A ' M .
L// LL&'//J,H/ PR AN

WORK PLAN

FOR
'WATERSHED PROTECTION, FLOOD PREVENTION, RECREATION AND

AGRICULTURAL AND NON-AGRICULTURAL WATER MANAGENENT

CHOCTAW CREEK WATERSHED
GRAYSON COUNTY, TEXAS




WATERSEHE WiRE PEAN AUREEMENT
PREFACE
SIMBLARY OF PLAN

NESCRITIION OF THE WATEWSHED .
Phywical Data PR
Ecumuinic Data
Land Treatmrnt Oata

WATERSHED PROBLEMS . ., . . . . . .
Floodwater Damages PN
Erasiyn Damage
Sedlment Dswmage .

Prubiewms Relating to Nater Hanagement

PROJECTS OF OTHER AGENCLES . . ,
HASIS FOR PROJECT FORMULATIOM

WORKS OF TMPROVEMENT TO BE INSTALLED .
Lind Treatment Measures . .
Structural Measures

EXPLANATION OF INSTALLATION COSTS
Land Treatment
Floudwater Rctarding Stru:tures
Stream Channel improvement
Crade Stahilizarlon Structures
Mattipie-Purpose Structures
Allocation by Purpose
Allocation of Cost of Land nghts1

TABLE OF

Page
i

i%

oo B ko

10
12
12

14

36
14

23

23
23
24
24
25

Relecations, Ete.,to Purpose and Cost

Sharing - Site 35 27
Cost Sharing Summaries for Hulttple-

Purpose Sites . . . . , . . . .. 29
Summary of Ail Costs , P 13
Schedule of Obligations ., . . 34

EFFECTS OF WORKS OF IMPROVEMENT . , . . 34
PROJECT BEMEFITS . . . . . . ., . . . . 39
COMPAR1SON OF BENEFITS AND COSTS . . 41
PROJECT INSTALLATION . , 42
FTNANCING PROJECT INSTALLATION , 46
PROVISIONS FOR OPERATION AND MAINTEMANCE . 48
Operation, Mailntenance, and Placement
Cost Distriburion , , , . , 49
TABLES
Table | - Estimatcd Projeet Installatlon
Cast . 51
Tabie §A - Status of Natershed Norks v
Impruvement 52
Table 2 - fL4rimated Structure Cost
Distributlon e e e 53
Takle 2A - Cust Allotation and Cost Sharing
Surmary .. 55
Tablv T - Srructare Data - Floudwater
Rurarding Structures . 56
Table I - Struetire Data - Channelfs . oD
Tatle /K - Ztrurcure Data - Grade
Stakifization Structurns B2
Tible & - Annuai Cost , L) ]
Tihie 5 Eetiwmed Average Anuuut Flund
Jumage Reductivn Beuofits h4
Tahbe n - Compurisen ! Benefles and Cuses
e Structural Metsurgs 55

CONTENTS

iNVESTIGATIONS AND ANALYSES
Land Use and Treatment
Engineering inuestipativny
Hydraullc and Hydrologic anPbtlgdtllnh
Sedimentat tun lnveatlgacions
Sediment Suvirce Stuitles
Flood Plain Sedimentation and S:our
Domages ., . ., .
Channel Stabllity Studtes .
Geoiogle Inveatigations . . . . . . .
Description of Problems . , . '
Eronomic Investigaticns -
Selection of Evaluation Reaches .
Determinaticn of Non Apriculrural
Osmages |,

Netrrminotion ol ﬂhrlcﬂlturdl DamaPes .

Fish and Wildlife Investigationa

F1GUR

Flgure 1 - Sectlon of a Typiral Floodwater

Retarding Structure

Figure 2 - Typical Ploodwater Retarding
Structure - General Pian and

Profile

Figure 24 - Typical Floodwater Retarding
Structure - Structure Plan

and Sect Lon

Figuore 3 - Typlcal Grade Stabllization
Structure

Flgure 4
Ore Lake)

Figure 5 - Racreetion Facilities {5ite 35 -

Iron Ore Lake)
Flgure & - Racreation Area (Site 38 -
Watarioo Lake)

Figure ¥ - Recreation Pacilitiea (Site 38 -

Waterloo Lake)
Flgure & - Problem Location Map

Figure 9 - Urban Berefit Area, Sherman,

Texas
Figure 10 - Project Map

- Recrcatlon Area (Site 35 - Tron

Puge

L
LA
Ll
Ju
71
71

74
75
76
76

78
7B

79
.3



WATERSHED WORK PLAN AGREEMENT
between the

Choctaw Watershed Water Improvement District
Local Organization

Upper Elm-Red Soil and Water Conservation District
Local Organization

Grayson County Commissioners Court
Local Organization

City of Sherman
Local Organization

City of Denison
Local Organization

City of Bells
Local Organization

City of Howe
Local Organization

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

and the

Soil Conservation Service
United States Department of Agriculture
{hereinafter referred to as the Service)

Whereas, application haa 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 Choctaw

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

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

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

Creek Watershed, State of Texas ;
hereinafter referred to as the watershed work plan, which plan is annexed to
and made a part of this agreement;
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Now, therefore, in view of the foregoing considerations, the Spongoring
Local Organization and the Secretary of Agriculture, through the Service,
hereby agree on the watershed work plan, and further agree that the works
of improvement as set forth in said plan can be installed in about 7
years.

It is mutually agreed that in installing and operating and maintaining
the works of improvement substantially in accordance with the terms,
conditions, and stipulations provided for in the watershed work plan:

1. The Sponsoring Local Organization will acquire such land, ease-
ments or rights-of-way as will be needed in connection with the
works of improvement. (Estimated Cost $2,197,041). The percen-
tages of this cost to be borne by the Sponsoring Local Organization
and the Service are as follows:

Estimated
Sponsoring Land, Easements, and
Works of Local Rights-of-Way
Improvement Organization Service Cost
(percent) (percent) (dollars)

tltiple-Purpose Structure No. 35

\d Basic Recreation Facilities (Sherman)

Payments to landowners for 1,070

acres and cost of relocation

or modification of improve-

ments 64.62 35.38 608,000
Legal fees, survey costs,

flowage easements, and

other costs 100.00 - 18,750

ttiple-Purpose Structure No. 38

id Basic Recreation Facilities (Denison

Payments to landowners for 22

acres and cost of relocation

or modification of improve-

ments 30.00 50.00 17,800
Legal fees, survey costs,

flowage easements, and

other costs 100.00 - 6,100

1 Other Structural Measures 100.00 - 1,546,391 -

2. The Sponsoring Local Organization will acquire or provide assurance
that landowners or water users have acquired such water rights
pursuant to State law as may be needed in the installation and
operation of the works of improvement. (Estimated cost $7,200).




3. The percentages of construction costs of
paid by the Sponsoring Local Or

as follows:

Works of

Improvement

ultiple-Purpose Structure
ultiple-Purpose Structure
ultiple-Purpose Structure
Diversion Works
ultiple-Purpose Structure
Diversion Works

No.
No.
No.

No.

ultiple-Purpose Structure No.

ultiple-Purpose Structure

No.

Basic Recreation Facilities

ultiple-Purpose Structure

No.

Basic Recreation Facilities

iii

structural measures to be
ganization and by the Service are

10,180 feet of Stream Channel Improvement -

1,600 feet of Drainage Main and Laterals

(Choctaw WWID)

+ Single-Purpose Floodwater Retarding

Structures

Sponsoring Estimated

Local Construction

Organization Service Cost

(percent) (percent) (dollars)
1 (Sherman) 53.20 46,80 718,300
4 (Sherman) 64.00 36.00 462,000
13 (Howe) 63.33 36.67 210,100
100.00 - 75,000
30 (Bells) 43.02 56.98 129,800
100.00 - 75,000
34 (Choctaw WWID) - 20.87 79.13 42,900
35 (Sherman) 59.13 40,87 597,300
50.00 50.00 281,600
38 (Denison) 14,845 85.155 103,400
50.00 50.00 144,210
100.00 391,600
25.00 75.00 7,700
- 100.00 2,081,200
100.00 15,950

Grade Stabilization Structures -

4. The percentages of the cost for installation services to be borne
by the Sponsoring Local Organization and the Service are as follows:

Works of

Improvement

tltiple-Purpose Structure
1ltiple-Purpose Structure
1ltiple-Purpose Structure
Diversion Works

\ltiple-Purpose Structure
Diversion Works

tiple-Purposge Structure
itiple-Purpose Structure

No.
No.
No.

No.

No.
No.

Basic Recreation Facilities

1tiple-Purpose Structure

No.

Basic Recreation Facilities

Sponsoring ‘Estimated

Local Installation

Organization Service Service Cost
(percent) (percent) (dollars)
1 (Sherman) 53.20 46.80 132,077
4 (Sherman) 64.00 36.00 84,950
13 (Howe) 63.33 36.67 38,632
100,00 - 9,000
30 (Belis) 43.02 56.98 28,072
100,00 - 9,000
34 (Choctaw WWID) 20.87 79.13 11,582
35 (Sherman) 50,62 49,138 109,829
50.00 50.00 51,778
38 (Dbenison) - 100.00 24,576
50.00 50.00 26,518
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4. Continued.
Sponsoring Estimated
Works of Local Installation
Improvement Organization Service Service Cost
. (percent) {(percent) (dollars)
10,180 feet of Stream Channel Improvement - 100.00 79,059
1,600 feet of Drainage Main and Laterals - 100.00 03,239
4 Single-Purpose Floodwater Retarding
Structures - 100.00 524,633
Grade Stabilization Structures - 100.00 4,651
5. The Sponsoring Local Organization will bear the costs of

10.

11,

administering contracts. (Estimated cost $39,500.)

The Sponsoring Local Organization will obtain agreemengs from

owners of not less than 50 percent of the land above egach reservoir
and floodwater retarding structure that they will carry out conserva-
tion farm or ranch plans on their land,

The Sponsoring Local Organization will provide asslstapce to
landowners and operators to assure the installation of the land
treatment measures shown in the watershed work plan.

The Sponsoring Local Organization will encourage landowners and
operators to operate and maintain the land treatment mpasures
for the protection and improvement of the watershed. '

The Sponsoring Local Organization will be responsible for the
operation and maintenance of the structural works of improvement
by actually performing the work or arranging for such work in
accordance with agreements to be entered into prior to isguing
invitations to bid for construction work or concurrently with
land rights, facilities or project agreements.

The costs shown in this agreement represent preliminary estimates.
In finally determining the costs to be borne by the parties hereto,
the actual costs incurred in the installation of works of improve-
ment will be used.

This agreement does not constitute a financial documenf to serve

as a basis for the obligation of Federal funds, and financial and
other assistance to be furnished by the Service in carrying out

the watershed work plan is contingent on the appropriation of funds
for this purpose.
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Where there is a Federal contribution to the project costs, separate
agreements in connection with each phase will be entered into between

the Service and the Sponsoring Local Organization prior to the incurrence
of any financial obligations. Such dgreements will set forth in detail
the financial and working arrangements and other conditions that are

applicable,

The Sponsoring Local Organization will deposit with the Service
sufficient funds to cover its share of the estimated cost of instal-
lation services to be furnished by the Service. These funds will be
deposited in advance of the services being rendered and will be placed
in a special account from which the Service will disburse to pay the
Sponsoring Local Organization's cost share of such services.

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

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

14, The Spomsoring Local Organizations agree that all land on which cost-
sharing has been provided will not be sold or otherwise disposed of for
the evaluated life of the project except to a public agency which will
continue to maintain and operate the recreational development in accordance
with the Operation and Maintenance Agreement.

15, 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 agree-
ment if made with a corporation for its general benefit,

Choctaw Watershed Water Improvement District
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Upper Elm-Red Soil and Water Conservation Digtrict
. Local Organization

The signing of this agreement was authorized by a resolution of the govern-
ing body of the Upper Elm-Red Soil and Water Conservation District
Local Qrganization

bgred 14/ A

adopted at a meeting held on

77
V4

Date Lo & /944
// 7/

Grayson County Commissioners Court

oc zation
BY‘ =

) s Tr _//

-

The signing of this agreement was author

ized by a resolution of the govern-
ing body of the

Grayson County Commissioners Court
Local Organization

adopted at a meeting held on 6 -7 - 6 é
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City of Sherman
Local Qrganization

By qé>§34:

G. K. pAens
Title Lo

\ .
Date g;\kébthwﬁ - dﬂ.f\C\Uka
RN
The signing of this agreement was authorized by a resolution of the governing
body of the City of Sherman
Local Organization

adopted at a meeting held on J_"-"/é *44

i
/-'e:tf/ ﬂ(’*ﬁ"«?
2

City of Den1son
ocal 0 on

é/i%

The signing of this agreement was authorized by a resolution of the governing
body of the City of Denison
Local Organization

. e s
adopted at a meeting held on {__A,lh_/' ~r /’f"/(

.?/’—/i,,, " // 2
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City of Bellg
Local Organjfation _‘““\\

By -
titte At gor
Date 7 %m—- Celr

[

The signing of this agreement was authorizdgfz; a resolution of the governing
body of the __City of Bells
Local Organization

adopted at a meeting held on June 7, 1966

(Secre%ry Locq)¥ Organization)
3

Date _ June 7, 1966

City of Howe
ization

Loc

By

c.-C.
Title —

Jone

Date

tum
?“”é

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

body of the City of Howe
Local Organization
adopted at a meeting held on’ frere 7, /3;/(5:

[}
w

(Secretary, Local Organization)

Date_f:ziﬂ/‘_,[; ,7;f /étf([

Soil Conservation Service
United States Department of Agriculture

By

Date
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WATERSHED WORK PLAN

CHOCTAW CREEK WATERSHED
Grayson County, Texas
November 1965

PREFACE

The work plan for watershed protection and flood prevention,
recreation, and agricultural and non-agricultural water
development in the Choctaw Creek watershed, Texas, was pre-
pared by the Choctaw Watershed Water Improvement District,
the Upper Elm-Red Soil and Water Conservation District, the
cities of Sherman, Denison, Howe, and Bells, Texas, and the
Grayson County Commissioners Court, the local sponsoring
organizations. Technical assistance was provided by the Soil
Conservation Service of the U. S. Department of Agriculture,
The Bureau of Sport Fisheries and Wildlife of the U. 8§,
Department of Interior collaborated with the Texas Parks

and Wildlife Department in the preparation of a reconnaissance
report of the fish and wildlife aspects of the watershed.

The Texas Water Development Board assisted the city of Bells
to determine its needs for municipal water. Financial
assistance in developing the work plan was provided by the
Soil Conservation Service of the U. §. Department of Agri-
culture and the Texas State Soil Conservation Board. Housing
for the planning staff was provided by the Grayson County
Commissioners Court.

4-21280 5-68



THE SPONSORS

Seated, left to right: Harold
Skaggs, Chairman, Upper Elm-Red
Soil and Water Conservation
District; Les Tribble, County
Judge, Grayson County; T. G.
McGraw, President Choctaw Water-
shed Water Improvement Diastrict.

Standing: G. R. Stephens (left), Mayor, City of Sherman; Arthur
Boatright, Mayor, City of Bella.

Insert, left to right: Mayor C, C. Jones, Howe, and Mayor Worth
Campbell, Denison,



WATERSHED WORK PLAN
FOR
WATERSHED PROTECTION, FLOOD PREVENTION, RECREATION,
AND

AGRICULTURAL AND NON-AGRICULTURAL WATER MANAGEMENT

CHOCTAW CREEK WATERSHED
Grayson County, 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:

Choctaw Watershed Water Improvement District

Upper Flm-Red Soil and Water Conservation District

Grayson County Commissioners Court

City of Sherman

City of Denison

City of Bells
City of Howe

With Assistance By:

U. §. Department of Agriculture
Soil Conservation Service
November 1965

“-3i1kso LN ] ]
VEDA-BCA-FORT WORIN. Ihs 1ARS



WATERSHED WORK PLAN
CHOCTAW CREEK WATERSHED

Grayson County, Texas
November 1965

SUMMARY OF PLAN

Choctaw Creek watershed comprises an area of 262.5 square miles and is
located in the northeastern part of Grayson County, Texas. The cities
of Sherman, Bells, and Howe, and half of the city of Denison are within
the watershed.

About 31 percent of the project area is cropland, 55 percent is grassland,
and 14 percent is miscellaneous, such as citles, farmsteads, industrial
property, and roads. All of the agricultural land is privately owmed,.

The principal problem in the watershed is frequent flooding of 11,527 v
acres of bottomland along Choctaw Creek and its tributaries. Sand and
Post Oak Creeks, tributaries of Choctaw Creek, offer a grave threat to
encroaching building developments upon their flood plains in the city of
Sherman. The total floodwater, sediment, and erosion damages are esti-
mated to be $254,939 annually,

The work plan proposes the application of land treatment measures at an
accelerated rate during a 7-year installation period for the protection

of the watershed. Measures needed are those which will improve the
hydrologic condition of the crop and grassland, The installation cost

of these measures is $2,258,955, Of this amount, $25,267 will be borne

by Public Law 566 funds to accelerate application of needed land treatment
measures, Thirty-four floodwater retarding structures, 7 multiple-purpose
structures, 7 grade stabilization structures, 20,87 miles of stream channel
improvement, and 4.09 miles of drainage main and laterals will be installed.
The multiple-purpose structures which create Iron Ore Lake, Site 35, and
Waterloo Lake, Site 38, will have basic recreation facilities for water-
based recreation. 1Iron Ore Lake will have storage for municipal water
supply in addition to flood prevention and recreation storage. Four
nultiple-purpose sites, 1, 4, 13, and 30, will have municipal water storage
as well as flood prevention storage.

The estimated cost of the structural measures is $8,717,397. The Public
Law 566 share of the cost is $4,812,279. The local share of the cost is
$3,905,118, All of the structural measures will be installed during a
7-year installation period.

The project will benefit directly about 100 owners and operators of 10, 100
acres of agricultural flood plain, the landowmers and residents of urban

LTV B 4 -8KF



property within the city of Sherman and the owners and operators of 260
acres of wet land in the Carpenters Bluff area.

Damages will be reduced to $49,053. Total benefits from the project will
be $473,269 annually. The ratio of the average annual benefits accruing
to structural measures ($464,422) to the average annual cost of these
measures ($314,164) 1s 1,5 to 1.0,

The land treatment measures will be operated and maintained by the owners
and operators of the land upon which the measures will be applied under
agreements with the Upper Elm-Red So0il and Water Comservation District.
The structural measures will be operated and maintained by the Choctaw
Watershed Water Improvement District, the cities of Sherman, Denison,
Howe, and Bells, Texas, and the Grayson County Commissioners Court. The
value of the cost for operation, maintenance, and replacement is estimated
to be $28,582 annually,

DESCRIPTION OF THE WATERSHED

"I must say as to what I have seen of Texas it is the garden
spot of the world, the best land and the best prospects for
health I ever saw is here . . . I expect in all probability
to settle on Bodark or Choctaw Bayou of Red River, that I
have no doubt is the richest country in the world, good land
and plenty of timber, and the best springs and good mill
Streams, good range, clear water and every appearance of
health. Game aplenty, It is in the pass where the buffalo
passes from north to south and back twice &z year; and bees
and honey plenty."

So wrote David Crockett to his children in Tennessee, in early January of
1836. '

Physical Data

Choctaw Creek watershed lies in the northeastern part of Grayson County in
North Texas. 1t drains an area of approximately 168,000 acres or 262.5
square miles. Choctaw Creek heads 7 miles southwest of the city of Sherman
and flows in a northeasterly direction into the Red River about 16 miles
downstream from Lake Texoma. Post Oak and Iron Ore Creeks flow into the
mainstem from the northwest. Mill and Cedar Creeks enter from the south,

Sherman, located in the central part of the watershed on Post Oak Creek,
and Denison, located on the northern divide, are the largest cities in the
watershed. Other incorporated towns include Howe and Tom Bean, located on
the southern divide, and Bells, located in the eastern part of the water-

shed.

-2128¢ 3-40



All of the watershed is underlain by Cretaceous rocks of the Comanche and
Gulf series. The Austin chalk, Eagle Ford shale, and Woodbine sand forma-
tions of the Gulf series make up over 75 percent of this coverage. Heavy
clay soils of the Blackland Prairies have developed on the chalks and
shales under a tall-grass prairie. The topography is gently to moderately
rolling. An area with steep slopes is located south of Choctaw Creek,
Sandy soils of the East Cross Timbers have developed on the Woodbine sands.
This area hasg a Bently rolling to hilly topography. It is covered by a
savannah type vegetation under natural conditions.

Elevations above mean sea level range from 900 feet in the headwaters to
480 feet in the channel near the Red River, '

Mineral resources include petroleum production near Sherman, local road
base materials from the Austin chalk, and aome sand and gravel production
from the Quaternary terrace deposits. Shallow wells in the Woodbine sands
supply the greater portion of the groundwater. Deep wells in the Trinity
sands are of secondary importance. The Pawpaw sands, Eagle Ford shale,
and Austin chalk furnish water in small amounts,

The alluvial materials of the valleys are derived mainly from the Blackland
Prairies. Highly productive flood plain soils of the Frio and Trinity
series predominate. Some Miller and Yahola soils occur in the lower
reaches near the Red River,

The over-all land use in the watershed is as follows;

Land Use Acres Percent
Cultivated 52,248 31
Grassland 93,072 35
Miscellaneous 1/ 22,680 14

Total 168,000 100

1/ Area in roads, railroads, towns, farmsteads, and lakes.

The mean annual rainfall of 139,05 inches 1is well distributed, with larger
average monthly amounts occurring in April and May. Mean temperatures
range from 84.2 degrees Fahrenheit in July to 42.5 degrees in January,

The average date of the last killing frost is March 20 and that of the
first killing frost is November 14, providing a normal frost-free period of
239 days. '

Economic Data

Choctaw Creek watershed is located in Grayson County, which has an agri-
cultural-industrial economy. Approximately one Person in eighteen is
employed in manufacturing, Sherman and Denison have been, and still are,

d« 21280 -4




Cultivated land is being converted to grassland at a rapid rate, This
field of coastal bermudagrass has been out of crop production for only 10

months.
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the home of most industry in the county. Industries in Sherman include
cottonseed products, grain processing, food processing and distribution,
surgical bandages, business machines, cotton gin machinery, petroleum,
construction machinery, oil well servicing, aluminum products, asphalt,
pipe, truck bodies, boats, and others. Denison has long been a leading
railroad center in north central Texas. The railroad and its shops were
the backbone of the economy for many years. In recent years, however,
many new industries have joined the old. Denison's Industries include
refrigerated foods, canning plants, textiles, food processing, peanut wilil,
clothing, wood pPreserving, pipes, and furniture. Manufacturing accounts
for almost 50 percent of the total county income.

In 1963 the county produced 7,133,321 barrels of oil,

Agricultural income in 1963 in Grayson County was $9,616,483 (approximately
18 percent of county income). Although Grayson County is not totally
dependent on its agricultural income, it remains a significant factor in
the over-all economy. Cash crops account for an Income of $4,929,394 per
year., Principal crops grown are small grains, alfalfa, grain sorghums,
cotton and corn. However, there is a gradual shifting of acreage from
cropland to grazing land, Agricultural land is being lost to the indus-
trial and urban areas of Sherman, Denison, and Howe at & rapid rate, This
expansion, plus the proximity of Perrin Air Force Base and Lake Texoma,
has caused a steady increase in the price of land. Much of the land is
being bought by residents of the Dallas-Fort Worth area and by military
and civilian personnel stationed at Perrin AFB for retirement purposes.

In Grayson County as a whole, the average farm of 208 acres is valued
in excess of $24,000 for land and buildings. However, in the watershed
farms are smaller and are valued considerably higher. About 75 percent
of the flood plain area is included in family-type farms,

According to the 1960 U, s. census, the distribution of population in
Grayson County by place of residence is as follows: rural farm, 8.6
percent; rural non-farm, 26,1 percent; and urban, 65.3 percent., A
higher percentage of the residents of the watershed are urban and rural
non-farm.

Present crop distribution on the flood plain is as follows: wheat, 40
percent; alfalfa, 20 percent; pasture, 20 percent; hay, 10 percent; oats,
5 percent; wooded pasture, 4 percent; and miscellaneous areas, 1 percent,
Future trends appear to be toward increased alfalfa and hay production,
with an increase in livestock Programs. There is no indication that
acreages of crops in surplus supply will be increased.

r

Five railroads and 18 truck lines provide excellent facilities for
transportacion.
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Land Treatwment Data

The watershed is served by the Soil Comservation Service Work Unit at
Sherman, which assists the Upper Elm-Red Soil and Water Conservation
District. This district was organized in 1941 with the Grayson County
portion, mow Zone 5, being annexed in 1942.

A Civilian Conservation Corps Camp was located in Sherman for a period of
3 years, 1936-1939. Leading farmers at that time cooperated with the
camp and started waterway and terrace comstruction as well &8 pasture
developnment,

County agents, vocational agriculture imstructors and their students, and
Production and Marketing Administration field men, as well as Soil Conser-
vation Service persomnel, ran many miles of terraces in the next few years,
Many of these terraces are still in existence even though much of the land
has been retired from cultivation.

Most of the upland area was intensively cultivated in the past. Rapid
deterioration of the natural fertility of the East Cross Timbers soils
resulted in reversion to woods and low quality grasses. Large areas of
soils in the Blackland Prairies have been converted to pastures. Most
cultivated areas are now confined to land capability classes II and TII.

There are 975 operating umits in the watershed. Basic conservation plans
have been developed for 605, or 62 percent,

Cooperators with the Soil and Water Conservation District have applied
approximately 60 percent of the planned practices. About 50 percent
of the cropland and 40 percent of the grassland have been adequately
treated. Table 1A lists the practices which have been applied. The
total cost of applying these practices is estimated at $2,777,889,

Application of land treatment has been lagging in the area of steep
Blackland soils located on the south side of Choctaw Creek., These soils
have lost most or all of the original topsoil. Active gullies are

eroding into the underlying soft marl bedrock materials., The low inherent
fertility of this material prevents natural revegetation, Low economic
returns from this land have discouraged or hindered treatment by many
landowners. In the flood plain a high percent of the cultivated cxops

are being grown on land that is frequently flooded.

WATERSHED PROBLEMS

Floodwater Damageg

The principal problem in the watershed is frequent flood damage occurring
on approximately 11,527 acres of valuable land. The area subject to damages
a3 described herein is the flood plain that would be inundated by the 50-year
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Flood of February 9, 1965 on Choctaw Creek. Eight similar floods occur
in the fall of 1964.

Road and bridge damage on Choctaw Creek caused by flood of September 12,
1962,
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Choctaw Creek overflow after five-inch rainfall in 24-hour period -
September 22, 1965.

Scour damage caused by six-inch rain - September 12, 1962.
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frequency storm in the agricultural reaches, 10,582 gcres; the 100-year
frequency flood in the urban reach, 685 acres; and 2§0 acres of wet land
near the Red River. Figure 8 shows the agricultural land that is subject
to flood damage. The urban area that will be damaged by the 100-year

frequency flood is showm in figure 9,

Choctaw Creek and its tributaries overflowed their banks 8 times in the
fall of 1964. Each of these floods was caused by rains of from 3 to 5
inches falling only on parts of the watershed. Damages to small grain and
alfalfa were extensive and flood plain scour damage was severe. During the
33-year evaluation period, 1930-1962, there were 327 floods. Of these, 51
were of major proportions, inundating more than half of the flood plain.
The majority of the floods occur in the spring and fall months; however,
floods can occur at any time of the year. The largest flood of record
occurred in 1908, Recent major floods occurred in 1946, 1957, and 1962.
The storm of September 7 and 8, 1962, with an estimated 4.16 inches of
runoff, produced a peak discharge of 28,350 c.f.s. at valley section No. 1
(figure 8). This flood inundated approximately 9,800 acres in the agri-
cultural reaches. Loss of small grain was high and flood plain scour was
severe. A flood of this size can be expected to occur on an average of
once in 15 years.

Flooding is most severe in the upper reaches of Mill and Cedar Creeks

and in the central reaches of Choctaw Creek. Channel capacities have been
greatly decreased in these areas by deposition of sediment. Land use
throughout the flood plain has deteriorated because of frequent flooding
with the resultant loss of investment to landowners. The value of flood
plain land varies from $150 to $500 per acre, depending on location within
the watershed. The value of production varies from $3.50 to $136.50 per
acre, depending upon use.

Flooding in the urban area of Sherman on Post Qak and Sand Creeks has not
posed a serious problem in the past because there were very few improvements
in the area subject to flooding. Damages were limited to roads and bridges
and a few isolated homes. In 1928 water got into 10 homes and one life

was lost. In recent years commercial buildings and private homes have
encroached upon the flood plains of Post Oak and Sand Creeks, thus creating
a serious flood threat. In addition, construction in this area has reduced
the carrying capacity of the stream channels and increased the rate of
runoff, thereby creating a threat to areas that were previously safe from
flooding. Residential and commercial property valued at approximately
$1,000,000 iz subject to flooding. Minor flooding to one commercial
building was reported on September 21 and 22, 1965. Rainfall during this
storm varied from 3.8 inches to 4.94 inches over the watershed of Post 0ak
Creek. A storm of this magnitude can be expected every year or two. It is
estimated that damages of approximately $249,000 to property now constructed
would occur in the event of a 100-year flood.
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At the 1965 rate of encroachment upon the flood plains of Sand and Post
Oak Creeks, it is expected that an additional $4,000,000 worth of residen-
tial and commercial improvements will be constructed in the near future.
Damages from the 100-year frequency flood with this future construction in
place are expected to reach $736,000.

Local efforts to reduce flood damages have consisted mainly of small
reaches of channel improvement and levee construction, However, these
efforts have met with little success due to the magnitude and complexity

of the problem.

Under non-project conditions the average annual direct monetary flood
damage is $231,763. Of this amount, $96,369 is crop and pasture; $35,747,
other agricultural; $21,340, road and bridge; $4,068, sediment deposition;
$19,589, flood plain erosion and valley treaching; and $54,650, urban
damage in the city of Sherman. Indirect damage, such as interruption of
travel, re-routing of school buses and mail routes, interruption to live-
stock feeding and management regimens, losses sustained by businessmen

of the area, and similar losses, is estimated to average $23,176 annually.

Erosion Damage

Erosion rates in the uplands range from low in the East Cross Timbers and
parts of the Blackland Prairies to high in steep-sloped and poorly vege-
tated, formerly cultivated lands of the Blackland Prairies (figure 8).
Conversion of cultivated land to grassland and hayland has occurred in
areas with low to moderate erosion rates. The predominance of close
growing crops, such as small grains and alfalfa, has reduced erosion rates
on cropland. Terracing has also reduced erosion. Severe erosion is still
occurring on steep, formerly cultivated lands which have lost most or all
of the original topsoil. This area, comprising 8,000 acres or less than

7 percent of the watershed, produces approximately 61,000 tons of sediment
annually as a result of gully and sheet erosion. This is 81 percent of
all soil being lost throughout the entire watershed. Active gullies on
these areas hsve eroded into the underlying soft marl bedrock. The low
inherent fertility of this material prevents natural revegetation. Of

the total upland erosion, 90 percent occurs as sheet ercsion, 8 percent

as gully erosion, and 2 percent as streambank erosion.

Flood plain scour has damaged 933 acres to depths ranging from 5 inches

to over 3 feet. This dawage is most severe in the central reaches of
Choctaw Creek where accelerated channel filling has reduced channel capac-
ities. The estimated annual damage in terms of reduced productivity is
as follows: 490 acres damaged, 10 percent; 286 acres damaged, 20 percent;
132 acres damaged, 40 percent; and 25 acres damaged, 80 percent.

Valley trenching has destroyed 20 acres of bottomland in the lower reaches
of Choctaw Creek and is expected to destroy an additional 30 acres of land
within the next 25 years,
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Critical sediment source areas like these produce 61,000 tons of sedimer
annuslly,
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The average annual monetary value of flood plain scour erosion, including
valley trenching, without the Project is $19,589 (table 5).

Sediment Damage

Sediment damages are decreasing due to changed land use and conservation
treatment. The largest volume of sediment is being produced by sgheet
erosion on cultivated land. However, the most highly damaging material
consists of infertile, partially weathered marls and chalks derived from
formerly cultivated, severely gullied lands. Sediment deposition has
occurred in all channels and has severely affacted flooding in local
reaches. It has also impaired normal surface drainage and necessitated
channel cleaning by landowners, which has been largely ineffective. This
damage has been most gevere in the upper reaches of Mill and Cedar Creeks
and in the central reaches of Choctaw Creek,

The average annual monetary value of sediment damage to flood plain lands
without the project is $4,068 (table 5).

Problems Relating to Water Management

Sherman and the small towns within the watershed obtain their water supply
from underground sources. Denigon obtains itg water from Randell Lake
and Lake Texoma. Sherman's 14 wells have 4 maximum daily production of
9,273,600 gallons. On August 3, 1965 the city usged 7,015,500 gallons.
City officials pointed out that one ma jor breakdown would result in an
acute water shortage.

Although the underground water supply is adequate to meet the needs of
the area, its development will be limited because of increasing pumping
head and well spacing and other economic factors,

The cities of Howe and Bells face glmilar gituations in utilizing under-
ground water as a source for municipal and industrial uge.

The city of Sherman has been Investigatidg possible sources of gsurface
water supplies for several years. One of the stated objectives of the
Grayson County Program Building Committee was that of making further
studies of the possibilities of harnessing surface water to insure an
economically adequate supply of good quality water for increased industry
and population,

Shal;ow wells and farm ponds furnish water for rural domestic and livestock
usges, '

Inadequate surface drainage is a problem on 260 acres of land near the Red
River (figure 8). The wet conditions of the soil seriously hamper farming
operations and reduce pasture and orchard ylelds. Local efforts to improve
the laterals and group mains have been unsuccessful because of inadequate
outlets,
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tery little land is being irrigated in the watershed. The Texas Water
vommission has issued permits for diversion of 299.& acre-feet of water
from Choctaw and Mill Creeks to irrigate 199.7 acres of land. The soils
and surface water are generally suited for irrigation. One of the princi-
pal problems connected with the development of irrigation in the flood
plain of Choctaw Creek is the threatr of frequent overflows.

The Bureau of Reclamation of the U. §. Department of Interior, in its
Reconnaissance Report on Liberty Bottoms Project, Oklahoma - Texas (1958),
includes a plan for irrigating 1,352 acres in the Lower Carpenters Bluff
area. Nearly all of this is in the Choctaw Creek watershed. Development
of a gsuitable outlet for drainage will be one of the problems to overcome,

Opportunities for water-based recreation are available at nearby Lake
Texoma and Lake Loy. Lake Texoma provides recreation facilities for an
estimated 6 million visitors annually. Existing facilities are over-
crowded during the peak season. Since Lake Texoma is such a large body of
water, many fishermen, boaters, and water skiiers would rather not risk
their boats and lives on possibilities of becoming involved in bad weather.

There is a definite need for additional facilities in this faét-growing
area.

Population estimates indicate that within a 25-mile radius of Sherman
there are 100,000 people; within a 50-mile radius, 200,000; and within a
75-mile radius, 1,000,000 people.

Sherman and Howe discharge sewage effluent into Choctaw Creek. Denison
discharges its effluent into Iron Ore Creek. If the area continues to

grow and attract new industry at the rate anticipated, stream pollution
may become a serious problem.

PROJECTS OF OTHER AGENCIES

Denison Dam, which forms Lake Texoma, on the Red River, was completed by

the Corps of Engineers in 1943. Lake Texoma was primarily constructed

for flood control, hydroelectric power, municipal and industrial water
supply, and other allied benefits. This reservoir provides flood protection
to the common bottomland from floods which originate on the Red and Washita
Rivers.

Lake Loy, southwest of Denison on a tributary of Iron Ore Creek, was com-
ple;ed by the Civilian Conservation Corps in 1935. It is county-owned and
is open to the public for recreation purposes.

Lake Waterloo, also on a tributary of Iron Ore Creek, 1s owned by the city
of Denigson. The dam was breached once and investigations indicate that
the existing structure is not sound.
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The Corps of Engineers has conducted investigations of recomnaissance

scope in the Choctaw Creek watershed. This study indicated the feasibility
of enlarging the mainstem channel from mile 0 to mile 22.7 as an effective
flood control measure.

The Bureau of Reclamation of the U. §. Department of Interior has made a
reconnaissance report on the potentially irrigable land along the Red River
below Lake Texoma. The Bureau has indicated that the Lower Carpenters
Bluff area, most of which is in the watershed, has a net irrigable area of
1,352 acres.

BASIS FOR PROJECT FORMULATION

A reconnaissance and preliminary investigation of the watershed was made
by representatives of the Soil Conservation Service and the Choctaw
Watershed Water Improvement District to determine the location and extent
of areas being damaged by floodwater, erosion, sediment, and Inadequate
drainage. A map was prepared to show the location of the areas being
damaged (figure 8). Meetings were held with the sponsoring local organi-
2ations to discuss the seriousness of the P¥oblems and possible solutions,
water resource development needs and to formulate pProject objectives,
Initially the sponsors listed the following specific steps to be taken to

reach the objectives:

1. Establish land treatment and structural measures which contribute
directly to watershed protection as rapidly as possible.

2. Control runoff from as much’ of the hill land as is feasible with
floodwater retarding structures.

3. Iwmprove channels to carry release flows from floodwater retarding
' structures plus the runoff from the uncontrolled area to protect
cultivated land from floods up to and including the 2-year event
on Choctaw and Mill Creeks. The sponsors also requested that
average annual floodwater damages in these areas be reduced by
approximately 85 percent.

4. Provide protectien from the annual storm event and reduce the
average annual damages by 70 to 75 percent on Iron Ore Creek,

5. Determine the feasibility of providing additional capacity for
municipal, industrial, and recreation use in a site located in the
headwaters of Iron Ore Creek. '

6. Provide the city of Sherman with a map showing the area that would
be flooded in the urban area by the 100-year frequency storm for
without and with project conditions,
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In selecting floodwater retarding structure sites for detailed surveys and.
analysis, priority was given to those locations which had the greatest
potential for providing the desired level of protection. The locations of
structures which had good possibilities for development as multiple~purpose
reservoirs were referred to the sponsors. Preliminary layouts of the sur-
veyed structure sites were reviewed in the field with the sponsors to
determine the extent of easement and rights-of-way problems. Alternate
locations were- investigated as the need arose and comparisons made to
determine the most feasible systems of retarding structures. The location,
number, design, and cost of the retarding structures were influenced by
the physical, topographic, and geologic conditions in the watershed,
improvewments such as railroads, highways, and utility lines, the proximity
of the structures to the damage areas and their effect on the extent of
‘channel improvement which would be required to attain the project cbjec-

tives.

The governing bodies of the cities of Sherman, Denison, Bells, Howe, and
Tom Bean were informed of the possibilities which existed for developing
floodwater retarding structure sites near the cities as mulitiple-purpose
structures to include capacity for municipal water supply and/or recreation
and fish and wildlife development.

The city of Denison requested that Waterloo Lake, Site 38, be developed to
include additional capacity and basic facilities for recreation.

The city of Sherman requested that capacity for municipal and industrial
use be incorporated in Sites 1 and 4. The development of these sites is
in addition to the multiple-purpose development of the Irom Ore Creek
Site 35 for municipal water and recreation that was made in the initial
request.

The cities of Howe and Bells requested that additional capacity be included
in Sites 13 and 30, respectively, to supplement present water supplies.

The Choctaw Watershed Water Improvement District requested that capacity

to store water for irrigation be included in Site 34.

Area-capacity curves, cost-capacity curves, results of operation studies
and/or the financial ability of the local interests formed the basis for
determining the degree of development to include in each multiple-purpose
site. '

desired project objectives listed in the initial request, it was agreed
‘that the level of flood protection being provided is adequate and con=-
sistent with the use being wade of the land. Additional structural
meagsures considered in an attempt to further reduce damages were found to
produce benefits less than the estimated annual equivalent cost for such
measures. Consequently, in an attempt to maximize net project benefits,
additional works of improvement for flood prevention were not included in
the plan. :

Although the recommended works of improvement do not meet all of the 3
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WORKS OF IMPROVEMENT TO BE INSTALLED

Land Treatment Measures

Landowners and operators cooperating with the Upper Elm-Red Soil and
Water Conservation District have applied many of the needed conservation
practices on their land. An effective conservation program, based upon
the use of each acre of land within its capabilities and upon its treat-
ment in accordance with its needs for protection and improvement, is
necessary for a sound watershed protection and flood prevention program
on the watershed. Basic to reaching this objective is the establishment
and maintenance of all applicable soil and water conservation and plant
management practices essential to proper land use.

The treatment of the watershed area which lies above planned floodwater
retarding structures is necessary to reduce the rate of deterioration

in the uplands and to prevent excessive sediment accumulation in the
pools of these structures. The land treatment measures on crop and pas-
ture land will reduce soil erosion, sediment production, and storm runoff
by improving the soil-water relationship. . Land treatment measures are
the only planned treatment on the uplands which will not drain through
planned floodwater retarding structures. This land treatment will serve
to reduce floodwater and sediment damage to the flood plain lands below.

Table 1 shows the acreages of agricultural land which will receive land
treatment during the project installation period. These measures will
be applied and maintained by the landowners and operators in cooperation
with the district program. Trends are toward a reduction in cultivated
land and an increase in grassland and urban development. Approximately
40,138 acres will receive soil improving measures such as conservation
cropping system, cover crops, legumes in rotation, and crop residue
management. Mechanical treatment measures which will help in reducing
runoff and soil loss include grassed waterways, gradient and parallel
terraces, diversion terraces, grade stabilizationm structures, and contour
farming. These measures, plus grass establishment, are needed to reduce
the erosion rates to an acceptable level.

Drainage field ditches and drainage land grading will be installed on the
260 acres to be served by 4.07 miles of project main and lateral ditches
to derive full benefits.

Pasture and hayland management and pasture and hayland renovation will be
applied for the maintenance and improvement of cover on 92,902 acres of
grassland. Pasture and hayland planting and critical area treatment are
needed for the establishment of grasses on bare, highly erosive areas,

In accordance with Section 1110.6 of the Watershed Protection Handbook,
not less than 75 percent of the effective land treatment measures must be
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Severely gullied area that was shaped and seeded to common bermudsgrass.
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installed, or their installation provided for, in the drainage areas of
Sites 20, 21, and 23. Critical area planting on 134 acres of severely
gullied land is needed to reduce sediment delivered to these structures
to an acceptable level. Basic conservation plans must be prepared prior
to the execution of a project agreement for construction of these struc-
tures. These plans must schedule the installation of the required land
treatment measures either before or concurrently with the installation
of the structural measures covered by each project agreement.

Structural Measures

Thirty-four floodwater retarding structures, 7 multiple-purpose structures,
20.87 miles of stream channel improvement, and 7 grade stabilization
Structures will be installed to provide protection to the flood plain

lands of Choctaw Creek and its tributaries. In addition, 4.09 miles of
drainage mains and laterals will be installed to provide flood protection
and adequate drainage for 260 acres of wet land. The locations of the
planned structural measures are shown on the project map (figure 10).

The storage capacity of the 34 floodwater retarding structures and 7
multiple-purpose structures will be 82,023 acre-feet. Of this, 11,699
acre-feet is sediment storage (includes 86 acre-feet in existing Loy Lake),
2,990 acre-feet is for water-based recreation {includes 314 acre-feet in
existing Loy Lake), 24,127 acre-feet is for municipal and industrial use,
101 acre-feet is for irrigation, and 43,106 acre-feet is for floodwater
detention. Runoff from 43 percent of the watershed will be retarded,

This is an average of 7.20 inches of runoff from the area upstream from
the 34 floodwater retarding structures and 7 multiple-purpose structures,
The sediment storage provided is for the sediment accumulation for a
100-year period. The capacity equivalents for each structure are shown on
table 3.

Of the 7 multiple-purpose structures, 2 are for recreation, Site 37, Loy
Lake, an existing recreation facility, will be modified to include 874
acre-feet of floodwater detention capacity by raising the dam and installing
4 principal spillway. Site 35 will have 2,136 acre-feet of recreation
storage and a surface area of 250 acres at the recreation pocl elevation.
This site will be known as Iron Ore Lake and will be sponsored by the city
of Sherman. Site 38, Waterloo Lake, will have 540 acre-feet of recreation
_storage and a surface area of 52 acres at the recreation poel elevation.
This site, which is located within the city limits of Denison, will be
sponsored by that city,

Five of the multiple-purpose sites will have storage for municipal water.
These are Sites 1, 4, and 35, which will have 20,335 acre-feet of storage
for Sherman; Site 30, which will have 860 acre-feet of gstorage for Bells;
and Site 13, which will have 2,932 acre-feet of storage for Howe. Diversion
works or pumping stations will be installed upstream from Sites 13 and 30

to furnish municipal water for Howe and Bells.
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Storage of 10l acre-feet of irrigation water will be included in multiple-
purpose Site 34 for an individual landowner.

The improved stream channels will have trapezoidal cross sections with
1.5:1 side slopes.

The improved channels on Choctaw and Mill Creeks will be designed to
carry the peak flow associated with the runoff produced by the l-year
frequency storm. The improved channel in the urban area of Sherman will
be designed to carry the peak discharge associated with the runoff pro-
duced by the 100-year frequency storm. Pertinent design data are
presented in table 3A.

Grade stabilization structures will be installed as appurtenances to the
improved stream channels as needed to prevent erosion or head cutting
where shallow ditches enter the larger and deeper channel. It 1s esti-
mated that an average of 4 of these structures will be needed per mile

of improved stream channel. The structures will be designed and installed
in accordance with standards and specifications contained in the Work

Unit Technical Guide. The spoil will be placed within the right-of-way
area in accordance with Service criteria outlined in Texas State Manual
Supplement 2441.8.

Drainage main I and laterals IA, IB, and IC will have a trapezoidal cross
section with 3:1 side slopes. The capacity will be sufficient to remove
the rainfall excess from the 2-year frequency, 24-hour storm within a
period of one day in accordance with Engineering-Drainage Memorandum
TX-2 criteria. The system will consist of a main ditch and 3 laterals.
Spoil will be placed within the right-of-way and graded and smoothed
sufficiently to perwmit safe mowing. Grade stabilization structures 101
and 102 will be installed in the drainage area of Site 15 to control
existing overfalls. Structure 105 will be installed at the outlet end
of drainage main I to drop the water into Red Slough without creating an
overfall. Grade stabilization structures 103, 104, 106, and 107 will
be installed to stabilize existing overfalls of small tributaries in the
lower reach of Choctaw Creek. These structures will be designed and
installed in accordance with standards and specifications contained in
the Work Unit Technical Guides, Pertinent data concerning these struc-
tures are shown on table 3B,

Basic facilitles for recreation will be provided at Sites 35 (Ironm Ore
Lake) and Site 38 (Waterloo Lake). They will include access roads,
parking areas, boat docks and launching ramps, beach areas, sanitary
facilities, picnic areas, camping areas, shelters, paths and trails,
landscaping and utilities, Figures 4, 5, 6, and 7 show the locations
of the lakes, as well as the basic facilities. Facilities for each
recreation site are shown in the following tabulation:
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BASIC RECREATIONAL FACILITIES

Site 35 (Tron Ore Lake)

20

: H : ¢ Unit @ Total Cost
Item : Design : Unit : Quantity : Cost : _Estimated
T (dollars) {dollare)
Land Clsaring Acre 20 100 2,000
Circulation
A. Accsse Roads
{1} Entrence Hard Surface Mile 0.4 35,000 14,000
(2) Interior Hard Surface Mile 1.6 35,000 56,000
(3} Service Gravel Mile 0.6 7,000 4,200
B. Walks Hard Surfece 8q. Ft. 30,000 0.15 4,500
C. Trails Mile 4.5 200 900
Parking Areas Hard Surface
A. Ficnicking Areas 125-car 5q. Ft. 36,000 0.15 5,400
B. Boat Areas 60-car Sq. Ft. 24,000 0.15 3, 600
C. Overlook Area 25-car 8q. Fr. 6,000 0.15 900
D. Swimming Area 150-car Sa. Pt. 42,000 0.15 6, 300
4. Picnicking
A. Tables Concrete No. 125 150 1B, 750
B. Base and Poat for
Refuse Can No. 65 15 975
C. Drinking Fountains No. 4 50 200
D. Fireplaces or Grills No. 65 50 3,250
E. Shelters w/Reat Rooms No. 2 10,000 20,000
5. Camping - Tent and Trailer
A. Family Unite No. 40 350 14,000
B. Water Qutlets No. 8 50 400
C. Electric Qutlets No. 20 50 1,000
D. Wagh House No. 1 12,000 12,000
6. BSwinmning
A. Beach Sand Cu. Yd. 1,000 2 2,000
B. Retaining wall Concrete Lin, Ft. 500 6 3,000
C. Grading ' 1,000
D. Bath Housge No. 1 15,000 15,000
E. Drinking Fountazins No. 2 50 100
7. Boating and Fishing
A. Launching Ramps Concrets No, 2 3,500 7,000
{includes grading (200' x 25%)
to 12-15% slope)
B. Docks : 200' x 8’ No. 2 3,000 6,000
B. Utilities
A, Water 1" 1line Lin. Ft. 4,000 2.50 19,000
B. Sewage
(1) Septic Tank and
Field No. 4 2,500 10,000
C. Fower Lin. Ft. 6,000 1 6,000
D. Refuse 1,000
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BASIC RECREATIONAL FACILITIES - Continued
8ite 35 (lron Ore Lake)
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: H H H Unit H Total Ceat
Item H Design i Unit ¢ Quantity : Cost : Estimated
(dollars) {dollars)
9. Signa and Markers 1,325
10. Fencing and Gatea
A. Fencing Lin. Ft. 8,000 0.40 3,200
B. Cattle Guards No. 2 250 500
C. Gates No. 5 100 500
11. Planting
A, Landscaping snd
Vegetation Acre 150 40 6,000
B. Afforestation Acre 150 1990 15,000
Total Facilities Coat 256,000
Contingenciea 25,600
TOTAL ESTIMATED FACILITIES COST 281, 600
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BASIC RECREATIONAL FACILITIES
Site 38 (Waterloo Lake)
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t : H H Unit H Total Cost
Item H Design : Unit : Quantity : Cost : Estimated
{dollars) {dollars)
1. Lland Clearing Acre 10 100 1,000
2. Circulation
A. Access Roads
(1) Entrance Hard Surface Mile .34 35,000 11,900
(2) Interior Hard Surface Mile 1.60 35,000 42,000
B. Walks Hard Surface Sq. Ft. 8,000 0.15 1,200
C. Traile Mile 2.5 200 500
3. Parking Areas Hard Surface
A. Plenicking Area 100-car Sq. Ft. 30,000 0.15 4,500
B. Eoat Arsa 20~-car 8q. Ft. 8,000 0.15 1,200
4. Picnicking
A. Tables Concrete No. 95 150 14,250
B. Fireplaces or Grills No. 47 50 2,350
C. Base and Post for Refuse
Can No. 47 15 705
D. Drinking Fountains No. 10 50 500
E. Shelter-Rest Room Bulldings No. 3 10,000 30,000
5. Boating and Fishing
A. Llaunching Rampa 20" x 100’ No. 1 2,000 2,000
B. Dock 10' = 100’ No. 1 1,500 1,500
6., vtilities
A. Water 5,000
B. Sewage 7,000
C. Power 3,000
D. Refuse 500
7. Lendscaping and Vegetstion 1,000
8. Signs and Markers 995
Total Facllities 131,100
Contingenciea 13,110
TOTAL ESTIMATED FACILITIES COST 144,210
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the total estimated cost of all structural measures is $8,717,397. This
includes $3,436,674 for floodwater retarding structures, $640,909 for
stream channel improvement, $22,326 for grade stabilization structures,
$4,602,699 for multiple-purpose structures including basic recreational
facilities, and $14,789 for drainage main and laterals.

Figures 1, 2, 2A, and 3 show structures which are typical of those planned
for this watershed. Tables 1, 2, 3, 3A, and 3B show details on quantities,

costs, and design features.

All applicable State water laws will be complied with in design and
construction of the planned structural measures.

EXPLANATTON OF INSTALLATION COSTS

Land Treatment

Land treatment measures to be applied by local interests during the instal-
lation period are estimated to cost $2,258,955. This includes Public Law
46 technical assistance by the Soil Conservation Service and Agricultural
Conservation Program cost sharing as adwinistered by the Agricultural
Stabilization and Conservation Service, To speed up the application of
land treatment measures, $25,267 of Public Law 566 funds will be used for
accelerated technical assistance during the 7-year period. This amount
includes $9,614 for the completion of standard soil surveys during the
first two years of the installation period. Costs are based on 1965

prices that were paid by local farmers to establish land treatment measures.

Floodwater Retarding Structures

The construction cost of the 34 single-purpose floodwater retarding
structures, amounting to $2,081,200, and associated installation services
cost of $524,633 will be borne by Public Law 566 funds. The total Public
Law 566 cost for the installation of these structures is $2,605,833.

Land, easements, and rights-of-way, including relocations, for these
structures will be furnished by the local organizations. The estimated
value of land easements, legal fees, changes in utilities, and roads and
bridges is $813,841, which includes the values of those easements that
will be donated. The cost of administration of contracts, $17,000, will
be borne by local sponsors.

Stream Channel! Improvement

The estimated construction cost of $391,600 for stream channel improvement
and agsociated installation services cost of $79,059 will be borne by
Public Law 566 funds. Land, easements, rights-of-way, legal fees and
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and relocations costs amounting to $168,750 will be borne by the sponsors
along with the cost of contract administration, $1,500,

Grade Stabilization Structures

The estimated construction cost of the 7 grade stabilization structures,
$15,950, and associated installation costs, $4,651, will be borne by Public
Law 566 funds. The cost of land, easements, legal fees, and rights-of-way,
$725, and contract administration, $1,000, will be borne by the sponsors.

Multiple-Purpose Structures

The Use of Facilities Method was used to allocate joint construction and
Installation services costs to purpose to be served for each multiple-
purpose reservolr. The costs of the diversion works are specific costs
and are allocated to municipal water supply. The following tabulation

. shows the allocation of storage to purpose for these structures:
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In connection with the multiple-purpose Site 35, which incorporates capacity
for flood detention, municipal water and recreation, all costs of fee title
land rights, including relocation and modification of existing improvements,
were allocated between municipal water supply and recreation. The percentage
allocated to recreation was determined on the basis of the total land area
required for the dam and reservoir minus the reservoir area for municipal
water and divided by the total area for the dam and reservoir. The

remainder was allocated to municipal water supply.

Refer to the following tabulation for specific details:
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Benefits which will accrue from installation of multiple-purpose drainage
main and laterals were deemed inseparable and were allocated 50 percent to
drainage and 50 percent to flood prevention; therefore, the second alterna-
tive, Section 1132.2 of the Watershed Protection Handbook, was used to
allocate costs to flood pPrevention and drainage. The allocation of costs
is shown in table 2A.

Public Law 566 funds will bear all construction and installation services
costs allocated to flood Prevention, one-half of the construction costs

and all of the installation services costs allocated to agricultural water
management {(drainage) and recreation development, In addition, Public

Law 566 funds will bear one-half of construction, installation services,
land, easements, and rights-of-way costs allocated to recreation facilities.
Other funds will bear the entire cost of all land, easements, rights-of-way
and administration of contracts allocated to flood prevention. In addition,
local interests will bear the entire cost of construction, installation
services, land, €asements, rights-of-way, administration of contracts, and
water rights allocated to municipal and agricultural water management
(irrigation) development. Local interests will pay one-half of the cost

of construction, land, easements, rights-of-way, the entire cost of admini-
stering contracts and obtaining water rights, and one-half the cost of
installation services associated with the construction of basic recreation
facilities.

The cost sharing summary for each multiple-purpose site and the multiple-
purpose drainage main and laterals is shown on the following tabulations:
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Multiple-Purpoge Site 1

29

(Sherman)
:+ Total :Estimated Sponsors'; Estimated PL 566
¢ Cost Cost ! Cost

Item : Dollars : Percent : Dollars : Percent : Dollars
astruction
Multiple-Purpose Structure 718,300 53.20 382,136 46.80 336,164
stallation Services
fultiple-Purpose Structure 132,077 53.20 70,265 46.80 61,812
1d, Easements, and Rights-
>f-Way 251,500 100.00 251,000 - -
:er Rights 1,500 100.00 1,500 - -
ninistration of Contract 5,000 100.00 5,000 - -
(AL 1,108,377 710,401 397,976

= ol = b —
Multiple~-Purpose Site 4 ?.
(Sherman)
Total :Estimated Sponsors': Estimated PL 566
Cost Cost : Cost

Item : Dollars : Percent : Dollars : Percent : Dollars
struction e
wultiple-Purpose Structure 462,000 64.00 295,680 36.00 166,320 -
tallation Services .
ultiple-Purpose Structure 84,950 64.00 54,368 36.00 30,582
d, Easements, and Rights- ,
£-Way 181,500  100.00 181,500 ¥ - -
er Rights 1,500 100.00 1,500 - -
inistration of Contracts 5,000  100.00 5,000 ¥ - -
AL 734,950 538,048 196,902

——
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Multiple-Purpose Site 13
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{Howe)
Total :Estimated Sponsors': Estimated PL 566
Cost Cost : Cost
Item "t Dollars : Percent : Dollars : Percent : Dollars
Constructibn _
Multiple-Purpose Structure 210,100 63.33 133,056 36.67 77,044
Diversion Works 75,000 100.00 75,000 - -
Installation Services
Multiple-Purpose Structure 38,632 63.33 24,466 36.67 14,166
Diversion Works 9,000 100.00 9,000 - -
Land, Easements, and Rights-
of-Way 87,125 100.00 87,125 - -
Water Rights 1,500 100.00 1,500 - -
Administration of Contract 1,000 100.00 1,000 - -
TOTAL 422,357 331, 147 91,210
— o—
Multiple-Purpose Site 30
(Bells)
Total :Estimated Sponsors': Estimated PL 566
Cost Cost : Cogt .-
Item : Dollars : Percent : Dollars : Percent :fggl;gggr
lonstruction
Multiple-Purpose Structure 129,800 43,02 55,840 56.98 73,960
Diversion Works 75,000 100.00 75,000 - -
Installation Services
Multiple-Purpose Structure 28,072 43,02 12,077 56.98 15,995
Diversion Works 9,000 100.00 9,000 - -
-and, Fasements, and Rights-
of -Way 34,000 100.00 34,000 - -
Jater Rights 1,000 100.00 1,000 - -
idministration of Contract 1,000 100.00 1,000 - -
[OTAL 277,872 187,917 89,955

e —————

=20z LER ] ]



Multiple-Purpose Site 34
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(Irrigation)
Total :Estimated Sponsors': Estimated PL 566
Cost Cost : Cost
Item . Dollars : Percent : Dollars : Percent : Dollars
Jonstruction
Multiple-Purpose Structure 42,900 20.87 8,953 79.13 33,947
Installation Services .
Multiple-Purpose Structure 11,582 20.87 2,418 79.13 9,164
Land, Easements, and Rights-
of-Way 5,600 100.00 5,600 - -
Jater Rights 100 100.00 100 - -
Administration of Contracts 500 100.00 500 - -
TOTAL 60,682 17,571 43,111

Multiple-Purpose Site 35

(Sherman)
Total :Estimated Sponsors': Estimated PL 566
Cost Cost : Cost
Item : Dollars : Percent : Dollars : Percent : Dollars
Zonstruction
Multiple-Purpose Structure 597,300 59.13 353,184 40.87 244,116
Installation Service
Multiple-Purpose Structure 109,829 50.62 55,596 49.38 54,233
Land Rights
Land (900 acres) Including
Relocations 523,000 - 350,410 - 172,590
Flowage Easements (15 acres) 3,750 100.00 3,750 - -
Administration of Contract 5,000 100.00 5,000 - -
Water Rights 1,500 100.00 1,500 - -
Legal Fees and Lsnd Surveys 13,000 100,00 13,000 - -
‘Subtotal - Reservoir 1,253,379 782,440 470,939
Recreation Development
Land (170 acres) 85,000 - 42,500 - 42,500
.Facilities 281,600 50.00 140,800 50.00 140,800
Installation Services 51,778 50.00 25,889 50.00 25,889
Administration of Contract 1,000 100.00 1,000 - -
Legal Fees 2,000 100.00 2,000 - -
Subtotal - Recreation 421,378 212,189 209,189
TOTAL PROJECT 1,674,757 994,629 680,128
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Multipie -Purpose Site 38
{Denison)

32

Total :Estimated Sponsors':

Estimated PL 566

Cost : Cost : Cost
Ttem :_Dollars : Percent : Dollars : Percent : Dollars

onstruction 103,400 14.845 15,350 85.155 88,050
nstallation Services 24,576 - - 100.00 24,576
and Rights
Land (21 acres) Including

Relocations 16,800 - 8,400 - 8,400
Flowage Easements (25 acres) 5,000 100.00 5,000 - -
Administration of Contract 500 100.00 500 - -
Water Rights 100 100,00 100 - -
Legal Fees and Land Surveys 1,000 100.00 1,000 - -

Subtotal - Reservoir 151,376 30,350 121,026
ecreation Development
Land (1 acre) 1,000 - 500 - 500
Facilities 144,210 50.00 72,105 50.00 72,105
Installation Services 26,518 50.00 13,259 50.00 | 13,259
Administration of Contract 500 100.00 500 - -
Legal Fees 100 100.00 100 - -

Subtotal - Recreation 172,328 86,464 85,864
OTAL PROJECT 323,704 116,814 206,890

Multiple-Purpose Drainage Main I
and laterals IA, IB, and IC

Total :Estimated Sponsors':

Estimated PL 566

: Cost : Cost : Cost

Item : Dollars : Percent : Dollars : Percent : Dollars

onstruction 7,700 25.00 1,925 75.00 5,775

nstallation Services 3,239 - - 100.00 3,239
and Rights

Easements, etc, 3,350 100.00 3,350 - -

Administration of Contract 500 100,00 500 - -

OTAL PROJECT 14,789 5,775 9,014
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Summary of All Costs

The total installation cost of the structural measures (including recrea-
tion facilities) is estimated to be $8,717,397. Of this total, $5,336,060
is for construction; $1,137,596 is for installation services; $2,197,041 is
for land, easements, rights-of-way, etc.; $39,500 is for administration of
contracts; and §7,200 is for water rights (table 1). The Public Law 566
share is $4,812,279, which includes $3,727,031 for construction; $861,258
for installation services; and $223,990 for easements and rights-of-way.
The local share of the cost is $3,905,118, which includes $1,609,029 for
construction; $276,338 for installation services; $1,973,051 for value of
land, easements, and legal fees; $39,500 for contract administration; and
$7,200 for water rights (table 2). : :

Construction coats include the enginecer'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
location. Ten percent of the engineer's estimate was added as a contingency
to provide funds for unpredictable construction coats. '

Installation services conaist of engineering and administrative costs and

are based on analysis of previous work in similar areas. The engineering
portion of this cost consists of, but is not limited to, detailed surveys,
geological investigations, laboratory reports, designs, cartographic services,
and inspection services. - . :

Cost of land, easements, and rights-of-way was estimated by representatives
of the local sponsors and concurred in by the Service. The estimated cost
for altering or re-routing roads, utility and pipe lines was furnished by
‘the County Commissioners Court and the utility and pipeline companies.

The estimated schedule of obligations for the 7-year installation period,

covering installation of land treatment and structural measures, is as
follows:

K-21309 L ER 1



Schedule of Obligations
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Fiscal : : Public Law : Other
Year Measure : 566 Funds Funds Total
(dollars) {(dollars) {dollars)
1st Sites 35, 37, 38, 11, and
Land Treatment 802,990 1,471,104 2,274,094
2nd Sites 2, 3, 8, 9, 10, 36, 39,
40, Post Oak Creek Stream
Channel Improvement, Recrea-
tional Facilities Site 35,
and Land Treatment 902,260 754,112 1,656,372
3rd Recreational Facilities Site
38, Sites 4, 3, 6, 7, 12, 14,
15 16, 101 102, and Land
Treatment 760,421 1,025,560 1,785,981
4th Sites 17, 18, 19, 20, 21, 22,
23, 24, 25 and Land Treat~
ment 699,984 454,798 1,154,782
5th Sites 26, 27, 28, 29, 31, 32,
Mill Creek Stream Channel
Improvement, and Land Treat-
ment 506,986 405,448 912,434
6th Sites 13, 33, 34, 41, Choctaw
Creek Stream Channel Improvement,
and Land Treatment 655,402 803,966 1,459,368
7th Sites 1, 30, 103, 104, 105, 106,
107, Drainage Main I and Laterals
IA, IB IC, and Land Treatment 309,503 1,223,818 1,733,321
6,138,806 10,976,352

TOTAL 4,837,546

EFFECTS OF WORKS OF IMPROVEMENT

This comprehensive plan for watershed Protection, flood prevention, water
resource development and recreation, and drainage will benefit approxi-
mately 100,000 residents of the watershed At the expected rate of growth
in this area it is anticipated that well in excess of 200,000 people will

benefit from this project during its 1ife,

4+21280 3.646
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The installation of the land treatment and structural measures will directly
benefit about 100 owners and operators of the 10,100 acres of flood plain in
agricultural production below floodwater retarding structures. The instal-
lation of needed land treatment measures throughout the watershed will bring
about a slight reduction in flood damages which are occurring on about 256
acres of flood plain land on tributaries not protected by structural measures.

Upland erosion rates in the watershed are expected to be reduced by an
average of 22 percent after the application of needed land treatment
measures. Treatment of gullies and restoration of vegetative cover within
the steeply sloping, high erosion area of the Blackland Prairies (figure 8)
is expected to reduce erosion in this area by approximately 50 percent. A
reduction of 20 percent through better management of cover and crop residues
for soil protection is expected in the intensively cultivated, moderate
erosion area of the Blackland Prairies. A general improvement of cover
conditions on grassland and cropland in the low erosion areas of the Blackland
Prairies, East Cross Timbers, and Red River terrace soils will reduce
erosion by an estimated 15 to 18 percent.

Overbank deposition damage will be reduced by 76 percent in Evaluation

Reach 1, 66 percent in Reach 4, and 50 percent in Reach 7 after installation
of the combined project of land treatment and structural measures (figure 8).
Land treatment measures alone will bring about a reduction of 50 percent in
Reach 1, 16 percent in Reach 4, and 20 percent in Reach 7. A similar reduc-
tion in sediment load and associated loss of channel capacity due to filling
by sediment is expected on streams flowing out of these areas.

Had the project been installed during the evaluation period, 1930-1962,

45 of the 51 major floods would have been reduced to minor floods, inun-
dating less than half of the flood plain, and 48 of the minor floods would
have been eliminated. The storm of September 7 and 8, 1962 inundated
9,400 acres of agricultural land below proposed floodwater retarding struc-
tures. Had the complete project been installed, flooding would have been

reduced to 6,800 acres.

The following tabulation shows expected flood for both with and without
project conditions for recurrence intervals of 1, 2, 5, and 25 years:

4-2112490 1-4¢
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AREA TINUNDATED
Average Recurrence Interval

: 1-Year : 2-Year : 5-Year : 25-Year
Evaluation:Without: With :Without: With :Without: With :Without: With
Reach :Proiect:Proiect:Proiect:Proiect:Proiect:Proiect:Proiect:Proiect
(Figure 8) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres)
i 3,600 66 4,520 1,050 5,940 3,710 6,980 5,160
2 695 258 820 500 950 725 1,040 850
3 290 19 535 165 855 458 1,045 775
4 145 11 213 37 256 163 290 202
5 Urban Reach
6 155 43 202 132 275 164 319 235
7 49 41 61 54 75 67 94 80
TOTAL 4,934 438 6,351 1,938 8,351 5,287 9,768 7,302

Approximately 800 acres of fertile land will be restored to its former

state of high productivity as a result of project installation. About half
of this acreage will be returned to improved pasture and the balance will be
used for alfalfa production. These crops will improve standards of living
of farm operators of the watershed, as well as producing additional bene-
fits to suppliers of equipment, fertilizers, and like commodities. It is
not expected that this increase in production will result in any increase

of farm crops in surplus supply.

Site 34 will provide water for irrigation of 25 acres of improved pasture.
The supplemental water supply will make possible more intensive management
of improved pasture with a resultant increase in efficiency of beef pro-
duction.

Figure 9 shows the urban area of Sherman that will be inundated by a 100-year
frequency storm under both without and with project conditions. The combi-
nation of floodwater retarding structures 8, 9, 10, and 11 and stream
channel improvement of Post Oak Creek will provide protection from the
100-vear event except for a few residences and commercial establishments
which were built in exceptionally low lying areas. The project will also
protect approximately 17 acres of land in West Hill Cemetery not utilized
under present conditions because of frequent flooding. No monetary evalua-
tion was made of this bemefit although it is obvious that substantial
benefits will accrue in the form of revenue from sale of additional burial
plots and reduction in annual maintenance costs.

Installation of 4.09 miles of drainage main and lateral ditches will enable
14 operators to install on-farm drainage systems on 260 acres of wet land.
This will increase yields and will result in more efficient farming opera-
tions on about 1,100 acres adjacent to the wet area. These measures will
also reduce the cost of installing irrigation systems on 1,352 acres of

d-21280 I-&8
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land in this area considered suitable for irrigation as shown in "Reconnais-
sance Report on Libert Bottoms Project, Oklahoma - Texas," by the Bureau of
Reclamation, U, §. Department of Interior, dated February 1958,

Sites 1, 4, 13, 30, and 35 will provide municipal water storage for the
cities of Sherman, Howe, and Bells, Texas. This is an excellent opportunity
for these cities, faced with a limited economical ground water supply, to
supplement their water supply for the future. The city of Sherman has been
investigating possible sources of surface water supply for several years.
These reservoirs can supply this invaluable resource at a reasonable cost

to the municipalities concerned. The use of these sites for single-purpose
flood prevention structures only would severely handicap these cities in
their quest for this sorely needed resource. The significance of an adequate
supply of good water becomes more apparent with each passing year. This
additional water will attract industry, increase payrolls, instill a deeper
sense of well-being in the present populace, and will provide for future
expansion. The following tabulation shows pertinent data about structures
which contain storage for municipal water supply purposes:

: : Amount of : -
: ¢! Municipal Storage : Dependable Yield
Structure : S§ponsor : Acre-Feet : Million Gallon/Day
1 Sherman 6,981 1.30
4 Sherman 7,002 1.00
13 Howe 2,932 .45
30 Bells 860 .18
35 Sherman 6,352 1.00
b " T

Structures 35 and 38 will include recreation storage and will provide basic
recreation facilities for public use. These facilities will complement,
rather than compete with, Lakes Texoma and Loy. Recreation facilities will
enable visitors to enjoy fishing, swimming, water skiing, boating, sight-
seeing, picnicking, camping, strolling along nature trails, and relaxing.

In addition, facilities will be available for such playground activities as
softball, horseshoe and washer pitching, and related activities. Facilities
will provide for the needs of 2,700 people during peak days expected during
special weekends and holidays. Comparatively mild, short winters will
permit some form of recreation throughout the year, with the most usage
during May through August. 1t ig estimated that 115,000 visitors will bens-
fit from these facilities annually,
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The sediment pools of floodwater retarding structures will offer excellent
opportunities for the development of income-producing recreation facilities
such as these, which are located in a nearby watershed.

4=BIRRD -1
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In addition to the multiple-purpose structures planned for recreation, the
municipal and irrigation water supply pools and the sediment pools of flood-
water retarding structures open to the public will be utilized for recreation.
These pools, when properly managed, are excellent fishing waters for large-
mouth bass, channelcatfish, and sunfish. Installation of land treatment
measures on the watershed will improve the habitat for bobwhite quail,
rabbits, and other small animals and birds. Proper use of pasture grasses,
installation of grassed waterways, cover cropping, and crop residue use

will add to the effectiveness of planned wildlife habitat development, and
wildlife habitat preservation. This combined treatment will provide more
ground cover and food for furbearers, game birds, and animals. The afore-
mentioned effects of project installation will provide an excellent
opportunity for the development of income-producing recreation enterprises
in association with normal farming operations,

The farm family will benefit from increased income. Of even greater
importance is the fact that each member of the family, young or old, can
participate actively in the farming operation and can take pride in the
fact that he or she is making an important contribution to the family's
well-being. This sense of pride and satisfaction has been the motivating
force throughout the entire history of our nation's development, and no
opportunity to encourage future development of this attribute should be
lost.

Secondary benefits will accrue to the trade area as a result of increased
activity and business to those who furnish farm equipment, petroleum
products, fertilizers, farm supplies, and the various services associated
with a farming and ranching community.

PROJECT BENEFITS

The estimated average annual monetary damages (table 5) within the water-
shed will be reduced from $254,939 to $49,053, a reduction of 81 percent.

Crop and pasture damages, excluding indirect damages, will be reduced from
$96,369 to $24,870 or 74 percent. Other agricultural damages, such as
losses of fences, farm equipment, etc., will be reduced from $35,747 to
$9,054 or 75 percent. Road and bridge damage will be reduced from $21,340
to $1,508 or 93 percent. Urban damage in the city of Sherman will be
reduced from $54,650 to $3,150 or 94 percent, Of the $205,886 damage
reduction benefits attributable to the project, $197,039, or 96 percent, is
the result of structural measures, with the remaining &4 percent reduction
the result of the land treatment.

The average annual floodwater, sediment and erosion damage reduction in
the benefited area is presented as follows for each evaluation reach shown
in figure 8:

d-21%80 1-86
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Evaluation : Without : With :

Reach : Pro ject : Proiect : Reduction
(figure 8) (dollars) {dollars) (percent)
1 134,961 28,922 79
2 22,579 ' 6,998 69
3 15,213 3,100 80
4 9,672 3,097 ' 68
5 60,115 3,465 94
6 8,991 1,646 82
7 3,408 1,825 46
TOTAL 254,939 49,053 81

Valley trenching occurring at the rate of $1,075 annually will be reduced
to $747 annually as a result of the project. Flood plain scour damages
occurring throughout the watershed will be reduced from $18,514 to $3,840,
a reduction of 79 percent.

Damages from overbank deposition of infertile sediment upon formerly fertile
land amount to $2,068 under present conditions. This will be reduced to
$745 after project installation, a reduction of 64 percent., Channel
deposition will be reduced from $2,000 to $680 under project conditions, a
reduction of 66 percent.

Benefits from restoration of flood plain land to its former state of
productivity as a result of project installation are expected to accrue

at the rate of $26,619 annually. These benefits will result from returning
approximately 800 acres of formerly cultivated land now in low grade
pasture to improved pasture and alfalfa production. This figure allowed
for a lag of 5 years in accrual of expected benefits. The loss from the
original production has been included in the crop and pasture damage and
itg restoration a benefit in table 5.

Incidental recreation bemefits will be $4,323 annually.

Benefits of $1,900 annually can reasonably be expected to accrue as a
result of installing the drainage system for the 260 acres of wet land,
Benefits from irrigation amounting to $2,331 annually will result from
providing 100 acre-feet of capacity for this purpose in Site 34.

The 2 multiple-purpose structures with associated recreation facilities will
produce approximately $153,598 in annual benefits to residents of the area.

Benefits accruing as a result of developing municipal water storage for the
cities of Sherman, Bells, and Howe are expected to be $67,918 annually.
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Secondary benefits are not considered pertinent from a national viewpoint,
but are expected to average $37,313 annually in the immediate locale. This
amount, which excludes indirect benefits in any form, results from $33,110
in secondary benefits stemming from the project and $4,203 induced by the

project.

Other substantial benefits will accrue to the project, such as increased
sense of security, a wmore satisfying environment in which to work and

rear a family, and a deeper feeling of well-being, secure in the knowledge
that one is living in a more wholesome community. These benefits, although
extremely important, have not been evaluated in monetary terms, nor have
they been used for project justification.

COMPARISON OF BENEFITS AND CQSTS

The total average annual cost of structural measures and basic recreational
facilities (amortized total installation cost, plus operation, maintenance,
and replacement) is $314,164. These measures are expected to produce
average annual primary benefits of $427,109. The ratio of primary bene-
fits to cost will be 1.4 to 1.0. The ratio of total average annual

project benefits ($464,422) to the average annual cost of structural
measures and basic recreational facilities ($314,164) is 1.5 to 1.0 (table
6).

PROJECT INSTALLATION

Farmers will be encouraged to establish the remaining land treatment
measures in cooperation with the Upper Elm-Red Soil and Water Conservation
District during a 7-year installation period. The goveruing body of the
Soil and Water Comservation District will assume aggressive leadership in
accelerating the land treatment program now being applied. Maintenance of
all existing conservation measures will also be encouraged.

The Soil Conservation Service will provide any additional technical assist-
ance needed to the Soil and Water Gonservatijon District to accelerate the
planning and application of soil, plant, and water conservation measures.
The Grayson County ASCS County Committee will cooperate with the governing
body of the Upper Elm-Red Soil and Water Conservation District and the
Choctaw Watershed Water Improvement District in selecting, for fimancial
assistance, those practices which will accomplish the conservation objec-
tives in the shortest possible time. The Extension Service will assist

in the educational phase of the program by holding local farm meetings,
preparing press, radio and televison releases, and using other methods of
getting information to watershed landowners and operators. S0il and water
conservation loans available through the Farmers Home Administration will
be given special emphasis. Present FHA clients in the watershed will be
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encouraged to cooperate in the Program. The goal of the application of 80
percent of the needed land treatment practices by or before the end of the
installation period is expected to be accomplished as follows:

H FISCAL YEAR :
Land Use : 1gt . 2nd _: 3rd : 4th . 3th_: 6th : 7th Total
(acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres)

Cropland 4,587 4,587 4,587 4,587 4,587 4,587 4,588 32,110

Pasturelsnd 10,617 10,617 10,617 10,617 10,618 10,618 10,618 74,322

TOTAL 13,204 15,204 15,204 15,204 15,205 15,205 15,206 106,432
% e ——— " e —

Local Organization to administer the contracts for the construction of gll
planned structural measures. The water district will make arrangements for
necessary legal, administrative, and clerical personnel, facilities, sup-
Plies and equipment to advertise, award, and administer the contracts. The
water district will gelect and appoint a Contracting Officer. Hig letter
of appointment will include a listing of duties, responsibilities, and
authorities. The individual appointed as Contracting Officer will be
available at all times to carry out his duties. He should 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 recogniged location
easily accessible to the Public and construction contractors. Arrangements
will be made by the Contracting Officer to handle formal construction
contract bid openings, publicly conducted and attended by dpproximately 20
Persons. The Contracting Officer will be provided with transportation
facilities so0 that he will be able to make inspection trips to the locations
of apparent low bidders' equipment plants and to all construction sites ag
Reécessary to perform his duties,

Land, easements, and rights-of-way, including utility, pipe line, road and
improvement changes, will be 8cquired for the Planned structural measures
by the responsible sponsoring organization as get forth herein:

Choctaw Watershed Water Improvement District and Grayson County
Commissioners Court:

1. All single-purpose floodwater retarding structures except Nos.
10 and 11,
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2. Multiple-purpose structure No. 34,
3, All grade stabilization structures.

4. Stream channel improvement on Choctaw Creek, 88,700 feet; 7,850
feet of stream channel improvement on Mill Creek, and 21,600
feet of drainage main I and laterals IA, IB, and IC in the
Carpenters Bluff area.

City of Sherman: -
1. Multiple-purpose structures 1, 4, and 35 (Iron Ore Lake).
2. Single-purpose floodwater retarding structures Nos. 10 and 11.
3., Stream channel improvement on Post Oak Creek, 13,600 feet.

City of Denison:

Multiple-purpose structure No. 38 (Waterloo Lake).

City of Howe:

Multiple-purpose structure No. 13.

City of Bells:
Multiple-purpose structure NoO. 30.

Each sponsoring local organization ig a political subdivision of State
government. As such, each has the authority under applicable State law

to exercise the right of eminent domain, if necessary, to acquire such land,
easements, OT rights-of-way, including utility, pipe line, road and improve-
ment changes, as will be needed in connection with the works of improvement
to be installed with Federal assistance.

The legal adequacy of easements, permits, etc., for the construction of
the planned structural measures will be determined by the sponsoring local
organization that has the responsibility for land, easements, and rights-

of-way.

The cities of Sherman, Howe, and Bells will engage the services of private
engineers to prepare the construction plans and specifications for multiple-
purpose structures Nos. 1, 4, 13, 30, and 35. The private engineers engaged
mast:

1. Prepare construction plans and specifications in accordance with
applicable Service standards, including making of fleld surveys,
foundation and embankment stability investigationms, and such
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other investigations, studies, and designs as are required. This
will include plans and specifications for the municipal and indus-
trial water control features associated with these structures.

2. Represent the city with the Texas Water Rights Commission in
obtaining water rights,

The cities of Sherman and Denison each will be expected to provide engi-
neering and architectural services, without Federal cost gsharing, from their
regularly employed staffs to prepare plans and specifications and to super-
vise construction of the recreation facilities at Sites 35 and 38,
respectively. Service personnel will assist, as available, with on-site
locations, designs, and supervision of construction. If the cities do

not have a regularly employed staff and private consulting engineering

and architectural services are required, the Federal cost sharing will

not exceed 50 percent of the payments made for such services.

No eungineering services involving expenditure of Federal funds, either by
the utilization of the sponsoring local organizations forces or by
contract with professional engineers or firms, will be engaged prior to
the execution of an Architectural and Engineering Project Agreement with
the Service. Selection of professional engineers or firms will be in
accord with Service policy and with Service approval.

The Soil Conservation Service will:

1. Provide technical assistance in the design, preparation of plans
and specifications for the construction of all structural
measures except multiple-purpose structures Nos. 1, 4, 13, 30,
and 35.

2. Provide to the private engineers such criteria as are necessary
to insure that structures meet Service standards.

3. Approve work done under the A & E contracts in accordance with
the established policies of the Service.

4. Provide technical assistance in the supervision of construction,
preparation of contract payment estimates, final inspection,
execution of certificate of completion, and related tasks necesgsary
to establish all of the planned structural measures.

5. For basic recreation facilities, Service personnel will assist,
as available, with on-site locations, designs, and supervision of
construction,

The structural measures will be installed during a 7-year installation
period pursuant to the following conditions:

d+ 21280 3-88
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The requirements for land treatment in the drainage area above the
floodwater retarding structures and the multiple-purpose struc-
tures have been met.

All land, easements, rights-of-way, and permits have been obtained
for all structural measures or written assurance has been furnished
by the Choctaw Watershed Water Improvement District, the Grayson
County Commissioners Court, and the cities of Sherman, Denisomn,
Howe, and Bells, giving a schedule for remaining non-cleared sites,
by site number, and the exact date by which all land rights there-
for will be obtained or their right of eminent domain ugsed 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 all purposes have been
obtained.

Court orders have been obtained from the Grayson County Commis-
siomers Court that the county roads affected by the floodwater
retarding structures and those multiple-purpose structures having
municipal water storage only will be relocated or raised 2 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 Grayson County Commis~
sioners Court stating that all county and private road bridges
affected by stream channel improvement will be modified or
replaced, if needed, concurrently with or prior to the construc-
tion of the enlarged channel.

Flowage easements outside the project area have been obtained.
Funds will be available in amounts sufficient to pay for the
local share of the cost of installing the multiple-purpose

regservoirs and the recreational facilities as scheduled,

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

Project, land rights, engineering gservices, facilities, and opera-
tion and maintenance agreements have been executed.

Public Law 566 funds are available.
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FINANCING PROJECT INSTALLATION

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

The cost of installing the needed land treatment measures during the
7-year installation period will be borne by the landowners and operators
of the land on which these measures are installed. The Agricultural
Stabilization and Conservation Service will provide financial assistance
for the installation of those land treatment measures which are eligible
for this assistance. The Farmers Home Aduwinistration and local banks
‘and other lending institutions can arrange financing for the landowmers
and operators' share of the cost. The Soil Conservation Service will pro-
vide funds in the estimated amount of $196,191 to finance the cost of
technical assistance to plan and apply the land treatment measures. This
consists of $25,267 of Public Law 566 funds and $170,924 to be provided
from Public Law 46 funds (table 1).

Funds for the local share of the cost of installing the structural measures
will be provided by the sponsoring local organization that has been assigned
the responsibility for acquiring land, easements, and rights-of-way for the
particular structure or group of structures. (See section on Project

Installation.)

The Choctaw Watershed Water Improvement District is collecting an annual
tax of five cents on each $100 of assessed property valuation. Approxi-
mately $2,400 per year is being collected. These funds can be used for
any purpose except to pay off a bond issue or a loan from the Federal
government. These funds may be used for that purpose only upon approval
by a vote of the qualified voters. The Upper Elm-Red Soil and Water
Conservation District and the Choctaw watershed Water Improvement District
have entered into an agreement with the Grayson County Commissioners Court
whereby the latter will assume prime responsibility for acquisition of such
land, easements, or rights-of-way as will be needed, upon specific request,
in given cases. This applies to the following works of improvement:

1. All single-purpose floodwater retarding structures except Nos.
10 and 11.

2. Multiple-purpose structure No. 34.
3. All grade stabilization structures.

4. Stream channel improvement on Choctaw Creek, 88,700 feet; 7,850
feet of stream chamnel improvement on Mill Creek; and 21,600 feet
of drainage main T and laterals IA, IB, and IC in the Carpenters
Bluff area.
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It is anticipated that 80 percent of the easements to be acquired by the
water district and/or the county will be donated. Qut-of-pocket costs to
these 2 sponsors are expected to be $410,000. This consists of the cost
of acquiring those land easements and rights-of-way nut donated, the costs
of modification or relocation of roads, pipe lines, utilities, and the
local share of the cost of installing multiple-purpose structure No. 34
and drainage main and laterals I, TA, 1B, and IC.

The voters of Sherman have approved the sale of revenue bonds which included
approximately $1,000,000 for the city's share of the cost of installing
multiple-purpose structure No. 35, lron Ore Lake. Additional bond issues
will have to be approved to provide funds for the local share of the cost

of nultiple-purpose structures 1 and 4. The city is in sound financial
condition and it is anticipated that the additional bond issues can be
passed if and when they are needed. The cests to be borne by Sherman are
shown in table 2.

A bond issue will have to be approved by the city of Denison to provide
the local share of the cost of multiple-purpose structure No. 38,
Waterloo Lake, Interest is high in developing this structure as a recre-
ation facility. Past acceptance of park and recreation bond issues by
the people of Denison indicates that this issue will meet with approval,

The cities of Bells and Howe are investigating the feasibility af obtaining
loans from the Farmers Home Administration or the Texas Water Deve lopment
Board to finance their share of the cost of installing multiple-purpose
structures 13 and 30.

The Service will execute separate Land Rights Agreements with the cities

of Sherman and Denison. Terms and provlsions governing acquisition and
cost sharing for all areas dedicated to public recreational use in Iron

Ore Lake and Waterloo Lake will be set forth in these agreements. Each
city will be responsible for the full cost of appraisals ordered by it for
its use. the cost of land surveys, title evidence, recording fees, U. 5.
revenue stamps, other State and local transfer costs, legal fees, salaries
and travel of its employees, and other associated costs incurred in acquiring
land rights. Cost sharing for each development will be limited to the land
rights purchase price or the value jointly determined by the concerned city
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.

Financial and other assistance to be furnished by the Service is cont ingent
on the appropriation of funds for this purpose. In addition. all pre-
requisite conditions will be met before Federal funds will be made availahle
for the installation of the structaral measures.
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PROVISIONS FOR QPERATION AND MATINTENANCE

Land treatment measures will be maintained by the landowners and operators
of farms on which the measures are installed under agreements with the
Upper Elm-Red Soil and Water Conservation District. Representatives of
the district will make periodic inspections of the completed land treat-
ment measures to determine maintenance needs. The landowners and
operators will be encouraged to perform needed maintenance and management
practices. District-owned equipment will be made available for this
purpose in accordance with existing working arrangements,

The structural measures will be operated and maintained by the sponsoring
local organization having responsibility for acquiring land, easements,
and rights-of-way. Operations and maintenance agreements will be executed
by the parties hereto prior to the issuance of invitation to bid on
construction of the structural measures and/or the acquisition of land
rights for the recreational developments. The agreements will set ferth
specific details on procedure in line with recognized assignments of
responsibility.

Withdrawal of municipal water from structure No. 35 will be from the
water supply storage space between elevation 698.0 and elevation 677.3.
All multiple-purpose structures with municipal water supply will be
operated in accordance with State laws. The flood prevention features
will be operated in accordance with Service criteria.

The estimated annual value of operation, maintenance, and replacement cost
is $28,582, based on long-term prices. This consists of $4,416 for the
single-purpose floodwater retarding structures; $410 for the grade
stabilization structures; $4,561 for stream channel improvement; $409

for drainage main and laterals; and $18,786 for multiple-purpose struc-
tures. These costs include $2,016 for replacement of appurtenances such
as side inlets, grade stabilization structures, and those basic recreation
facilities which will require replacement before the end of the 100-year
evaluation period. Total estimated costs for making replacements is
$234,000, based on 1965 prices. The sponsors who are responsible for
operating and maintaining the recreational developments will arrange for
protective services, clean-up of grounds and repair of facilities.

The Water District will have maintenance inspection and coordinating
responsibility for all of the structural measures, but accomplishment and
financing of maintenance will be the responsibility of the local organi-
zation for those structures for which it has accepted this responsibility.
The following tabulation shows the structural measures and the estimated
cost of maintenance to each sponsor:
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The Choctaw Watershed Water Improvement District and the Upper Elm-Red Soil and
Water Conservation District will be represented on each joint ingpection group
making scheduled inspections of works of improvement in accordance with proce-
dural details of the Operation and Maintenance Agreements. Representatives of
the County Commissioners Court and the cities of Sherman, Denison, Howe, and
Belle will participate in scheduled or special inspections of those works of
improvement for which each has operation and/or maintenance responsibility.

The Service and the sponsors will make a joint inspection annually, or after
unusually severe floods, or in the event of other unusual conditions that may
adversely affect the works of improvement, for three years following instal-
lation of each structure. Inspection after the third year will be made annually
by the sponsors. The Service will participate in annual inspections as often as
it elects to do so after the third year. Items of inspection will include, but
will not be limited to, the condition of the principal spillways, earth fills
or embankments, vegetative cover of the earth fills and emergency spillways;

the need for removal of woody vegetation, sediment bars and debris from

improved channels; the need for corrective measures to prevent bank cutting

in the improved channels; and the condition of fences, gates, and other appur-
tenances installed as a part of the structural meaaures. Inspections will be
made of the recreation facilities and access roads to determine maintenance

and replacement needs.

Maintenance needs for all structural measures noted by the representative of
the Choctaw Watershed Water Improvement District, or those called to his
attention by others and confirmed by him, will be referred to the responsible
local organization for maintenance action. The representative of the Water
DPistrict will prepare a report of all inspections. A copy of the report will
be submitted to the Service representative. The Water District representative
will be furnished with reports on maintenance done by each sponsoring local
organization and he will keep summary control records in support of proper
maintenance having been performed on these works of improvement for the entire
watershed.

The Soil Conservation Service, through the Upper Elm-Red Soil and Water Con-
servation District,will participate in operation and maintenance by furnishing
technical assistance to aid in inspections and technical guidance and information
necessary for the operation and maintenance program.

Provigions will be made to provide for free access of representatives of the
Choctaw Watershed Water Improvement District, the Grayson County Commissioners
Court, and Federal representatives to inspect and provide maintenance for all
structural measures and their appurtenances at any time. :

The Choctaw Watershed Water Improvement District, the Grayson County Commissioners
Court, and the cities of Sherman, Denison, Howe, and Bells fully understand

their obligations for operation and maintenance. Specific operation and main-
tenance agreements will be executed prior to execution of land rights agreements
and the issuance of invitations to bid on construction of the structural meas-
ures.
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TABLE 1 - ESTIMATED PROJECT INSTALLATION COST

Choctaw Creek Watershed, Texas

: : Wumber Eetimated Cost (Dollars) 1/
Ingtallation Cost : ! to Be : Public Law : :
Item s Unit : Applied : 566 Funds : Qther Total
LAND TREATMENT
Soil Conservation Service
Cropland acre 40,138 - 362,586 362,586
Graseland Acre 92,902 - 1,700,178 1,700,178
Taechnical Aeeistance 25,267 170,924 196,191
8CS Subtotel 25,267 2,233,088 2,256,955
TOTAL TAND TREATMENT 25,267 2,233,688 2,258,955
STRUCTURAL MEASURES
Soil Conservation Sarvica
Floodwater Retarding
Structuree No. 34 2,081,200 - 2,081,200
Stream Channesl Improvement Foot 110,180 391, 600 - 391, 600
Crade Stabilization Structures HNo. 7 15,950 - 15,950
Drainage Main and Laterala Foot 21,6048 5,773 1,925 7,700
Multiple-Purposa Structures Ho. 7 1,019,601 1,244,199 2,283,800
Basic Recreational Facilitlea No. 2 212,905 212,905 425,810
Diversion Worka Ko. 2z - 150,040 150, 040
5CS Subtotel 3,727,031 1,609,029 5,336,060
Subtotal - Constructlon 3,727,031 1,609,029 5,336,060
Inetallation Serviees
Soil Conservation Serviece
Enginearing Services 531,414 153,492 684,906
Qthar 329,844 122 846 452,690
8CS Subtotal 861,258 276,338 1,137,596
Subtotal - Installation Servicee 861,258 276,338 1,137,596
Other Costa
Land, Easemente, and Righte-of-way 223,990 1,973,051 2,197,041
Aduinigtration of Contracta - 39,500 39,500
Water Rights - 7,200 7.200
Subtotal - Qther Coste 223,990 2,019,751 2,243,741
TOTAL STRUCTURAL MEASURES 4,812,279 3,905,118 8,717,397
TOTAL TROJECT 4,837,546 6,138,806 10,976,352
SOMMARY
Subtotal S5C3 4,837,546 6,138,806 10,97£,352
TOTAL PROJECT 4 B37 566 6,138,806 10,976,352

1/ Price Base: 1965
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TABLE 1A - STATUS OF WATERSHED WORKS OF IMPROVEMENT
Choctaw Creek Watershed, Texas

: : Total
: Applied : Cost
to Date ¢ (Dollars) 1/

Measures :  Unit

LAND TREATMENT

Cropland
Conservation Cropping System Acre 26,070 26,070
Contour Farming Acre 13,950 13,950
Cover and Green Manure Crop Acre 3,512 52,504
Grasses and Legumes in Rotation  Acre 3,512 59,704
Crop Residue Use Acre 27,180 108,720
Diversion Foot 132,800 14,608
Grassed Waterways Acre 749 89,880
Terraces, Gradient Foot 3,924,284 196,214
Terraces, Parallel Foot 129,237 9,047

Gragsland
Grade Stabilization Structure No. 26 39,000
Land Clearing Acre 3,570 160,650
Pasture and Hayland Renovation Acre 15,754 441,112
Pasture and Hayland Planting Acre 35,784 1,538,712
Pond Sealing No. 25 2,200
Wildlife Habitat Preservation Acre 4,980 498
Wildlife Habitat Bevelopment Acre 1,390 25,020
TOTAL LAND TREATMENT 2,777,889

1/ Price Base: 1965

November 1965
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TABLE 4 - ANNUAL COST

Choctaw Creck Watershed, Texas

(Dollars) 1/

;Amortization of: Operation and :
Evaluation : Installation : Maintenance
Unit : Cost : Cost Z/ : Total

-34 Floodwater Retarding Structures;
110,180 feet of Stream Channel
Improvement; Multiple-Purpose
Structures 1, 4, 13, 30, 34, 35,
and 38, including Basic Recrea-
tional Facilities; and Grade
Stabilization Structures 101,
102, 103, 104, 106, and 107 285,029 28,130 313,159

21,600 feet of Drainage Main and
Laterals and Grade Stabilization

Structure 105 553 452 1,005

TOTAL 3/285,582 4/78 582 314,164

1/ Price Base: 1965

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

3/ Amortized for 100 years at 3.125 percent,

4/ Includes replacement costs of $2,016 for basic recreational facilities

and for any structure or appurtenance requiring replacement before end
of 100-year evaluation period.

November 1965

4-12R0 Y-8E
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TABLE 5 - ESTIMATED AVERAGE ANNUAL FLOOD DAMAGE REDUCTION BENEFITS
Choctaw Creek Watershed, Texas

(Dollars) 1/

Estimated Average Annual Damage  : Damage
: Without : With : Reduction
Item : Project Project : Benefit
Floodwater
Crop and Pasture 96,369 24,870 71,499
Other Agricultural 35,747 9,054 26,693
Non-agricultural
Road and Bridge 21,340 1,508 19,832
Urban 54,650 3,150 51,500
Subtotal 208,106 38,582 169,524
Sediment .
Overbank Deposition 2,068 745 1,323
Channel Deposition 2,000 680 1,320
Subtotal 4,068 1,425 2,643
Eresion
Flood Plain Scour 18,514 3,840 14,674
Valley Trenching 1,075 747 328
Subtotal 19,589 4,587 15,002
Indirect 23,176 4,459 18,717
TOTAL 254,939 49,053 . 205,886

1/ Price Base:

d- i VtiRY I-bE

Long-term prices as projected by ARS, September 1957.

November 1965
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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 Upper Elm-Red Soil and Water Conservation District,
with assistance from personnel of the Soil Conservation Service Work Unit
at Sherman, Texas,

A 20 percent sample of current conservation plans was used to develop
conservation needs data. These were expanded to represent conservation
needs for the entire watershed. Acres to be treated by land use during

the 7-year project installation period were based on total conservation
needs and the priority of planning and servicing set by the Soil and Water
Conservation District. Technical assistance needs were based on the amount
of funds now being expended for this purpose plus the additional funds that
would be needed to complete all soils mapping and to assure the application
of the land treatment practices during the installation period.

Engineering Investigations

The procedures used to determine the most feasible plan of structural
measures to meet the objectives of the sponsoring local organizations that
could not be accomplished by land treatment measures were &s 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 exami-
nation indicated 58 possible floodwater retarding structure site
locations. Subsequent investigation indicated a need for channel
improvement for portions of Choctaw, Mill, and Post Oak Creeks.
Soil survey information indicated the need for providing improved
surface drainage for 260 acres of wet land in the Red River
terrace near the mouth of Choctaw Creek.

4. A system of 41 floodwater retarding structures, 20.87 miles of
channel improvement, 4.09 miles of drainage mains and laterals,
and 7 grade stabilization structures was recommended to the
sponsoring local organizations for further consideration and
detailed survey. The ownership and property lines for each
floodwater retarding structure and for channel improvement were
located and drawn on the photographs by the local sponsors prior
to the start of engineering surveys.

4-2rim0 temn
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Surveys - Engineering surveys were made after agreement was reached

with the sponsoring local organizations on locations of structural
measures to be studied.

a.

Aa 2 b280

Horizontal control - Scales of aerial photographs were deter-
mined by using the tellurometer and by chaining between
identifiable points.

Vertical Control - Existing U. 8. Coast and Geodetic Surveys
and U. S. Geodetic Survey bench marks were supplemented with
temporary bench marks set at gtrategic locations for use in
making structural surveys.

Floodwater Retarding Structures - ¥ield surveys were made in

2 stages. First, topographic maps were made of the reservoir
areas. Surveys were made of roads, pipe lines, and utility
lines located within the reservoir areas. Second, after pre-
liminary 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 to 100 feet were made of emergency
spillway areas. A profile survey was made of the centerline

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, the emergency spillway crest, and 2
feet above the emergency spillway crest were located on the
ground and recorded on the photo map. These surveys provided
the data necessary to determine if required sediment and flood-
water detention storage capacities could be obtained, determine
the most economical design for each structure, estimate the
installation cost and make land rights maps. Criteria for
accuracy of surveys as outlined in Watersheds Memorandum TX-2
were used for both the single and multiple-purpose floodwater
retarding structures.

Stream Channel Tmprovement - Stream channel improvement surveys
were made in accordance with procedures outlined in Watersheds
Memorandum TX-1. Surveys consigted of 20.87 miles of profiles
and cross sections of existing channels.

Grade Stabilization Structures - Detailed investigation indi-
cated the need for 7 grade stabilization structures to stabilize
2 existing waterways and 5 side inlets.

Drainage - 260 acres of wet land were mapped in the Carpenters
Bluff area of Choctaw Creek. Detailed surveys were made on 1
main ditch and 3 laterals in accordance -with Watersheds Memo-
randum TX-1.

¥-64
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6. Designs - Designs of structural measures were jnitiated as survey
data for individual or related groups of structures were completed.

a.

4-2 280

Floodwater Retarding Structures - Criteria outlined in Engi-
neering Memorandum-27 (1958) and Texas State Manual Supplement
2441 were used to determine the sediment and floodwater
detention storage requirements, structure classification, and
principal and emergency spillway design. As the topography
was determined for each floodwater retarding structure site,
storage tables and curves were developed. Preliminary lay-
outs of pools, centerlines of dams, and emergency spillways
were prepared and reviewed on the ground with the sponsors.
These preliminary layouts showed the approximate area of

the dam, emergency spillway, and the sediment and detention
pools affecting each landowner. After any adjustments found
desirable and feasible were made, the final pool elevation
was determined, release rates for the principal spillways
were established, and emergency spillways were designed.

The elevations of the sediment pools were determined in
accordance with Engineering Memorandum-16 and Section 3107,
Watershed Protection Handbook. The lower sediment pool ele-
vation was set, using the lesser of the capacity required for
50 years or 200 acre-feet. Storage of permanent water is
limited by State law to 200 acre-feet unless a special permit
{s obtained. Detention volumes exceed the minimum criteria
set forth in Engineering Memorandum-27 (1958). Detention
volumes meet or exceed the Texas State Manual Supplement 2441
criteria in all sites except 5 and 1l.

Stream Channel Improvement - The design of the improved
channel was based on the procedures 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, and USDA Technical Release No. 23,
"pPlanning and Design of Open Channels," December 15, 1964.

The allowable velocity for the 10 percent chance discharge
slightly exceeds the allowable on Post Oak Creek in order to
fit the proposed bottom of the improved channel to the bottom
of the existing channel. The velocities for the 1 percent and
the 100 percent chance discharges are less than the allowable.

A sampling procedure was used to determine that an average of

4 grade stabilization structures per mile will be required as
inlets to the improved channel to prevent erosion or head
cutting in the side inlets. The exact location of each of these
will be determined by the comstruction engineer during the
construction stage.
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c. Grade Stabilization Structures - The grade stabilization struc-
tures were designed in accordance with Texas Engineering
Handbook, Section 17.

d. Drainage - The drainage system was designed using the pro-
cedure outlined in Watersheds Memorandum TX-1 and Engineering-

Drainage Memorandum TX-2.

Cost Estimates - Comnstruction costs were based on unit prices
being expended at similar sites, Soil Conservation Service exper-
ience, and values furnished by local organizations and companies.
Economic evaluation of 5 systems of structural measures was made
to determine the least costly system in order to reach project
objectives. Alternate dam site locations were analyzed to deter-
mine the least costly combinations of emergency spillways and
embankments. The adjusted long-term average annual cost of main-
taining the single and multiple-purpose floodwater retarding
structures is based on the following equation:

M = .73 ($40 + $10V + §15F)

il

Where .73 = factor to adjust 1965 prices to 1957 long-term
prices

M = the cost of maintenance

V = the number of acres to be vegetated on the dam and
in the emergency spillway

F = the percent chance of use of the emergency
spillway (table 3)

or F = the average number of times the emergency
spillway is expected to function in a 100-year
period

The cost of maintaining the stream channel improvement and appur-
tenances was estimated at $200 per mile based on the best available
information. The replacement cost of appurtenances is based on
replacing them at their original cost at the end of 50 years. The
cost of maintaining drainage ditches was estimated at $100 per mile
because of the smaller size channels. Operation and maintenance
cost of grade stabilization structures and recreation facilitlies
includes replacement of those structures and facilities having
an expected life shorter than the 100-year evaluation period.

4r 21280 I-46
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Hydraulic and Hydrologic Investigations

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

1.

3.

A+ 20230

£

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

of Water Engineers Bulletins, and U. §. Study Commission Reports.

The without project hydrologic conditions for pasture and crop-
land were determined from soils and cover condition data developed
by field mapping of samples for erosion rate and sediment pro-
duction studies. Approximately 10 percent of the watershed was
sampled. This data was summarized by land resource areas and
sub-areas and curve numbers weighted for areal coverage within
drainage basins. The with project condition was determined by
considering the effect of changes in land use and treatment that
could be expected during the installation period,

Conditjon II curve numbers for land resource areas, sub-areas, and
the watershed are as follows:

Without With
Land Resource Area or Sub-Area Project Project
Blackland Prairie (Austin fm.
bedrock) 82 81
Blackland Prairie (Eagle Ford
fm, bedrock) 84 83
East Cross Timbers 78 77
Red River Terrace Soils 78 77
Watershed Average 82 g1

A tabulation of cumulative departure from normal precipitation for
the U. S. Weather Bureau gage at Sherman showed the period 1930
through 1962 to be representative of normal. Storms that occurred
during this period were used to evaluate flood damages on the agri-
cultural land. Each storm during this period was analyzed to
determine the antecedent moisture condition, using the procedure
outlined in National Engineering Handbook, Section &4, Supplement
A, Section 3.4, The depth of runoff frow individual storms was
estimated, using runoff curves, Figure 3.10-1, NEH, Section 4,
Supplement A. The runoff from each storm was adjusted to reflect
future hydrologic conditions of the watershed. U. S. Department

LR
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of Commerce Technical Paper No. 40, MRainfall Frequency Atlas of
the United States," was used to develop a synthetic storm series
for evaluating flood damages in the urban area of Sherman.

Engineering surveys were made of 153 valley cross sections to
represent the stream hydraulics and flood plain area. Of these,
50 were surveyed in the urban reach of Sherman on Post Oak and

Sand Creeks,

Stage discharge relationships for the valley cross sections
through the urban area on Post Oak and Sand Creeks were determined
by solving water surface profiles with the IBM 650 Computer. The
procedure described on page 3.14-2, NEH, Section 4, Supplement A,
was used to establish the stage discharge relationships for the
remaining cross sections.

The peak discharge runoff relationship was developed at each
proposed floodwater retarding structure site and at each valley
cross section with the IBM 7090/7094 cowputer program outlined
in USDA Technical Release No. 20, Project Formulation Program -
Hydrology, June 8, 1965, Different combinations of floodwater
retarding structures were analyzed to determine the system of
structures which would accomplish the project objectives most
efficiently.

The peak discharge runoff relationship was modified to reflect
the effect of change in time of concentration due to improving
the stream channel.

Stage-area inundated curves were developed for each portiom of
the flood plain represented by a single cross sectiom. Acres
inundated by 0-1, 1-3, and 3 feet plus depth increments were
determined for selected floods. Composite runoff-area inundated
curves were developed for without project conditions and to
reflect the effect of the planned works of improvement.

Determinations were made of the area that would be flooded by
each storm in the evaluation series under each of the following

conditions:
a. The present conditions of the watershed remaining statiec.
b. The application of land treatment.

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

d. The application of land treatment, and installation of
floodwater retarding structures and stream channel improve-
ment.

4- 51280 -8
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Reservoir operation studies were made for those floodwater retarding
structures where additional capacity was provided for recreation
development, The procedure for making these studies is contained

in Texas Engineering Handbock, Section 4, Hydrelogy, Chapter 2,

The runoff records indicated that the period 1950 through 1957

was the most critical drouth period in recent times. The inflow

to the sites was based on analysis of rainfall records for the

U. S. Weather Bureau gage at Sherman and/or inflow data to

Lavon Reservoir on the West Fork of the Trinity River.

The inflow data to Lavon Reservoir is contained in the U. S.
Study Commission Report, Volume 1, Trinity River Basin Runoff,
Reservoir evaporation rates were obtained from the Texas Board
of Water Engineers, Bulletin 6006, Monthly Reservoir Evaporation
Rates for Texas.

Private engineers employed by the sponsors made operation studies
for those sites which will include municipal water supply.

The required channel capacities for stream channel improvement were

determined from routings described in item 6. The required

capacities consist of the peak discharge produced by the runoff
from the design storm with an antecedent moisture condition II.

Detention volumes for floocdwater retarding structures were
determined in accordance with Texas State Manual Supplement 2441
criteria. Volumes used exceed these criteria at most sites to
obtain a more economical or desirable emergency spillway or struc-
ture 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 principal spillway release rates vary from 8 csm to 25 e¢sm.
The average release rate for the watershed is 13 cfs per square
mile controlled, The capacity of stream channels downstream
from the reservoir and structure site conditions influenced the
release rate selected for each site.

The size of the emergency spillway and freeboard design storms

was selected from Engineering-Hydrology Memorandum TX-1. The
values used equal or exceed those shown on standard drawing ES-1020.
The distribution graph method was used to develop inflow hydro-
graphs for each site in the watershed. Since routing of the
emergency spillway hydrographs resulted in either no flow or very
shallow flow, the dimensions of the emergency spillway were deter-
mined from the freeboard hydrographs. The elevation of the top of
the dam was determined by graphically routing the freeboard
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hydrographs. The routing method described on page 5.8-12, NEH,
Section 5, was used.

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, USDA, SCS, and
Watersheds Memorandum TX-25, "Sedimentation Investigations," August 21,
1959, USDA, SCS.

Sediment Source Studies

The following steps were used to determine the required 100-year sediment
gtorage requirements for the planned floodwater retarding structures:

1. Representative samples covering about 10 percent of the watershed
drainage area were selected on aerial photographs.

2. Soils and slope data from unpublished soil survey field sheets
were utilized for all samples.

3. Land use, cover conditions, land treatment, and slope lengths in
sample areas were mapped in the field.

4, TField investigations of gullies and stream channels above all
structures were made to determine lengths, depths, and estimated
rates of erosion.

5. Soils by slope in percent, slope length, land use, and cover
conditions were tabulated for each land resource area.

6. The Musgrave soil loss equation for computing sheet erosion was
used to adjust present erosion rates to reflect the effect of
land treatment to be applied.

7. Sheet erosion rates were expanded by land use for each land
resource area in the drainage area of each plamned structure.

8. Applicable delivery ratios were applied to the gross erosion

rates obtained in steps 4 and 7 to determine the sediment delivered

to the reservoir.

9. The sediment delivered to the reservoir was adjusted for estimated
trap efficiency.

10. Allowances for differences in density between soil in place and
sediment were made for the required gediment storage volumes.
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These densities were based on the following textural classes:

So0il in Place Submerged Sediment
Texture (1bs./cu.ft.) (lbs./cu. ft.)
Clay and clay loam 80 44
Loam and sandy loam 90 60

11. Allocation of sediment to the floodwater retarding structure
pools was made on textural classes as follows:

Allocation (Percent)
Pericd of Structure Condition of Clay and : Loam and
Deposition Pool Sediment Clay Loam : Sandy Loam

Single-Purpose Structures

First 50 Years Detention Aerated 20 30
Sediment Submerged 80 70
Last 50 Years Detention Aerated 100 100

Multiple-Purpose Structures

100 Years Detention Aerated 20 30
Sediment Submerged 80 70

Flood Plain Sedimentation and Scour Damages

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

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

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

3. Information on past physical damages was obtained through inter-
views with landowners and operators.
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Damage tables were developed to show percent damage to productive
capacity of the flood plain soil, by depths for scour and by
texture and depth for deposition. Adjustments for recoverability
of productive capacity for each damage category were made on the
basis of information obtained from landowmers and operators and
from field studies.

The damage areas were measured and data tabulated for each valley
segment, and summarized for each evaluation reach.

Using the average annual erosion rates as 2 basis, the average
annual volume of sediment produced above the area damaged was
estimated for without project conditions, with land treatment
applied, and with structural measures installed. These volumes
were used as a basis for estimating the average reduction of
overbank deposition in the watershed. Scour damage reductions
are based on reductions of depth and area inundated for with
project conditions.

Land destruction by valley trenching was determined by comparing
the positions of overfalls shown on aerial photographs taken in
1941, 1950, and 1957. Acreage computations reflect ultimate
total width of the trench after widening due to aging and length
of time expected for destruction to occur based on present rate
of advancement.

Channel Stability Studies

Channel investigations for stability studies were made on the mainstem and
all major tributaries. These included studies of the general geology and
soils of the drainage basin, depth and nature of the alluvium, thickness
and types of modern alluvial deposits, types of bedload carried, relative
stability under present conditions, and the nature of the underlying bed-

rock.

The alluvium along all streams is dominantly a cohesive, clayey material.
Plastic alluvial clays derived from the heavy, clay-textured Blackland
Prairies soils predominate on the mainstem of Choctaw Creek, Mill Creek,
and Cedar Creek. These clays are classified as CL and CH under the Unified
Soil Clagsification System. Sandy clay (CL) and clayey sand (SC) alluvium
occurs on Iron Ore Creek where the clays from the Blacklands have been
mixed with sands from the East Cross Timbers soils. Similar alluvial soils
occur on Post Oak Creek where sands derived from sandy members in the

upper Eagle Ford shale formation have mixed with clays from the Blacklands.
Modern alluvial overbank deposits range from 9 to 5 feet deep, usually
forming a natural levee along the banks. The texture of these deposits
ranges from clays (CL) to silty sands (SM). '
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Bedrock of the Comanche series 1is exposed in the degraded reach of lower
Choctaw Creek. These beds consist of hard limestones, hard sandstones,
and soft shales and clays. The hard beds appear to be resisting further
degradation. Accumulations of sandy and gravelly bedload in Iron Ore
Creek cover the underlying Woodbine and bedrock. Cohesive clays with
gravels cover the Woodbine sand, Eagle Ford shale, and Austin chalk bed-
rock of most of the other channsls on Choctaw Creek and its tributaries.
Deep &lluvial clay deposits occur in upper Mill and Cedar Creeks.

Improved channels on the mainstem of Choctaw Creek and upper Mill Creek
will be located in cohesive clays (CL and CH) having plasticity indexes
ranging from 20 to more than 30. The Post QOak Creek channel is located
on sandy cohesive materials having slightly lower plasticity indexes
- ranging from 10 to 30.

Geologic Investigations

Preliminary geologic investigstions were made at each structure site.
These investigations included studies of exposed geologic formations and
structure, valley slopes, alluvium, and channel banks., Core drill equip-
ment was used at multiple-purpose structure Site 38, Manual equipment was
used at other sites for making necessary borings to obtain preliminary
information on water tables, nature of foundation materials, stability,
and extent of borrow materials, and type of material in the emergency
spillways.

Description of Problews

All of the planned structures are located on rocks of Cretaceous age.
Formations belonging to both the Comanche and Gulf series are represented.
However, only Site 41 is located on rocks of the Comanche series. Qua-
ternary terrace deposits are found in the abutments of many sites. Site
locations by formations are tabulated as follows:
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Seriss and Formation : Structure Numbers
) : 2,3, 4, 5%, 6, 7, 12, 13, 14, 15,
Austin : 16, 17, 18*, 19, 20, 21, 26, 27,
Chalk 28, 2% _ o o e e L . __

Format ion

Gulf : e o e e e e e e
Eagle :

Ford : 8, 11*, 22, 23. 24, 30, 32, 35, 36
: Shale
: Formation :

“r am

— e e v e e TEE e o e mw mw . e v e o e

Series :

— e e et A e mm e vm mw e mw EN e v e e

: Woodbine :
: Sand : 37, 38, 39, 40
: Formation :

: Grayson marl,
Comanche : Mainstreet ls., : 4l%
Series : Pawpaw, and Weno
: Formations

*Structures with Quaternary terrace deposits in abutment(s).

Degree and direction of dip vary locally with amounts of dip ranging from
almost none up to 150 feet per mile., The steeper dips occur on the north-
eastern limb of the Sherman syncline. The regional dip is toward the
southeast at 30 to 40 feet per mile.

The geologic structure is influenced by the Preston anticline in the
extreme northeastern part of the watershed and the Sherman syncline
extending from northwest to southeast across the central part.

Comanche Series - Site 41 is located on the Weno clay, Pawpaw sand, Main-
street limestone and Grayson marl formations. Seepage is expected in the
sandy beds of the abutments. Removal of hard sandstone boulders from the
channel area of the foundation will be necessary. Borrow materials will be
obtained from a low terrace deposit consisting of sandy clays and clayey
sands over basal clayey gravels and sands, gravels, and cobbles classified
as CL, SC, GC, GP, and GM.

The Woodbine sand - Crossbedded and massive fine-grained sandstones predomi-
nate in the Woodbine formation., Thin beds of sandy shales, lignite, and
gypsiferous shales resembling the Eagle Ford also occur in the formation.
Springs and seepage out of bedding planes were observed at many sites.

Seepage problems requiring drainage measures are expected at all sites located
in this formation. Soils from the borrow areas are classified as CL, SC,

SM, and SP.
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The Eagle Ford shale - The Eagle Ford formation is dominated by soft, dark-
colored shales containing disseminated minute crystals of gypsum. The
upper part contains some sandy shales, thin beds of sand and sandstone and
a prominent bed of cemented fogsils (Ostrea lugubris). Soil development
on these materials consists of plastic and sandy to silty clays classified
as CH and CL, Seepage from the sandy beds was observed at Site 1 and may
also be a problem at Sites 10 and 31. ’

The Austin chalk - The Austin formation consists of medium to thick-bedded,

moderately soft chalk near the base. Soft marls and shales occur above
the chalk beds and make up the largest areal outcrop of the Austin in the
watershed. Thick-bedded, massive chalk beds lie above the marl and crop
out near and along the southern watershed divide.

Rock excavation is not expected to be a problem at any site in the Austin
formation. Most of the chalk should be rippable under average moisture
conditions. Steep escarpments at sites with chalk beds in the abutments,
underlain by the soft shales of the Eagle Ford formation, may require
additional foundation preparation to reduce danger of differential settle-
ment. FExcess seepage through the bedding planes of the chalk beds may
require drainage measures at Sites 1, 2, 3, 4, and 18. Adequate borrow
material, classified as CL and CH under the Unified Soil Classification
System, is available at all sites.

Quaternary Terrace - All terrace deposits at the planned sites consist of

materials derived mainly from limestone and chalk bedrock. Seepage is
a problem in the basal sand and gravel materials and will require drainage
measures or cutoffs through these beds.

Economic_ Investigations

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

Selection of Evaluation Reaches

Because of the diversity of damageable values and flood plain character-

istics, the flood plain was divided into 7 evaluation reaches (figure 8).
Six of these are agricultural reaches and 1 consists of the urban area of
Sherman.

Determination of Non-Apricultural Damages

The frequency method of analysis was used in evaluation of the urban reach.
An inventory was made of all buildings, both residental and commercial,
occupying the area subject to damage from a flood which could be expected

on an average of once in 100 years. Any inventory of this rapidly expanding
population center is hopelessly outdated within a few months, however.
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Evaluationsof damages for without project conditlons and with project con-
ditions were made on the basis of present buildings plus future development,
which has already begun, assumed to be in place by or before the end of

the installation period, Little development can be expected beyond these
limits since available space will be almost completely utilized by that
time. No attempt has been made to evaluate monetary benefits on 17 acres
of flood plain in West Hill Cemetery, although obviously monetary benefits
will accrue as a result of the project.

Damageable values used for urban evaluation are based upon values on the
current market in Sherman. It is recognized that damageable values will
continue to increase as the result of the gemeral improvement of the
standard of living of residents of the area. Indirect damages such as
dislocation of residents and rehabilitation of business 1s estimated at
10 percent of the direct damages.

Damage estimates to roads and bridges in the flood plain wete obtained
from county commissioners, state highway officials, and landowners.

Determination of Agricultural Damages

Agricultural damage estimates were based upon information obtained by
interviewing landowners and operators of approximately 30 percent of the
acreage of the flood plain. This sample was considered adequate and
representative for the economic evaluation. Schedules covered past,
present, and intended future use, crop distribution under normal conditions,
yields, historical data on flooding and flood damages to crop and pasture,
as well as other agricultural damage such as loss of fences, farming equip-
ment, and livestock. Supplemental information pertaining to crop yields
and trends in crop production and farming operations were obtained from
agricultural workers in the area. The present land use of all the land

in the flood plain was obtained by field mapping.

Analyses of this information formed the basis for determing the damageable
value and damage rates for various depths and seasons of flooding, in the
historical series 1930-1962, inclusive. An adjustment was made to take

into account the effect of recurrent flooding when several floods occurred

within one year.

The monetary value of the physical damage from erosion and from deposition
of infertile sediment upon formerly fertile bottomland was based upon the
value of production lost, taking into account the time lag in recovery,

Indirect damages, imvolving such items as additional travel time for farmers;
re-routing of general traffic, school buses, and mail deliveries; and addi-
tional feeding costs for livestock, were estimated to approximate 10 percent
of the direct damage.
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Average annual damages within the watershed were calculated for conditions
without a project, with planned land treatment applied, and after installation
of the complete project.

The difference between the damage after the installation of a phase of a
project and that before its installation constituted the benefit from
redyction of damage creditable to that phase.

Ovners and operators, when interviewed, were asked if they would make any
changes in theilr operations if protection from flooding were provided.
They indicated that they would restore to its former productivity approxi-
mately B0O acres which has reverted to pasture and woody pasture. The
shift will be to improved pasture and alfalfa. Consequently, it is not
expected that acreages of crops subject to acreage allotments will be
increased as a result of the project,

Fourteen farm operators having drainage problems indicated that they would
install on-farm drainage systems. Damages from poor drainage and flooding
are considered inseparable; therefore 50 percent of both project costs

and damage reduction benefits are assigned to each purpose. Benefits will
accrue as a result of more efficient operation of farm equipment, better
scheduling of farming operations, and a higher level of management,

One landowner intends to install a supplemental irrigation system. Bene-
fits will result from higher level of management as a result of a more
assured water supply.

Two sites have storage for recreation and basic recreation facilities,
Estimates of population within the 50 and 100-mile radius were based on

the 1960 census. In accordance with Watersheds Memorandum-57, October 3,
1962, a value of $1.50 per visitor-day was used for evaluation purposes

for Iron Ore Lake, and a value of $1.25 was used for Waterloo Lake since it
does not offer facilities for overnight camping.

Incidental recreation benefits were evaluated for sediment pools of flood-
water retarding structures. A value of $.50 per visitor-day was used for
purposes of evaluation in view of the expected lack of basic recreation
facilities at these pools. Replacement costs, based upon 1965 prices, were
calculated for all facilities and appurtenances requiring replacement before
the end of the 100-year evaluation period. Annual cost for this purpose is
that amount of money which, if deposited annually in a sinking fund, would
accumulate a lump sum sufficient to pay replacement costs,

All project benefits, other than those which occur immediafely following
project installation, such as reduced damages from flooding, were discounted
for lag in accrual.

Benefits from storage of municipal water for municipalities concerned are
congidered to be equal to cost of facilities necessary to provide this
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valuable resource for the future, inasmuch as this is one resource upon
which ever greater demands are made with each passing year. Actually it
is questionable whether it is possible to place a monetary value upon it
under any circumstances.

values of local secondary benefits were calculated in accordance with
interim procedures outlined in Watersheds Memorandum-57, October 3, 1962,
Secondary benefits of a local nature were considered as either (1) stemming
from the project, or (2) induced by the project. Benefits stemming from
the project were estimated to be at least 10 percent of the direct primary
benefits accruing to the structural measures included in this plan. Sec-
ondary benefits induced by the project were estimated to be 10 percent of
the additional cost of increased production as a result of the project.

The value of easements was determined by local appraisal, giving full
consideration to current real estate market values. An estimate was made
of the value of production lost in the pool areas after project instal-
lation. It was considered that sediment pools would yield no agricultural
production. Land needed for detention pools would be used for intermittent
grazing after program installation. The average annual loss in production
within the floodwater retarding structure sites, plus secondary losses
therefrom, was compared with the amortized value of easements. The ease-
ment value was found to be greater and therefore was used in economic
evaluation in the interest of a conservative analysis.

Fish and Wildlife Investigations

The Bureau of Sport Fisheries and Wwildlife, in cooperation with the Texas
Parks and Wildlife Department, made a detailed study of Choctaw Creek
watershed, Grayson County, Texas.

This report, reflecting a 100-year period of analysis, was prepared in
accordance with Section 12 of the Watershed Protection and Flood Prevention
Act (68 Stat. 666, as amended; 16 U.S.C. 1008).

Pages 6 through 11 of this report have been reproduced on the following
pages and are made a part of this work plan,
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Basic recreational facilitles would be provided at Sltes 35 and 38.
These facilities would include access roads, parking areas, boat
docks and launching ramps, beach areas, sanitary faciiltles, picnic
areas, camping areas, sheiters, paths and tracts, landscaping, and
utiiities,

Principal species of fish in the watershed Include largemouth bass,
white crapple, white bass, biueglll, channel catfish, carp, gar,
smaiimouth buffalo, and glzzard shad.

Fish habitat In Choctaw Creek Watershed occurs In Loy and Waterloo
Lakes and in some farm ponds Iin the watershed. Public fishing Is
permitted in the two lakes, but the privately owned farm ponds are
closed to pubiic use. Fish habitat In the watershed streams, ail of
which are intermittent and are reduced to small pools or dry out
during most of the year, Is Insignificant. The watershed streams,
particuiariy those draining the highly erodibie uplands south of
Choctaw Creek, carry large loads of sediment. Sewage effiuents are
discharged into Choctaw and iron Ore Creeks, respectively, by the
Citles of Sherman and Denlson, |if the area continues to grow and
attract new industry at the rate expected, stream poiiution may
become a serious problem,

Fish habitat is not expected to improve significantiy in the future.
There would be about 8,000 man-days of fishing annualiy without the
project, most of which would be done In Loy and Waterioo Lakes.
There is no commercial flshing In the watershed and none is expected
in the future,

The construction of 34 floodwater retarding reservolrs and 7 muitiple-
purpose reservoirs and the installation of land treatment measures
would Increase fish habltat and flshing In the watershed. Measures
that would result in the reductlon of erosion and curtalliment of slit
pollution would Improve the quallty of flsh habltat In existing and
proposed Impoundments. Public access to six muitiple-purpose struc-
tures and recreational developments on three of them would result in
a large increase in fishing In the watershed. There also would be
some fishing on the 34 floodwater retarding reservoirs which would

be iocated on private lands. Access to these 34 reservoirs wouid be
by landowner’s permission, by payment of a user fee, or by leasing.

There would be no public access to Site 34 which would contaln water
for irrigation. The water ievels In Site 34 probably would fiuctuate
drastically, even to the extent that the reservolr could dry up.
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With the project, sport fishing would amount to 52,000 man-days annu-
ally. A summary of sport fishing in man-days annually without and with
the project is presented in Tabie 2. There wouid be no commercial fish-

‘ng with the project.

Taple 2. Summary of Sport Fishing in Man-days Annualliy

} Without With — Galin or

Reservoir Project Project Loss
Site | 0 5,000 5,000
Site & 0 5,000 5,000
Site 13 0 5,000 5,000
Site 30 0 2,000 2,000
Site 34 0 0 0
Site 35 0 20,000 20,000
Site 317 5,000 5,000 0
Site 38 3,000 8,000 5,000
oOthers ./ 0 2,000 2,000
Total 8,000 52,000 44,000

1/ 33 floodwater retarding reservoirs

Most of the watershed lies in the Blackland Prairies Land Resource
Area with a small segment of the northwestern portlon in the Cross
Timbers Land Resource Area. Both areas contain considerabie crop-
lands. There Is a scarcity of timber and brush in the watershed
and generaily there is littie wildiife habitat, particuiarly cover,
in the watershed.

Wildlife species in the watershed inciude white-tailed deer, mourning
dove, bobwhite, fox squirrel, gray squirrel, cottontall, swamp rabbit,
jackrabbit, armadiiio, opossum, skunk, mink, beaver, and waterfowli.

White-taljed deer are scarce and are not expected to attain signifi-
cant numbers because of poor cover in the watershed. There is no
hunting for deer and none is expected without the project.




Mourning doves are abundant and moderate numbers of bobwhites occur

in the project area. Squirrels are abundant in the bottomiand timber
but are scarce in the upiands, Rabbit populations are moderate. Most
of the hunting done in the watershed Is for doves, bobwhites, and
squirrels. The hunting occurs on private lands and |s done with per-
mlssion of the landowners, by payment of dally user fees, or under
lease of hunting rights. Bobwhite and mourning dove populations would
diminlsh as more land is converted to grassland and the converslion of
woodiand to other uses would result In fewer squirrels and less

hunting in the future.

Waterfowl use of the watershed Is moderate and occurs primarily on
fiooded bottomiands and graln fieids durlng the winter months. Water-
fowl are attracted to and held In the general watershed area during
the winter by the Hagerman Natlonal Wildl!fe Refuge and Texoma Res-
ervoir, Waterfowl hunting, however, Is dIfflcult because the least
disturbance causes the blrds to leave the area. Hunting for waterfowl
in the watershed is of minor Importance and would not be expected to
change signiflicantly in the future,

Armadilios and most specles of fur animals are abundant in the water-
shed. Beavers Invade the watershed from adjacent areas but are
usually removed by the Texas Parks and WlId!Ife Department since they
become nuisances in densely settied and Intensively farmed areas.
There is a considerable amount of sport hunting for fur animals;
however, trapping of fur anlmais for their pelts Is Insignificant
because of low raw peit prices. it Is anticlpated that these con-
ditlons would prevail 1n the future.

Upiand-game and fur-animal habitat would be destroyed by the construction
of the floodwater retarding and multipie-purpose reservolrs. About

260 acres of wetlands would be dralned by the instaliatlon of 4,09 miles
of mains and laterals. This dralnage would affect adversely waterfowl
popuiations and some specles of fur animals In the watershed.

The establiishment of vegetation on critically eroded areas would
offset partially the loss of upiand-game and fur-animal habitat and
populations. Upland-game habltat on the bottomlands downstream from
the fioodwater retarding and multiple-purpose reservolrs would improve
as a result of increased flood protectlon. The reservoirs would pro-
vide resting areas for waterfowl and watering areas for many species
of wildiife.

The Texas Parks and Wildlife Department can provide valuable assistance
to the sponsors of the project and landowners in the development of



fish and wildiife In the watershed., To obtain such assistance, the
Texas Department must know far enough In advance the status of the
various phases of the project development so that they may schedule
their work program to lend asslstance at the proper time. Pre-
impoundment investigations are sometimes advisable to determine the
presence of undesirable flsh populations in the watershed, Shouid
eradlcatlon of undesirable flsh popuiations be needed, It |s easler,
more effective, and more economical to do it when there Iis only a
smail amount of water. The Texas Department wouid stock the project
Impoundments with the proper specles and numbers of flsh,

Heavy use 1s expected on Sites 35, 37, and 38 which are to be developed
for recreation. Waterskilng and speedboating could create serlous
probiems and even endanger iife and property, especlaliy If there Is

no control over such activities. The proposed reservolrs would not be
large in area and a few skiers and speedboaters might weil domlnate

the use of the entlre reservolr to the exciusion of other types of
water-based recreatlon. .

To promote maximum use of these three reservoirs, it would be advis-
able to control speedboating and waterskiing by prohlbiting such
activities or zonlng the reservolrs, Since there would be other
multiple~purpose reservoirs In the watershed, it wouid be advisabie
to permlt selected activitlies such as boating, waterskiing, swimming,
and flshing on certaln of the reservolrs and prohibit them on others,
The Texas Parks and Wildlife Department would be happy to asslist in
the formulation of a zoning plan or In the determination of the best
flshing reservolrs in the project plan,

Prior to Impoundment of the ressrvolr, ali barren areas within the
reservolr basins should be pianted to cover crops to reduce erosion,
add fertlllty to the water, help clarify the water, decrease turbldity,
and Improve the quality of flsh habltat, The areas above the water
line should be pianted to grass to prevent sediment from entering the
reservolr basins,

The multiple-purpose reservolrs, and when practicabie the detention-
type reservolrs, should be fenced to prevent fouling of the water,
trampling of the dams and vegetatlon, muddylng of the water, and

to permit the growth of vegetation around the water's edge. Water
requirements for llvestock should be met by plping water to tanks
below the dams and outside of the enciosures or by providing lanes to
the detention pools.
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Wildl1fe cover |s scarce In the watershed and may become even more
so in the future. Construction of floodwater retarding reservolrs
and multiple-purpose reservolrs and improvement of stream channels
would damage or ellminate more brush and timber.

To minimlize such losses, channel improvements should be allgned
within the stream courses as much as practicable. Clearing of flood-
water retarding and multlple-purpose reservolrs should be restricted
to the areas below the permanent or sediment pool elevatlons,

when timber or brush must be removed for establishment of project
‘features, such losses should be compensated for by planting wildllfe
food and cover plants approprlate to the area at eroded areas, mar-
ginal areas, and along stream banks and fencerows.

it 1s recommended:

}. That the sponsors keep the Texas Parks and Wildlife
Department Informed of the progress of the project,
particularly when raservolr construction beglins, to
permit that agency to Investlgate the need for
eradlcation of undesirable flsh specles,

2. That landowners seek the advice of the Texas Parks
and Wildl)fe Department for the development and
management of the flsh and wildlife on thelr lands.

3. That the Impoundments be stocked with the specles
of flsh and In a manner recommended by the Texas
Parks and Wildl1fe Department.

4. That the sponsors develop a zoning plan for project
reservolrs In the Interest of safety and to obtain
max Imum recreational use, The Texas Parks and Wildlife
Department would be pleased to assist In the develop-
ment of a zonlng plan for these reservolrs.

5. That barren areas in the reservolr basins be planted
to a cover crop and the areas above the water 1ine
be sowed In grass to prevent eroslon and turbldlty
and to Improve the quality of fish habltat.

6. That the mullple-purpose reservoirs, and when prac-
ticable the detentlon-type reservolrs, be fenced
to prevent foullng of the water, trampling of the
dams and vegetation, and muddylng of the water.

4o re 5oL




7. That water requlrements for livestock be met by plping
water to tanks below the dams and outside of the enclo-
sures, or by providing fenced lanes to the detentlon pools.

8. That channel Improvements be conflned to stream courses
as much as practicable to minimlze losses of Important

wildl1fe cover along the streams,

9, That timber and brush clearing be kept to a minlmum
consistent with project objectlves.

10. That wlldlife food and cover plants be sowed at eroded
areas, marglnal areas, and along stream banks and fence~
rows to compensate for losses of brush and tlmber by
project constructlon,

The above recommendatlons are In conformance with U.S.D.A, Soil Conser-
vatlon Service Blology Memorandum-7 (Rev. 1), National Standards for
Blology Practlces. |f adopted as part of the project plan of development,
losses of wlidllfe habltat would be mitigated and, addltlonally, flsh and
wlldl|1fe beneflts would accrue to the project.

The Installatlon and operatlon of the project features would result

in bensflts to freshwater sport flshing In the amount of 44,000 man-
days annually, valued at $44,000. The project would not slgnlflcantly
affect freshwater commerclal flshing.

There would be no wildllfe beneflts from the project. instead, habi-
tat losses to upland game, fur animals, and waterfowl would occur
from the proposed developments.

Adoptlon of recommendatlons 1, 2, 3, 5, 6, 7 would provide high quality
f1sh habltat and better success In sport flshing. Recommendatlon 4

is proposed to obtaln the maximum recreation use of the project reser-
volrs without confllct with varlous types of water-oriented actlvitles.
Adoptlon of recommendatlons 8, 9, and 10 would keep losses of wildllfe
habltat and populatlons to & minimum and also would compensate partlally
for wildl1fe habitat losses by providing food and cover plants.

This report is based on Informatlon recelved prior to February 24,

1966. Any modlflcatlons of the project plans should be brought to

the attentlon of the Bureau of Sport Fisherles and Wildlife and the
Texas Parks and Wildl|lfe Department.
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Site Numbers and Drainage
Areas in Acres

No.  Area Na. Area
i 8701 22 327¢C
2 864 .23 €53
3 1664 24 4878
4 4774 25 94|
5 960 26 iB30
3] 998 27 736
7 ag0 28 1229
8 2944 29 94 |
9 2042 30 1350
I1CA 1050 31 3040
i 2541 32 550
- le 416 33 1024
13A 1805 344 435
14 1788 35 5536
15 1363 36 1376
16 454 av 1478
17 1408 3g 1485
18 2714 39 608
19 11486 40 557
20 730 4] 2605
21 378
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