


WATERSHED WORK PLAN AGREEMENT I
between the

Hemphill County Soil Conservation District, Texas
 Loeal Organization

Wheeler County Soil Conservation District, Texas
Local Organization

Roberts County Soil COnservggidn Districti_nggs
Local Organization '

Upper Washita Soil Comservation District, Oklahoma
{Hereinafter referred to as the Districts)

Hemphill County Commissioners Court
Local Organization

Wheeler County Commigsioners Court
Local Organization

(Hereinafter referred to a8 the' Counties)

In the Statesof QOklahoma and Texas
and the

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

-Whereas, the Districts have heretofore entered into a Flood Control .
Supplemental Memorandum of Understanding with the Soil Conservation Service
for assistance in constructing works of improvement for the prevention of
floods in the _Upper Washita River Watershed, States of Texas and
Oklahoma under the authority of the Plood Control Act of 1944 (58 Stat. 887).

. Whereas, the responsibility for carrying out all or a portion of the
work of the Department on the watershed has been sssigned by the Secretary
of Agriculture to the Service; and

Whereag, there has been.developed through the cooperative efforts of the
Districts and the Service a mutually satisfactory plan for works of jmprove-
ment for the _ Upper Washita River ' Watershed, States of Texas and
Oklahoma, hereinafter referred to as the Watershed Work Plan;

Whereas, the Counties will benefit from the carrying out of the plan
for works of improvement through the reduction of damages to property, in-
cluding County roads and bridges in the Counties that are located within the
flood plain of the watershed;



IT

It is mutually agreed that in installing and operating and maintaining
the works of improvement described in the watershed work plan:

1, The Districts and/or the Counties will acquire without cost ko
the Federal Government such land, easements, or rights-of-way
as will be needed in connection with the works of improvement.

2, The Districts will acquire or provide assurance that landowners
or water users have acquired such water rights pursuant to State
v law as may be needed in the installation and operation of the
: works of improvement.

3. The Service will provide all construction costs and installation
services applicable to works of improvement for flood prevention.

4. The Districts will obtain agreements from owners of not less than
50 percent of the land above each floodwater retarding structure
that they will carry out conservation farm or ranch plans on their
land.

5. The Districte will provide assistance to landowners and operators
to assure the installation of the land treatment measures ghown
in the watershed work plan.

«~ 6. The Districts will encourage landowners and operators to operate
and maintain the land treatment measures for the protection and
~ improvement of the watershed.

7. The Districts and the Counties will be responsible for the opera-
tion and maintenance of the structural works of improvement by
actually performing the work or arranging for such work in accordaace
with an operation and maintenance agreement which is to be entered
into. : :

8. 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.

9. No member of or delegate to Congress, or resident commissioner,
shall be admitted to any share or part of this agreement, or to
any benefit that may arise therefrom; but this provision shall
not be construed to extend to this agreement if made with a
corporation for its general benefit.
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Wheeler County Soil Conservation District, Texas

ﬂ , Lo%mization

T:l.tle

Date _ f h_ Nl #\éj/ﬁkﬁ

The signing of this agreent was authorized by a resolution of the
governing body of the Wheeler County Soil Conservation Distriet, Texas
Local Organization

adopted at

meeting held on June 25, 1959

cal Organization)

Date June 25, 1959 -

Wheeler County Commissioners Court |
- Local Organization

By » v . -~

Titie_c.@awé .
' Date VQA/)L( 25 4 25T
7/

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

governing body of the Wheeler County Commissioners Court

Local Organization

o 959
adopted &t a meeting held om ;"f}e 2, 1

Secretary, Local Organization)

Date June 25, 1959




. Roberts County Soil Conservation District - Texas
' Local Organization

By -rv(/) PO %[///%Q‘"’%
Title / % Z ,‘-2 T S
l | ' Date_%&bvv’ﬂ 22 (/ L 75 7

The signing of this agreemeat was authorized by a resclution of the
governing body of the Roberts County Soil Conservation District - Texas
Local Organization _

adopted at a meeting held on

(Secretary, Local Organization)
Date L{M/L{ 2 G /?\[ 9

- =

! : Upper Washita Soil Conservat:lon Digtrict - Oklahoma

/ / /Local Organization
By, ~ 7 Z(/W-‘-'f

Title i _- ﬂ/c/d @A,(/c tmww

Date \),u(..ﬂu . 2N ?ﬁ

'I'he signing of this agreent was%thorized by a resolution of’ the
governing body of the Upper Washita Soil Conservation District - Oklahoma
Local Organization

adopted at a meeting 7// Jg Jum

(Secretary, Local Organization)

Date June 25, 1959

United States Depariment of Agricul ture

;y&msewatio ervice
| . , )7 |

4 State Conservationist - Texas

Dat; é L5557

By__ ////Q,Z/,W

tate Conservationist - Oklahoma

Date_ %m__e 27 /757
7 7




WORK PLAN
UPPER WASHITA RIVER WATERSHED

Qf the Washita River Watershed
Roger Mills County, Oklahoma
and
Hemphill, Wheeler and Roberts Counties, Texas

Plan prepared and works of improvement to
be installed under the authority of the
Flood Contrel Act of 1936, as amended
and supplemented.

Participating Agencies

Upper Washita Soil Conservation District, Oklahoma
Hemphill County Soil Conservation District, Texas
Wheeler County Soil Conservation District, Texas
Roberts County Soil Conservation District, Texas
Agricultural Stabilization and Conservation
Office, USDA
Extension Service, USDA
Farmers Home Administration, USDA
Soil Conservation Service, USDA
Wheeler County Commissioners Court, Texas
Hemphill County Commissioners Court, Texas

Prepared By:

Soil Ccnservation- Service
United States Department of Agriculture
December 1958
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(Private land) To Be Applied

Land Treatment: :
‘ Applied

_ During Project
Practice Unit to Date Pericd
Conservation Crop Rotation Acre 16,975 12,332
Contour Farmirng Acre 25,178 34,558
Cover Cropping Acre 59,124 19,908
Rotation Hay and Pasture Acre 7,600 8,285
Stubble Mulching Acre 52,401 29,420
Crop Residue Utilization Acre 5,955 11,666
Strip Cropping Acre 10,616 1,586
Proper Use Range - Acre 84,031 - 227,757
Deferred Grazing Acre 13,721 49,233
Range Seeding Acre 35,348 18,463
Pasture Planting Acre 659 3,905
Wildlife Area Improvement Acre ) 474 1,058
Terracing Mile 909 898
Diversion Ceonstruction -Mile 81 82
Waterway Development Acre 432 368
Pond Construction No. 287 _ - 86
Land Treatment: (Forest Service land)
Proper Use Range Acre 23,240 N
Range Seeding Acre 11,400 -
Pond Construction _ No. 12 -
Structural Measures:
Floodwater-Retarding Structures - 63
Project Cost:
Ttem Federal Non=-Federal Total
., (dollars) (dollars) (dollars)
Land Treatment 28,428 1,076,830 1,105,258
Structural Measures 3,762,108 133,020 3,895,128
Work Plan Preparation 65,600 - 65,600
Total 3,856,136 1,209,850 5,065,986
Averagé'Annual Damages and Benefits:
(Inside Project Area)
: Damage : Benefit-
:Without : With Land : With :Structural:
- Ttem :Project : Treatment : Project: Measures : Total -
_ (dollars) (dollars) (dollars) (dollars) (dollars)
Floodwater Damage’ 109,581 108,375 31,365 77,010 78,216
Sediment :Damage _ 16,351 14,299 9,325 4,974 7,026
Erosion Damage (flood plain) 15,968 15,476 5,068 10,408 10,900
Indirect Damage 11,457 11,083 4,576 . 6,507 6,881
Total 153,357 50,334 98,899 103,023

149,233






DESCRIPTION OF WATERSHED

o

Physical Data

The Washita River heads in the southeastern part of Roberts County about 4
miles southeast of Miami, Texas. Some tributaries draining from the south
head in Wheeler County, Texas. It flows east through Hemphill County, Texas
and Roger Mills County; Oklahoma. The Upper Washita River watershed extends
. to the confluence of Broken Leg Creek with the Washita River, about three
miles west of Cheyenne, Oklahoma. The development of this plan, however,
includes evaluvation studies on the mainstem of the Washita River from this
point to the upper limits of the authorized Bureau of Reclamation's Foss
Reservoir. The larger tributaries are Croton, Rush, Turkey, Hackberry,
Gageby, and Major Creeks. The watershed has an area of 471,730 acres

(737.1 square miles), nearly all of which is in farms and ranches.

Upland slopes generaliy range from 1 to 8 percent with some slopes as steap
~ as 20 percent adjacent to the valley plains.

The High Plains Land Resource Area occupies approximately 50 percent of the
watershed. The soils are fine and medium textured and the permeability is
slow to very slow.  They consist of deep to shallow soils and are the most
fertile in the watershed. Thirty percent of the area is cultivated, 3
percent formerly cultivated, 66 percent is in native range and 1 percent

is in miscellaneous uses, Forty-eight percent of the watershed is composed
of Rolling Red Plains soils which are coarse to medium textured, mostly
deep, and generally permeable to freely permeable. Under present conditions
32 percent of this land resource area in the watershed is in cultivation,

13 percent formerly cultivated, 53 percent in range and pasture and 2 percent
in miscellaneous uses. The remaining 2 percent also is in the Rolling Red
Plains, but most of this area is composed of shallow non-arable soils.
Approximately 3 percent of this portion of the watershed is cultivated,

2 percent formerly cultivated, and 95 perceat is in native range.

The land usé for the entire waFershed is as follows:

Lan& Use Acres ' Percent
Cropland : 141,519 30
Range and Pasture 320,776 68 -
Miscellaneous 9,435 2

Total ' © 471,730 100

The flood plain considered in this plan is that area inundated by the
runoff from a storm which can be expected to occur om an average of once

in 25 years. This storm will produce a runoff of 1.0 inch and inundate
17,031 acres, excluding 2,190 acres of stream channels and 642 acres

which will be inundated by the pools of the floodwater retarding structures.
An additional 11,288 acres, excluding 1,547 acres of stream channel, will
be inundated between the lower extremity of the watershed and the upper



. limits of Foss Reservoir by a storm of this magnitude.

The flood plain land use is:

Land Use Acres Percent
Cropland ‘ 3,236 17
Range and Pasture 11,922 : 62
Meadow 1,533 8
Stream channels 2,190 11
Miscellaneous . 340 2 '
Total - ) 19,221 100

Approximately 70 percent of -the cultivated land is in small grains and other
close growing crops. Most of the soils are in fair condition.

Most of the rangeland in the Upper Washita River watershed is in medium to
large size ranches. Approximately 60 percent of all rangeland is in fair
condition, 23 percent poor condition, 16 percent good condition, and 1
percent excellent condition. There are 7 range sites: mixed upland, 36
percent; heavy upland or hardland, 10 percent; shallow land, 17 percent;

red shale, 2 percent; sandy land, 28 percent; bottomland, 5 percent, and
rough breaks 2 peréent. - .-

The mean annual rainfall ranges from 25.47 inches at Cheyenne, Oklahoma to
22.29 inches at Miami, Texas. These amounts are based on 30- and 41-year
records, respectively. Approximately 80 percent of the rainfall normally
occurs in the growing season, with the larger amounts occurring in April,
May, June, September, and October. Individual rains of excessive amounts
and high intensity occur'at irrigular intervals, causing severe erosion
and serious flood damage. The minimum recorded annual rainfall at Cheyenne
was 13.20 inches and the maximum 43.58 inches.

Average témperatures range from 82 degrees Fahrenheit in July to 36 degrees
in January. The normal frost-free period is 209 days at Cheyenne, Oklahoma
and 194 days at Miami, Texas.

Surfacé Waters of the watershed are not used for municipal or industrial
purposes. Farm ponds and wells are the source of water for livestock and

domestic uses.

Economic Data

The watershed economy is basically agricultural. The major ranch and farm
enterprises are the production of 'beef, wheat, grain sorghums, cotton, and -
feed crops. Operating ranch and/or farm unlts average approximately 1600
acres in size with an average value of land and buildings of $52,000,
according to the United States Census of 1954. Owner-operated farming is
predominant. :






"Hammon flood" of 1934, east of Hammon, Oklahoma, on the Washita River
in which 17 lives were lost. Note carcass of cow and debris in tree.

Confluence of Turkey Creek and Washita River north of Reydon,
Oklahoma during October 1926 flood.

M-2-FTW.59



April 30, 1954 - Flooding on the Washita River
north of Hammon, Oklahoma.

June 1956 flood showing bridge damage on Gageby Creek
approximately 3 miles west of U. S. Highway 83, north
of Wheeler, Texas.



Ga eby Creek flood plain, approximately 3 miies west of U. S.
Hi hway 83, north of Wheeler, Texas during May 1957 flood.

M- Z-FTW-59
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The total flood prevention benefits, including reduction of floodwater damages,
reduction of sediment deposition on flood plain lands and in the Foss Reser-
voir, the reducticn in flood plain scour damages, benefits from restoration

of flood plain lands, and reduction of indirect damages are estimated to be
$210,526 annually, of which $206,402 will be the result of structural
‘measures. ’ '

COMPARISON OF BENEFITS AND COSTS

The average annual equivalent cost of the structural measures (converted from
total installation cost, plus operation and maintenance) is estimated to be
$145,445. When the structures are completely installed they are expected to
produce average annual benefits of .$206,402, a benefit of $1.42 for each
dollar of cost. There are other substantial values which will accrue from
these structural measures, such as increased opportunity for recreation,
-improved wildlife conditions and a sense of security, which have not been
used for project justification. ‘ '

ACCOMPLISHING THE PLAN -

Land Treatment Measures

" Land treatment measures for privately owned lands, itemized in table 1, will
be established by farmers over a 5-year period in cooperation with the Upper
Washita, Hemphill County, Wheeler County, and Roberts Gounty Soil Conserva-
tion Districts. The cost of applying these measures, which is exclusive of
expected reimbursement from the Agricultural Conservation Program or other
Federal programs, based on current program criteria, will be borme by owners
and operators of the land. The soil conservation districts, assisted by the
Scil Conservation Service, are giving assistance in the planning and appli-
cation of these measures under their going programs. Accelerated technical
assistance from the Soil Conservation Service has been made available with
flood preventicon funds for several years to get application of needed land
treatment measures in balance with the structural phase of the program.
This assistance will be continued to assure application of the planned land
treatment measures within the 5-year installation period of the project.

The governing bodies of the four soil conservation districts will drrange A
for meetings according to a definite schedule. By this means and by indi-
vidual contacts they will encourage the landowners arid operators to

adopt and carry out ‘soll and water conservation plans on their farms.
District-owned equipment will be made available to the landowners in
accordance with the existing arrangements for equipment usage In the

districts. The district governing bodies will make periodic Inspections

of the completed conservation measures within the districts and follow

through to see that needed maintenance is performed.

The soil and water conservation loan progrém of the Farmers Home Adminis-
tration is available to all eligible individual farmers and ranchers in
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the area. ' Educational meetings will be held in cooperation with other agen-
‘cies to outline the services available and eligibility requirements. Present
FHA clients will be encouraged to cooperate in the project.

The County ASC Committees will cooperate with the governing bodies of the
soil comservation districts by selecting and recommending financial assist-
ance for those ACPS practices which will accomplish the conservation
objectives in the shortest possible time,

The .Extension Service will assist with the educational phase of the program
by conducting general information and local farm meetings, preparing radio

and press releases, and using other methods of getting information to land-
owners and operators in.the Upper Washita River watershed. :

‘¢

’

Structural Measures

The Soil ConservationfService,Will_contfact for the construction of the 63
floodwater retarding structures. Technical assistance will be provided to
plan, design, prepare specifications, supervise construction, prepare
contract payment estimates, make final inspections, certify completion, and
perform related duties for the installation of the structural measures, The
Forest Service will participate in the final plans for sites 40, 42, 43, 44,
53 and 57 which are partially on lands administered by them. '

The soil conservation districts will furnish the land, easements, and rights-
of-way for all the structural measures, v

The Forest Service will approve the use of Federal lands: under its -jurisdic-
tion for structural measures.

It is the policy of the Washita Valley Council to obtain easemehts and
rights-of-ways for the entilre project before construction will begin.

The structural measures on Croton Creek have an annual cost of $9,349 and
effect an average znnual benefit of .$9,006 within its drainage boundary.
They will also effect an average annual benefit of $846 in reduction of
sediment to Foss Reservoir. Structural measures on Gageby Creek have an
annual cost of $19,827 and effect an average annual benefit of $22,890 with-
in its drainage boundary. The cooperating parties have agreed to an
installation schedule of 5 years for the structural measures, The
estimated schedule of obligations for the complete 5-year imstallation
period, (exclusive of current fiscal year) covering installation of both
land treatment and structural measures is shown on the following schedule

- which will be adjusted from year to year on the basis of any significant
changes in the plan found to be mutually de51red and in light of approprla—
tions and accompllshments actually made.

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

ments.
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s Federal Funds Non-
Fiscal : : Federal Total
. Year .. Measure Texas : Oklahoma : Funds Funds
"(dollars) (dollars) (dollars) . (dollars)
Current Land Treatment - - 130,000 130,000
Land Treatment - ' 2,000 47,000 49,000
First  Sites 1,2,16,17
Year 174 & 178 385,012 - 17,045 402,057
Sites 57 & 58 - 250,761 7,730 258,491
A ‘Land Treatment 3,600 - 130,000 133,600
Land Treatment - 2,000 47,000 49,000
-Second Sites 3,4,5,6,18, :
Year 19,20 & 21 374,559 . - 22,790 397,349
Sites 46,47,48,49, ' _— '
50 & 51 - 227,247 6,160 233,407
Land Treatment 3,700 - 130,000 133,700
Land Treatment - . 2,000 47,000 - 49,000
Third Sites 7,8,9,10,22, - )
Year 23A,23B,24 & 25 408,082 - . - 18,855 426,937
Sites 52,53,54,34, .
35,36 & 37 . - 513,648 8,819 522,467
Land Treatment 3,728 - 130,000 133,728
Land Treatment - 2,000 47,000 49,000
Fourth  Sites 11,12,13,144,
Year 14B,- 15A,15B,26, _
27 & 28 517,745 - 18,985 .536,730
Sites 38,39,40 ‘ o
& 41 - . 296,401 9,156 305,557
Land Treatment . 3,800 - 145,323 . 149,123
Land Treatment - 2,000 47,000 49,000
Fifth Sites 29,30,31,32, _
Year 33 & 45 429,429 - 18,160 447,589
Sites 42,43,44,55, :
& 56 - 359,224 5,320 " 364,544
Land Treatment 3,600 - 130,000 133,600
Land Treatment - - - 46,507 46,507
TOTAL 2,133,255 1,657,281 1,209,850 5,000,386

l/' Does not include cost of work plan preparé;ion.



20

OPERATION AND MATINTENANCE

Land Treatment Measures

Land treatment measures willl be operated and maintained by the owners and
operators of the farms and ranches on which the measures are installed, under
agreements with the Upper Washita, Hemphill County, Wheeler County, and
Roberts County Soil Conservation Districts., The maintenance of land treat-
ment measures installed on Federal lands will be domne under the direction of
the Forest Service.

. Structural Measures

The Hemphill County Soil Conservation District and the Hemphill County
Commissioners. Gourt have entered into a Watershed Protection Operation and
Maintenance Agreement with the .Soil Conservation Service to assume responsi-
bility for maintenance of the 31 floodwater retarding structures located in
Hewphill County. These structures are sites 1 through 15B, 22 through 33,
and 45. The Wheeler County Soil Conservation District and Wheeler County
Commissioners Court have entered into a similar agreement for the 8 struc-
tures located in Wheeler County. These are sites 16 through 21. The Upper
Washita Soil Conservation District will maintain the remaining 24 structures
‘which are located in Oklahoma. . ‘

All structural measures will be inspected annually and after each heavy rain
or streamflow by representatives of the organizations responsible for opera-
tion apd maintenance. A Soil Conservation Service representative will
participate in these 1nspections at least annually. Items of inspection
will include but not be limited to the conditions of the principal spillway
and its appurtenances, the emergency spillway, the earth f£ill, the vegeta-
tive cover of the earth fill and the emergency spillway, and fences and
gates installed as a part of the floodwater retarding structures. The
responsible soil conservation district will maintain a record ef all main-
tenance inspectlons and work done and make this record available to Soil
Conservation Service personnel..

* Provisions will be made for free access of district and Federal representa-
tives to inspect the structural measures. and thelr appurtenances at any time,

The estimated annual operation and maintenance cost 1s $6,390 based on
long-term price levels., The necessary maintenance work will be accomplished
through the use of rescurces of the soil conservation districts, the county
commissioners court, and through maintenance associlations of benefited
landowmers. 1t willl be performed by force account or contract. Major
repalrs will be made according to plans furnlshed by the district amnd
approved by the Soil Conservation Service.

The .soil conservation districts fully understand their obligations for
maintenance and will execute specific maintenance agreements prior to the
issuance of any invitation to bid.
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SECTION 2

INVESTIGATIONS, ANALYSIS, SUPPORTING.TABLES AND FIGURES

PROJECT OBJECTIVES

Reconnaissance Survey

The reconnaissance survey of the watershed was made by the planning party
specialists and representatives from both Soil Conservation Service State
offices involved. 1Its purpose was to acquaint the planning party members
with the watershed and to select valley cross section locations and inspect
possible sites for floodwater retarding structures. N

Eighty-two valley sections were located along the mainstem of the Washita
River above the authorized Foss Reservoir, 12 on Rush Creek, 3 om Croton
Creek, 1 on Sprlng Creek, and 15 on Gageby Creek. The .runoff from the

6~ hour, 25-year frequency storm in this area is approximately 1.3 inches;
however, it was decided to provide between 2 and 2.5 inches of detention
storage in the floodwater retarding structures to reduce spillway costs
and problems if economlcally justified.

Desires of Iocal People

A meeting was held with representatives of the soil conservation districts
and interested landowners to review the progress in the Upper Washita River
watershed and to ascertain the desires of the local people in the type of
flood prevention program that would be required and the degree of protec-
tion needed. The local peoples' responsibilities in the flood prevention °
program were discussed. Particular emphasis was glven to their operatlon

« and maintenance résponsibilities.

The local people expressed the belief that a high degree of control was
desirable in the watershed because the flood plain lands below the limits
of the watershed have been flooded frequently by severely damaging floods.
They requested that at least 70 percent areal control by floodwater retard-
ing structures be plannmed, if possible.

Work Outline

Subsequent to the reconnalssance survey and the meeting with the local
people, a work outline was prepared showing in proper sequence the major
jobs to be done, who would do each job, and when each job would be
initiated and completed. The work outline set forth the means by which
the local people would be kept informed of progress in plannlng, and a
goal date for completion of the watershed work plan.-

INVESTIGATION

Land Treatment

The watershed was divided into four parts in order to obtain a hydrologic .
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grouping of soils. These groups and their approximate areas are:

- Hard and shallow land 183,500 acres
Sandy land (predominantly shallow) 117,940 acres
Sandy land (predominantly deep) 121,650 acres
Red Shale land : 48,640 acres

The range specialist, soil scientists, planning party hydrologist, and work
unit conservationists developed the soil-cover complex for each of these
groups by the random sample method. The cultivated land was mapped showing
land use, treatment or practice, hydrologic condition, and hydrologic soil
group. Rangeland was mapped showing range class and condition, hydrologic
condition, and hydrologic soil group. The future condition was determined
by considering the needs of the land in each capability unit. Rainfall-
runoff curve numbers were determined for each of the groups. With
moisture condition II they are:

-Group Present Condition  Future Condition
Hard and shallow land . ) 80.6 80.3
Sandy land (predominantly shallow) 65.6 . : 65.1
- Sandy land (predominantly deep) 63.0 62.7
Red shale land 74.1 ‘ 73.8

The land use for the watershed was determined by the random sampling expand-
ed to the total area. Land use of the flood plain was planimetered from
aerial photographs. Land treatment needs were supplied by the local work
units of the Soil Comservation Service. It is estimated that 80 percent

of the remaining needed land treatment measures will be applled during the
S5-year project installation period.

Structural Measures

- Determination was then made of structural measures for flood prevention which
would be feasible to install. The study made and the procedures used in
that determination were as follows: '

1. A base map of the watershed was prepared showing the watershed
boundary; draimage pattern, system of roads, and other perti-
nent information. A stereoscopic study of consecutive 4-inch
aerial photographs located all probable floodwater retarding
structure sites, the 1imits and the area of the flood plain
and points where valley cross sections should be taken for
the determination of hydraulic characteristics of the chanmnel
and valley and for flood~routing purposes. A field reconnais=
sance was made to further substantiate the location of these
sections. This information was placed on the watershed base
map for use in field surveys. Cross sections of the flood
plain were surveyed at the selected locations (figure 1).

Data developed from these cross sections permitted the
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computation of stage-area inundated relationships for various
flood flows. A map was prepared of the flooed plain on which
land use; cross section locations and other pertinent informa-
tion were recorded.

A field examination was made of all probable floodwater retard-
ing structure sites previously located stereoscopically. Sites
which did not show good storage possibilities or which would
inundate highways or improvements, for which the cost of
relocating could not be economically justified, were dropped
from further consideration. From the remaining sites a
system of fldodwater retarding structures was selected for
further consideration and detailed survey. Plans of a
floodwater retarding structure, typical of those planned for
this watershed, are illustrated by figures 4 and 4A.

A topographic map was made of the pool area of eachk of the
proposed sites to determine the Storage capacity of the site,
the estimated cost of the dam and the areas of’ flood plain
and upland that would be ipundated by the sediment and
detention pools. The heights of the dams and the sizes of
the pools were determined by the storage volume needed to
temporarily detain the runoff from the design storm and to
provide the additional storage needed for sediment, with

due consideration to site differences and minimization of
costs. The limits of the detention pools and sediment
pools of all satisfactory sites and the flood plain of the
streams were drawn to scale on a copy of the base map.
Structure data tables were developed to show, for each
structure, the drainage area, the storage capacity needed
for floodwater detention and for sediment storage in acre
feet and in inches of runoff from the drainage areas, the
release rate of the principal spillway, the acres inundated
by the sediment and detention pools, the volume of fill in
the dams, the width and depth of flow of the emergency spill-
ways, and the estimated cost of the structures {tables 2 and
3. -

Damages resuiting from floodwater, sediment and erosion were
determined from damage schedules and field surveys of flood
plain areas and flood routing under present conditioms.
Reductions in these damages resulting from the proposed
works of improvement were estimated on the basis of reduc-
tion of area inundated and ‘depth of inundation as determined
by flood routing under future conditions, assuming that the
works of improvement had been installed. Benefits so

" determined were allocated to individual measures or groups

of interreiated measures on the basis of the effect of
each on reduction of damages. Ir this manner it was
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determined that a system of floodwater retarding structures on
the Upper Washita River watershed could be economically
justified. Alternate systems of sites were investigated until
a system of floodwater retarding structures was developed
which most nearly meet project objectives at minimum cost.
After evaluation of the floodwater retarding structures it

was found that frequent flooding will continue on portions

of the watershed. This ig due to small existing channels

and large drainages‘contributing to these areas.

When the land treatment measures and those structural measures for flood
prevention had been determined, a table was developed to show the total
cost of each type of measure. The summation of the total costs for all
the needed measures represented the estimated cost of the planned flood
prevention project (tables 1 and 2)}. A second cost table was developed
to show separately the annual installation cost, annual maintenance
cost; and total annual cost of the structural measures (table 4).

Hydraulic and ﬁydrologic

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

1. Basic meteorologic and hydrologic data were tabulated from
climatological bulletins, U. S. Weather Bureau and Water
Supply Papers, U. 8. Geological Survey.

2, Engineering surveys were made to collect information on
selected stream reaches, including valley cross sections,
channel capacities and other hydraulic characteristics,
and on proposed structure gites to collect data used in

w design. »

3. Determination was made of the hydrologic conditions of -
the watershed, taking into comsideration such factors as
geology, soils, land use, topography, cover and climate.

4. Determination was made of the rainfall-runoff relationship,
~ .using the soil-cover complex data. This was then compared
to actual gaged runoff as recorded on the Washita River
at Cheyenne, Oklahoma. The frequency of occurrence of
meteorologic events and the relationship of precipitation
to runoff, peak discharge, flood stage, and area inundated

were determined. o

5. Determination was made of peak discharges under present
watershed conditions, as related to area inundated and

damages. . %

6. Determination was made of peak discharges and area
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inundated under conditions which would exist due to:
a. The present conditions in the watershed remaining static.
b. Effect of land treatment measures.

¢. Effect of land treatment measures and floodwater
retardlng structures.

d. Consideration of alternative programs and measures.
7. Inflow hydrographs for structure sites were developed.

From a graph showing cumulative departures from normal precipitation, the
rainfall for the period 1926 to 1955, inclusive, was selected as represen-’
tative of & normal rainfall period for the Upper Washita River watershed.
This period permitted the use of 17 years of gaged records on the water-
shed.

After investigation and analysis of the ﬁeteorologic, hydraulic, hydrologic,
- geologic and econmcmic characteristics of the watershed, it was determimed
that a structural program was feasible.

The largest runoff-producing rain considered during the 30~year period of
study was a storm of 2.75 inches extending over a 2-day interval. An '
average rain of this magnitude would produce 1.00 inch of runoff, under
present conditions, and would inundate 17,031 acres of flood plain in the
project area and 11 288 acres of Washita River flood plain between the .
lower project limits and Foss Reservoir. If such a rain were to occur
after land treatment practices had been applied, it is estimated that the
area inundated would be reduced to 16,872 acres in the project area and
11,192 acres below the project limits. With land treatment measures
applied and the 63 floodwater retarding structures instal led it is
estimated that the area inundated would be reduced to 12,078 acrés in

the project area and 10,333 acres below the project limits., These areas
exclude 2,190 acres of stream channel In and 1,547 acres below the project
limits, and areas in the pools of all proposed flocdwater retarding
structures. The runoff from the 6-hour, 25-year frequency storm was
used to establish the minimum floodwater detention storage require-
ments. The minimum detention storage requirement, based on an analysis
of the conditions existing in the watershed, was established as 1.1 te
2.2 inches. Inflow hydrographs for structure design were developed using
the runoff that would be produced by one-half cf a point rain of 10.0 to
10.8 inches in a period of 6 hours, in accordance with Washington
Engineering Memorandum No. 27, assuming Meisture Condition II. The
hydrograph of runoff was routed through each structure to determine

the emergency spiliway width and depth of flow.

From a study of the relationship between runoff and flood stage for this
watershed it was found that a runoff of 0.0l inch was the minimum that
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would cause flooding to a depth of 6 inches at any cross section. Due
to changes in runoff-producing characteristics for different antecedent
moisture conditions, rains of 0.35 inch to 2.00 inches over the entire
watershed would be required, on an average, to cause 0.0l inch of runoff
and produce a discharge of 700 cubic feet per second at the stream gage
near Cheyenne, Oklahoma. The peak discharge at the stream gage for the
s largest runoff-producing rain in the 30-year period used in the evalua-
tion study, under present conditions, is 70,000 cubic feet per second.
After installation and full functioning of the planned measures the
discharge at the same section would be reduced to 25, 000 cubic feet per
second for the same storm.

<

Sedimentation

The field surveys of the sedimentation problems in the watershed were made
in accordance with methods prescribed in the "Sedimentation Section of
Procedures for Developing Flood Prevention Work Plans,'" Water Conservation-
6, 8CS, Region 4, Revised February 1954 and Oklahoma Watershed Planning
Handbooke Fleld studies to locate areas of damaging overbank deposits
and damaging scour on the flood plain and to determine the extent of
streambank erosion were made at many points along the length of the
channels. Data from sédimentation surveys of 6 selected farm ponds,
detailed erosion studies made on the drainage areas of 14 planned flood-
water retarding structures, and expanded data from 48,000 acres of previous
sediment source surveys were analyzed and used. 1In addltlon semi-detail
studies were made of the .land use and gully erosion on the dralnage areas
of the remaining sites. These data were used to compute total gross
erosion. ’ :

It is estimated that under present conditions in the watershed, approxi-
mately 415 acre-feet of sediment is delivered annually to the. Foss
Reservoir site. With land treatment measures installed the volume of
sediment delivered is expected to be approximately 335 acre-feet. The
effect of both land treatment and structural measures is expected to
reduce the volume of sediment delivered annually to Foss Reservoir to
180 acre-feet. This represents a delivery rate of 20 percent of the

. total annual gross erosion from all sources in the watershed.

In preparation of the work plan tabular summaries of-all the above
findings, with explanatory text, were prepared and used by the
‘economist as a basis for calculating monetary damages.

Estimates of sediment storage requirements in the planned floodwater -
retarding structures were based on defailed and semi-detailed sediment
source surveys above each site. The study of aerial photographs and
interviews with local people also furnished important information for
the survey. Estimates of annual sediment production rates were made for
the areas above and below structures to determine the present and future
annual sediment yleld from the entire Upper Washita River watershed.
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Based on these studies, the total amnunal gross erosion in the watersheds of
all planned floodwater retarding structures was estimated to be as follows:
872 acre-feet from sheet erosion; 93 acre-feet from gullies and overfalls;
58 acre-feet from streambank erosion. TIn addition to the above it is
estimated that 44 acre-feet of bedload is transported to the structure
annually. - The estimated average annual rate of sediment production above
structures is 0.82 acre-foot per square mile based on a 10~-year installa-
tion period and a 40-year pehiod with conservation tredtment applied.

It is estimated that 75 percent of the annual sediment deposition on the
flood plain originates as sheet erosion, 9 percent as gully erosiom, 7
percent from streambank erosion and 9 percent from flood plain scour.
Land treatment measures applied in the watershed are expected to reduce
the amount of deposition originating from all the above sources by 24
percent. The complete watershed program, including land treatment and
floodwater retarding structures will reduce the annual deposition an
estimated 63.9 percent.

Geologic I e

The Upper Washlta River’ watershed lles Withln two dlfferent phy31ograph1c
areas, the High Plains and the Red Hills:

1. The upper part of the watershed lies in the High Plains area
and is underlain by the. Ogallala formation -of Pliocene- age.
This formation con31e;s chiefly.of ‘sand and gravel with
frequent caliche beds. The elevations range from 2,500 to
3,000 feet above mean sea. level. The width.of the main alluvial
valley ranges from approx1mate1y 200 feet in the upper part to
more than 1,400 feet in the lower part of thls area.

2, The central and lower parts of the watershed lie within the Red
Hills physiographic area. The central part is an area charac-
terized by coarse textured and moderately deep soils. These
s0ils are derived from loosely cemented sandstopnes of Pliocene
age and from the Elk City sand member of the Quartermaster
formation of Permian age.

There are remmants of Ogallala sand and gravel im the higher
elevations., The elevation of this area ranges from 2,200 to
2,500 feet above mean séa level. The width of the maln alluvial
valley ranges from approximately 1,900 feet in the upper part

to approximately 2,000 feet in the lower part. The sands have
been reworked by wind to form an undulating to rolling relief
pattern. Numerous areas of sand dunes occur along the mainstem
of the river.

The Red Hills area in the lower part of the watershed is
characterized by medium-textured, shallow to very shallow

F
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soils which are derived from the Doxey shale member of the
Quartermaster formation apd from the Cloud Chief formation
of Permian age. The rocks are sandstones, siltstones, and
shales. The elevations range from 2,000 to 2,400 feet above
mean sea level; and the relief pattern is, characterlzed by
rolling prairies and "haystack" hills. The width of the
main alluvial valley ranges from approximately 2,000 feet in
the upper part to more than 3,000 feet in the lower part of
the area,

The proposed sites are located im the Ogallala and the Quartermaster
(Doxey) formations. Investigations with power and hand augers indicate
that suitable £ill matgrial will be awvailable at the sites.

N

i

The foundations for the proposed structures will be located in the Ogallala
formation, the Quartermaster formation, or in valley.alluvium. However,
wide stream channels filled with '“quick sand" characterize many of the
structure sites, especialily in the areas of the Ogallala formation.

Special studies on seleéted sites indicate that this may not be a difficult
-construction problem.. Those sites which are entirely in the Ogallala sand
formation may require relatively flat embankment side slopes for stability.
Some sites will probably reguire special drainage measures, such as, founda-
tion drains or relief wells. 1In some instances, an addltlonal benefit

may be derived from groundwater recharge.

Economic X
Damage schedules covering approximately &7 percent of the flood plain
areas of the Upper Washita River watershed were obtained from landowners
or operators. These schedules covered land use, crop distribution, yields,
and historical data on acres flooded and flood damages. The suggested
damage factors in Table 6 of the Oklahoma Watershed Planning Handbook,
Appendix IIT, weré weighted with the percent of runcff by months, per
season,. during the historical series to determime damage rates for

various seasons and depths of flcoding. The applicable rates of damage
were applied to flcods of the historical series and an adjustment was

‘made to take into account the effect of recurrent flooding when several
floods occur within ome crop year.

Estimates of normal yields were based on data obtained from schedules,
supplemented by information obtained from farmers, soil scientists,
work unit comservationists, and other agrlculcural workers in the
area.

Operators of flood plain lands, when interviewed for flood damage infor-
mation, were asked what land use changes they had made as a result of
past flooding and the changes they would make if flooding were reduced.
An analysis of this information provided the basis for establishing the
Jbenefits that would accrue from restoration of the flood plain land to
its former use. The restoration of flood plain land to its former level
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of production would provide annual benefits of $27,310. This has been
included with benefits from reduced crop and pasture damage in tabile 5.
Consideration was given to the effect of acreage allotment restrictions
in the analysis of bepefits from restoration of flood plain land.

The monetary value of physical damage to the flood plain from bank cutting,
scour, and deposition of sediment was based on the value of the production
lost; taking into acecount the lag in recovery of productivity and the cost
of farm operations. Estimates of damage to other agriculture property such .
as fences, K iivestock, and farm equipment, was obtained from analysis of
schedules, correlated with size of fioods. The major items of nonagricul-
tural damage were those sustained by railroads, county and state roads,
and bridges. Estimates of these damages were obtalned from county, state,
and railroad officials. Indirect damage to agricultural enterprises
involves extra farming expenses such as additional travel time to market,
extra cost of purchasing feed for livestock, and interruption of school
bus and mail services. Nonagricultural lndlrect damages include delayed
dellverles, ‘intervupted travel, and loss of businegs. Information regard-
ing demagés of this type was- obtalned from farmers, ranchers, landowners,
local residents, and public officials. Upon analysis of data it appeared
that indirect damage amounted to at least 10 percent of direct damage.
excluding damage or losses brought about by the necessity of growing crops
of lower value than formerly grown because of frequent flooding. Evalua-
tion of the damage by sediment accumulation in Foss Reservoir was made
by straight-line depreciation based on the construction cost (as estimated
by the Bureau cf Reclamation, July 1957 prices) adJasted to long-term
prlcesn :

. | ,
Washita River mainstem benefits were determined by a detailed study of the
effects which a combined program of land treatment and floodwater retarding
structures in the Upper Washita River watershed would have on reducing flood-
water damage within the Washita River flood plain area between the lower
limits of the watershed and Foss Reservoir.

Damages were calculated by using present watershed conditions and those
which will prevail after the installation of each class of measures
included in the recommended project. The difference between average annual
- damages at the time of initiation of each class of measures and those
expected affer their installation constitutes the benefif brought about
by that group- through reduction of damage. Benefits from reduction of

" crop and pasture damages and flood plain scour resulted from the combined
effects of reduction in area inundated and reduced depth of inundation. !
Benefits from reduction of valley sediment damages, derived from each
class of measure, were determined on the basis of reduction in sediment
yield after installation of each class of measure. Areas that will be
inundated by sediment and detention pools of floodwater retarding
structures were excluded from the damage calculations. An estimate was
made of production that will be lost in the sediment and detention

pools after instailation of the structures. In this appraisal it was
considered there would be no production in the sediment pools. The land
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‘temporarily covered by the detention pools was presumed to be left in grass
under project conditions.

The average annual loss of production within the sites of the Upper Washita
- River watershed based on long-term prices, was less than the amortized
current calue of land in pool areas; therefore, in accordance with sound
economic principles the larger of the two figures was used in determining
the economic evaluation of the program. '



TABLE 1 - ESTIMATED PROJECT INSTALLATION COST

Upper Washita River Watefshed - Oklahoma and Texas
(Washita River Watershed)

Price Base:

1957
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- Project )
Number to be Applied Estimated GCost
: : g Non- -: H Non-
Installation Cost .1 Unit : Federal : Federal : Total : Federal : Federal Total
Item R Land Land : ) : 1/
(dollars) (dellars) (dollars)
LAND TREATMENT FOR
Watershed Protection
Soil Conservation Service
Conservation Crop Rotation Acre - 12,332 12,332 - 18,498 18,498
Contour Farming Acre, - 34,558 34,558 - 51,837 51,837
Cover Cropping Acre - 19,908 19,908 - 117,040 117,040
Rotation Hay and Pasture Acre - 8,285 8,285 - 57,316 57,316
Stubble Mulching K - Acre - 29,420 29,420 - 48,692 48,692
Crop Residue Utilization Acre - 11,666 11,666 - 11,666 11,666
Strip Cropping Acre - 1,586 1,586 - 2,379 2,379
Proper Use Range Acre - 227,757 227,757 - 397,355 397,355
Deferred Grazing Acre - 49,233 49,233 - 47,407 47,407
Range Seeding Acre - 18,463 18,463 - 120,906 120,906
Pasture Planting Acre - 3,905 3,905 - 17,572 17,572
Wildlife Area Improvement Acre - 1,058 1,058 - 16,114 16,114
Terracing Mile - 898 898 - 94,380 94,380
Diversion Construction Mile - 82 82 - 15,888 15,888
Waterway Development Acre - 368 368 - 29,422 29,422
Pond Construction No. - 86 86 - 30,358 30,358
Technical Assistance (Accel.) 28,428 - 28,428
"8CS Subtotal 28,428 1,076,830 1,105,258
TQTAL LAND TREATMENT 28,4528 1,076,830 1,105,258
STRUCTURAL MEASURES
Soll Conservation Service
Floodwater Retarding
Structures No, 63 2,931,838 - 2,931,838
SCS Subtotal 2,931,838 - 2,931,838
Subtotal - Comstruction 2,931,838 - 2,931,838
Installation Services .
Scoil Comservation Service,
Engineering Services 544,543 - 544,543
Other = 270,727 - 270,727
SCS Subtotal 815,270 - . 815,270
Forest Service
Engineering Services 15,000 - 15,000
FS Subtotal 15,000 - 15,000
Subtotal - Imstallation Services 830,270° - 830,270 .
Other Costs ’
Land, Easements and R/W - 128,235 128,235
Lezal Fees . - 4,785 4,785
Subtotal - Other 133,020 133,020
TOTAL STRUCTURAL MEASURES 3,762,108 133,020 3,895,128
WORK PLAN PREPARATION COST 65, 600 - 65,600
TQTAL PROJECT 3,856,136 1,209,850 5,065,986
SIMMARY '
Subtotal SCS 3,841,136 1,209,850 5,050,986
Subtotal FS 15,000 - 15,000
TQTAL PROJECT 3,856,136 1,209,850 5,065,986

1/ Excludes $404,949 that'may be available from other Federal Funds {ACPS), to

reimburse private interests.

December 1958



TABLE 1A - ESTIMATED INSTALLATION COST

i

Upper Washita River Watershed - Oklahoma and Texas
{Washita River Watershed)

Price. Base:

1957

Prior to December 1958

35

Number Applied

Estimated Cost -

H H Non- : Non~
Installation Cost : : Federal : Federal : : Federal : Federal Total
Ttem : Unit : Land 1/ Land Total : : 2/
(dollars) (deollars) (dollars)
LAND TREATMENY FOR '
Watershed Protection
Soil Conservation Service
Conservation Crop Rotation Acre 16,975 16,975 - 25,462 25,462
Contour Farming Acre 25,178 25,178 - 37,767 37,767
Gover Cropping Acre 59,124 59,124 - 323,402 323,402,
Rotation Hay and Pasture  Acre 7,600 7,600 - 47,346 - 47,346
Stubble Mulching Acre 52,401 52,401 - 94,712 94,712
Crop Residue Utilization Acre 5,955 5,955 - 5,955 5,955
Strip Cropping Acre 10,616 14,616 - 14,332 14,332
Proper Use Range . Acre $ 84,031 84,031 - 84,031 84,031
‘Deferred Grazing : Acre 13,721 13,721 - 13,721 13,721
Range Seeding Acre 35,348 35,348 - 221,171 221,171
Pasture Planting . Acre - 659 659 - 2,966 2,966
Brush Control : Acre , 6,199 6,199 - 25,876 25,876
Wildlife Ared Improvement Acre 474 474 - 16,589 16,589
Terracing Mile 969 909 - 88,550 88,550
Diversion Conmstruction Mile . 81 81 - - 19,060 19,060
Waterway Development Acre 432 . 432 - © 34,058 34,058
Pond Construction No. 287 287 - 81,348 B1,348
Technical Assistance (Accl.) - - 30,000 . - 30,000
8CS Subtotal 30,000 1,136,346 1,166,346
Forest Service ’
Proper Use Range Acre 23,240 - 23,240 23,240 - 23,240
Range Seeding Acre 11,400 - 11,400 114,000 - - 114,000
Pond Comstruction No. 12 - 12 5,400 - 5,400
Technical Assistance - - 34,860 - 34,860
" FS Subtotal 177,500 - 177,500
TOTAL LAND TREATMENT 207,300 1,136,346 1,343,846
STRUCTURAL MEASURES )
Soil Conservation Service
Floodwater Retarding Structures B - - -
8CS Subtotal ‘ - - -
Subtotal - Conmstruction - - -
Installation Services !
Soil Conservation Service
Engineering Services - - -
Other - - -
Subtotal - Installatiom Services - - -
Other Costs -
Land, Easements and R/W - - -
Legdl Fees - - -
Subtotal - Other - - -
TOTAL STRUCTURAL MEASURES - - -
WORK PLAN PREPARATION COST - - -
TOTAL PROJECT . 207,500 1,136,346 1,343,846
SUMMARY
Subtotal SCS 30,000 1,136,346 1,166,346
Subtotal F§ 177,500 i - 177,500
TOTAL PROJECT 207,500 1,136,346 1,343,846

1/ Land managed by USDA - Forest Service.

2/ Excludes §474,351 that was reimbursed from other Federal Funds (ACPS) to

private -interests.

December 1958



TABLE 1B - ESTIMATED INSTALLATION COST

Upper Washita River Watershed - OkJahoma and Texas
(Washita River Watershed)

Price Base:

1957

36

-

- Total 1/
Number to be Applied Estimated Cost
: H : Non- : . Non-
Installation Cost : Unit : Federal : Federal : Total : Federal : Federal : Total
Item : : Land 2/ : Land . 3/
- (dollars) (dollars) (dollars)
LAND TREATMENRT FOR -
Watershed Protection
Soil Conservation Service .
Conservation Crop Rotation Acre - 29,307 29,307 - 43,960 43,960
Contour Farming Acre - 59,736 59,736 - 89,604 89,604
Cover Cropping Acre - 79,032 79,032 - 440,442 440,442
Rotation Hay and Pasture Acre Co- 15,885 15,885 - 104,662 104,662
Stubble Mulching Acre - 81,821 8L,821 - 143,404 143,404
Crop Residue Utilization ~ Acre - 17,621 17,621 - 17,621 17,621
Strip Cropping - Acre - 12,202 12,202 - 16,711 16,711
Proper Use Range . Acre - 311 788 311,788 - 481,386 481,386
Deferred Grazing Acre - 62,954 62,954 - 61,128 61,128
Range Seeding Acre - 53,811 53,811 - 342,077 342,077
Pasture Planting Acre - 4,564 " 4,564 - 20,538 20,538
Brush Control Acre - 6,199 6,199 - 25,876 25,876
Wildlife Area Improvement Acre ro- 1,532 1,532 - 32,703 32,703
Terracing ' . Mile - 1,807 1,807 - 182,930 182,930
Diversion Construction Mile - N 163 163 - 34,948 34,948
Waterway Development . Acre - 800 800 - 63,480 63,480
Pond Construction No. - 373 373 - 111,706 111,706
Technical Assistance (Accel) 58,428 - 58,428
SCS Subtotal 58,428 2,213,176 2,271,604
Forest Service
Proper Use Range . Acre 23,240 - 23,240 23,240 - 23,240
Range Seeding Acre 11,400 - 11,400 114,000 - 114,000
Pond Construction No. 12 - 12 5,400 - 5,400,
Technical Assistance - - - 34,860 - 34 860
FS Subtotal ' 177,500 - 177,500
TOTAL LAND TREATMENT 235,928 2,213,176 2,449,104
STRUCTURAL MEASURES
Soil Conservation Service. ,
Floodwater Retarding Structures No. 63 2,531,838 - 2,931,838
§C5 Subtotal 2,931,838 - 2,931,838
Subtotal - Construction 2,931,838 - 2,931,838
Installation Services
Soil Conservation Service
Engineering Services 544,543 - 544,543
Other . 270,727 - 270,727
. 8CS Subtotal 815,270 - 815,270
Forest Service
Engineering Services 15,000 - 15,000
FS. Subtotal 15,000 - 15,000
Subtotal - Installation Services 830,270 - 830,270
Other Costs )
Land, Easements, and R/W - 128,235 128,235
Legal Fees - 4,785 4,785
Subtotal - Other - 133,020 133,020
TOTAL STRUCTURAL MEASURES 3,762,108 133,020 3,895,128
WORK PLAN PREPARATION COST 65, 600 - 65,600
TOTAL PROJECT 4,063,636 2,346,196 6,409,832
SUMMARY :
Subtotal $C8 3,871,136 2,346,196 6,217,332
Subtotal F§ 192,500 - 192,500
TOTAL PROJECT 4,063,636 2,346,196 6,409,832

1/ Summation of tables 1 and lA.
2/ Land managed by USDA - Forest Service.

g/ Excludes $879,300 that was or may be re&mbursed from ather Federal funds {ACPS) to

private Interests.

Tiaoammbhaw TOSQ
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TABLE 5 - MONETARY\BENEFITS FROM STRUCTURAL MEASURES

Upper Washita River Watershed - Oklahoma and Texas
~ (Washita River Watershed)
Price Base: ZLong-Term 1/ .

Estimated Average Annual Damage

After Land : : Average
: : Treatmemt @ : Annual
Item ¢ Without : for Watershed : With : Monetary
I's : Project  : Protection 2/ : Project : Benefits
(dollars) (dollars) (dollars) (dollars)
.Floodwater Damage - ,
Crop and Pasture - 65,414 64,658 19,429 45,229
Other Agricultural 14,515 14,065 5,222 8,843
‘Nonagricultural 29,652 29,652 - 6,714 22,938
Subtotal 109,581 108,375 31,365 - 77,010
Sediment Damage . ' ’ '
Overbank Deposition 16,351 14,299 ''9,325 4,974
Subtotal 16,351 14,299 - 9,325 4,974
Erosion Damage
Flood Plain Scour © 12,557 © 12,065 ' 2,781 9,284
Streambank Cutting 3,411 3,411 2,287 1,124
Subtotal 15,968 15,476 A 5,068 . 10,408
Indirect Damage 11,457 11,083 4,576 6,507
Subtotal . 11,457 11,083 © 4,576 - 6,507
Total - All Damage 153,357 149,233 50,334 .98,899
Benefits Outside : | ! i
Project Area . -
Washita Mainstem XXX XXX XXX . 100,408
Benefits from Reduced : ' ) g
Sediment to Foss '
_Reservoir XXX XXX XXX : 7,095
. Subtotal XHK XXX KKK 107,503
TOTAL FLOOD PREVENTION 7 ,
BENEFITS - = - 206,402
TOTAL PRIMARY BENEFITS - - - 206,402
TOTAI, MONETARY BENEFITS - - ' - - 206,402

1/ As projected by ARS~ AMS September 1957.
2/ Land treatment for wa;ershed protectlon lncluded all needed land
treatment measures. Extra column not. needed.

December 1958
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