to any share or part of this agreement, or to any benefit that may arise there-
from; but this provision shall not be construed to extend to this agreement if
made with a corporation for its general benefit.

Attoyac Bayou Watershed Authority

/. Looal Organization
By A
By : /,{/,//- . e A --’/",,' -t s
. Gilmer Tyfon
Title Chairman
Date November 4, 1964

Tne signing of this agreement was authorized by a resclution of the governing hody
of the Attoyac Bayou Vatershed Authority
Local Organization

adopted at a meeting held on Novemver 4, 1964
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Asa’ {Seoretargf, I’%ocBaa.olle(."srlg.l;anizaa.‘c ion)

Date November 4, 1964
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Nacogdoches County Commissioners Court
Local Organization

By s, fmer v L
F. L, Harris
Title County Judge

Date  November 4, 1964

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

ing body of the Nacogdoches County Commigsioners Court
Local Organization
adopted at a meeting held on November 4, 1964
p .
AoD /
AN L sy Tva« Xieq
( chon )County Glerk

Susie Maagey
Date November 4, 1964

Rusk County Commisaioners Court
Local Organization

By _@L{d&[udhu
Paul Colley ¢
Title County Judge

Date November 4, 1964
The signing of this agreement was authorized by a resolution of the
governing body of the Rusk County Commissioners Court i
Local Organization
* adopted at a meeting held on October 27, 1964

7

hooel Cugambaesben)lounty Clerk

(

Calvin H, Barber
Date November 4, 1364
4. 12186 T-64 ' b §2 Ye b 16578-5
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Rusk Soil Conservation District
Local Organization

By /({eﬁ’ﬁfw /j— L, 7/(/{/\/

A Reagan Taylo
/ Chagrman v ﬁ

Title

Date November 4, 1964

The signing of this agreement was authorized by a resolution of the govern-
ing body of the Rusk Soil Comservatiom District

Local Organization

adopted at a meeting held on September 2, 1964

) e T
-\/I_////"("_L-'L ¢ gf.{(,tﬂf_';__ < g0

(Secretary, Local Organization)
J. H. Clendenen
Date November 4, 1964

Shelby Soil Conservation Digrict
Local Organizatjon

1

A/ i /?}/ 17 o
By - o fis: -K (:‘ vl 6%521
] John F. Childs
Titcle Chairman

Date November 4, 1964

The signing of this agreement was authorized by a resolution of the
governing body of the Shelby Soil Conservation District

Local Organization

" adopted at a meeting held on September, 4, 1964 J/

e/

L

j?'(ggecretary Local Organization)
'ﬂt io DaViS
Date November 4,11964
A"

w2 4-L-16178-1

4-10184§ 7-64

— T TW TT wm we Wy Ny WS R G WS O oG o > o o




" e W S ) N O S O e

vii

Shelby County Commissioners Court
Local Organization _

By Q c‘%aﬂ /M/ CM
Title L o f%CreéﬁW@

Date Novemb 4, 1964 .
The signing of this agreement was authorized by a resolution of the govern-
ing body of the Shelby County Commissioners Court
Local Organization
adopted at a meeting held on November 4, 1964
J/ % - ‘1,'1_/

khmﬂ County Clerk
Obie Henry yoher

Date  November 4, 1964

Nacogdoches Soil Conservation District
Local Organization

BY /!Z [{l{' y Lo~ /’\//{17‘ e b
Belton Latimer
Title Chairman

Date November 4, 1964
The signing of this agreement was authorized by a resolution of the
governing body of the Nacogdoches Soil Conservation District
Local Organization
* adopted at a meeting held on September 2, 1964
. E N
- Ve e
S B e L

(Secretary, Local Organization)
L Hugh Jones
Date November 4, 1964

4-t9188  7-62 Y562 Y-L-16578-%
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Piney Woods Soil Conservation District
Local Organization

Bif,ﬁ“’%, \‘\M\\_

l L. B. Mitchell N
' Title Vice Chairman
l Date November 4, 1964
The signing of this agreement was authorized by a resolution of the govern-
ing body of the Pin
l . Local Organization
adopted at a meeting held on September 8, 1964

7/7@ . ‘”j 2O “KJAMJ—‘____;

(Secretary, Local Orgdnization)
W. 0.- "Bill“ Low
Date November 4, 1964

-l e e

Local Organization

By

Title

Date

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

Local Organization
* adopted at a meeting held on

(Secretary, Local Organization)

Date

Soll Conservation Service
United States Department of Agriculture

By

Date )7" /’7/' 65

4-19188 7-64 : Rev. 863  %-L-16576-6
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WORK PLAN
FOR
WATERSHED PROTECTION, FLOOD PREVENTION
AND RECREATIONAL DEVELOPMENT

ATTOYAC BAYOU WATERSHED
Nacogdoches, Rusk, Shelby, and San Augustine 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:

Attoyac Bayou Watershed Authority

(Sponsor)
Nacogdoches County Commissioners Court
(Sponsor)
Rusk County Commissioners Court
(Sponsor)
Shelby County Commissioners Court
(Sponsor)
Nacogdoches Soil Conservation District
{Sponsor)
Rusk Soil Conservation District
(Sponsor)
Shelby Soil Conservation District
(Sponsor)
Piney Woods 50il Conservation District
(Sponsor)

With Assistance By:

U. 5. Department of Agriculture
Soil Conservation Service
U. 5. Forest Service

May 1964




WATERSHED WORK PLAN
ATTOYAC BAYOU WATERSHED

Nacogdoches, Rusk, Shelby, and San Augustine Counties, Texas
May 1964

SUMMARY OF PLAN

The work plan for watershed protection, flood prevention and recreational
development in the Attoyac Bayou watershed, Texas, was prepared by the
Attoyac Bayou Watershed Authority, the Naéogdoches, R&Ek, and Sh&lby Coun-
ties Commissioners Courts, and the Nacogdoches, Rusk, Shelby, and Piney
Woods Scil Conservation Districts, the local sponsoring organizations.
Technical assistance was provided by the Soil Conservation Service and the
Forest Service of the United States Department of Agriculture.

The Attoyac Bayou watershed comprises an area of 333.5 square miles in
portions of Rusk, Shelby, San Augustine, and Nacogdoches Counties, Texas.
About 56 percent of the project area is woodland, 37 percent is pasture,
3 percent is cropland and 4 percent is non-agricultural, such as roads,
towns and water areas. All of the agricultural land is privately owned.

The principal problem in the watershed is prolonged flooding of 19,000
acres of bottomland on the Attoysc Bayou and its tributaries. Overflows
average 4 per yesar on some porticns of the flood plain.

The work plan proposes the installation of land treatment measures at an
accelerated rate during a 5-year installation period for the protection

of the watershed. Measures needed are those which will improve the hydro-
logic conditicn of the grass and forest land. The installation cost of
these measures is $1,031,100. Of this amount, $92,400 is Public Law 566
funds to provide for technical assistance at an accelerated rate to com-
plete the mapping of soils and to plan and apply the needed land treatment
measures on forest and non-ferest land.

Twenty-two floodwater retarding structures, one multiple-purpose structure
and 49,0 miles of channel improvement will be installed. The multiple-
purpose structure, to be known as Lake Naconiche, will have basic facili-
ties to accommodate water-based recreation. The estimated cost of these
structures is $5,045,517. The Public Law 566 share of the cost is $4,050,422,
The sponsoring local organizations will furnish all needed land easements,
rights-of-way, and relocation for the structural measures. The local share
of the cost to develop Lake Naconiche into a recreational development is
$180,495. All of the structural measures will be installed during a 5-year
installation period.

The estimated average annual floodwater damage without the project is
$128,443 of which $110,343 is to cropa, pastures, livestock, fences, and
farm equipment; $18,100 is to roads and bridges. Indirect damages are
estimated to be $12,844 annually,




With the project installed, the annual crop, pasture, fence and other agri-
cultural damages will be reduced to $33,111; damages Lo roads and bridges
will be reduced to $5,638. Indirect damages will be reduced to $3,875 per
Yedr,

Total damage reduction benefits will be $98,663 annually. Secondary
benefits will average $35,750 annually. Benefits in the form of increased
net income from more intensive use of protected flood plain will amount to
$111,990 annually. The use of recreational facilities in the multiple-
purpose structure will produce about $75,000 per year in benefits. 1In
addition, approximately $4,466 annually will result from incidental recrea-
tional use of the floodwater retarding structures open to the general public,
Redevelopment benefits from project employment of presently unemployed local
labor are expected to total $14,243, The ratio of the average annual bene-
fits accruing to structural messures ($332,931) to the average annual cost
of these measures (5203,753) is 1.63 to 1.0.

The land treatment measures will be operated and maintained by the land-
owners and operators of the land on which the measures will be installed
under agreements with the Nacogdoches, Rusk, and Shelby Soil Conservation
Districts. The structural measures will be operated and maintained by the
Attoyac Bayou Watershed Authority and the Nacogdoches, Rusk, and Shelby
Counties Commissioners Courts. These local crganizations have the authori-
ties under applicable State laws to operate and maintain the planned works
of improvement. The cost of cperation and maintenance is estimated to be
$38,462 annually.

DESCRIFPTION OF THE WATERSHED

Fhysical Data

Attceyac Bayou is a tributary cof the Angelina River, Neches River basin in
East Texas. 1t heads approximately 2 miles northeast of Mount Enterprise

in Rusk County and flows in a seuth to southeasterly direction into the

Sam Rayburn Reservoir in the vicinity of Chirenc near the Nacogdoches and

San Augustine Cuounty line. The watershed area included in the project drains
southeast Rusk County, western Shelby County, and northeast Nacogdoches County.
The project ends near the Shelby and San Augustine County line east of the
village of Martinsville. The lairger tributaries include Caney and Golondrino
Creeks to the northwest, Wanders and Naconiche Creeks to the west, Turkey and
Terrspin Creeks to the southwest, Blackwater Creek to the north, and West
Creek to the east of the mainstem., Garrison is the largest town in the water-
shed. Other towns and cities near the watershed include Timpson, on the
northeastern watershed divide; Henderson, 18 miles north; Mount Enterprise,

2 miles northwest; Nacogdoches, 8 miles southwest; Center, 7 miles east;

and San Augustine, 20 miles southwest. The total drainage area is 213,440
acres, or 333.5 square miles.




The watershed lies within the western part of the Forested Coastal Plain
physiographic area. It is heavily timbered with pine and hardwood forests.
The topography ranges from gently rolling to steeply rolling or hilly.

Most of the streams have well developed alluvial flood plains with flat

or nearly flat surfaces. Elevations range from 220 feet above mean sea
level on the mainstem flood plain near Martinsville to 700 feet on hills in
the headwaters near Mount Enterprise.

Poorly consolidated sedimentary rocks of Eocene age cover all of the water-
shed area except the alluvial flood plains, These rocks were deposited

under swampy, nearshore, and shallow marine conditions. The geologic units
occurring in the watershed and their major characteristics are listed below:

Group Formation Characteristics
Claibormne Weches Fossiliferous greensand interbedded with
shales and clay
Queen City Fine sand with interbedded shale and
sandy shales
Reklaw Glauconitic sands in base with shale
and sands in upper part
Carrizo Quartz sands with interbedded thin
shales
Wilcox Sabinetown Lignitic shales, sandy shales and sands
Rockdale Sand, sandy shales, shale, and beds of
lignite

The structure of these beds is simple, with a dip of approximately 50 feet
per mile to the south.

A major fault zone, the Mount Enterprise fault system, extends across the
northern part of the watershed from Rusk to Shelby County. The Claiborne
group crops out north of the fault and the Wilcox group south of the fault.
The Wilcox beds extend across the central and eastern parts of the watershed.
They occupy approximately 60 percent of the total watershed area. The Reklaw
formation crops out in a small area north of the fault and in a narrow margin
along the southwestern watershed divide. The Carrizo sands crop out along
the main Attoyac Bayou valley north of the fault and in a wide belt in the
upper drainage areas of Golondrino, Naconiche, and Terrapin Creeks and in

the southeastern part of the West Creek drainage. The Weches and Queen

City formations are confined to small outcrop areas immediately north of the
fault. The Carrizo sand and sands of the Wilcox group are important aqui-
fers in East Texas. The cities of Nacogdoches and Lufkin, as well as other
smaller towns obtain water from these beds. Permanent streamflow in Attoyac
Bayou and its tributaries originates from springs flowing out of these

sands.




The mineral resources are varied but are not extensively developed. The

Wilcox group contains extensive lignite and clay deposits. The clays

are being utilized for the manufacture of brick at Garrison. Lignite was
produced from beds in the vicinity of Timpson until the 1920's, when

lignite mining became unprofitable. -

Residual surface accumulations of iron-bearing gravels and rock are be-
ing utilized for road and highway construction. These materials are found
in both the Wilcox and Claiborne formations. Petroleum production in the
watershed is not important.

Soils of the East Texas Timberlands land resource area cover the water-
shed. These soils are generally sandy and were developed under humid
forest conditions. The Susquehanna, Boswell, Sawyer, and Kirvin series
are very slowly to slowly permeable soils which have developed on the
shale and sandy shale parent materials. Moderately permeable soils of
the Bowie and Ruston series are found on the more sandy parent materials.
Shallow soil development of the Cuthbert and Bub series is found on the
steeper slopes and on concretionary iron~-bearing deposits. Extensive
areas of sandy, rapidly permeable soils of the Eustis and Lakeland series
occur on the Carrizo sands and to a lesser extent on the Wilcox sands.
Soils found on the alluvial flood plain include the moderately well
drained Tuka series and small areas of poorly drained Bibb series.

Pine forests covered the watershed under natural conditions before settle-
ment by Spanish missionaries and colonists beginning in the early 1700's.
More intensive colonization began after the 1820's when American colonists
received grants from the Mexican government for settlement in this area.
Clearing of the forest increased as population growth demanded more lands
for tobacco and cotton production. Cotton production dominated later
with the peak in clearing and cultivation being reached in the early
1900's, Drastic land use changes in the 1950's resulted in conversion of
most of this cropland to grassland and forest. Only 3 percent of the
watershed land area is now in cultivation and is used mainly for truck
crops and corn. The present land use in the watershed is as follows:

Land Use Acres Percent
Cropland 6,526 3
Pasture 78,895 37
Forest 119,948 56
Miscellaneous 1/ 8,071 4

213,440 100

1/ Area in roads, towns, stream channels, and water area.

The forest land has an ares of about 119,948 acres, of which 23,500 acres
are in industrial ownership and the remaining 96,448 acres are in small
private ownerships, None of the land is under Forest Service jurisdiction.
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The forest types consist of pine, pine-hardwoods, and hardwood. Major
species are shortleaf and loblolly pine, red, post and white oaks, hick-
ory, sweetgum, blackgum, yellow poplar, ash and beech. About 79 percent
of the forest land is medium to poorly stocked and about 17 percent is
of sawtimber size.

Fifty percent of the forest land is in fair hydrologic condition, 16 per-
cent is poor and 34 percent is in good to very good hydrologic condition.
The poor hydrologic condition is due to past treatment and use such as
overgrazing, burning, and uncontrolled cutting. Due to the low potential
for improving hydrologic condition, the rate of recovery is slow. Never-
theless, under proper management and protection, this forest land can be
brought into good and very good hydrologic condition. Forest land graz-
ing is still a problem. The present level of fire protection is good,

Cover conditions on the grassland areas range from fair to good, Improved
pastures consisting of bermudagrass and clovers have been established on

a high percent of the formerly cultivated lands. This good cover is effec-
tively controlling erosion and improving the physical conditions and in-
filtration rates of the soil.

The average annual rainfall is 47 inches, based on U. S. Weather Bureau
records of gage readings at Nacogdoches and Henderson, Texas. Rainfall
is highest in the spring months and lowest in the winter months. The
mean temperature ranges from 48 degrees in January to 82 degrees in July.
The average growing season of 234 days extends from March 23 to November
12,

Economic Data

The economy of this watershed is supported primarily by agriculture.
Agricultural enterprises are directed mainly toward beef cattle, dairy-
ing, poultry, and wood products. Flood plain use during the 1930's

was about 60 percent cropland, with the remainder used primarily as
pasture and woodland. The present flood plain land use is approximately
5 percent cropland, 52 percent pasture, 42 percent woodland pasture and
1 percent miscellaneous. The trend toward open pasture has taken place
during the past two decades. The shift is due largely to damaging over-
flows and labor shortages. Many farm operators also have found net
income from livestock enterprises to be equal to or in excess of that
obtained from continuous cropping with cotton and corn under existing
conditions of floodings. Small acreages of woodland pasture have been
cleared recently for use as open pasture. High land clearing cost and
frequent flooding make this a risky venture under existing conditions,

In Nacogdoches, Shelby, and Rusk Counties the average farm size approxi-
mated 127 acres in 1954 and 172 acres in 1959. This increase was accom-
panied by an increase in the estimated value of land and buildings from




$7,200 in 1954 to $14,200 in 1959, an increase of 97 percent. The in-
crease in average size and value of operating agricultural units is ex-
pected to continue. The census shows an increase in value per acre over
the same period from about $57 to $83, an increase of 46 percent. Both
the values per farm and per acre are low for a healthy agricultural econ-
omy.

The cities of Nacogdoches, Henderson, and Center are the county seats of
their respective counties. Their combined population increased from 16,985
in 1940 to 26,850 in 1960. This is an increase of 58 percent. It can be
expected that their growth will continue, although perhaps at a somewhat
reduced rate., They are located near the watershed and each serves as a
trade center for the poultry, dairying, and livestock-producing area.
Commercial products produced or sold include finished lumber and other
wood products, poultry feeders and related items, soft drinks, fertili-
zers, feed, foundry products, mattresses, candy, milk, ice cream and

dairy equipment., Stephen F. Austin College, in Nacogdoches, is one of the
leading and most beautiful educational centers of East Texas.

The towns of Garrison, Martinsville, Concord, Lawsonville, and Stockman,
with populations of 951, 120, 100, 50, and 40, respectively, are located
within the watershed. Population within the watershed has decreased slight-
ly in recent years due in part to the increase in farm size. Most rural
areas are sparsely settled since many of the operators and owners of agri-
cultural lands reside in urban areas, Operation of rural agricultural

tand from a town residence has become a popular and common practice. Rural
population is more dense along the flood plain of the major tributaries than
elsewhere in the watershed.

The watershed is served by 110 miles of State Highways and 260 miles of
county roads. Railway facilities are available in and near the watershed.
Roads are accessible to all parts of the watershed except during periods
of heavy rains or flash floods when low water crossings and some sections
of county roads are impassable for short periods of time.

It is expected that more and more of the flood plain, once used for row
crops, will be utilized for feed and hay production in connection with the
anticipated growth in beef cattle and dairy enterprises. Reduction of the
existing flood hazard will serve as an added stimulus in these changes.
Approximately 50 percent of the agricultural land in the watershed is owner-
operated. Corporate holdings by a paper manufacturing firm and two lumber-
producing companies account for about 23,500 acres of watershed land.

Over 182,000 people live within 50 miles of the watershed. Tt is immediate-
ly accessible to people in Nacogdoches, Henderson, and Center. The water-
shed also is accessible through Interstate and U. S. Highways to more than

2 million people within a 200-mile radius. People from centers such as
Houston already are purchasing tracts in or near the watershed for use as




weekend retreats from the crowds. As these centers grow, their inhabitants
will not hesitate to drive up to 200 miles over excellent highways for a
quiet weekend.

The scenic splendor of this area attracts many recreational minded people.
Wwater-based recreational facilities in the watershed include Lake Timpson,
owned by a local water district, and several privately owned lakes. Limited
accommodations are available for overnight visitors. Fishing, boating, and
water skiing are permitted on most of the lakes. Several youth and church
groups have camps in the watershed.

Nacogdoches, Shelby, and Rusk Counties have been designated as areas of
underemployment under the Area Redevelopment Act. Shortage of jobs for un-
skilled labor is most acute. Farm resources presently are insufficient to
provide full employment for the typical farm operator. Therefore the lack
of employment for unskilled labor is particularly damaging to the agricul-
tural economy.

Land Treatment Data

The watershed is located in the Nacogdoches, Rusk, Shelby, and Piney Woods
Soil Conservation Districts. The Nacogdoches-Rusk Soil Conservation District,
organized in October 1940, was the first soil comservation district in Texas.
It was reorganized in 1958 into the present Rusk and Nacogdoches Soil Con-
servation Districts.

The watershed drainage area in each district is as follows: Rusk, 44,864
acres; Nacogdoches, 102,784 acres; Shelby, 65,408 acres; and Piney Woods,
384 acres. Technical assistance is furnished by Soil Conservation Service
work units located in Henderson, Nacogdoches, Center and San Augustine.

Forest fire prevention and suppression, forest management assistance, in-
sect and disease control and cooperative forestation are provided private
landowners by the Texas Forest Service in cooperation with the U. S. Forest
Service through the various Federal-State cooperative forestry programs.

Basic soil and water conservation plans have been prepared for 628 farms

in the watershed. The number of cooperators, basic consefvation plans, and
percent of watershed area in each soil conservation district covered by
district agreement is as follows:

Basic
Soil Conservation Conservation Percent of
Districts Cooperators Plans Land Area
Rusk 244 217 57
Nacogdoches 204 194 60
Shelby 233 216 58
Piney Woods 1 1 160
Totals 682 628 59
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Approximately 30 percent of the planned cropland and 40 percent of the
planned pastureland practices have been applied. Over 50 percent of the
crop and grass land has adequate watershed protection,

About 9 percent of the needed forestry practices has been applied on the
119,948 acres of forest land. Approximately 32 percent of the forest
land is considered to be treated adequately. The conservation practices
which have been applied by the landowners in this watershed, and their
costs, are itemized in table 1A,

The application of needed conservation practices and land use changes
have reduced erosion to the extent that runoff waters are almost sediment-
free from the adequately treated areas.

WATERSHED PROBLEMS

Floodwater Damages

An estimated 19,000 acres of the watershed, excluding stream channels, is
flood plain (figure 1). The flood plain as described herein is the area
that will be inundated by the largest flood considered in the 23-year
series used for evaluation. This flood approximates a 25-year frequency
event,

Devastating floods occurred on Attoyac Bayou in 1957 and 1958. The flood

of September 1958, with a recurrence interval of 15 years, inundated approx-
imately 16,000 acres in the watershed area. Monetary floodwater damages
from this flood were estimated to be $128,000. These damages would have
been much higher had the flood occurred in the spring or early summer.

During the 23-year evaluation period, 1940-1962, there were 86 floods, of
which 26 were major floods inundating more than half the 19,000 acres of
flood plain in the project area. An average of about 4 floods per year
occurs in the watershed, causing damage to crops and pastures, roads and
bridges, and other agricultural properties, such as fences and farm equip-
ment,

When recurrent flooding during a single year is considered, the cumulative
area flooded (22,491 acres) is so great that it is equivalent to flooding
the entire flood plain about 1.3 times annually.

The length of time that floodwater remains on the flood plain is a major
problem. This ranges from about 2 days in the headwater area to more than
2 weeks downstream from the mouth of Naconiche Creek. Duration of flooding,
more than the depth of inundation, results in production losses to grasses,
hay crops and corn. Grass will normally cure on the stalk during the fall
season after frost, If a flood occurs at this time, the grass will sour




Flooding from Attoyac River in November 1957. Hegari
heads showing just above the water., Cotton stalks are
seen on higher ground in the background.

4-18188 7-64




10

and become unfit for feed. Growing grass which becomes flooded is laden
with silt, Livestock will not eat this grass until a rain falls and washes
the silt from the grass. There also exists the problem of fertilizer loss
due to flooding. Operators of flood plain lands are not able to fertilize
to the optimum extent since floods may occur at any time and reduce ferti-
lizer effectiveness. If flooding is reduced to the extent that operators
could use more fertilizer, then yields and profits could be increased.
Local efforts to reduce flooding have been few and unsuccessful.

The value of flood plain land is $150 per acre. The composite damageable
value of flood plain land was calculated to be $19.18 per acre. Under
non-project conditions the average annual direct monetary floodwater dam-
age is $128,443, of which $76,526 is to crops and pasture, $33,817 is other
agricultural, and $18,100 is non-agricultural, such as damage to roads and
bridges. Indirect damage, such as interruption of travel, rerouting of
school buses and mail routes, losses sustained by businessmen in the area
and similar losses, is estimated to average $12,844 annually.

Due primarily to flooding, the land use of the flood plain is limited to
open pasture, woodland pasture, or hay crops. If flooding were reduced,
a considerable amount of woodland pasture would be cleared and used as
open pasture.

Damages also occur immediately below and outside of the watershed.

Sediment Damage

Sediment loads and deposition by streams of the watershed are extremely

low due to the increasing effectiveness of upland cover, However, sediment
loads and deposition in the past were serious. Identified recent flood
plain deposits of sand and silts average 3 feet or more in depth. Sandy
channel fill averages 4 to 6 feet deep on the mainstem channel and up to

8 feet deep in portions of the Naconiche channel. Lesser amounts occur in
the channels of other tributaries, This has increased flooding. The pres-
ent overbank deposition is limited to thin films of sand and silt which are
deposited on flood plain vegetation. Damage to the flood plain soil is
minor. However, the pasture grasses and plants are damaged by these deposits,
This is reflected in the estimates of crop and pasture floodwater damages.

Sediment contribution from the watershed to the Sam Rayburn Reservoir is in-
significant. Therefore, no attempt was made to evaluate this damage.

Erosion Damage

Erosion rates in the uplands are low. Conversion of cultivated lands to
improved pastures and woodland, along with better forestry management on
existing forest lands, has drastically reduced upland erosion damage since
the 1950's, Of the present total gross erosion, 83 percent is derived from
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sheet erosion; 11 percent from roads, highways, farmsteads, etc.; 3 percent
from inactive old gullies; and 3 percent from streambank erosion. The
relatively high erosion in miscellaneous areas does not mean that these
areas are critical but reflects the effectiveness of cover conditions on
the other normally more erodible lands. The present annual gross erosion
rate is estimated to be 0.85 acre-foot per square mile.

Flood plain erosion is low. 0ld scour channels are in evidence throughout
the watershed. These have become inactive with the establishment of bermuda-
grass pastures on nearly all formerly cultivated lands. Streambank erosion
is low. Minor bank cutting is confined to sharp bends and meanders.

Problems Relating to Water Management

Drainage problems are limited to those farms having naturally low areas in
the flood plain. Local efforts to improve drainage in these areas have
been hindered by the frequency and duration of flooding. The existing
stream channels are adequate to serve as major outlets for these on-farm
drainage systems. Needs for drainage can be met by on-farm systems.

Very little irrigation is being practiced in the watershed. There is no
interest in developing storage for irrigation.

Small towns and communities within the watershed obtain water from wells
located in the Carrizo sands and sands of the Wilcox group. There is no
interest in developing storage of water for municipal and industrial use.

Shallow wells, farm ponds, and perennial streams furnish water for rural
households and livestock use.

The cities of Garrison and Timpson have sewage treatment plants that are
now discharging their effluent into water courses which find their way into
the Attovac Bayou. A report by the State of Texas Department of Health in-
dicates that the quality of river water is good and there is no pollution
problem.

The Attoyac Bayou provides a considerable amount of hunting and fishing,
mostly to local people. At present, the frequency and duration of floods
seriously damage the stream fish and wildlife and hinder development of
these resources in the flood plain.

Water-based recreational facilities in the watershed include Lake Timpson,
owned by a local water district, and several privately-owned lakes. Mur-
vaul Reservoir is located just outside the watershed to the north. Sam
Rayburn Reservoir, located about 20 miles south of the watershed, is under
construction, Fishing, boating, and water skiing are permitted on most of
these lakes. The local sponsors feel that additional recreational resources
are needed.
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PROJECTS OF OTHER AGENCIES

Lake Timpson, located in Shelby County, is owned by the Shelby County Fresh
Water District and was constructed as a water supply for proposed industrial
development, It is presently being used for recreation, fish and wildlife.
Sam Rayburn Reservoir, located downstream on the Angelina River, is under
construction by the U. §. Army Corps of Engineers for flood control, hydro-
electric power and water conservation purposes.

BASIS FOR PROJECT FORMULATION

A reconnaissance and preliminary investigation of the watershed was made by
representatives of the Soil Conservation Service. A map was prepared to
show the extent of all areas subject to flood damage and the location of
all possible floodwater retarding structure sites.

Representatives of the Texas Water Commission were invited to make a study
of the water needs of the small communities in and near the watershed.
Representatives of the Texas Parks and Wildlife Board were invited to make
a study of the fish and wildlife problems and the potential for development
of floodwater retarding structure sites into multiple-purpose structures to
include recreational development,

Meetings were held with the sponsoring local organizations and representa-
tives of the State agencies to discuss existing flood problems, water re-
source development needs, and to formulate project objectives. Initially,
the local sponsors had requested a level of development which would provide
complete protection to agricultural land from the 24-hour, S5-year frequency
storm. However, subsequent analysis of the possible locations for floodwater
retarding structures and other available data indicated that it would not be
practical or feasible to attempt to attain this level of protection.

Prior to the initiation of detailed investigations, the following specific
objectives were agreed to:

1. Establish land treatment measures which contribute directly
to watershed protection and flood prevention.

2, Attain complete protection to agricultural land from the
one-vear frequency storm and to attain a reduction of
at least 70 percent in average annual flood damages by
floodwater retarding structures supplemented by channel
improvement,

3. Develop the large floodwater retarding structure site
on the Naconiche Creek into a multiple-purpose structure
for recreational use,

In selecting floodwater retarding structure sites for detailed surveys and
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analysis, priority was given to those locations which, in combination with
channel improvement, had the greatest potential for providing the desired
level of protection. Preliminary layouts of the surveyed structure sites

were prepared. These were reviewed in the field with the sponsors to deter-
mine the extent of easement and right-of-way problems. Alternate locations
were investigated as the need arose and comparisons made to determine the

most feasible system of floodwater retarding structures. The location, nuuber,
design, and cost of the structures were influenced by the physical, topograph-
ic, and geologic conditions in the watershed, the proximity of the structures
to the damaged areas and their effect on the extent of channel improvement
which would be required to meet the project objectives.

After agreement was reached on the location of all the needed floodwater
retarding structures, flood routing studies determined the limits of chan-
nel improvement.

Area-capacity curves, cost-capacity curves, results of reservoir operations
studies, and the financial ability of the local interests formed the basis
for determining the degree of recreational development to include in the
multiple~purpose site.

The system of structural measures included in this plan will provide com-
plete protection to 15,546 acres of flood plain from the one-year frequency
storm and satisfy the recreational needs at the least cost. Approximately
690 acres of the 16,236 acres in the benefited area will not have full pro-
tection from the one-year frequency storm. 1In these areas, which are scat-
tered throughout the flood plain, damage will be limited to shallow flooding
of small, isolated areas which would continue to flood from local storms,
Therefore, for all practical purposes, it was considered that the project
objective to provide protection from the one-year frequency flood had been
met. This planned project will achieve the desired objectives.

The Attoyac project is an important part of the comprehensive plan for the
Neches River basin.

WORKS OF TMPROVEMENT TO BE INSTALLED

Land Treatment Measures

Landowners and operators, cooperating with the Nacogdoches, Rusk, Shelby,
and Piney Woods Soil Conservation Districts, have applied many of the
needed conservation practices on their farms. The use of each acre of agri-
cultural land within its capabilities and its treatment in accordance with
its needs is necessary for a sound watershed protection and flood prevention
project on the watershed.

Cropland treatment measures are needed to reduce erosion and provide more
protective cover during critical seasons. High residue soil improving crops,




Crop Residue Management. Corn stalks providing an
effective land cover area used in planting vetch for
soil improvement.
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Proper use on Common Bermudagrass pasture. This is an upland
soil (soil units 5 and 6) which has been limed and fertilized
according to soil test. Crimson clover is used in combination
with Bermudagrass.,

cover cropping, crop residue use, terracing, and the use of grasses and

legumes in rotation will be increased by 1,400 acres during the 5-year
installation period.

The application of pasture treatment measures will improve cover condi-
tions for reducing erosion and runoff. These measures include proper
pasture use, brush and weed control, pasture and hayland planting, pas-
ture and hayland renovation, and the installation of farm ponds. Proper
pasture use will be increased from the 38,000 acres presently treated to
54,200 acres during the 5-year installation period. This increage also
reflects the approximate area which will be treated by the other grass-~

land measures and the area upon which approximately 160 ponds are to be
installed.

4-1%18¢8 7-65
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The land treatment measures on forest land will reduce soil erosion, sedi-
ment production and storm runoff by improving the soil-water relations in
the forest stands. The forest litter produced under proper forest manage-
ment protects the soil and is the source of good forest humus needed for
the increase of infiltration and water storage capacities of forest soils.
About 6,100 acres of forest land will be treated by installing such meas-
ures as hydrologic stand improvement, tree planting, release of preferred
tree species, removal or eradication of low value trees, proper harvesting
and livestock control.

tructural Measures

Twenty-two floodwater retarding structures, one multiple-purpose structure,
and 49,0 miles of channel improvement will be constructed to provide flood
protection to 16,236 acres of the 19,000 acres of agricultural land in

the flood plain of Attoyac Bayou and its tributaries. The locations of
the planned structural measures are shown on the project map (figure 5).

The multiple-purpose structure will provide storage capacity for sediment,
floodwater detention and recreation. It will be known as Lake Naconiche
and will have two prongs located in canyon-like gorges over 100 feet deep,
surrounded by tall pine trees. The lake will be fed by several large
springs flowing out of the Carrizo sands. The surface area of the recrea-
tion pool will be 585 acres and the maximum depth will be 28 feet.

The proposed system of floodwater retarding structures will detain runoff
from 45 percent of the entire watershed. The total capacity of the 22
floodwater retarding structures and 1 multiple-purpose structure is 60,607
acre-feet, of which 4,950 acre-feet is provided for sediment accumulation
over a 100-year period and 6,617 acre-feet of storage is provided in Lake
Naconiche (site 23) for recreation. The floodwater retarding structures
will detain an average of 6.12 inches of runoff from the watershed area
above them. This is equivalent to 2.76 inches of runoff from the entire
213,440-acre watershed. Sites 3 and 4 are planned in series because of
storage limitations at site 4. The amount of runoff controlled by each
structure is shown in table 3. Figures 1, 2 and 2A illustrate features
which are typical of the floodwater retarding structures to be installed.
In general, the topography of this watershed is well suited for dam site
locations. Embankment volumes per acre-foot of capacity will be less than
average. High water tables will make it necessary to locate most borrow
areas outside the flat valleys and above the area required for sediment
pools. Foundation drainage systems will be needed at all sites because the
alluvium in the valley is composed primarily of sands or sand mixtures,
sandy bedrock foundations, or because of springflow from the sandy material
in the abutments. Additional detention storage was used in some of the
floodwater retarding structure sites to decrease the frequency of operation
where emergency spillways must be constructed in sandy, noncochesive soils.

The improved channel will have a trapezoidal cross section with 1k:1 side
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slopes.  The capacity will be sufficient to carry the peak flow of the one-
year frequency flood from the uncontrolled area plus the release flows from
the floodwater retarding structures. The spoil from the improved channel

will be placed within the right-of-way area in accordance with Service
criteria outlined in Texas State Manual Supplement 2441.8. Approximately

350 grade stabilization structures, consisting of standard corrugated metal
pipe drops, will be installed as appurtenances to the improved channels.
These structures will be installed to prevent erosion where shallow ditches
enter the larger and deeper channel. These Structures will be designed and
installed in accordance with standards and specifications contained in local
Work Unit Technical Guides. Basic facilities for recreation use will be
installed at selected locations in the area surrounding Lake Naconiche., They
will include access roads, parking areas, boat dock and launching ramp, beach
area, sanitary facilities, and picnic areas. A schedule of the facilities

is shown in table A. Figure & shows their location. The estimated instal-
lation cost of minimum basic recreational facilities is $87,180.

The estimated cost of all structural measures is $5,045,517 (table 2).

EXFLANATION OF INSTALLATION COSTS

Land Treatment

The estimated cost of installing the land treatment messures is $874,800,
The share of this to be borne by Public Law 566 funds is $92,400, of which
$82,700 will be used by the Soil Conservation Service and $9, 700 by the
Forest Service for accelerated technical assistance. The share of the total
cost to be bornme by local interests and other funds will be $782,400,

The cost of installing the land treatment measures on nun-forest land dur-
ing the 5-year installation period is $821,400. This includes $104,400 for
technical assistance. The amount for technical assistance includes §82,700
to be provided by Public Law 566 funds to accelerate the going program and
$21,700 of Public Law 46 funds. The Public Law 566 funds include $7,200 to
complete the standard soil survey in the watershed. Tre cost of installing
the measures on non-forest land includes Agricultural Conservation Program
Service payments based on present program criteria. Costs are based on
prices presently being paid by local farmers to establish these land treat-
ment measures. Technical assistance costs are based on present Service
costs for developing and servicing conservation plans and for mapping soils.

The cost of installing the land treatment measures on forest land is esti-
mated te be $53,400. This includes $23,900 for technical assistance and
$29,500 for measure installation. The $23,900 for technical assistance
consists of $7,500 to be provided under the geing Cooperative Forest Manage~
ment program, $9,700 of Public Law 566 funds and $6,700 to be previded by
the Texas Forest Service. These cost estimates were developed by the Texis
Forest Service and the U. §. Forest Service. The technical assistance costs
were based on the present costs of the going Cooperative Forest Management
program. The measure of installaticn crsts were based on present prices
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being paid by landowners or operators to establish individual measures in
the locality. The amount of forest land treatment measures planned to
meet treatment goals was based on a field survey of the watershed needs
adjusted for expected landowner participation.

Floodwater Retarding Structures

The construction cost of the 22 single-purpose floodwater retarding struc-
tures amounting to $1,453,210 and associated installation services cost of
$358,629 will be borne by Public Law 566 funds. The total Public Law 566

cost for the installation of these structures is $1,811,839.

Construction costs include the engineer's estimate and contingencies. The
engineer's estimate was based on the unit cost of structures in similar
areas modified by special conditions inherent to each individual site.
Geological investigations were limited to surface observations and borings
with a portable power auger at the structure site locations. More detailed
foundation and borrow area investigations will be made for the 22 flood-
water retarding structures along with the multiple-purpose structure before
construction begins. Ten percent of the engineer's estimate was added as

a contingency to provide funds for unpredictable construction costs.

Installation services consist of engineering and administrative costs and
are based on service experience for similar works. The engineering portion
of this cost consists of, but is not limited to, detailed surveys, geologic-
al investigations, laboratory reports, designs, cartographic services, and
inspection services,

Land, easements and rights-of-way, including relocations, for these struc-
tures will be furnished by the local organizations. The estimated value of
land easements, changes in utilities, and roads and bridges is $528,100,
which includes the value of those easements that will be donated. The cost
of legal fees and contract administration, $21,700, will be borne by the
local sponsors.

Channel Tmprovements

Estimated construction cost of $1,584,550 for the channel improvement and
associated installation services costs of $299,978 will be borne by Public
Law 566 funds. The cost estimate was based on a unit cost of excavation
which included an allowance for the appurtenant grade stabilization struc-
tures and clearing costs. Ten percent was added for contingencies.

Land, easements, rights-of-way, and relocation costs amounting to $273,000
will be furnished by the sponsors along with the cost of contract adminis-
tration and legal fees which are estimated at $2,500.
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Multiple-Purpose Structure

Construction and installation services costs for the multiple-purpose struc-
ture, Lake Naconiche (site 23), were allocated by the use of Facilities
Method as follows:

Purpose Acre-Feet Percent
Flood Prevention 5,456 1/ 45.20
Recreation 6,617 54.80

12,073 160,00

1/ Includes 462 acre-feet of sediment storage,

The entire cost of the basic recreation facilities, land rights (except the
cost of flowage easements), contract administration and the cost of obtain-
ing water rights was allocated to recreation development. The cost of flow-
age easements was allocated to flood prevention.

The estimated value of land for rights-of-way is based on appraisals made
by the sponsors and concurred in by the Service. The County Commissioners
Court, utilities companies, and pipeline companies furnished cost estimates
for modification of their facilities.

Cost sharing was determined in accordance with Watersheds Memorandum SCS-
64 including Supplement 1 thereto.

The following table shows the estimated cost and percent to be paid by
Public Law 566 and by other funds:

Multiple-Purpose : Public Law 566 Funds : Other Funds
Structure 23 g Percent : Dollars X Percent : Dollars

Construction 72,60 208,435 27.40 78,665
Installation Services 100.00 52,790 0 0
Land, Easements and R/W

Fee Simple Title 50.00 36,000 50.00 36,000

Flowage Easements 0 0 160.00 4,000

Relocations 50.00 14,990 50.00 14,990
Recreation Facilities

Construction 50.00 38,725 50.00 38,725

Installation Services 50.00 3,115 50.00 3,115
Contract Administration 0 0 100.00 1,000
Legal Fees and Land Surveys 0 0 100.00 3,500
Water Rights 0 0 160,00 500

In summary the required local cost for all structural measures, consisting
of construction ($117,390), land easements ($665,950), changes in utili-
ties ($1,040), changes in pipelines ($53,300), road and bridge changes
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($75,200), administration of contracts ($14,500), water rights ($500), legal
fees and land surveys ($20,900), fences and water gaps ($43,200), and instal-
lation services ($3,115), are estimated at $995,095 (table 2).

The Public Law 566 share of the cost of structural measures and basic recre-
ational facilities consists of construction ($3,284,920), installation serv-
ices ($714,512), land ($36,000), relocation of roads ($14,600), relocation
of buildings and utilities ($390), and totals $4,050,422 (table 2).

Cost allocation and cost sharing for this project are summarized in table
2A.

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

follows:
Schedule of Obligations
Fiscal : : Public Law : Other
Year : Measure : 566 Funds Funds : Total
(dollars) (dollars) (dollars)
ist Site 23, Naconiche Creek and
Lower Attoyac Bayou Channel
Improvement, and Land Treat-
ment 1,148,917 417,357 1,566,274
Znd Sites 1, 2, 3, 13, 16, 20,
Recreational Facilities,
West Creek Channel Improve-
ment and Land Treatment 707,562 358,720 1,066,282
3rd Sites 4 and 6, Upper Attoyac
Bayou Channel Improvement,
and Land Treatment 1,165,774 352,458 1,518,232
4th Sites 5, 9, 10, 14, 15, 21,
22 and Land Treatment 578,841 317,980 896,821
5th Sites 7, 8, 11, 12, 17, 18,
19, Wanders Creek Channel
Improvement and T.and Treatment 541,728 330,980 872,708
Total 4,142,822 1,777,495 5,920,317

EFFECTS OF WORKS OF IMPROVEMENT

The installation of the land treatment and structural measures will direct-
ly benefit about 150 owners and operators of 16,236 acres of flood plain
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land below floodwater retarding structures in the project area. The
installation of needed land treatment measures throughout the watershed
will bring about a slight reduction in flood damages which are occurring
on about 1,110 acres of flood plain land on tributaries and other areas
not protected by structural measures. About 1,654 acres of flood plain
are within the pool areas of the floodwater retarding structures and the
multiple-purpose structure.

Average annual flooding in the watershed would be reduced from 22,491
acres to 7,307 acres, a reduction of 68 percent. This includes the flood-
ing on flood plain lands for which no structural measures are planned but
excludes those areas inundated by structural measures. In the benefited
area, average annual flooding will be reduced from 21,052 acres to 5,811
acres or 72.4 percent.

The combined program of land treatment and structural measures will pre-
vent flood damage in the benefited area from 40 of the 86 floods such

as occurred during the evaluation period. Of the 26 ma jor floods that
inundated more than half of the total flood plain, 19 would be reduced
to minor floods, inundating less than half of the flood plain.

Expected reductions in flooding in the area protected by structural
measures are shown in the following tabulation:

Average Recurrence Interval

2-Year : 53-Year . 25-Year
Without With : Without . With : Without : With
Project : Project : Project : Project : Project : Project
(acres) (acres) (acres) (acres) (acres) (acres)
12,329 2,200 14,210 9,877 16,236 12,627

Much of the interruption, delay, and additional travel caused by flooded
roads and washed-out bridges will be eliminated by the project. This

is especially important for school buses, mail carriers, and the market-
ing of agricultural products. The average annual reduction in all non-
agricultural damages will be 72 percent.

The 585-acre recreational pool of the multiple-purpose Lake Naconiche
and its accompanying recreational facilities will provide needed public
facilities for water-based recreation for the inhabitants of the area,
The development will be especially attractive to people from urban cen-
ters who have purchased tracts in the neighborhood for weekend or vaca-
tion retreats. It can be expected that Lake Naconiche, because of its
scenic advantages, will have considerable use by those who have come to
visit Lake Sam Rayburn. Recreational activities such as fishing, boat-
ing, water skiing, swimming, camping, sight seeing, and picnicking will
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be enjoyed by an estimated 50,000 visitors annually. Local interests expect
an eventual buildup to 200,000 visitor days per year. The most intensive
use will be during the period of May through September, with an expected peak
use of more than 700 persons per day. The development will provide oppor-
tunities for development of non-farm enterprises for farm families, The
sediment pools of the floodwater retarding structures open for use by the
general public will provide year-round recreational facilities for fishing,
picnicking, and boating. These pools also will furnish opportunity for
seasonal recreation, such as swimming and water skiing. Favorable temper=
atures exist for over six months of the year for almost all types of recre-
ation and longer periods for selected types. Based on past experience, it
is expected that the sediment pools of the floodwater retarding structures
will have an average use of approximately 16,000 visitor days annually for
the useful life of the pools.

The facilities of these pools will not be competitive with larger nearby
reservoirs. Many people prefer the quiet, uncrowded facilities provided
by the smaller structures, These benefits will be incidental to the flood
prevention purpose because additional project features will not be needed
for their realization. 1In addition, the pools will provide a source of
water supply for livestock and rural domestic use.

Secondary benefits stemming from the project will accrue to the trade area
through increased income from sales and service resulting from the increased
production as a result of project installation.

Contractors usually have their own machine operators, but they normally
hire unskilled labor for construction from local sources. Operation and
maintenance of the structural measures, especially the recreational devel=-
opment, will afford additional opportunities for employment of local labor.
This will be especially helpful to the agricultural economy of the area

as underemployment in this sector is most serious.

It is not expected that changes in restoration of former productivity will
take place after installation of the project. The change will be toward
more intensive use of flood plain lands by receiving higher yields through
proper fertilization and management practices. This will include the
clearing of about 2,400 acres of woodland pasture and the use of improved
grasses,

The flood prevention program will cause 0.15 percent reduction in average
annual runoff from the watershed. The reduction in average annual runoff

at the floodwater retarding structures is expected to be 0,33 percent

based on a reservoir operation study of the proposed system. The beneficial
effect of storage for recreational use in the Lake Naconiche will more than
offset the slight reduction in water yield at the lower end of the water-
shed.
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Approximately 8,300 acres of flood plain are located along Attoyac Bayou
between the lower limits of the project area and the top of the flood pool
of Sam Rayburn Reservoir. The installation of the land treatment and struc-
tural measures in the Attoyac Bayou watershed will reduce the average annual
acres flooded in this area from 11,690 acres to 9,732 acres, a reduction of
17 percent. However, during certain periods, structure release flows may
cause prolonged flooding of sloughs and other low-1lying areas.

PROJECT BENEFITS

The estimated average annual monetary floodwater and indirect damages

(table 5) within the watershed will be reduced from $141,287 to $42,624,

a reduction of 70 percent. The average annual damages in the area benefited
by structural measures will be reduced from $134,251 to $36,080, or 73 per-
cent. Land treatment measures will reduce damages in the flood plain not
protected by structural measures approximately $492 per vear,

The total benefits from structural measures are estimated to be $332,931
annually. It is estimated that benefits from more intensive use of flood
plain will be $111,990 annually after discounting for a 5-year lag in
accomplishment.

Redevelopment benefits stemming from employment of local labor during the
project installation and operation and maintenance will amount to an amor-
tized value of $14,243 annually.

It is estimated that the project will produce secondary benefits averaging
$35,750 annually in the local area. Secondary benefits of national signifi-
cance were not considered pertinent to the evaluation. Therefore, only
those benefits of a local or area nature were considered in the economic
evaluation,

Recreational developments of the multiple-purpose reservoir will provide
facilities for fishing, swimming, boating, water skiing, and picnicking.
Relatively short, mild winter seasons will permit some type of recreation
throughout most of the year. It is estimated that approximately 50,000
people will benefit from the development annually. It is anticipated that
more than 700 people will visit the area on peak days during the special
weekends and on holidays during the period May through August. Analysis of
available information for existing recreational facilities in this general
area of the State and comparison of basic facilities provided with those
included in the plan indicated that the value per user day for the multiple-
purpose reservoir would be $1.50. Based on basic facilities provided for
recreation and the anticipated use of these facilities, the estimated
average annual benefits from recreation are calculated as follows:

Number of visitor days annually 50,000
Total per visitor day $1.50
Total average annual recreation benefits $75,000

Sediment pools of the floodwater retarding structures will produce incidental
recreation for about 16,000 visitor days annually during the first 75 years
after installation.
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A gross value of 50 cents per visitor day with associated costs of 20 cents
was used for evaluation. After discounting for decreased use after 50 years,
the annual value of incidental recreation benefits is estimated at $4,466,

Floodwater reduction benefits from outside the project area will amount teo
approximately $183 annually.

Other substantial benefits will accrue to the project, such as an inereased
sense of security, better living conditions, and improved wildlife habitat.
None of these benefits were evaluated in monetary terms; nor have they been
used for project justification.

COMPARISON OF BENEFITS AND COSTS

The total average annual cost of structural measures and basic recreational
facilities (amortized total installation cost, plus operation and maintenance)
is $203,753. These measures are expected to produce average annual primary
benefits of $297,181. The ratio of primary benefits to cost will be 1.46 to 1.
The ratio of total average annual project benefits ($332,931) to the average
annual cost of structural measures and basic recreational facilities (5203,753)
is 1.63 to 1 (table 6).

PROJECT INSTALLATION

Farmers will establish the land treatment measures during a 5-year installa-
tion period. The Rusk, Nacogdoches, and Shelby Soil Comservation Districts
will cooperate and will assist in the planning and application of the conser-
vation measures in the watershed. The governing bodies of the three districts
will assume aggressive leadership in accelerating land treatment.

Landowners and operators within the watershed will be encouraged to adopt and
carry out soil and water conservation plans on their farms and ranches. The
soil and water conservation loan program of the Farmers Home Administration
is available to all eligible farmers and ranchers in the area. FEducational
meetings will be held in cooperation with other agencies to outline the
services available.

The County Agricultural Stabilization and Conservation Committee of each
county will cooperate with the governing bodies of the soil conservation
districts in selecting and providing financial assistance for those ACPS
practices which will accomplish the conservation objectives in the shortest
possible time.

The Extension Service will assist in the educational phase of the program

by conducting general information meetings, preparing press, radio, and
television releases, and by using other methods of getting information to
landowners and operators in the watershed. Landowners having forest land
will be encouraged to apply and maintain the forestry measures on their farms.

The Texas Forest Service, in cooperation with the U. §. Forest Service pro-
vides technical assistance to owners of forest land through the Cooperative
Forest Management program. This will be continued during the installation
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period. Additional technical assistance for accelerating the installation of
the forestry measures will be provided by the Texas Forest Service in cooper-
ation with the U. S. Forest Service, The forester assigned to this project,
who will be trained in watershed management, will assist and guide the land-
owners in the installation of the forestry measures planned for each farm,

The Attoyac Bayou Watershed Authority and the Commissioners Courts of Nacog-
doches, Shelby, and Rusk Counties have the right of eminent domain under ap-
plicable State law and will obtain the necessary land, easements, and rights-
of-way, including utility, pipeline, road and improvement changes. The Commis-
sioners Court of each county will determine the legal adequacy of easements,
permits, etc., for the construction of the planned structural measures located
within or along the county boundary.

The Attoyac Bayou Watershed Authority and the Service will execute a Land
Rights Agreement in which will be set forth terms and provisions governing
acquisition and cost sharing for all areas dedicated to public recreational
use in Lake Naconiche (Site 23). The Authority will be responsible for the
full cost of appraisals ordered by it for its use, title evidence, recording
fees, U. S. revenue stamps and other State and local transfer costs, legal
fees, salaries and travel of its employees, such as clerical and negotiators,
and other associated costs incurred in acquiring land rights. Cost sharing
will be limited to the land rights purchase price or the value jointly deter-
mined by the Authority and the Service, whichever is the lesser amount; if
joint agreement cannot be reached on the value, Service cost sharing will be
on the fair market value established by the Service,

The Attoyac Bayou Watershed Authority will make arrangements for necessary
legal, administrative, and clerical personnel, facilities, supplies and equip-
ment to advertise, award and administer comtracts for all structural measures
included in the project. The authority, which will act as Contracting Local
Organization, will select and appoint a Contracting Officer. His letter of
appointment will include a listing of his duties, responsibilities and autho-
rities. The individual appointed as Contracting Officer shall be available
at all times to carry out his duties and be selected on the basis of his
administrative ability. Legal, accounting and/or engineering background
would be helpful assets to the Contracting Officer. He will be provided
with clerk-typist assistance, available to him at all times. He will also

be provided with office space at a recognized business location easily acces-
sible to the public and construction contractors in a town within or near the
watershed. Arrangements will be made by the Contracting Officer to handle
formal comstruction contract bid openings, publicly conducted and attended by
approximately 20 persons. The Contracting Officer will be provided with
transportation facilities so that he will be #ble to make inspection trips

to the locations of apparent low bidders' equipment plants and to all con-
struction sites, as necessary to efficiently perform his duties. All costs
related to administrative, legal and clerical operations of the Contracting
Locsl Organization and its staff will be borne by the Contracting Local
Organization,

The So0il Conservation Service will provide technical assistance in the design,
preparation of plans and specificationms, supervision of construction, prepara-
tion of contract payment estimates, final inspection, execution of certifi-
cate of completion and related tasks necessary to establish the planned
structural measures.
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FINANCING PROJECT INSTALLATION

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

The needed land treatment measures will be installed by the landowners

and operators of private lands under agreements with the Nacogdoches, -
Rusk, and Shelby Soil Conservation Districts. The cost of installing
these measures on non-forest land is $717,000. The cost of technical
assistance to plan and apply the land treatment measures on this land is
$104,400. This consists of $82,700 of Public Law 566 funds and $21,700 to
be provided by Soil Conservation Service from Public Law 46 funds.

The forest landowners will apply the planned forest land treatment meas-
ures at an estimated cost of $29,500. The cost of forestry technical
assistance is estimated to be $23,900. This consists of $7,500 to be pro-
vided under the going Cooperative Forest Management program, $9,700 of
Public Law 566 funds and $6,700 to be provided by the Texas Forest Service.
The State will begin cooperation with its funds at the earliest feasible
date, However, if it does not have funds available for cost sharing during
the first year of installation, the forestry technical assistance during
this period will be financed wholly from Public Law 566 funds.

The Agricultural Stabilization and Conservation Service will provide finan-
cial assistance for the installation of those needed land treatment meas-
ures which are eligible. Financing for the landowners and operators'

share of the cost can be arranged through local lending institutions and
the Farmers Home Administration,

The Commissioners Courts of Nacogdoches, Rusk, and Shelby Counties will
provide funds for the local share of the cost of all structural measures
located in their respective counties in accordance with existing State laws.
The local sponsors estimate that 70 to 80 percent of the land, easements,
and right-of-way and needed personal services will be donated. Out-of-
pocket costs consist of costs of relocation or modification of roads, pipe-
lines, and utilities; the local share of the cost of installing the multiple-
purpose site, Lake Naconiche, and the recreational facilities; and the cost
of acquiring those land easements and rights-of-way that are not donated.,
The local sponsors are investigating the feasibility of obtaining a loan
from the Farmers Home Administration or the Texas Water Development Board
to finance their share of the cost of Lake Naconiche and the recreational
facilities.

The following prerequisite conditions will be met pursuant to the furnishing
of Federal funds for the installation of the structural measures:

1. The requirements for land treatment in the drainage area
above the floodwater retarding structures and the
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multiple-purpose structure have been met.

All land, easements, rights-of-way, and permits have been
obtained for all structural measures or written statements
have been furnished by the Attoyac Bayou Watershed Authority
and/or the Commissioners Courts of Nacodgoches, Rusk, and
Shelby Counties giving a schedule for remaining non-cleared
sites, by site number and the exact date by which all land
rights therefor will be obtained or their right of eminent
domain will be used to secure any remaining land, easements,
or rights-of-way and that sufficient funds are available

for purchasing those easements and rights-of-way and for
condemnation proceedings and awards.

Water rights for storage of water for recreational purposes
have been obtained.

Court orders have been obtained from the Nacogdoches, Rusk,
and Shelby Counties Commissioners Courts that the county
roads affected by the single-purpose floodwater retarding
structures will be relocated or raised two feet above
emergency spillway crest elevation at no expense to the
Federal government or closed or permission granted to
temporarily inundate the road, provided equal alternate
routes can be provided.

Court orders have been obtained from the Nacogdoches, Rusk,
and Shelby Counties Commissioners Courts stating that all
county and private road bridges that are affected by stream
channel improvement will be modified or replaced, if needed,
concurrently with or prior to the construction of the
enlarged channel.

Flowage easements outside the project area have been
obtained.

Funds are available and sufficient to pay for the local share
of the cost of installing the multiple-purpose reservoir and

the recreational facilities.

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

Project, land rights, and operation and maintenance agreements
have been executed.

Public Law 566 funds are available,
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PROVISTONS FOR OPERATION AND MAINTENANCE

Land treatment measures will be maintained by the landowners and operators

of farms on which the measures are installed under agreements with the
Nacogdoches, Rusk, Shelby, and Piney Woods Soil Conservation Districts. The
districts will make or cause to be made periodic inspection of the completed
land treatment measures to determine maintenance needs and to encourage land-
owners and operators to perform needed maintenance. Technical assistance
required for operating and maintaining the forestry measures will be pro-
vided by the going Cooperative Forest Management program. The needed forest
fire protection will be continued by the going Cooperative Forest Fire Con-
trol program.

An Operations and Maintenance Agreement will be executed by the parties
hereto prior to the issuance of invitation to bids on construction of the
structural measures and/or the acquisition of land rights for Lake Naconiche
(Site 23). The agreement will set forth specific details on procedure in
line with recognized assignments of responsibility as explained in subse-
quent paragraphs.

Floodwater Structures Nos. 1l through 23 and all channel improvement will
be operated by the Attoyac Bayou Watershed Authority,

The Attoyac Bayou Watershed Authority will finance and accomplish the
maintenance of the recreational development associated with Lake Naconiche
(Site 23). The Authority will have maintenance inspection and coordinat-
ing responsibility for Structures 1 through 23 and for all channel improve-~
ment, but accomplishment and financing of maintenance will be the responsi=
bility of the County Commissioners Courts of Nacogdoches, Rusk and Shelby
Counties, respectively, for such works of improvement located within the
boundaries of each individual county. Where the improved channel is on the
county line, maintenance costs will be shared equally by the two counties
involved as coordinated by the Authority except that Nacogdoches County
will assume all of the maintenance cost where the improved channel is on
the Nacogdoches-San Augustine county line.

A representative of the Attoyac Bayou Watershed Authority will be a member
of each joint inspection group making scheduled inspections of works of
improvement in accordance with procedural details of the Operation and
Maintenance Agreement, and the representative will make unscheduled
inspections, singly or jointly with others, as necessary. A representa-
tive of the County Commissioners Court concerned with the works being
inspected will join in scheduled or special inspections at the desire of
the Court.

Maintenance needs for Structures 1 through 23 and for improved channel
noted by the representative of the Attoyac Bayou Watershed Authority, or
those called to his attention by others and confirmed by him, will be
referred to the responsible County Commissioners Court for maintenance
action. The Authority representative will be furnished with reports on
maintenance done by each County and he will keep summary control records
in support of proper maintenance having been performed on these works of
improvements for the entire watershed.
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The following tabulation shows the structural measures and the estimated cost
of maintenance to each county.

Rusk : Shelby : Nacogdoches

:Structure: :Structure :Structure: :Total

:Number or:Annual :Number or :Annual:Number or:Annual :Annual

Measures : Amount : Cost : Amount : Cost : Amount : Cost : Cost

del. dol. del. 5

Floodwater Retarding (dol.) ( ) (dol.) (dol.)
Structures 1 thru 5 1,085 6 thru 16 1,942 17 thru 23 1,220 4,247
Channel Improvement 9.5 mi.l/ 1,181 25.35mi.l/ 2,764 37.%mi.l/ 7,770 11,715
Totals 2,266 4,706 8,990 15,962

1/ Distances are counted for each county where channel serves as boundary be-
tween counties.

In addition to the $15,962 estimated annual cost of operation and maintenance
for structures, an amount of $22,500 annually is estimated for maintenance,
replacements, and other costs in connection with recreational aspects of Lake

Naconiche (site 23).

All of the structural measures will be inspected by representatives of the Attoyac
Bayou Watershed Authority and the Rusk, Shelby, and Nacogdoches Counties Commis-
sioners Courts after each heavy streamflow or at least once each year. The Soil
Conservation Service will participate in these inspections at least annually.
Inspection items are those items which may need maintenance. For the floodwater
retarding structures and the multiple-purpose structure, these items will include,
but will not be limited to, the conditions of the principal spillway and its out-
let channels, the emergency spillway, the earth fill, the vegetative cover of the
earth fill and emergency spillway, and fences and gates installed as a part of the
structure. For the channel improvement, items of inspection will include, but
will not be limited to, the need for removal or control of woody vegetation, re-
moval of sediment bars, corrective measures to prevent gully erosion, or head
cutting and the condition of the appurtenant grade stabilization structures.

An annual inspection will be made of all of the recreational facilities and
access roads to determine maintenance and replacement needs. The sponsors will
arrange for protective services, cleanup of grounds and repair of facilities.

The Soil Conservation Service, through the soil conservation districts, will
participate in operation and maintenance only to the extent of furnishing tech-
nical assistance to aid in inspections at least annually and technical guidance
and information necessary for the operation and maintenance program.

Provisions will be made for free access of representatives of the Attoyac Bayou
Watershed Authority, the Commissioners Courts, and Federal representatives to
inspect and provide maintenance for all structural measures and their appurte-
nances at any time.

The Attoyac Bayou Watershed Authority and the Nacogdoches, Rusk, and Shelby
Counties Commissioners Courts fully understand their obligations for operation
and maintenance. Specific operation and maintenance agreements will be executed
prior to the issuance of invitation to bid on construction of the structural

measures.
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TABLE 1 - ESTIMATED PROJECT INSTALLATION COST

Attoyac Bavou Watershed, Texas

:Nuamber ; Estimated Cost (Dollars) 17
Installetion Cost :to be :Public Law: :
Ttem : Unit :Applied :566 Funds Other : Tota
LAND TREATMENT
Scil Cocnservation Service
Crepland Acre 1,400 - 39,500 .
Grassland Acre 16,200 - 677,500 6
Technical Assisteonce 82,700 21,700 1
S5CS5 Subtotal 82,700 738,700 8
Forest Bervice
Forest Land Acre 6,100 - 29,500 :
Technical Assistance 9,700 14,200 :
FS Subtchal 9,700 43,700 !
TOTAL LAND TREATMENT 92,400 782,400 8
STRUCTLRAL MEASURES
Soil Conservation Service
Flocdwster Retarding
Stractures No. 22 1,453,210 - 1,41
Stream Chanrel Improve-
men*® Foect 258,525 1,584,550 - 1,5¢
Multiple-Purpcse
Strictire No. 1 208,435 78,665 2¢
Bzsic Recrestional
Facilitizs No. 1 38,725 38,725 .
S5C5 Subrotal 3,284,920 117,390 3,40
S:btotal - Consgbrociion 3,284,920 117,390 3,4
Ins'sllaticn Scrvices
S0il Ceonservaticn S=rvice
Enginesring Ssrvice 427,319 1,880 4
O-her 287,193 1,235 2t
S¢S S.:bishsl 714,512 3,115 71
S:btotsl = Imso:llation Sesvices 714,312 3,115 71
Othar Cos’s
Land, Essements and Rights-of-Way 50,990 859,590 91
Administration of Contrs-ts - 14,500 1
Warer Rights - 500
Subi. -1 - Other Costis 50,990 874,590 9:
TOTAL. STR..CTRAL MEAS.RES 4,050,422 995,095 5,04
TOTAL PROJECT 4142 822 1,777,495 5.9:2
SUMMARY
S.bt.:t=sl SU8 4,133,122 1,733,795 5,8¢
Suhtaotal FS 9,700 43,700 s
TOTAL PROJECT 4,142,822 1,777,495 5,92

1/  Price Base: 1964,

Mav 1964



TABLE 1A - STATUS OF WATERSHED WORKS OF IMPROVEMENT

(at time of Work Plan Preparation)

Attoyac Bayou Watershed, Texas

Total
Applied Cost
Measures Unit to Date (Dollars) 1/
LAND TREATMENT
Crapland
Cover and Green Manure Crop Acre 1,920 28,000
Crop Residue Use Acre 1,320 1,700
Grasses and Legumes in Rotation Acre 630 11,300
Terrace, Gradient Foot 220,500 11,000
Grassland
Brush and Weed Control Acre 5,740 401,800
Farm Pond No. 380 105,100
Pasture and Hayland Renovation  Acre 24,880 421,000
Pasture and Hayland Planting Acre 13,130 646,400
Pasture Proper Use Acre 38,000 7,600
Forest Land
Tree Planting Acre 2,550 45,600
Woodland Weeding Acre 4,010 28,000
Woodland Harvest Cutting Acre 3,840 -
Woodland Intermediate Cutting Acre 4,500 -
Woodland Proper Grazing Acre 10, 340 -
TOTAL LAND TREATMENT 1,707,500

1/ Price Base: 1964

May 1964
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TABLE 2A - COST ALLOCATION AND COST SHARING SUMMARY
Attayac Bayou Watershed, Texas
(Dollars) 1/
Purpose
Flood : Recreational
Ttem : Prevention : Development Total
COST ALLOCATION
Single-Purpose
Floodwater Retarding Structures
and
Channel Improvement 4,510,967 - 4,510,96
Basic Recreational Facilities - 87,180 87,18
Multiple-Purpose
Structure No. 23 157,631 289,739 447,37
TOTAL 4,668,598 376,919 5,045,51
COST SHARING
Public law 566 3,849,998 200,424 4,050,42
Other 818,600 176,495 995,09
TOTAL 4,668,598 376,919 5,045,51
1/ Price Base: 1964,
May 1964
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TABLE 4 « ANNUAL COST

Attoyac Bayou Watershed, Texas

{Dollars)

;Amortization of :Operation and:
Evaluation - Installation : Maintenance :
Unit : Cost lf : Cost 2/ : Tot

Floodwater Retarding Structures
1 through 22,
49,0 Miles cf Channel Tmprovement
and
Multiple-Purpose Structure
Ne. 23, including
Basic Recreation Facilities 165,291 3/ 38,462 203,

TOTAL 165,291 38,462 203,

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

2/ Long~term prices as projected by ARS, September 1957.

3/ Operation, maintenance and replacement costs assigned to the basic

recreation facilities, $22,500 annually.

May 1964
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TABLE 5 - ESTIMATED AVERAGE ANNUAL FLOOD DAMAGE REDUCTICON BENEE.

Attoyac Bayou Watershed, Texas

bDollars 1/

Estimated Average Annual Damage Dan
Without : With ¢ Redv
Ttem Project : Project : Ber

Floodwater
Crop and Pasture 70,526 23,077 53
Other Agriculture 33,817 10,034 23
Road and Bridge 18,100 5,638 1z
Subtotal 128,443 38,749 89
Indirect 12,844 3,875 3
TOTAL 141,287 42,624 98

1/ Price base: Long-term prices as projected by ARS, September 1957.

May
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INVESTIGATIONS AND ANALYSES

Land Use and Treatment

The status of land treatment measures for the watershed was developed by
supervisors of the Nacogdoches, Rusk, and Shelby Soil Conservation Dis-
tricts, with assistance from personnel of the Soil Conservation Service
Work Units at Nacogdoches, Henderson, and Center. Sampling of conservation
plans covering 10 percent of the watershed area was used to obtain informa-
tion on conservation treatment already applied and the measures needed.
Pasture cover conditions were obtained from proper pasture use reported on
plans sampled and experience with clipping plots. A systematic field sur-
very determined the hydrologic condition of the woodland, forest condition,
and treatment needs. The amount of remedial measures was determined from
this survey supplemented by data and information provided by local agencies
and forestry officials. The forest land treatment measures planned are
based on total conservation needs adjusted for expected landowner participa-
tion. Treatment needs for pasture lands and cropland to be applied during
the 5-year installation period were based on total conservation needs with
the record of installation during the last 5 years serving as a guide for
future expected treatment application.

Engineering Investigations

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

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

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

3. Stereoscopic photo and topographic map studies and field
examinations indicated 50 possible floodwater retarding
Structure site locations, Field investigations indicated
a need for channel enlargement for the main stem of Attoyac
Bayou, Naconiche Creek, the lower portion of Wanders Creek,
and a part of West Creek.

4. A system of 30 floodwater retarding structure sites and
49.0 miles of channel improvement was recommended to the
sponsoring local organizations for further consideration
and detailed survey. The ownership and property lines for
each floodwater retarding structure site and for channel
improvement were located and drawn on the photographs by
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the local sponsors prior to the start of engineering
surveys.

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

a. Horizontal Control - Scale of aerial photographs were
determined by using the tellurometer and by chaining
between identifiable points. Scales of 4-inch photo-
graphs used to obtain drainage areas and the scales
of the low altitude photographs made to obtain topo-
graphy of floodwater retarding structures, using the
Kelsh Plotter, were determined by measuring distances
with the tellurometer.

l b. Vertical Control - Existing U. S. Coast and Ceodetic
Surveys ‘and U. S. Geodetic Survey bench marks were
. supplemented with temporary bench marks set at strategic

locations for use in making structural surveys.

c. TFloodwater Retarding Structures - Field surveys were
made in two stages. First, topographic maps with a
contour interval of 4 feet and a scale of 8 inches
equals one mile were made of the reservoir areas.
Topography was determined for 16 sites by use of the
Kelsh Plotter. Profile surveys were made of roads, pipe-
lines, and utility lines located within the reservoir
areas. Second, after preliminary reservoir plans were
reviewed and accepted by the local sponsors, detailed
topographic maps with a contour interval of 2 feet and
a scale of 1 inch equals 100 feet were made of emergency
spillway areas. A profile survey was made of the center-
line of each structure. Contour lines of water elevations
at the lesser of the 50-year sediment pool or 200 acre-
feet level, at the top of the riser for 100~year sediment
accumulation, the emergency spillway crest, and 2 feet
above the emergency spillway crest were located on the
ground and recorded on the 8-inch photographs. These
surveys provided the data necessary to determine if re-
quired sediment and floodwater detention storage capacities
could be obtained, determine the most economical design for
each structure, estimate the installation cost and to make
preliminary land rights maps. C(riteria for accuracy of
surveys as outlined in Memorandum ENG-P-EWP-1 (FW) were
used for floodwater retarding structural measures.
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d. Channel Improvement - Channel improvement surveys were
made in accordance with procedures outlined in Texas
Watersheds Memorandum TX-1. Surveys consisted of 49.0
miles of profiles and cross sections of the existing
channel. A base line was surveyed in areas where the
existing channel could not be accurately delineated on
the 8-inch photograph. Prefile and cross sections were
made on side inlets with large drainage areas which dis-
charge into the main channels. All side inlets were
located on the 8-inch photographs.

Designs - Designs of structural measures were initiated as sur-
vey data for individual or relsted groups of structures were
completed.

a. Floodwater Retarding Structures - Criteria outlined in
Engineering Memorandum SCS5-27 and Texas State Manual
Supplement 2441 were used to determine the sediment
and floodwater detention storage requirements, structure
classification, and principal and emergency spillway
design. As the topography was determined for each flood-
water retarding structure site, storage tables and curves
were developed, using one or more centerline of embank-
ment locations. From these alternate locations, the
least costly embankment and emergency spililway combina-
tion was determined. Preliminary layouts of pools,
centerlines of dams, and emergency spillways were pre-
pared and reviewed on the ground with the sponsors.

These preliminary lavouts showed the approximate surface
arez of the dam, emergency spillway, and the sediment
and detention pcols affecting each landowner. After any
adjustments found desirable and feasible were made, the
final pool elevations were determined, release rates for
the principzl spillways were eskablished, and emergency
spillways were designed.

The elevations cof the sediment and detention pools were
determined from the storage curves. The lower sediment
pool elevation was set, using the lesser of the capacity
required for 50 years or 200 acre-feet. Top of riser
elevation was set, using the estimated accumulation of
sediment for 2 100-year period as determined through
sedimentetion investigations. Storage of permanent water
is limited by Stute law to 200 acre-feet unless a special
permit is obtained. Required detention capacity was added
to the required sediment storage capacity to locate the
emergency spillway. Detenbion volumes exceed the minimum
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criteria set forth in Engineering Memorandum SCS-27.
Detention volumes exceed the Texas State Manual Supple-
ment 2441 criteria in all sites, except site 4, to

obtain a more economical or desirable emergency spillway
or structure design and to reduce the frequency of opera-
tion for emergency spillways constructed in non-cohesive
sandy soils. All floodwater retarding structure sites
will require foundation drainage measures. Principal
spillways will consist of standard risers with concrete
pipe barrels except for site 23, which will have a 4-foot
by 4-foot concrete box barrel. BRase flow was added for
principal spillway capacity in 14 of the 23 retarding
structure sites,

b. Channel Improvement - The design of the improved channel
was checked, using the procedure outlined in "Suggested
Interim Guide for the Planning and Design of Stable
Channels", issued by the Fort Worth Engineering and
Watershed Planning Unit, November 1963. Results of this
study indicated that the improved channels would be stable
except in a few reaches where aggradation or degradation
is expected to occur. These conditions were not consid-
ered serious enough to warrant grade stabilization meas-
ures. A sampling procedure was used to determine that 7
standard corrugated metal pipe drops per mile will be
required as inlets to the improved channel to reduce
erosion. The exact location of each of these will be
determined by the construction engineer of the improved
channel. Tables 3 and 3A were prepared to show perti-
nent design data for each structural measure.

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

a. Floodwater Retarding Structures - Estimates of cost of
fill volumes, core excavation, foundation drainage
systems, principal spillways, clearing of dam, spillway,
and sediment pools, and vegetation of dam and emer gency
spillways was based on unit prices being expended at
similar sites. Cost of land, easements, and rights-of-
way was estimated by representatives of the local sponsors
and concurred in by the Soil Conservation Service. A
general plan of the reservoir and a profile showing the
pool lines was prepared for each road, utility and pipeline
that was affected by structural measures. The estimated
cost for altering or rerouting these facilities was furn-
ished by county commissioners courts, utility companies
and pipeline companies.
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b. Channel Improvement - Cost estimates for excavation and
spreading of spoil, clearing right-of-way, and for standard
pipe drop structures were based on unit prices being ex-
pended for works of improvement in similar situations.

Cost of land, easements, and rights-of-way was estimated
by the local sponsors.

c. Other Costs - The estimated cost of engineering services,
administration, legal fees, administration of contracts,
and operation and maintenance was based on Service exper-
ience.

Table 2 was prepared to show appropriate cost information for
each structure and groups of structures.

Hydraulic and Hydrologic Investigations

The following steps were taken as part of the hydraulic and hydrologic in-
vestigations.

U. S. Weather Bureau Climatogical Bulletins and U. S. Geo-
logical Survey records for the stream gage on Attoyac Bayou
near Chireno.

2. The present hydrologic conditions for pasture and cropland
were determined on 11 sample drainage areas of planned struc-
tures by field mapping of cover and treatment conditions and
utilization of unpublished soil survey information for soil
groups. A systematic field survey determined the hydrologic
condition of the forest land. The future condition was deter-
mined by considering the changes in land use and treatment that
could be expected during the installation period.

3. Adequate checks were made to determine that the 19 valley
cross sections which previously had been surveyed by the
Corps of Engineers and the Soil Conservation Service repre=-
sented existing conditions. Fifty-seven additional cross
sections were surveyed to represent adequately the stream
hydraulics and flood plain area. Preliminary locations for
the 57 valley cross sections were made by stereoscopic
examination of aerial photographs of the flood plain. The
final locations were selected on the ground, giving due
consideration to the needs of the economist and geologist.

4. Stage-~discharge relationships for each valley cross section
were developed by solving water surface profiles for wvarious
discharges, using a graphical modification of Leach's method
as described in NEH, Section 4, Supplement A, pages 3.14-17.

. 1. Basic meteorologic and hydrologic data were tabulated from
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The relationship of peak discharge and flow duration to
drainage area was obtained by developing hydrographs for
the drainage area above floodwater retarding structures

and other incremental areas of the watershed. A storage
type of flood routing was used with a variable routing
interval for each quantity of flow. Flood volumes produced
by 2 24-hour duration storm wetre used in developing the
hydrographs.,

Stage-area inundated relationships were developed for each
portion of the flooded area represented by a cross section,
Composite area inundated-discharge curves were developed,
based on the Chireno gage. Acres inundated by duration
increments were determined for selected floods.

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

a. The present conditions of the watershed remaining
static,

b. The installation of land treatment on West Creek to
serve as a basis for determining reduction in flood
damages due to land treatment.

¢. The installation of land treatment measures, flood-
water retarding structures, and stream channel improve-
ment. !

d. Alternate systems of structural measures.

A tabulation of cumulative departure from normal precipi-
tation showed the period 1940 through 1962 to be represent-
ative of normal. This period was used to develop the
historical evaluation series from the Chireno gage records.

A reservoir operation study was made on Lake Naconiche to
determine if the yield would meet the demands for recreation
use during critical drouth periods such as those that occurred
in 1954 and 1956. The results of the study are shown on fig-
ure 3.

An operation study of all floodwater retarding structures and
the multiple-purpose structure was made to determine their
effect on the average annual runoff. The studies were made
for the period 1941 through 1957. Procedures for making the
operation studies are contained in the Texas Engineering
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Handbook, Section 4, Hydrology, Chapter 2. Watershed yields
were based on runoff at the Chireno stream gage. Reservoir
evaporation rates were based on Texas State Board of Water
Engineer 's Bulletin 6006, Monthly Reservoir Evaporation Rates
for Texas. Evaporation rates were adjusted to reflect the
effect of solar radiation, wind, dew point, and air temperature
by multiplying the appropriate coefficient from U. S. Weather
Bureau Technical Paper No. 37 by values contained in Bulletin
6006,

The design discharges for channel improvement were determined
from routings described in item 5 above. The design discharge
consists of the peak discharge from the l-year frequency flood,
the average release flows from the floodwater retarding struc-
tures and the base flow of the streams. Table 3A was developed
to show pertinent data for the improved channels.

Detention volumes were determined in accordance with Texas
State Manual Supplement 2441 criteria. Most sites exceed
these criteria to obtain a more economical or desirable
emergency spillway or structure design. The percent chance
of use of emergency spillways was determined by adding to the
actual detention storage the volume which would be released
by the principal spillway during a 2-day period.

The average principal spillway release rate ranges from
6.4 c.s.m. to 16.0 c.s.m. with an average for the entire
watershed of 8.3 c.s.m., exclusive of base flow.

The emergency spillway and freeboard design storms were

in accordance with Texas Manual Supplement 2441 and in all
cases equal or exceed the minimum criteria contained in En-
gineering Memorandum SC§-27.

Inflow hydrographs were developed for each site in the water-
shed using the above rainfall amounts and Moisture Condition IT.
Since routing of the emergency spillway hydrographs did not
produce flow through the emergency spillways, the dimensions

of the emergency spillways were determined from the freeboard
hydrographs. Hydrographs were developed for each of the flood-
water retarding structures by the distribution graph method.

An empirical equation was used to develop a curve Lo estimate

a2 range of values from which the most economical spillway was
determined. The final design was made by the flood routing
method described on page 5.8-12 of the NEH, Section 5.
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Sedimentation Investigations

Sedimentation investigations were made in accordance with procedures out-
lined in Technical Release No., 12, "Procedures for Computing Sediment
Requirements for Retarding Reservoirs', September 1959, U. S. Department of
Agriculture, Soil Conservation Service, and Memorandum WS-G-EWP-2(FW) "Sedi-
mentation Investigations in Work Plan Development", August 21, 1959, USDA,
Soil Comservation Service, Fort Worth, Texas.

Sediment Source Studies

Sediment source studies were made in the drainage areas of the 22 planned
floodwater retarding structures and the multiple-purpose structure to deter-
mine the 100-year sediment storage requirements. Detailed investigations
were made in the drainage areas of 10 planned floodwater retarding struc-
tures and the multiple-purpose structure. Estimates of sediment production
rates, based on similarity to drainage areas of structures which had been
surveyed in detail, were made for the 12 remaining planned structures.

The detailed investigations and procedures used for determining sediment
rates consisted of:

1. Field mapping of land use, cover conditions, treatment,
and slope lengths.

2, Field investigations of gullies and stream channels to
determine lengths, depths, and estimated rates of annual
erosion.

3. Utilization of soils and slope data from unpublished soil
survey field sheets.

4. Tabulation of soils by slope in percent, slope length,
land use, and cover condition classes for use with the
Musgrave equation.

5. Computation of sheet, gully, and streambank erosion.

6. Adjustments of present erosion rates to reflect the instal-
lation of planned land treatment.

7. Application of sediment delivery ratios and adjustments for
trap efficiency.

Allowance for density differences between soil in place and sediment were
made for the required sediment storage volumes. These densities were

based on volume weights of 85 pounds per cubic foot (so0il in place) and

50 pounds per cubic foot (sediment) for medium textured soils and 95 pounds
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per cubic foot (soil in place) and 75 pounds per cubic foot (sediment) for
coarse textured soils. Volume weights between the above ranges were used
for mixtures of medium and coarse textured soils.

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

Period of Structure Condition of Allocation
Deposition Pool Sediment (Percent)
First 50 Years Detention Aerated 10
Sediment (Above port) Aerated 20
Sediment (Below port) Submerged 70
Last 50 Years Detention Aerated 35
Sediment Submerged 65

Allocation of sediment in the multiple-purpose structure was based on 20
percent deposition in the detention pool, 40 percent deposition in the recre-
ation pool, and 40 percent deposition in the sediment pool,

Flood Plain Sedimentation, Scour and Swamping Damages

Field examinations for determination of physical damages to the flood plain
were made on representative areas of the West Creek flood plain. These
damages were found to be minor under present conditions. Investigations on
the remainder of the flood plain in the watershed were limited to a recon=-
naissance type survey to substantiate the similarity of conditions to those
found on West Creek.

A high water table was found to exist under most flood plain areas. The lack
of historical information and the inability of interviewed landowners to
furnish information on degree of natural wetness before modern accelerated
deposition began prevented any reliable estimates to be made on damages caused
by swamping.

Channel Stability Studies

Channel investigations for stability studies were made on the mainstem and all
major tributaries. These studies included the general geology and soils of
the drainage basin, depth and nature of the alluvium, thickness and types of
modern alluvial deposits, type of bedload carried, amount and depth of chan-
nel filling, and the nature of the underlying bedrock. Mechanical analyses

of grain size, Atterberg limits, and laboratory test for dispersion were

made of 10 disturbed samples.

The streams of the watershed have carried extremely high sediment loads in
modern times. These loads have been drastically reduced within the past
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10 years as a result of changed land use from cultivation to pastures and
woodlands and by conservation treatment. Modern overbank deposits of sandy
materials (SM to SC) average 3 feet deep or more, especially on the promi-
nent natural levee deposits along the channel banks. Filling averages

from 4 to 8 feet deep in most channels. These materials consist mostly

of fine sands and silts (SM, SP, and ML) with a d50 grain size ranging from
0.07 to 0.13 millimeter.. Field studies indicate that most streams are
capable of moving the present annual bedload contributed from upland
sources. The materials of the alluvial flood plain consist of cohesive
sandy clays (CL) and clayey sands (SC), with lenses of non-cohesive sands
(SM) occurring in the lower horizons. The plasticity index of the clay
soils ranges from 9 to 23. Soils with the higher plasticity index values
occur on West Creek and the mainstem of Attoyac Bayou. Non-cohesive beds
are generally less than 2 feet thick and are found infrequently along the
mainstem channel. None were found on West Creek. These materials, however,
are found more frequently in the central reaches of Naconiche Creek and
increase in thickness progressively downstream. Thicknesses of 6 feet or
more occur at depths of 7 to 10 feet below the flood plain in the central
and lower reaches of Naconiche Creek.

The bedrock and weathered residual materials underlying the alluvium con-
sist of very firm to hard clays and shales with occasional beds of compact
silty sands. These materials occur at depths ranging from 10 to 18 feet
below the flood plain., High water tables and permanent flows in the streams
prevent alternate wetting and drying of these beds.

Stability studies indicate that the improved channel on West Creek, the
mainstem of Attoyac Bayou, Wanders Creek, and the upper reach of Naconiche
Creek are located in material that has allowable tractive force values of
0.4 to 0.6 pound per square foot. These values were determined in accord-
ance with '"Suggested Interim Guide for the Planning and Design of Stable
Channels', issued by the Fort Worth Engineering and Watershed Planning Unit,
November 1963. Tractive forces of the designed channel fell within the
range of the higher value, indicating possible unstable conditions in some
reaches. However, analysis with use of the Schoklitch bedlcad equation
showed that the questionable conditions are not critical enough to warrant
the installation of special stabilization measures.

Geologic Investigations

Preliminary geologic investigations were made at each floodwater retarding
structure site and the multiple-purpose structure., These investigations

-included studies of exposed geologic formations, valley slopes, alluvium,

and channel banks. Core drill equipment was used at multiple-purpose struc-
ture site 23. A portable power auger was used at other sites for making
borings to obtain preliminary information on water tables, nature of founda-
tion materials, suitability and extent of borrow materials, and type of
material in the emergency spillways.
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Description of Problems

All planned structures are located within formations of the Wilcox group

and the Carrizo formation. The Wilcox group consists of massive sands,
sandy shales, shales, and lignite. The shales usually exhibit laminated
bedding of sands, silts, and clays. The thickness of these units varies
from less than one foot to many feet, Lignite beds which were observed
range from 0.5 foot to 6 feet in thickness and are well consolidated. Sands
and silty sands predominate in the Carrizo formation. Some thin shale beds
are found in the formation.

Planned floodwater retarding structure sites 1, 2, 6, and 22 are located
in the Carrizo formation. The planned multiple-purpose structure and the
remaining 18 floodwater retarding structures are located in the Wilcox
group.

Groundwater and Foundation - High water tables with associated zones of
soft foundation materials occur with varying degrees of geverity at all
sites. The depths below the flood plain range from 4 to 8 feet with
fluctuations due to seasonal wet and dry periods, TFirm foundation materials
consisting mainly of sandy clays (CL) and clayey sands (SC) occur below the
saturated zones at depths ranging from 8 to 12 feet,

Embankment Materials - Borrow for embankment purposes will be limited

from the alluvial valleys because of the high water tables at most sites.
Adequate materials are available from the hillside areas upstream of the
abutments. These materials consist of weathered residual soils classified
as CL, SC, and SM under the Unified Soil Classification System. The under-
lying materials range from sandy and clayey shales to sands. Non-cohesive
sandy materials predominate in the borrow areas of sites 1, 17, 19, and 22.
These materials will be encountered at other sites in conjunction with co-
hesive soils.

Springs and lLeakage Problems - Spring flow from sandy beds in the abutments
occurs at a number of sites. These beds and other sandy members in the
abutments and foundations will probably cause leakage and seepage problems

at most sites. Saturated sands (SP and SM) were found to be 22 feet deep
over impermeable clays in the foundation at site 23.

Emergency Spiliways - The emergency spillways of sites 1, 2, 6, and 22 will
be located in highly erosive sands (SP) and silty sands (SM). The spillways
of sites 3, 5, 7, 8, 9, 10, and 11 are located in areas where excavation
will remove the moderately erodible cohesive materials and expose highly
erosive non-cohesive materials. Spillways for the remaining sites will be
located in low to moderately erosive material.

Additional Investigations

Detailed investigations with core drilling equipment and sampling for lab-
oratory tests to determine suitability of materials will be made at all
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sites prior to final design.

Economic Investigations

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

Determination of Annual Benefits from Reduction in Damages

Agricultural damage schedules were obtained by interviewing landowners and
operators of approximately 40 percent of the flood plain., These schedules
covered past, present, and future land use, crop distribution under normal
conditions, crop yields, other agricultural losses and duration of flood-
ing. Supplemental data on normal crop yields were obtained from agricul-
tural workers in the area. The present land use on all of the flood plain
was obtained by field mapping.

Analyses of this information formed the basis for determining the damage-
able value and damage rates for various durations and seasons of flooding.
The proper rates of damage were applied to the floods, in the historical
series, covering the period 1940-1962, inclusive. An adjustment was made
to take into account the effect of recurrent flooding when several floods
occurred within one year,

Field studies indicated that land use, yields, frequency of flooding and
anticipated future use were practically the same for all of the flood plain
in the project area. Consequently, the same damageable values were used
for all areas. Fstimates of damage to other agricultural property such as
fences, livestock, on~farm roads, and farm equipment were made from the
analysis of information contained in the flood damage schedules.

The monetary value of the physical damage to the flood plain land from
erosion and sediment is not measurable, Sediment damage is included in
crop and pasture damage as a loss in grazing due to films of sediment on
plants,

Indirect damages involve such items as additional travel time for farmers,
rerouting of general traffic, school buses and mail deliveries, and costs
of extra feed for livestock during and after floods. Based on information
and data obtained from watersheds previously analyzed, it was determined
indirect damages approximate 10 percent of the direct damages.

Owners and operators were asked what changes they would make in their

flood plain land use or cropping systems if flood protection were provided,
They indicated that a shift would be made from woodland pasture te open
pasture. Consequently, it is not expected that acreages of crops subject
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to acreage allotments will be increased as a result of the project. Bene-
fits from more intensive land use in protected areas have been estimated
(table B).

Benefits outside the project area were evaluated in the same manner as those
in the watershed.

Lake Naconiche, with approximately 585 surface acres, will have recreation
storage and facilities installed. Favorable temperatures exist for over

six months of the year for almost all types of recreation and longer periods
for selected types. Sixteen percent, or more than 1.5 million of the people
in Texas, live in the Houston and Beaumont-Port Arthur areas, which are
located within 120 miles of the watershed. With the construction of Lake
Naconiche vacationers could be attracted from anywhetre within a 200-mile
radius. During the 1950-1960 decade the population increase in this poten-
tial user area averaged more than 40 percent. Several large reservoirs exist
or are proposed in the area near the watershed. Analysis of available recre-
ational information and of similar reservoirs indicate that Lake Naconiche
will have an average use of 50,000 visitor days annually at a value of $1.50
per visitor day,

A similar method was used for the evaluation of incidental recreation bene-
fits from the sediment pools of floodwater retarding structures that will
be open for public use. This analysis indicated that the project will have
an average use of 16,000 visitor days annually and net benefits of $0.30
per vigitor day, after allowances of $0.20 for associated costs. It was
estimated that the capacity of the sediment pools would remain adequate for
recreational purposes for 50 years and decline to zero at the end of 75
years. The incidental recreational benefits were discounted to allow for
this depletion in capacity. The number of structures on live streams fed
by spring flow and the relatively high rainfall in the watershed will mini-
mize depletion of storage by evaporation.

Redevelopment benefits which would acecrue during project installation and

from operation and maintenance were calculated by applying prevailing wage
rates to the amount of local labor by classes and types that will be used

by contractors. This estimate was converted to an average annual equivalent
value by the application of appropriate amortization factors. The estimate

of the amount of local labor which will be used was based on an analysis of
recent contracts. Shelby, Rusk, and Nacogdoches Counties have been designated
as eligible for assistance under the Area Redevelopment Act.

The value of local secondary benefits stemming from the project was consid-
ered to be equal to 10 percent of the direct primary benefits. This ex-
cludes all indirect benefits from the computation of secondary benefits,

The value of local secondary benefits induced by the project was considered
to be equal to 10 percent of the increased costs that primary producers will
incur in connection with increased production.
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The values of easements were determined through local appraisal, giving
full consideration to the current real estate market values. An estimate
was made of the value of production lost in the pool areas after instal-
lation of the program. 1In this appraisal it was considered that the
sediment pools would yield no production. The land covered by the deten-
tion peols would be used as pasture after installation of the structures.
The average annual loss in production within the floodwater retarding
structures plus secondary costs therefrom were compared with the amortized
value of easements. The easement value was found to be greater and there-
fore was used in economic justification to assure a conservative benefit
cost analysis.

Fish and Wildlife Tnvestigations

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

"The Attoyac River provides a considerable amount of fishing,
mostly to local people. It is fished for catfishes, white
crappie, black crappie, various species of sunfishes, and to
a lesser extent, for largemouth bass.

"The principal hunting in the watershed is for squirrels,
ducks, white-tailed deer, foxes, raccoons, and opossums.

Some minks are trapped. Hunting is generally by permission

of the landowners, However, in instances where land is owned
by large nonresident lumber companies, there is no restriction
placed on hunters and trappers.

"Other species of wildlife found in the area include bobwhite,
mourning dove, rabbit, bobcat, skunk, and red wolf.

"Our reconnaissance study of the proposed Attoyac River Water-
shed Project indicates that fish and wildlife generally will

be benefited. Permanent impoundments formed by floodwater
retarding structures will increase opportunities for fishing
and provide some habitat for waterfowl. Reduced runoff of
floodwaters will be beneficial to stream fish and to wildlife
of the flood plain. The construction of farm ponds and the
application of other land-improvement measures will also offer
opportunities for the enhancement of fish and wildlife resources
in the watershed.

"Construction clearing of brush and timber for floodwater

retarding structures, farm ponds, terraces, diversions, grade
stabilization structures, and other structural practices will
eliminate wildlife habitat. Wildlife will be displaced from
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the permanent pools of farm ponds and floodwater retarding
structures. Clearing of bottomland timber and brush probably
will be accelerated with flood control thereby further reduc-
ing wildlife habitat.

"Serious damage to both fish and wildlife habitat would be
wrought by channel improvement measures which would lower the
quality of figh habitat through channel clearing and enlarging
of channel capacities by widening or deepening or by raising
of banks. Streambank brush and tree removal in conjunction
with channel improvements would eliminate valuable wildl{ife
habitat.

"Excellent opportunities exist for the development of fish

and wildlife in the Attoyac River Watershed under the authority
of the Watershed Protection and Flood Prevention Act. De-
velopment for fish and wildlife should include measures designed
to replace unavoidable habitat losses as well as those designed
to produce fish and wildlife benefits.

"Present and future watershed planning and practices, whether
on a watershed-wide or individual farm basis, should emphasize
that proper water and land management 1s conducive to good
fishing and hunting. With a Dinimum of planning and expense,
many water retarding, erosion prevention, and goil-building
practices may be made to produce fish and wildlife in addition
to their other conservation functions.

"Impounding new water areas, for example, will not result
automatically in additional good fishing in the watershed.
Each new water area poses complex problems with respect to
analysis of habitat conditions, species and numbers of figh
best guited for stocking, and long range management methods.
Owners of new water areas or those persons responsible for
managing new water areas, should seed professional advice in
the preparation of fisheries managemant plans to ingure the
establishment and maintenance of good fishing. The same
principle applies with respect to development of wildlife
habitat.

"Specifications for channel improvements should incorporate
measures designed to restore pools and food-producing riffles
logt through dredging, to stabilize banks, and to retain or
replace as much streambank woody vegetation as possible.

"Wildlife losses would be minimized if care were taken to
retain or replace woody vegetation wherever possible when
applying land treatment practices. Where habitat losses
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are unavoidable, as in construction clearing, they should be
replaced by planting following completion of construction,

or by habitat development of odd areas or idle lands. Selec-
tion of grasses, trees, and shrubs for erosion control plantings
should include species valuable as food and cover for wildlife.

"Habitat lost through clearing and inundation in floodwater
retarding structures and farm ponds could be replaced and

even enhanced through proper management. Floodwater retarding
structures and farm ponds should be fenced to exclude live-
stock. Fencing would prevent soil disturbances around the
shorelines, prevent possible contamination of the water from
livestock sprays, and prevent the destruction of wildlife

food and cover plants. TFenced perimeter lands and flood pools
should be planted to wildlife food and cover plants,

"Maximum fishing and hunting would be realized if public
access were provided to the floodwater retarding sites.

"In addition to the general Steps outlined above, consideration
should be given to the inclusion of fishing and hunting meas-
ures in multi-purpose reservoir development to prevent or
replace habitat losses and to enhance fish and wildlife in the
watershed. Fishing and hunting can be a specific objective of
multi-purpose reservoir development with additional water stor-
age and perimeter lands purchased for, and allocated to, fish
and wildlife purposes. Or, fish and wildlife development can
be a supplemental objective in conjunction with multi-purpose
development for municipal or industrial water supply.

"It is recommended:

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

"2, That floodwater retarding structures and farm
ponds be fenced against livestock to prevent
destruction of food and cover plants and to aid
in the stabiligation of reservoir shorelines.

"3. That special plantings consisting of species
having value as food and cover for wildlife be
made near floodwater retarding structures.

4. That specifications for channel improvements include
provisions for restoration of pool and riffle areas,




streambank stabilization, and the retention or
replacement of stream bank woody vegetation.

"5, That plant species having value as food and cover
for wildlife be included in erosion control plant~
ings.

6. That public access by provided to the floodwater
detention sites.

"No detailed studies are considered necessary at this time. If
local interests express a desire to include measures for the
enhancement of fish and wildlife in the project development, this
office in cooperation with the Texas Game and Fish Commission will
be happy to offer advice in the preparation of plans for inclusion
of such measures.'




Table A - Basic Recreational Facilities

Attoyac Bayou Watershed, Texas
Lake Naconiche (Site 23)

. : + Unit 8 Amount
Item + Unit : Number : Cost G 1/

(dollars) (dollars)

1. Land Acre 20 150 3,000
2. Parking Areas Number 3 3,000 9,000
3. Access Roads Eﬁgigeiuﬁzgce %ég; Mile 4,22 L.S. 39,800
4. Boat Docks and Launching Ramps Number 1 6,250 6,250
5. Swimming Beach Acre 2 L.S. 2,400
6. Sanitary Facilities 2/ Number 2 4,000 8,000
7. Sanitary Facilities 3/ Number 6 500 3,000
8. Barbecue Pits Number 20 75 1,500
9. Picnic Tables and Benches
(Concrete) Number 30 250 7,500
Subtotal 80,450
Installation Services 6,230
Administration of Contract 500
Total 87,180

1/ Cost includes 10 percent for contingencies.

2/ Showers, rest rooms, and septic tank. A public water supply will be
available.

3/ Pit type sanitary facility.

May 1964
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