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SUPPLEMENTAL WATERSHED WORK PLAN ACREFMENT IUMBER I1
between the

Denton-~Wise Soil and Water Conservation Distvict
(Local Organization)

Upper Elm-Red Soil and Water Conservation Digtrict
(Local Organization)

Dalworth Soil and Water Conservaticn District
(Local Organization)

Upper West Fork Soil and Water Conservation District
(Local Organization)

City of Decatur, Texas
(Local Organization)

Montague Counéy Commissioners Court
(Local Organization)

Wise County Commissioners Court
(Local Organization)

Denton County Commissioners Court
(Local Organizatiou)

STATE OF Texas .
(hereinafter referred to as the local organizatbion

and the

SOII. CONSERVATION SERVICE
UNITED STATES DEFARTMENT OF AGRICULTURE
(hereinafter referred to as the Service)

Whereas, the Watershed Work Plan Agreement for Denton Creek Watershed,
State of Texas , executed by the Sponsoring Local Organization named
herein and the Service, became effective on the_l8th day of October R
1956; and

Whereas, the Supplemental Watershed Work Plan Agreement executed by the
Sponsoring Local Organization named herein and the Service, became ef=
fective on the 5th day of  July , 1966; and
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Whereas, in order to carry out the watershed work plan for said water-
shed, it has become necessary to modify gsaid Watershed Work Plan Agree-
ment to provide for installation, operation, and maintenance of works

- of improvement; and

Whereas, it was found necessary to modify the work plan to add three
- floodwater retarding structures; and

Whereas, a Supplemental Watershed Work Plan which modifies the Water-
shed Work Plan dated June 1956, as supplemented, for said watershed has
been developed through the cooperative efforts of the Sponsoring Local
Organization and the Service, which plan is annexed to and made a part
of this agreement; and

Whereas, the County will benefit from installation of works of improve-
ment through reduction of damages to property, including county roads
and bridges located in the flood plain of the watershed. Therefore,
the Wise County Commissioners Court agrees LO obtain necessary land
rights and operate and maintain the structural measures included in

this supplement.

Now, therefore, in view of the foregoing considerations, the Sponsoring
Local Organization and the Secretary of Agriculture, through the Ser-
vice, hereby agree on the Supplemental Work Plan Number II, and further
agree that the works of improvement as set forth in said plan can be
installed in the remaining 7 years of the installation period.

Tt 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 Supplemental Water-
shed Work Plan Number 1I:

1. The Sponsoring Local Organization will acquire such land,
easements, or rights-of-way as will be needed in connection
with works of improvement. (Estimated cost $45,130)

The percentages of this cost to be borne by the Sponsoring
Local Organization and the Service, as provided in the at-
tached work plan, are as follows:

Sponsoring
Works of Local Estimated
Improvement Organization Service Cost
(percent) (percent) (dollars)
! Floodwater Retarding Structures 1/
Nos. 29, 30 and 31 100. 00 0 43,130 =
- 1/ Includes $600 legal fees.

2. The Sponsoring Local Organization in accordance with the
Supplemental Watershed Work Plan will acquire or provide

assurance that landowners or water users have acquired
such water rights pursuant to State law as may be needed
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in the installation and operations of works of improvement.

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

Sponsoring Estimated
Works of Local Construction
Improvement Orpanization Service Cost

(percent) (percent) (dollars)

Floodwater Retarding Structures
Nos, 29, 30, and 31 0 100.00 222,650

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

Sponsoring Estimated
Works of Local Installation
Improvement Organization Service Service Cost
(percent) (percent) (dollars)
Floodwater Retarding Structures
Nos. 29, 30 and 31 0 100.00 50,650

5. The Service will award and administer the contracts covering
construction of all structural works of improvement.

The Sponsoring Local Organization and the Service further
agree to all other terms, conditions, and stipulations of
said Watershed Work Plan Agreement not modified herein.
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The signing of this agreement was authorized by a resolution of the govern-
ing body of the Denton-Wise Soil and Water Conservation District
' Local Organization

adopted at a meeting held on 4-3-47

\')Z’Z'OWGAJW

~ ) (Secretary, Local Organizgfion)

Date é -,Z-ré‘ f

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 Organization

adopted at a meeting held on 2"" /‘F*— /96.4

(Secretary, cal Organization)

‘ pate _ S~ /¥~]94 S
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Dalworth Soll and Water Conservation Districth
Local Organiz

ation
By //7’44/ W‘*‘/

Rt. Z, Bo 7, MesqLutg Texas 75149
Title ClttL L2 O~

Date 4-— /(’ - é/9

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

ing body of the Dalworth Soil and Water Conservation Bistrict .
Local Organization

adopted at & meeting held on 4"' /é - é/§
Wﬁ -M

(Secretary, Local Organization)

Date 4"/4"é/§'

Montagre County Commissioners Court
Loc Organization

By { jj

Montague, Texas 7 blb\
Title

Date

The signing of this agreement was authorized by a re olution of the govern-

ing body of the Moutague County Commissioners Court
Local Organization

adopted at a meeting held on

CLM Pianislas
COUNTY CLERK
MONTAGUE COUNTY, TEXAS

(Secretary, LocaOrganization)

’ Date : /;/ Fe7,

A-20442 1189
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Upper West Fork Soil and Water Conservation District

Local Organization

Id

By
Rt. 3, Jacksbbfo, Texas 76056

Title G{ta:'rm.a-n./

Date 7 Auqust+ 1062
B4

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

ing body of the

Upper West Fork Soil and Water Conservation District

adopted at a meeting held on

- e m m e m oW e e

The signing of this agreement

ing body of the

Local Organization

4 Auquet- 19 €92

/

(Secretary, Local Organization)

Date ¢ Auqusf /962
=

R T T " Y R I o

City of Decatur, Texas

ganization

was authorized by a resolution of the govern-
City of Decatur, Texas

adopted at a meeting held on

420442 1168

Locad Organization

W . s
lesy

(Secretary, Local Organization)

Q1767
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SUPPLEMENTAL

WATERSHED WORK PLAN NUMBER II

DENTON CREEK WATERSHED
0f the Trinity River Watershed
Montague, Wise, Denton, Cooke, and Tarrant 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

Denton-Wise Soil and Water Conservation District
Upper Elm-Red Soil and Water Conservation District
palworth Soil and Water Conservation District
Upper West Fork Soil and Water Conservation District
City of Decatur
Montague County Commissioners Court
Wise County Commissioners Court
Denton County Commissioners Court

Prepared By:

Soil Conservation Service
U. S. Department of Agriculture

October 1968
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SUPPLEMENTAL

WATERSHED WORK PLAN NUMBER II
DENTON CREEK WATERSHED

Temple, Texas

ADDENDUM
Since the preparation of this supplemental watershed work plan, the Federal
jnterest rate for benefit and cost evaluations has been increased from 3.25
percent to 4.625 percent. This change is applicable to the three flood-
water retarding structures to be installed in the Oliver Creek portion of

lthe watershed.

As a result, annual equivalent costs for the installation of these struc-
tural measures will increase from $12,970 to $16,440. The total average
annual cost of structural measures (amortized total installation cost,
plus operation and maintenance costs) will be increased to $16,790. Aver-
age annual benefits, excluding secondary benefits, accruing to structural
measures will change to $16,877, resulting in a benefit-cost ratio of

1.00 to 1.0.

Total average annual project benefits, including secondary benefits, will

change to $19,800, resulting in a benefit-cost ratio of 1.18 to 1.0.
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SUPPLEMENTAL

WATERSHED WORK PLAN NUMBER 11
DENTON CREEK WATERSHED
of the Trinity River Watershed

Montague, Wise, Denton, Cooke, and Tarrant Counties, Texas

October 1968

INTRODUCTION

Authority

The Denton Creek Watershed Flood Prevention Project will be carried out
under the authority of the Soil Conservation Act of 1935 (Public Law No.
46, 74th Congress), the Flood Control Act of 1936 (Public Law No. 738,
74th Congress), and the Flood Control Act of 1944 (Public Law No. 534,
' 78th Congress), as amended and supplemented.

Purpose

The purpose of this supplement is to modify the 1965 supplemental work
plan to include structural worke of improvement for watershed protection
and flood prevention on Oliver Creek tributary of Denton Creek.

Change in Major Features

This supplement will add three floodwater retarding structures on Oliver
Creek for a total of 89 floodwater retarding structures for the watershed.

The Denton Creek Supplemental Watershed Work Plan of June 1965 includes a
combination of land treatment measures for watershed protection and struc-
tural works of improvement for flood prevention. The planning and appli-
cation of the land treatment measures and structural measures will be
carried out in accordance with provisions of the 1965 supplement. Land
treatment and structural measures installed to date are shown on table

1A. One multiple-purpose structure and 52 floodwater retarding structures
of the 86 planned have been installed.

The Oliver Creek portion of the watershed was re-evaluated in order to
determine the feasibility of a project on this tributary.

SUMMARY OF PLAN

The flood plain of Oliver Creek watershed consists of 1,765 acres, ex-
cluding 164 acres of stream channels. Six major floods inundating more
than half of the flood plain occurred during the 30-year period covered
by the evaluation series.
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Additional structural measures to be installed during the remainder of the
10-year installation period include three floodwater retarding structures.
It is estimated that the cost for installing these structural measures
will be $318,430. Flood prevention funds will bear $273,300 and other
funds $45,130.

Prior to the installation of the project, the estimated average annual
flood damage on Oliver Creek amounts to $5,168. Damages remaining on
Reach 1, main stem of Denton Creek, with the project as planned in the
1965 supplement and without structural measures on Oliver Creek, amount to
$14,457.

Average annual damage reduction benefits are expected to be $3,834 on
Oliver Creek. Approximately 30 additional landowners and operators will
benefit from the project on Oliver Creek. An additional $1,473 is ex-
pected in further damage reduction on Reach 1, main stem, resulting in a
total damage reduction benefit of $5,307. It is estimated that benefits
from more intensive land use, incidental recreatiom, and secondary bene-
fits will amount to $15,327.

The project will result in a 75 percent reduction in average annual area
flooded on Oliver Creek and an additional 5 percent reduction on Reach 1.

The estimated annual operation and maintenance cost will be $350. The
capitalized value of this will be $8,593.

DESCRIPTION OF THE WATERSHED (OLIVER CREEK PORTION)

The Oliver Creek portion of this watershed consists of Oliver Creek and
its tributaries. Oliver Creek originates near the town of Decatur, Wise
County, Texas. This creek flows in a southeasterly direction and joins
Denton Creek about one mile northeast of Justin. Grapevine Reservoir is
located approximately seven miles below the confluence of Oliver and
Denton Creeks. ,

The watershed drained by Oliver Creek at valley section No. 1 (figure 1)
contains an area of 37,312 acres (58.3 square mileg), of which 35,446
acres are in farms and ranches. The remaining 1,866 acres, about 5 per-~
cent, are in roads, railroads, and other miscellanecous uses.

The land use on the flood plain, exclusive of area in channels and pro-
posed pool areas, is as follows:

Land Use Acres Percent
Cropland 918 52
Pasture 794 45
Miscellaneous 1/ 53 3
Total 1,765 100

1/ 1Includes roads, railroads, etc.
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Land use in the Oliver Creek portion of the watershed is estimated as
follows: cropland, 37 percent; pasture and rangeland, 58 percent; and
5 percent in miscellaneous uses.

WATERSHED PROBLEMS

Floodwater Damage

The flood plain of Oliver Creek comsists of 1,765 acres, excluding 164
acres of stream channels (figure 1). This area will be inundated by the
runoff from the largest storm considered in the 30-year evaluation series
(1930 through 1959).

During this 30-year period, there were 6 major floods that covered more
than half of the flood plain and 70 minor floods covering less than half
of the flood plain.

Based on the floods considered in the 30-year evaluation series, annual
direct floodwater damages without the program of land treatment and struc-
tural measures on Oliver Creek are estimated to total $3,863. These

. damages consist of $3,566 of crop and pasture, $212 of other agricultural
damage, and $85 of road and bridge damage.

Annual direct floodwater damages in Reach 1 on the main stem of Denton
Creek, without structures on Oliver Creek tributary and with project con-
ditions as in the 1965 supplemental work plan, are $13,049 which includes
$10, 280 crop and pasture damage, $1,914 other agricultural damage, and
$855 road and bridge damage.

Erosion Damage

Sediment source studies indicate that erosion rates range from low to
moderate. There are no critical sediment source areas in the Oliver Creek
portion of the watershed. The estimated annual erosion rates average 4.1
tons per acre or 1.5 acre-feet per square mile. 1In the upland area, sheet
erosion accounts for 95 percent and gully and streambank erosion for 5
percent of the annual soil loss.

The area affected by flood plain erosion is small. It is estimated that
this process causes loss of productivity on an average of 27 acres of
flood plain annually and is distributed as follows: 18 acres damaged 10
percent and 9 acres damaged 20 percent. This represents an average annual
monetary damage of $105. .

Sediment Damage

Moderately low gediment loads are being carried by Oliver Creek. Overbank
deposition is minor in extent and damage from the silty clay and clayey
silt materials is insignificant.

The annual loss of storage capacity to Grapevine Reservoir from sediment
originating in Oliver Creek watershed is estimated to average 29 acre-feet.

4.20442 3-69




The annual damage to the reservoir by depletion of its capacity is esti-
mated to be $730.

BASIS FOR PROJECT FORMULATION

After the Supplemental Work Plan of the Denton Creek watershed was pre-
pared in June 1965, the sponsoring local organizations requested that a
new evaluation be made of the Oliver Creek portion of the watershed. The
objective of this request was to include structural measures for the
Oliver Creek tributary to obtain an acceptable level of protection from
floodwater and sediment damages, and to investigate a possible multiple-
purpose structure that would include recreatiom and municipal water supply
for the City of Decatur.

The following specific objectives were agreed to:

1. Continue to establish land treatment measures during the
remaining project installation period which contribute
directly to watershed protection and flood prevention.

2. Attain a reduction of 65 to 75 percent in average annual
floodwater and sediment damages.

3. Provide municipal water storage and water-based recrea-
tional facilities for the City of Decatur.

Alternate systems of structural measures were evaluated to obtain the most
economical system that would meet project objectives.

The most economical structure location was used to obtain cost estimates
for the additional storage for the City of Decatur. After several monthe
of study by the city council and their consulting engineer, it was deter-
mined that the city was not financially able to participate in the con-
struction of the multiple-purpose structure. Therefore, this portion of
the original request was dropped from further consideration.

It was determined that a project for watershed protection and flood pre-
vention meets local needs and that no other group or individual is inter-
ested in obtaining additional storage capacities for any other purposes.

Land treatment measures and floodwater retarding structures are the most
feasible means of meeting project objectives.

WORKS OF IMPROVEMENT TO BE INSTALLED

Land Treatment Measures

An effective conservation program under the leadership of the soil and
water conservation districts is now underway.

Land treatment measures to be installed on Denton Creek watershed during
the remainder of the installation period are shown in table 1.

4-20442 3-69




Structural Measures

A total of three floodwater retarding structures are required to provide
the desired protection and reduction in floodwater and scour damage to
flood plain lands of Oliver Creek.

The cost of installing these structures is $318,430. The capacity of the
three floodwater retarding structures totals 5,677 acre-feet. Of this
amount, 817 acre-feet 1is provided for sediment accumulation over a 50-year

period.

Runoff from 33.7 percent of the Oliver Creek portion of the watershed will
be retarded. TFloodwater detention represents an average of &4.64 inches
from the area upstream from the structures which is equivalent to 1.56
inches from the watershed upstream from valley section 1. The amount of
runoff controlled by each structure is shown in table 3.

Details on quantities, cost, and design features of structural measures
are shown in tables 1, 1A, 2, and 3.

EXPLANATION OF INSTALLATION COSTS

The local cost for the three floodwater retarding structures is estimated
to be $45,130, which consists of $41,330 for land, easements, and rights-
of-way, $3,200 for relocating and clearing obstacles, and $600 for legal

fees.

Construction costs for the three floodwater retarding structures are esti-
mated to be $222,650, which includes the engineer's estimate and a 10 per-
cent allowance for contingencies. The cost of installation services is
estimated to be $50,650, including engineering and administration costs.
The total conmstruction and installation services cost for these measures
is $273,300 and will be borne by flood prevention funds.

The total cost of the three single-purpose floodwater retarding structures
is estimated to be $318,430.

The three structures on Oliver Creek (Construction Unit 6) will be added
to the schedule of obligations of the 1965 supplemental plan for instal-
lation during the 10th year.

EFFECTS OF WORKS OF IMPROVEMENT

With the installation of the project on Oliver Creek, average annual flood-
ing will be reduced from 444 to 111 acres on the Oliver Creek flood plain.
Annual flooding on Reach 1 of Denton Creek averages 1,236 acres with the
1965 supplemental work plan installed. The Oliver Creek project will re-
duce the 1,236 acres of annual flooding to 1,125 acres.

The annual flood plain scour damages on 27 acres on Oliver Creek is ex-
pected to be reduced 77 percent. The Oliver Creek portion of the project
will reduce scour damages on 101 acres on Reach 1 an additicnal 5 percent.
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It is estimated that 29 acre-feet of sediment from the Oliver Creek tribu-
tary is being deposited annually in Grapevine Reservoir. This damage will
be reduced to 15 acre-feet annually with the project installed.

It is expected that intensification will occur on approximately 668 acres
of the flood plain.

Approximately 30 landowners and operators on Oliver Creek will be directly
benefited by the installation of the project.

The sediment pools of the three floodwater retarding structures will pro-
vide incidental recreation for an estimated 2,450 visitor-days annually.

Secondary benefits were considered to be equal to 10 percent of the direct
primary benefits plus 10 percent of the increased cost that primary pro-

ducers will incur in connection with increased production.

PROJECT BENEFITS

Total average annual benefits expected to result from installation of land
treatment and structural measures are estimated to be $20,634.

Damages on Oliver Creek will be reduced from $5,168 to $1,334, a benefit
of $3,834 annually. Approximately 7 percent of this damage reduction will
result from land treatment. An additional annual benefit of $1,473 will
result from further damage reduction on Reach 1 of Denton Creek from
installation of structural measures.

Benefits from more intensive land use are estimated to be $10,400 annually
Incidental recreation benefits accruing to the floodwater retarding struc-
tures will amount to an estimated $1,960 annually. These sites will be
open for public recreation use with the landowner's permission.

Local secondary benefits are estimated to be $2,967 annually.

COMPARISON OF BENEFITS AND COSTS

Primary benefits accruing to structural measures include damage reduction,
more intensive land use, and incidental recreation. These average annual
benefits of $17,312 annually as compared to the annual cost of 513,320,
which includes operation and maintenance, gives a benefit-cost ratio of
1.30:1.

Total benefits, including secondary benefits, accruing to structural meas-
ures annually amount to $20,279, giving a benefit-cost ratio of 1.52:1.

PROVISIONS FOR OPERATION AND MAINTENANCE

Structural Measures

The Wise County Commissioners Court will be responsible for operation and
maintenance of floodwater retarding structures 29, 30, and 31.
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TABLE 1A - STATUS OF WATERSHED WORKS OF IMPROVEMENT

Denton Creek Watershed, Texas
(Trinity River Watershed)

Price Base: 1963
: : Applied : Estimated Cost (Dollars) 2/
Installation Cost : s to : Federal : Non-Federal :
Item Unit : Date 1l/: Land : Land t Total
LAND TREATMENT
Soil Conservation Service
Conservation Cropping System Acre 35,650 - 60,917 60,917
Contour Farming Acre 12,110 - 17,638 17,638
Cover and Green Manure Crop Acre 26,072 - 191,530 191,530
Crop Reaidue Use Acre 42,646 - 52,880 52,880
Hayland Planting Acre 2,592 - 55,745 55, 745
Pasture & Hayland Renovation Acre 7,838 - 134,213 134,213
Pagture Planting Acre 27,053 - 434,043 434,043
Pasture Proper Use Acrte 40,811 - 183,989 183,989
Range Deferred Grazing Acre 12,916 - 15,573 15,573
Range Proper Use Acre 105,891 - 52,945 52,945
Range Seeding Acre 6,275 - 77,952 77,952
Rotation Grazing Acre 12,875 - 17,690 17,690
Brush and Weed Control Acre 18,558 - 299,164 299,164
Diversion Foot 248,301 - 58,462 58,462
Farm Pond No. 1,246 - 462,916 462,916
Grade Stabilization Structure No. 38 - 51,909 51,909
CGragsed Watexrway or Qutlet Acre 1,008 - 28,722 28,722
Terrace, Gradient Foot 2,479,700 - 105,912 105,912
Soil Conservation Service Subtotal 2,302,200 2,302,200
Forest Service 260,673 - 260,673
Forest Service Subtotal 260,673 - 260,673
TOTAL LAND TREATMENT 260,673 2,302,200 2,562,873
STRUCTURAL MEASURES
Soll Conservation Service
Floodwater Retarding Structures No. 52 457,167 2,958,201 3,415,368
Multiple-Purpose Site 1C Ro. 1 - 80,989 80,989
Sediment Control Structures No. 25 55,729 - 55,729
TOTAL STRUCTURAL MEASURES 3/ 512,896 3,039,190 3,552,086
TOTAL 773,569 5,341,390 6,114,959
1/ As of June 30, 1968.
2/ Includes reimbursement from ACP funds under going programs.
3/ Actual construction cost for 52 floodwater retarding

structures, one meltiple-purpose structure, and 25

sediment control structures bullt prior to June 30, 1968.
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TABLE 4 - ANNUAL COST
Denton Creek Watershed, Texas 1/
(Trinity River Watershed)

(Dollars)

+Amortization: Operation

of : and
:Installation: Maintenance :
Evaluation Unit : Cost : Cost 3 Total
86 floodwater retarding structures;
43.26 miles of stream channel im-
provement; land stabilization
measures consisting of 98 sediment
control structures, 123,935 feet
of diversions, 2,077 acres of
grass seeding, and 350,370 feet
of fencing; 2 multiple-purpose
© structures; and basic recrea-
tional facilities. 408,080 2/ 35,720 3/ 443,800
3 floodwater retarding structures
(Oliver Creek) 12,970 4/ 350 13,320
TOTAL 421,050 36,070 5/ 457,120

W
1/ Includes all revisions to date.

2/ Installation costs based on 1963 prices and actual contract cost for
structures constructed prior to June 30, 1968, amortized for 50 years
at 3 1/8 percent.

3/ 1Includes operation, maintenance, and replacement costs for basic
recreational facilities. '

4/ 1Installation costs based on 1968 prices and amortized for 50 years at
3 1/4 percent.

5/ Long-term prices as projected by ARS, September 1957.
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TABLE 5 - ESTIMATED AVERAGE ANNUAL FLOOD DAMAGE REDUCTION BENEFITS
Denton Creek Watershed, Texas 1
(Trinity River Watershed)

(Dollars) 2/

:Estiﬁated Average Annual Damape: Damage
: Without With Reduction
Item Project Project Benefits
Floodwater
Crop and Pasture 297,284 80,241 217,043
Other Agricultural 44,386 6,452 37,934
Nonagricultural (Road
and Bridge) 24,670 3,187 21,483
Subtotal 366, 340 89,880 276,460
Sediment
Overbank Deposition 58,217 1,735 56,482
Reservoir 3/ 11,646 6, 047 5,599
Subtotal 69,863 7,782 62,081
Exrosion
Flood Plain Scour 5,961 1,650 4,311
Gullies 2,320 812 1,508
Subtotal 8,281 2,462 5,819
Indirect 44,449 10,139 34,310
TOTAL 488,933 110,263 378,670

M
1/ 1Includes all revisions to date.

2/ Price Base: Long-term as projected by ARS, September 1957.

3/ Sediment damage to Grapevine Reservoir.
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TARLE 7 - CONSTRUCTION UNITS
Denton Creek Watershed, Texas
(Trinity River Watershed)

(Dollars)
- Annual :  Annual
Measures in Construction Unit :  Benefit : Cost
Construction Unit 6
Floodwater Retarding Structures 29, 30, and 31 20,279 13,320
T e e e —— .
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