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MINOR WORK PLAN REVISIONS

Watershed Name . Qate Approved
[
Village and Walker Creek ' i
2-4-82
1. Smith Creek Portion - Relocation of Structure

Site No. 5, addition of Site
BA and division of Smith Creek
into two Hydrologic Units.

. : S . . 2-10-64
2, Structure Site No. 11 « Village Creek
~ Deletion of the original
Site 11 and the relocation
of a new Site approximately
. 500 ft. downstream.

5-10-67
3. Smlth Creek Trlbutary, Revision of Construction Units
- Approve Construction Units
1,2,3, and 4. °




SUPPLEMENTAL WATERSHED WORK PLAN AGREEMENT

between the

Ellis-Prairie Soil Conservation District
Local Orgamization

Navarro-Hill Soil Conservation District
Local Organization

(Hereinafter referred to es the Districts)

Ellis County Commigsioners Court
Local Orgenization

(Hereinafter referred to as the County)

Ellia County lLevee Improvement District No, 2
Local Organization

(Hereinafter referred to as the Levee District)

In the State of Texas

and the

United States Department of Agriculture
Soil Conservation Service
(Hereinafter referred to as the Service)

Whereas, the Watershed Work Plan Agreement for Village and Walker
Creek Watershed,State of Texas, executed by the spomsoring local
organizations named therein and the Service; became effective on the

6 day of January , 1961; and

Whereas, in order to carry out the watershed work plan for said
watershed, it has become necessary to modify said Watershed Work Plan
Agreement; and

Whereas, it has been found necessary to modify the watershed work
plan to include 1,97 miles of stream channel improvement for flood
prevention, of which 1.24 miles were included in the original work
plan; a drop structure for grade stabilization; 4,2 miles of floodwater
diversions; 3.56 miles of wultiple~purpose stream channel improvement;
and 19,3 miles of multiple-purpose mains and lateral ditches, all of
which will permit the addition of agricultural water management as a
project purpose;

Whereas, a Supplemental Watershed Work Plan which modifies the
watershed work plan dated June, 1960 for said watershed hes been
developed through the cooperative efforts of the Spomsorimg Local
Organizations and the Service, which plan is amnexed to and made a
part of this agreement;
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Now, therefore, the Sponsoring local Organizatfons and the Service
hereby agree upon the following modifications of the terms, conditions,
and stipulations of said Watershed Work Plan Agreement:

1. The Ellis County Levee Tmprovement District No. 2 hereby agrees
to become one of the local organizations sponsering said
watershed project.

2, Paragraph numbered 1 is modiffed to read as follows:

The District and/or the County will acquire without cost to the
Federal Government such lands, easements, or rights-of-way needed
in connection with the Works of Improvement in the original Work PI
Agreement executed 6 January 1961. The Ellis County Levee
Improvement District No. 2 will acquire without costs to the
Federal Government such additfonal lands, easements or rights-of-w:
as will be needed as a result of the modifications in the Supplemer
Watershed Work Plan,

3. Paragraph numbered 3 is modified to read as follows:
The percentages of conatruction costa for structural measures to

be paid by the Sponsoring Local Organizations and by the Service
are as follows;

Works of Sponsoring Local Estimate
Improvement Organizations Service Constructio
(Percent) (percent) (dollar

Single Purpose (Flood Prevention)
Floodwater retarding structures,
floodwater divergion, stream
chsnnel improvement and grade
stabilization structure None 1060 844,5

Multiple-Purpese (Flood Prevention
and Drainage)

Stream channel improvement 17.0 83.0 86,4
Drainage Ditch No. 1 (with

laterals 2 through 8) 13.5 86.5 75,5
Drainage Ditch No. 9 (with

laterals 10 through 12) 25.9 75.1 21,2
Drainage Ditch .No., 13 12,1 87.9 14,4
Drainage Ditch No. 14 34.4 65.6 7,3

The percentages of the cost for installation services to be borne
by the Sponsoring Local Organizations and the Service are as follows
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Estil
Works of Sponsoring Local Instal
Improvement Organizations Service Servic
(percent) (percent) (dol
Single Purpose (Flood Prevention)
Floodwater retarding structures,
floodwater diversion, stream
channel improvement and grade
stabilization structure 0 100 254, 4
Multiple-~Purpose (Flood Prevention
_ and Drainage)
Stream channel improvement
and mains and laterals with
appurtenant structures 0 100 58,7
4, Paragraph numbered 7 is modified to read as follows:
The County will be responsible for the operation and maintenance
of the 4.2 miles of floodwater diversion (No. 2), 1.97 miles of
single-purpose channel improvement, and the drop structure for
grade stabilization, The Levee District will be responsible for
the operation and maintenance of 3,3 miles of main and group
lateral ditches and appurtenant structures. The Levee Diatrict
and the County will be responsible jointly for operation and
maintenance of 3.56 miles of multiple~purpose channel improvement.
5. The Service will award and administer the contracts covering
the construction of all works of improvement, and will bear
all contract administration costs.
6. The costa for Works of Improvement reflected in the Work

4., 17943

Plan represent preliminary estimates. IYn finally determining
the costs to be borne by the parties hereto, the actual costs
incurred in the installation of Works of Improvement will be
used,

This agreement does not constitute a financial document to
serve as a basis for the obligation of Federal funds, and
financial and other assistance to be furnished by the Service
in carrying out the Watershed Work Plan, as revised, is
contingent on the appropriation of funds for this purpose.

The contribution of the Levee District to the installation
cost for agricultural water management (drainage) will be
provided for in a separate agreement to be entered into
between the Service, the Districts, the County, and the
Levee District prior to imcurring any such costs. Such
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agreement will set forth in detail the financial and working
arrasngements and other conditions that are applicable to
the agricultural water management (drainage).

The Sponsoring Local Organfzation and the Service further
agree to all othar terms, conditions, snd stipulations of
said Watershed Work Plan Agreement not modiffed herefn.

Ellis-Prairie Soil Conservation Pistrict Navarro-Hill Soil Conservation Dist

By: ;mé 2 ééj'fg By: e 1) m»}'}n (}1/
Title: C‘r\.al.trmo-"'\ ' /

Title: (7}) g/ p7 3R’

Date: _ yary 9. 19463 Date: Ju{y /2 /%63
The signing of this agreement was The signing of this agreement was
authorized by resolution of governing authorized by resolution of governi
body of the Ellis-Prairie Soil body of the Navarro-Hill Soil
Conservation District adopted at a Congervation District adopted at a
mee ting held Juiy) 9, . 1963, meeting held ~—- /7 |, 1963.
Secretary Secretary
Date: ,Z-*&?“ /7@ i Date: 7—-/?“/&’5
Ellis County Commigsioners Court Zllis County Levee Improvement Dist
k-
By: WM 5 g 22;%*‘9/"7
L <.,

Title: M -2 _ " Title:
Date: 9%& /? /fé} Date: 7-‘24_—— éL}
The signing of this agreement was The signing of this agreement was
authorized by a resolution of the authorized by resolution of the gow
governing body of the Ellis County body of the Ellis County Levee Impri
Commissioners Co pted at a ment Digtrict No. 2, adopted at a m
meeting held o , 1963, held 724 , 1963,

/Vé‘% . < /7 4 /{ M

Clerk of Ellis/Cgunty Court Secretary

mu% // //// Date: 724 43

UNITED STATES DEPARTMENT OF AGRICUL"
Soil Conservation Service

By:

Title:

Date:

4. 17043 8.813



SUPPLEMENTAL WORK PLAN

VILLAGE AND WALKER CREEK WATERSHED
Of the Trinity River Watershed
Ellis and Navarro Counties, Texas

Plan Prepared and Works of Improvement
to be Installed Under the Authority
of the Flood Control Act of 1944
as Amended and Supplemented

Participating Agencies

Ellis-Prairie Soil Conservation District

Navarro-Hill Soil Conservation District

Ellis County Commissioners Court

Ellis County Levee Improvement District
No., 2

Prepared By:

So0il Conservation Service
U. 8. Department of Agriculture

November 1962
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SUPPLEMENTAL WORK PLAN

VILLAGE AND WALKER CREEK WATERSHED
Of the Trinity River Watershed
Ellis angd Navarro Counties, Texas
November 1962

INTRODUCTION

Authority

The Village and Walker Creek wat#rshed project will be carried out undex
the authority of the Soil Comservation Act of 1935 (Public Law 46, 74th
Congress), the Flood Control Act of 1944 (58 Stat. 887), as amended and
supplemented, and the Act of May 13, 1960 (Public Law 86-468).

Purpose and Scope of Supplemental Work Plan

The purpose of this supplemental work plan is to incorporate agricultur:
water management as a project purpose in the Village and Walker Creek
Watershed Work Plan of June 1960, as revised January 4, 1962. The revi-
sion added floodwater retarding structure Site No. 8A and relocated floc
water retarding structure Site No. 5.

uring development of the original work plan, the need was recognized
for drainage improvements on approximately 10,000 acres of watershed
land. The sponsoring local organizations and local landowners showed a
keen interest in the drainage aspects for which assistance had been made
available by an amendment to Section 8 of Public Law 566. The sponsors
initiated action to complete legal and financial requirements necessary
to carry out local responsibilities in connection with planning and
installation of works of improvement for agricultural drainage.

in may 1961, the local sponsors requested that their watershed work plar
be revised to include agricultural water management (drainage) as a
project purpose. Ellis County Levee Improvement District No. 2 joins as
a project sponsor.

SUMMARY OF PLAN
(As Supplemented)

The Village and Walker Creek Watershed Work Plam of 1960, as revised,

included land treatment measures for watershed protection supplemented
by structural works of improvement for flood prevention. Installation
of these measures is being carried out in accordance with provisions of

the plan.



The work plan as supplemented proposes the installation, during an 8-ye
period, of a project for the protection and development of the watershe
The plan, as revised and supplemented, includes 19 floodwater retarding
structures, 14.7 miles of stream chanrnel improvement, 4.2 miles of floo
water diversion, and 19.3 miles of main ditches and group laterals with
appurtenances. (Figures 3 and 3A.)

0f the total installation cost, $2,925,161, an amount of $1,499,362 wil
be paid from Federal funds and the remaining $1,425,799 will be borne br
other interests. In addition, the Ellis County Commissioners Court, E1
Prairie Soil Conservation District, Navarro-Hill Soil Conservation Dist:
and the Ellis County Levee Improvement District No. 2, as sponsoring loc
organizations, will bear the entire cost of operation and maintenance
which is estimated to be $17,041 annually,

The estimated total cost of the structural measures is $1,653,251. Of
this amount, $1,328,566 will be borne by Federal funds and $324,685 will
be borne by other than Federal funds.

When the entire project has been installed, the expected average annual
benefits of $152,614, as compared to the average annual cost of $79,782,
reveal a benefit-cost ratio of 1.9 to 1.

This supplement applies to the Smith Creek portion of the watershed to
improve flood preventiom and to add agricultural water management as a
project purpose to the previously revised work plan. It provides for
needed modification of planned stream channel improvement on Smith Creek
construction of mains and laterals with appurtenances, and a floodwater
diversion at an added installation cost of $495,890. These changes will
add $32,358 of annual equivalent cost to the revised work plan project
cost and provide for an additional $84,579 in average annual benefits.
The works of improvement added by this supplement will have a benefit-
cost ratio of 2.6 to 1.

DESCRIPTION QF WATERSHED

There are 9,958 acres included in the leveed portion of the watershed on
which agricultural water management is being added as a project purpose.
It has been determined that 8,650 acres within this area will be benefit:
both by drainage and flood prevention.

The land use for the area benefited by drainage is as follows:

Land Use Acres Percent
Cropland 7,620 88.1
Pasture 630 7.3
Miscellaneous 1/ 400 4.6
Total 8,650 100.

1/ 1Includes roads, levee, borrow area, gravel pit, etc.
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The improved drainage will benefit 38 owners of fertile Trinity River b
land which is protected from outside floodwater by levees and floodwate
diversions. The current value of this land exceeds $300 per acre.

WATERSHED PROBLEMS

Floodwater Damage

The area of Trinity River bottomland protected by levees is being damag
by floodwater due to lack of proper drainage. The floodwater causing tl
damage results primarily from excessive rainfall occurring within the
boundaries of the area (figure 1).

Sediment Damage

Sediment damage within the area needing agricultural drainage is slight
The extreme western portion of the leveed area is bounded by steeply
sloping uplands. Sediment produced from this area is damaging 10 acres
of cropland each year. The productive capacity of the soil is reduced
approximately 20 percent by this deposition or $145 annually at long-
term price levels.

The Smith Creek stream channel in the past has filled with sediment at :
accelerated rate, thereby reducing channel capacity. This resulted in
more frequent flooding and impaired drainage within the leveed area;
however, works of improvement included in the original work plan will
alleviate this condition.

Erosion Damage

Erosion rates are low in the leveed area; however, severe erosion on 44:Z
acres of adjacent steeply sloping land to the west creates a sediment
problem within the leveed area. This area 1s characterized by fine-
textured, slowly permeable soils, with poor to fair vegetative cover ang
slopes ranging up to 12 percent. The estimated average annual soil loss
is 23 tons per acre,

Problems Relating to Water Management

Drainage improvement is needed on a major portion of the leveed area of
Trinity River bottomland. The soils are deep, heavy, slowly permeable

clays of the Trinity series, a portion of which consists of depressions
and lacks natural outlets for proper surface drainage.

Proper drainage has not been attained because of inadequate outlets.
Sediment deposits have filled the stream channels, impairing the natural
flow of water. 1In the past, outlets through the levee have not function
effeciently due to improper design and lack of maintenance.
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PROJECTS OF OTHER AGENCIES

The Trinity River Authority has an over-all plan for the full developme
of water resources in the Trinity River Basin. This includes plans for
canalization of the river for navigation purposes in the future. Major
reservoirs upstream, constructed by the Corps of Engineers and other
agencies, will complement the Village and Walker Creek watershed projec
by reducing the floodstage on the Trinity River, thereby making it
possible to provide a high level of protection in the lower reaches. A
levee providing protection to approximately 10,000 acres was constructe
by the Ellis County Levee Improvement District No. 2, and is maintained
by the district with assistance from the U, §. Corps of Engineers. Flo
water diversion No. 1 was constructed and is maintained by the levee
district, Both the levee and diversion are essential to proper functio
ing of this project.

BASIS FOR PROJECT FORMULATION

Investigations were made and surveys conducted to determine measures ne:
for drainage. A meeting was held by the sponsoring local organizations
June 19, 1962, at which time needed measures, cost allocation and cost
sharing were discussed by representatives of the Soil Conservation Serv:
The estimated cost to the local sponsors was furnished at this meeting.
The objective of the local people is to obtain adequate facilities for
drainage within the leveed area.

Floods and the lack of adequate outlets to drain the wet lands have pre-
vented full development of the flood plain and bottom land in the water:

The heavy investment in the flood plain, together with its high product;
potential and intensity of use, prompted the sponsors to request a proje
that would provide protection from the flood hazard and meet the needs |
improved drainage.

It was agreed to include the necessary multiple-purpose stream channel
improvement, diversion, and ditches with appurtenances which would meet
these needs.

WORKS OF TMPROVEMENT TO BE INSTALLED

Land Treatment Measures

An effective conservation program under the leadership of the soil conse
vation districts is now under way. In addition to soil and water conser
tion and management practices necessary for proper land use and treatmer
included in the original work plan, installation of on-farm drainage
systems is needed to reach the project objectives.
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Structural Measures

The planned structural measures include 1.97 miles of stream channel im
ment for flood prevention, of which 1.24 miles was included in the orig
plan, with a drop structure for grade stabilization; 3.56 miles of mult
purpose stream channel improvement; 19.3 miles of multiple-purpose main
lateral ditches; and 4.2 miles of floodwater diversion. These measures
will provide desired protection from flooding and permit installation o
on- farm drainage systems within the area protected by levees.

The original plan included 3.52 miles of stream channel improvement for
flood prevention. Additional surveys indicated that the flood preventi
channel needed to be extended 0,73 mile upstream and 1.28 miles downstr
to provide the desired degree of flood protection and to reach a suitab
outlet. The total channel improvement needed on Smith Creek is 5.53 mi
Because the lower 3.56 miles will provide drainage outlets, it is desig
to serve as a2 multiple-purpose channel.

One drop type structure for grade stabilization is included to reduce
velocities in the improved stream channel. This structure is consideres
as an appurtenance to the single-purpose stream channel improvement.

The 4.2 miles of floodwater diversion will provide floodwater and sedime
damage protection to the leveed bottom lands by diverting runoff from 4!
acres of steep hillside land,

Capacities of the 19.3 miles of multiple-purpose main ditches and group
laterals are based on Southwestern Drainage Curves from Section 16 of t}
National Engineering Handbook. The mains and laterals will provide ade-
quate outlets for on-farm drainage systems and will have sufficient
capacity to provide a degree of flood protection that will permit effi-
cient agricultural development of the area. Four main ditches discharge
through the existing levee. Their outlets will be equipped with head-
wall automatic flap gate type structures that will prevent outside
floodwater from entering the leveed area.:

The 46 appurtenant grade stabilization structures on ditches 1 and 9 wil
be used to control erosion where small shallow ditches enter the deeper
ditches. These structures will be used where it is not practical to
slope and sod outlets to prevent erosion. A typical grade stabilization
structure is shown as figure 2.

Planned structural measures are shown on figures 3 and 3A.

Detalls of quantities, costs, and design features of structural measures
are shown in tables 1, 2, 3A, 3B, and 3C.



EXPLANATION OF INSTALLATION COSTS

The required local costs for structural measures included in this supple
are estimated to be $170,935. These costs consist of $34,3% for constr
tion and $136,541 for land, easements, and rights-of-way,

The estimated value of land required for rights-of-way is based on appra
als made by the sponsors and concurred in by the Service. The Texas
Highway Department and utility companies furnished cost estimates for
modification of their facilities, Costs of water gaps are based on esti
mates of material plus an allowance for labor and equipment which might
be required. Unit costs for bridges were determined in consultation wit
county and State highway officials.

The share of the cost of structural measures to be borne by Federal fund
is $244,392 for construction and $80,563 for installation services.

The engineer’'s estimates of construction costs were based on unit costs
for each type of structural measure constructed in similar areas. The
unit costs were modified to reflect special conditions such as clearing
of timber and site preparation. Geological investigations were limited
to surface observations and borings with power equipment along the router
of the improved channels. More detailed investigations will be needed be
fore construction begins. Ten percent of the engineer's estimate was adc
as a contingency to provide funds for unpredictable construction costs.

Installation services include engineering and administrative costs based
on Service experience for similar works,

Allocation of costs to purpose and cost sharing within such purpose are
shown in table 2A. Flood prevention funds will bear all costs of install
tion services and the entire construction costs of single-purpose flood
prevention structures. Local interests will bear all the costs of Land,
easements, rights-of-way, and relocation of roads and obstacles. Constru
tion cost of multiple-~purpose structures will be shared between flood pre
vention funds and local interests.

Cost allocation between multiple-purpose structural measures for flood
prevention and agricultural water management was determined by procedures
outlined in the Watershed Protection Handbook, Part 1, Chapter 1, Section
1132.2,

The first alternative was used for the multiple-purpose portion of Smith
Creek channel. 1In accordance with this procedure, the cost of a single~
purpose channel for drainage was $61,620. For a single-purpose flood

prevention channel, the estimated cost was $123,632. The estimated cost
of a multiple-purpose flood prevention and drainage channel was $127,220,
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The cost allocated to drainage is 33.263 percent ($42,317), and that all
cated to flood prevention is 66.737 percent ($84,903).

The second alternative was used to allocate the costs between flood prev
tion and drainage for mains and laterals 1 through 14. By using this
procedure, 50 percent of the costs were allocated to drainage and 50 per
cent to flood prevention.

At the time cost sharing was discussed with the sponsors, secondary bene
fits formed the basis for sharing costs. In accordance with agreement
made at that time, the shares of agricultural water management costs to
be paid from Federal funds and contributed by sponsors are based upon th
relationship of other benefits and identifiable benefits respectively to
total benefits, but with Federal assistance limited to that currently
available for other similar type programs.

Secondary benefits, $67,132 annually, constitute about 64 percent of the
total annual benefits of $104,625 accruing to agricultural water manage-
ment (table 2B). The portion of the cost allocated to agricultural wate:
management that will be paid from flood prevention funds is limited to

48 percent. The total installation cost of structural measures allocate
for agricultural water management {(drainage), $166,604, will be shared

$79,970 by flood prevention funds and $86,634 (52 percent) by other fund:

EFFECTS OF WORKS OF IMPROVEMENT

Installed on-farm drainage systems will function adequately following
construction of the major outlets, except during periods of high stage
on the Trinity River when the ocutlets are blocked temporarily.

The project structural measures will benefit directly 38 owners of the
8,650 acres of agricultural land on which benefits were claimed for
project justification.

The works of improvement included in the original work plan, as revised,
without supplemental structural measures, will reduce flood damage in the
Smith Creek portion of the watershed by 62 percent. The structural
measures included in this supplement will eliminate 86 percent of the
remaining damage.

Benefits from enhancement on the 8,650 acres of flatland protected by
levees and on which drainage systems are to be installed were divided
equally between drainage and flood prevention. These benefits will
accrue on 2,980 acres of inherently wet soils and 5,670 acres of slowly
permeable soils which would benefit from drainage, Damage from flooding
occurring in this area because of delayed outfiow during high stages on
the Trinity River was deducted from the increase in production expected
with drainage measures installed.
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Additional benefits which are expected by extension of stream channel in
ment upstream from that in the original work plan, as revised, were cons
These benefits are expected to be offset by added runoff contributed by
floodwater diversion for storms which exceed 2.5 inches.

PROJECT BENEFITS

Benefits accruing to structural measures included in the 1960 Work Plan,
revised, for Village and Walker (reek watershed are unchanged. Addition
benefits from enhancement to be brought about by installation of measure
for agricultural water management were divided equally between flood pre
tion and drainage.

The estimated average annual floodwater, erosion, sediment, and indirect
damage in Smith Creek will be reduced by the measures included in this
supplement from $11,120 to $1,528, a reduction of 86 percent. Annual
damage reductions attributable to the supplemental project average $8,14
for crop and pasture damage, $299 for other agricultural damage, $14 for
road and bridge damage, 571 for flood plain scour, $203 for damage from
sediment deposition, and $859 for indirect damage (table 5).

The total flood damage reduction benefits, including the reduction of
indirect damages, are estimated to average $9,592 annually.

The high level of protection will make it possible to develop the land t
its fullest potential. Maximum investments for fertilizers, insecticide
and farm machinery which are needed for optimum yields can be made witho
the risk of heavy losses because of frequent floods and wet land.

It is estimated that enhancement type primary benefits of $74,987 will
accrue from installation of the structural measures. These are allocate
equally to flood prevention and drainage since benefits from each source
are not separable. Total primary benefits from the supplementary measur
will be $84,579 annually.

Secondary benefits amounting to $67,132 annually will result from the
improved drainage. These benefits were used to calculate cost sharing

but not for project justification.

COMPARISON OF BENEFITS AND COSTS

The average annual equivalent cost of the structural measures (amortized
from total installation cost, plus operation and maintenance) is estimat
to be $32,358. When the structures are installed, they are expected to
produce average annual benefits of 584,579, a benefit of $2.61 for each
dollar of cost.
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PROJECT INSTALLATION

Structural Measures

The Soil Conservation Service will contract for the construction of 3.56
miles of multiple-purpose stream channel improvement and 1.97 miles of
single«purpose stream channel improvement with appurtenant structure,
4.2 miles of floodwater diversion, and 19.3 miles of main and lateral
ditches with appurtenant structures (figure 3A). The So0il Conservation
Service will prepare plans and specifications, supervise construction,
prepare contract payment estimates, make final inspections, certify
completion, and perform related tasks for the installation of these
structural measures.

The sponsoring local organizations will furuish all necessary land, ease.
ments, and rights-of-way, and arrange for necessary road and utility
changes for all structural measures at no cost to the Federal Government.

The structural measures included in this supplement will not be installe«
until upstream floodwater retarding structures on Smith Creek have beemn
built., Mains and laterals will be installed after stream channel improwv«
ment has been completed.

FINANCEING PROJECT INSTALLATION

Federal assistaunce for carrying out the works of improvement on non-
Federal land, as described in this supplemental work plan, will be
provided under the authority of the Flood Control Act of 1944, as
amended and supplemented.

The qualified voters of the Ellils Gounty Levee Improvement District No. :
approved a tax within the district that is levied and collected annually
for acquiring rights-of-way, construction of works of improvement, and
operation and maintenance purposes within the levee district.

The structural measures will be constructed pursuant to the following
conditions:

1. Land, easements, and rights-of-way have been obtained
for all structural measures, or a written statemeunt is
furnished by the Ellis County Commissioners Court or the
Ellis County Levee Improvement District No. 2 that its
right of eminent domain will be used, if needed, to
secure any remaining easements within the project
installation period, and that sufficient funds are
available and will be used to pay for these easements,
permits, and rights-of-way,.
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2. Project and operation and maintenance agreements have been
executed.

3, Flood prevention funds are available.

The various features of cooperation between the cooperating parties have
been covered in appropriate memoranda of understanding and working agree

ments .

PROVISIONS FOR OPERATION AND MATINTENANCE

Structural Measures

The estimated anncal operation and maintenance cost is $645 for the floo
water diversions, $1,264 for the single-purpose channel and appurtenant
grade stabilization structure, 52,102 for the multiple-purpose chamnel,
and $9,528 for maln and lateral ditches with their appurtenant structure
based on long-term price levels. The Ellis County Commissioners Court
will be responsible for operation and maintenance of the 4.2 miles of
floodwater diversion (No. 2), 1.97 miles of single-purpose channel impro
ment, and the drop structure for grade stabilization, all of which are
located outside the levee distriet. Ellis County Levee TImprovement
District No. 2 will be responsible for operation and maintenance of 3.3
miles of existing floodwater diversion (No. 1), and 19.3 miles of main
and group lateral ditches with appurtenant structures. The levee distri
and commissioners court will be jointly responsible for operation and
maintenarce of 3.56 miles of multiple-purpose channel improvement.

The Ellis County Commissioners Court will accomplish maintenance work
through the use of contributed labor and equipment, by contract, by
force account, or a combination of these methods. In August of each
yvear, the Ellis County Commissiorers Court will transfer to the Road and
Bridge Fund sufficient moneys for adequate annual maintenance of
structural measures outside the levee district.

The Ellis County Levee Improvement District No. 2 will establish a perma-
nent reserve fund to be used for operation and maintenance of structural
measures from tax revenue being collected by the district.

The stream channel improvement, including grade stabilization struecture,
will be inspected by representatives of the Ellis-Prairie Soil Conserva-
tion District, Ellis County Commissioners Court, and Ellis County Levee
Improvement District No. 2 after each heavy streamflow, or at least
annually. A Soil Conservation Service representative will participate
in inspections at least annually. For the improved channel and floodwats
diversions, items of inspection will include, but will not be limited to,
the need for removal or control of woody vegetation, removal of sediment
bars, corrective measures to prevent gully erosion or head cutting inside
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drains, and the condition of the grade stabilization structures.

The Soil Conservation Service, through the Ellis-Prairie Soil Conservati
District, will participate in operation and maintenance only to the exte
of furnishing technical assistance to aid in inspections and technical
guidance and information necessary for the operation and maintenance

pProgram.

Provisions will be made for free access of representatives of sponsoring
local organizations and Federal representatives to inspect and provide
maintenance for all structural measures and their appurtenances at any
time.

The Ellis County Commissioners Court and the Ellis County Levee Improvem
District No. 2 will execute a specific operation and maintenance agreeme
prior to the issuance of invitation to bid on construction of the struct
measures,
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TABLE 2A - COST ALLOCATTON AND COST SHARING SUMMARY

Village and Walker Creek Watershed, Texas
(Trinity River Watershed)

(Doltiars) 1/

: Purpose
Flood
Ttem :Prevention :Drainage Total
COST ALLOCATTION
Single-Purpose
Stream Channel Tmprovement with
Grade Stabilization Structure 71,136 - 71,12
Floodwater Diversion 48,960 w 48,9¢
Subtotal 120,096 - 120.0¢
Multiple-Purpose
Stream Channel Improvement 84,903 42,317 127,22
Main Ditch No., 1, with Laterals
and Appurtenances 82,107 82,107 164,21
Main Ditch Mo, 9, with Laterals
and Appurtenances 18,781 18,782 37,5¢
Main Ditch No. 13 17,781 17,780 35,5¢
Main Ditch No. 14 5,618 5,618 11,22
Subtotal 209,190 166,604 375,79
Total 329,286 166,604 495,89
COST SHARING
Flood Prevention Funds
Construction 190,686 53,706 244,39
Installation Services
Engineering 36,952 18,165 55,11
QOther 17,347 8,099 25.44
Total Flood Prevention Funds 244,985 79,970 324,95
Other
Comstruction - 34,394 34,39
Easements, Rights-of-Way, Legal
Fees, and Removing Obstacles 84,301 52,240 136,54
Total Other 84,301 86,634 170,93
Total 329,286 166,604 485,89

1/ Price Base: L196l,

Supplement
Nergemier 1952
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TABLE 2B ~ BASTS FOR SHARING AGRICULT URAL WATER MANAGEMENT COSTS
Village and Walker Creek Watershed, Texas
(Trinity River Watershed)
(Dollars) 1/
Estimated Average Annual Water Management Benefits
Direct Identifiable . Other
Purpose . o
Dellars : Percent : Secondary =/ : Total
Drainage 37,493 35.8 67,132 104,625

1/ Price Base:

1961

2/  Not used for project justification.

Supplement
November 1962
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TABLE 3B - STRUCTURE DATA

GRADE STABILIZATION STRUCTURES

Village and Walker Creek Watershed, Texas
(Trinity River Watershed)

:Structure: Drainage: : : :
Designation : Site : Area : Drop : Concrete : Type : Numb
t Number : l/ : : : Structure
(acres) (feet) (cu.yds.)

Stream Channel
Improvement 101 3,610 6ot 120 Drop 1

Ditch No. 1 and
Laterals 117 Chutes 39

Ditch No. 9 and
Laterals 21 Chutes 7

1/ Exclusive of areas controlled by floodwater retarding structures,

Supplement
November 1962



TABLE 3C - STRUCTURE DATA

OUTLETS

Village and Walker Creek Watershed, Texas

(Trinity River Watershed)

20

Designation Concrete f Type Structure f Size E Number
(Cu.yds.)
Ditch No. 1 14,0 Automatic drainage gate
(flap type) 5' x &' 2
Ditch No. 9 11.0 Automatic drainage gate
(flap type) 3" x 4! 2
Ditch No., 13 10,0 Automatic drainage gate
(flap type) 3' x 3¢ 1
Ditch No. 14 10.0 Automatic drainage gate
(flap type) 3' x 3! 1
Supplement

November 1962



TABLE 4 - ANNUAL COST 1/

Village and Walker Creek Watershed, Texas

(Trinity River Watershed)

(Dollars)

: Amortization: Operation

: of . and :
: Installation: Maintenance:
Evaluation Unit : Cost 2/ :  Cost 3/ 3 Total
Stream Channel Improvement, Flood-
water Diversion and Drainage
Ditches 1 through 14, including
Appurtenances, 18,819 13,539 32,358
TOTAL 18,819 13,539 32,358

1/ Does not include work plan preparation costs.
2/  Amortization period, 50 years; interest rate, 2-7/8 percent,

3/ Based on 1961 prices.

Supplement
November 1962



TABLE 5 - ESTIMATED AVERAGE ANNUAL FLOOD DAMAGE REDUCTION BENEFITS

Village and Walker Creek Watershed, Texas

(Dollars) 1/

(Trinity River Watershed)

:Estimated Average Annual Damage

Without With : Damage
: Supplemental Supplemental : Reducticn
Item Project Project + Benefits
Floodwater
Crop and Pasture 9,513 1,367 8,146
Other Agrieultural 315 L) 299
Nonagricultural (Roads
and Bridges) 14 0 14
Subtotal 9,842 1,383 8,459
Sediment
Overbank Deposition 59 1 58
Other 145 0 145
Subtotal 204 1 203
Erosion
Flood Plain Scour 76 5 71
Indireet 998 139 859
TOTAL 11,120 1,528 9,592
1/ Price Base: Long-term, ARS, September 1957.
Supplement

November 1962
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TABLE 1 - ESTTMATED FROJECT TNSTALLATTON COST
Villege and Waelker Creek Watershed, Texas
{Trinity River Watershed)

Price Bame: 1961

Total Proj
lnstelletion Cost : : : Estimated Cost (Dollere) :
Tten ; Unit : Kumber : Federal ; Non-Federel L/ . Tote
LAND TREATMENT
Soll Conservation Service
Congervation Cropplng System Acre 31,690 - - -
Contour Farming Acre 27,000 - 27,000 27
Cover and Graen Manure Crop Acre 22,760 - 158,396 158
Crop Realdua lse Acre 30,310 - 60,620 60
Greasas and Legumes Iin Rotation  Acre 6,974 - 42,700 42
Land Cleering Acre 240 - 18,000 18
Pasture and Hayland Renovetion Acre 9,000 - 116,818 1145
Fasture Planting Acre 9,163 - 109, 781 109
Pasture Froper Use ’ Acre 20,183 - 70,641 70
Brush and Weed Control Acre 7,087 - 183,742 183
Diversion Foot 147,840 - 5,322 5
Fermw Ponda Ho. 408 - 89,760 89
Grade Stebiliretion Structures Ho. 25 - 25,000 25
Crassed Weterway or Outlat Acre 792 - 44, 334 a4
Land Smoothing Acre 3,000 - 15,000 15
Main or Lataral Foot 330,000 - 33,000 33
Fleld Ditch Foot 418, 000 - 20,900 20,
Terrece, Gredient Foot 5,079,360 - 80,100 80,
Technical Apsietence (Accelerated) 154,296 - 154,
S8 Suhtotel 154,296 1,101,114 1,255,
TOTAL LAND TREATMENT 154, 296 1,101,114 1,255,
STRUCTURAL MEASURES 2/
So0i1l Conservation Sarvice
Floodwataer Reterding Structures  No. 19 672,350 - 672,
Fleodwater Diversion Foot 22,000 23,960 - 23,
Drainage Main or Lateral 3/ Foot 101,990 98,959 19,744 118,
Strean Channel Improvement 3/ Foot 77,600 220,020 14, 650 234,
S¢S Subtotal 1,015, 289 3, 394 1,049,
Subtotel - Comstruction 1,015,289 34,394 1,049,
Ingtellation Services
Soll Conservetion Sarvica
Enginearing Servicea 216,755 - 216,
Other 96,522 - 96,
Subtotal - Tnstellation Services 313,277 - 313,
Other Costs
Land, Easements end Righta-of-wey - 285,691 285,
Legel Fees - 4,600 4,
Subtotel - Dther - 290,291 290,
TOTAL STRUCTURAL MEASURES 1,328,566 324, 685 1,653,
WOBRK PLAN PREPARATION 16,500 - 16,
TOTAL PROJECT 1,499,362 1,425,799 3,925,
SUMMARY ;
Subtotal SCS 1,499,362 1,425,799 2,925,
TOTAL PROJECT 1,499,362 1,425,799 2,925,

1/ Excludes moneye that were reimbureed from Federal funds (ACFS) to privete Intereat.
2/ Prices used Ln 1960 Work Plen, as revised, were edjusted to 196l price bese.

3/ 1Includes appurtenent structures,

Reviced

4-17943  6-63 November 1962



24

INVESTIGATIONS AND ANAEYSES

Hydrologic Investigations

Investigations and studies were made on the area to be considered for dr
age. The steps taken for this study were as follows:

1.

Engineering surveys were made to collect topographic infor-
mation necessary to plan the drainage system and flood-
water diversion Wo. 2.

A reservoir operations type study for a 2l-year period (1939-
1959) was made on the area within the levees and flooding on
the inside area was correleated with simultaneous stages on
the Trinity River. The study indicated the depth-duration
relationship of flooding on the area protected by levees

and permitted an evaluation of expected benefits,

A study of the possibilities for a pumping plant system
revealed that the costs of such a system were prohibitive
when compared to expected benefits,

The mains and laterals for the drainage were planned to

follow existing natural drains except where deviations

proved to be more desirable. The portion of the watershed

considered for drainage is classified as bottomland and

the delta area curve is applicable. All the laterals and

maln dlt?hes were designed using curves based on the formula,
= 40M°7© yhere:

required ditch capacity in cubic feet per
second
M = drainage area in square miles

Q

This delta curve is shown in Figure 6-6, Chapter 6, Section
16, National Engineering Handbook.

The drainage ditches and appurtenant structures are sized
to permit passage of the designed flow within a 24-hour
period, except for periods of high stage on the Trinity
River.

Stream channel improvement previously planned for Smith Creek
was reexamined and a portion was modified to permit its use
as a multiple-purpose channel.

The segment planned for multiple-purpose use required
enlarging and deepening to permit flow from the main
ditches of the drainage system.
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More detailed surveys revealed that a grade stabilization
structure is needed on the single-purpose portion of the
chammel. A structure is included at a location which will
pernit it to serve both as a grade stabilization structure
for the stream chamnel and as a side inlet for flow from
the floodwater diversion No. 2.

Sedimentation Investigations

A detalled study of the sediment sources above proposed floodwater diver
No. 2 was made. Field surveys included: mapping soil units by slope in
percent; slope length in feet; present land use; present land treatment
cropland; present cover condition classes on pasture; land capability
classes; lengths, widths, and depths of all gullies; and the estimated
annual lateral erosion of gullies.

Channel Stability Investigations

Borings were made along the proposed Smith Creek channel improvement and
along the planned main ditches and laterals. These soils are cohesive
and classified as CL and CH under the Unified Soil Classification System
Investigations indicate that the proposed channel, ditches and laterals
will be excavated in relatively stable materials.

Economic Investigations

In preparing the supplement to include drainage for the Village and Walk
Creek watershed, a breakdown of acreages by soil units was made for the
10,400 acres concerned. Present and expected future land use, showing
production returns for scil units 4b and 4aj, were determined. Similar
information was also developed for soil units 4 and 4Z ont which a lesser
degree of benefits per acre could be expected. No benefits from a
drainage system were claimed for other soil units.

Present land use was mapped in the field and estimates of normal yields
were based on production records supplemented by information from agricu.
tural workers with experience in the area, Expected increases in yields
with drainage for various crops were based on Drainage Survey Report
prepared for the U. S. Study Commission-Texas by the Soil Conservation
Service and adjusted to local so0il and climatic conditions.

Complete drainage of the leveed area when the Trinity River is at high
stage is impossible without pumping. This possibility was investigated
for those periods when rainfall records showed need for drainage con-
currently with high stages of the Trinity River, but pumping was deter-
nined not to be economically feasible. The average annual damage to
flooded areas at such times with the drainage system installed was
determined and deducted from the expected increase in income from
enhancement.
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Construction of floodwater diversion No. 2 was determined to be a less
costly alternative than controlling runoff from its 442 acres of hillsic
drainage area by means of group waterways and increased size of ditch
No. 1. Expected benefit from reduction of sediment deposition on the
flood plain with the diversion was also determined.

Benefits from increased income due to changed land use were separated
from other enhancement benefits with drainage. Additlonal input costs i
production were allowed to offset part of income from increased vields,

Coat of on-farm drainage and allowance for operation and maintenance was
estimated on the basis of Drainage Survey Report, U. S. Study Commission

Texas, and thls was deducted as an associated cost.

Cost allocation and cost sharing was discussed with the sponsors.
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