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- WATERSHED WORK PLAN AGREEMENT
between the

AUDUBON COUNTY SOIL CONSERVATION DISTRICT
CASS COUNTY SOIL CONSERVATION DISTRICT
GUTHRIE COUNTY SOIL CONSERVATION DISTRICT

AUDUBON COUNTY BOARD OF SUPERVISORS
CASS COUNTY BOARD OF SUPERVISORS
GUTHRIE COUNTY BOARD OF SUPERVISORS
AUDUBON COUNTY CONSERVATION BOARD
GUTHRIE COUNTY CONSERVATION BOARD
STATE CONSERVATION COMMISSION
in the State of Iowa
(hereinafter referred to as the Sponsoring Local Organizations)

and the

SOIL CONSERVATION SERVICE
United States Department of Agriculture
(hereinafter referred to as the Service)

Whereas, application has heretofore been made to the Secretary of
= Agriculture by the Sponsoring Local Organizations for assistance in pre-
paring a plan for works of improvement for the Troublesome Creek Watershed,
State of Iowa, under the authority of the Watershed Protection and

Flood Prevention Act (P.L. 566, 83d Congress, 68 Stat. 666) as amended;
and

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

Whereas, there has been developed through the cooperative efforts
of the Sponsoring Local Organizations and the Service a mutually
satisfactory plan for works of improvement for the Troublesoma Creek Water-
shed, State of Iowa, hereinafter referred to as the watershed work plan,
which plan is annexed to and made a part of this agreement;

Now, therefore, in view of the foregoing considerations, the
Sponsoring Local Organizations and the Secretary of Agriculture, through
the Service, hereby agree on the watershed work plan, and further agree

that the works of improvement as set forth in said plan can be installed
in twelve years.
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It is mutually agreed that in installing and operating and main-
taining the works of improvement substantially in accordance with the

terms, conditions, and stipulations provided for in the watershed work
plan:

Except as hereinafter provided, the Sponsoring Local Organ-
izations will acquire without cost to the Federal Government
such land rights as will be needed in connection with the
works of improvement. (Estimated cost $534,050). The
percentages of this cost to be borne by the Sponsoring
Local Organizations and the Service are as follows:

Sponsoring Estimated
Works of Local Land Rights
Improvement Organizations Service Cost
(percent) (percent) (Dollars)
Multi-Purpose Str. &
Basic Recreational
Facilities
Payment to Landowners for:
About 323 acres - D-47 50 50 1234560
About 415 acres - D-62 50 50 183,060
Cost of Road Modification
Structure D-47 50 50 15,000
Structure D-62 50 50 12,000
Legal fees, survey costs,
flowage easements and other
Structure D-47 100 0 3,370
Structure D-62 100 0 9,960
All other structural
measures 100 0 181,500
Wildlife Mitigation
measures 100 0 5,600

The Sponsoring Local Organizations agree that all land acquired
or improved with P.L. 566 financial or credit assistance will
not be sold or otherwise disposed of for the evaluated life

of the project except to a public agency which will continue

to maintain and operate the development in accordance with

the Operation and Maintenance Agreement.
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The Sponsoring Local Organizations will provide relocation assistance
advisory services, make the relocation payments to displaced persons
and otherwise comply the real property acquisition policies contained
in the Uniform Relocation Assistance and Real Property Acquisition
Policies Act of 1970 (Public Law 91-646, 84 Stat. 1894) effective

as of January 2, 1971, and the Regulations issued by the Secretary of
Agriculture pursuant thereto. The costs of relocation payments will
be shared by the Sponsoring Local Organizations and the Service as
follows:

Sponsoring Estimated
Local Relocation
Organizations Service Payment costs
(percent) (percent) (dollars)
Relocation
Payments 26.8 1352 37,100

The Sponsoring Local Organizations will acquire or provide
assurance that landowners or water users have acquired such
water rights pursuant to State law as may be needed in the
installation and operation of works of improvement.

The percentages of construction costs of structural measures

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

Sponsoring Estimated
Works of Local Construction
Improvement Organizations Service Cost
(percent) (percent) (dollars)
Multi-Purpose Str.
D-47 10 89.0 119,840
D-62 7.8 922 134,400
Basic Recreational Fac.
D-47 50 50 122 :120
D-62 50 50 60,700
3 Cooperative Str.
80-1, 81 & 84 50 50 63,400 L/
All other str. measures 0 100 2,010,920
Wildlife Mitigation measures 0 100 15,600

1/ Non-Project costs for road purposes are included in this value
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5. The distribution of estimated costs for engineering services to be

borne by the Sponsoring Local Organizations and the Service are as
. follows:

For structures 80-1, 81 and 84 the engineering services will be based
on a division of work. This will be accomplished by assigning
engineering services to be performed by the County in equal value to
the engineering services performed by the Service. This specific
assignment of responsibilities is set forth in detail in the work
plan.

For all other structural measures, the percentages of the costs for

engineering services to be borne by the Sponsoring Local Organizations
and the Service are as follows:

Sponsoring Estimated
Works of Local Engineering
Improvement Organizations Service Cost
(percent) (percent) (dollars)
Multi-Purpose Str.
D-47 0 100 235970
D-62 0 100 26,880
g Basic Recreational Fac.
D-47 50 50 24,420
. D-62 50 50 12,140
All other structural
measures 0 100 402,180

6. The Sponsoring Local Organizations and the Service will each
bear the costs of Project Administration which it incurs,
estimated to be $34,420 and $364,440 respectively

7. The Sponsoring Local Organizations will obtain agreements from
owners of not less than 50 percent of the land above each
reservoir and floodwater retarding structure that they will
carry out conservation farm or ranch plans on their land.

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

9. The Sponsoring Local Organizations will encourage landowners
and operators to operate and maintain the land treatment
measures for the protection and improvement of the Watershed.

10. The Sponsoring Local Organizations will be responsible for the
operation and maintenance of the structural works of improvement
A by actually performing the work or arranging for such work in

accordance with agreements to be entered into prior to issuing
invitations to bid for construction work.
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The costs shown in this agreement represent preliminary estimates.

In finally determining the costs to be borne by the parties hereto,
the actual costs incurred in the installation of works of improvement
will be used.

This agreement is not a fund obligating document. Financial
and other assistance to be furnished by the Service in carrying
out the watershed work plan is contingent on the appropriation
of funds for this purpose.

A separate agreement will be entered into between the Service
and the Sponsoring Local Organizations before either party
initiates work involving funds of the other party. Such
agreement will set forth in detail the financial and working
arrangements and other conditions that are applicable to the
specific works of improvement.

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.

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.

The program conducted will be in compliance with all require-
ments respecting nondiscrimination as contained in the Civil
Rights Act of 1964 and the regulations of the Secretary of
Agriculture (7 C.F.R. Sec. 15.1-15.12), which provide that no
person in the United States shall, on the ground of race, color,
or national origin, be excluded from participation in, be

denied the benefits of, or be subjected to discrimination under
any activity receiving Federal financial assistance.

This agreement will not become effective until the Service has
issued a notification of approval and authorizes assistance.
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AUDUBON COUNTY SOIL CONSERVATION DISTRICT
Local Organization

By

Title

Address

Zip Code
Date

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

governing body of the Audubon County Soil Conservation District adopted
at a meeting held on 1.9

(Secretary, Local Organization)

Address

Zip Code
Date

CASS COUNTY SOIL CONSERVATION DISTRICT
Local Organization

By

Title

Address

Zip Code
Date

The signing of this agreement was authorized by a resolution of the
governing body of the Cass County Soil Conservation District adopted
at a meeting held on 19

(Secretary, Local Organization)

Address

Zip Code

Date




GUTHRIE COUNTY SOIL CONSERVATION DISTRICT

Local Organization

By

Title

Address

Zip Code
Date

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

at a meeting held on

19

(Secretary, Local Organization)

Address

Zip Code
Date

AUDUBON COUNTY BOARD OF SUPERVISORS
Local Organization

By

Title

Address

Zip Code
Date

The signing of this agreement was authorized by a resolution of the
Audubon County Board of Supervisors, governing body of Audubon County,
adopted at a meeting held on

19

County Auditor

Address

Zip Code
Date




The signing of this agreement was
Cass County Board of Supervisors,
at a meeting held on

Xi

CASS COUNTY BOARD OF SUPERVISORS

Local Organization

By

Title

Address

Zip Code
Date

authorized by a resolution of the
governing body of Cass County, adopted
19 .

County Auditor

Address

Zip Code
Date

The signing of this agreement was

GUTHRIE COUNTY BOARD OF SUPERVISORS

Local Organization

By

Title

Address

Zip Code
Date

authorized by a resolution of the

Guthrie County Board of Supervisors, governing body of Guthrie County,

adopted at a meeting held on

19 .

County Auditor

Address

Zip Code

Date
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AUDUBON COUNTY CONSERVATION BOARD
Local Organization

By

Title

Address

Zip Code
Date

The signing of this agreement was authorized by a resolution of the Audubon
County Conservation Board adopted at a meeting held on 19

Secretary

Address

Zip Code
Date

GUTHRIE COUNTY CONSERVATION BOARD
Local Organization

By

Title

Address

Zip Code
Date

The signing of this agreement was authorized by a resolution of the Guthrie
County Conservation Board adopted at a meeting held on 19

Secretary

Address

Zip Code
Date
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STATE CONSERVATION COMMISSION
- Local Organization

By

Title

Address

Zip Code
Date

The signing of this agreement was authorized by a resolution of the State
Conservation Commission, adopted at a meeting held on 19 3

Director for Commission

Address

Zip Code
Date

Appropriate and careful consideration has been given to the environmental
statement prepared for this project and to the environmental aspects
- thereof.

SOIL CONSERVATION SERVICE
United States Department of Agriculture

By

Administrator

Date
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WATERSHED WORK PLAN
TROUBLESOME CREEK WATERSHED
Audubon, Cass and Guthrie Counties, Iowa

August 1972

SUMMARY OF PLAN

Participating Organizations

The Work Plan for Troublesome Creek Watershed, Audubon, Cass, and
Guthrie Counties, Iowa, was prepared by the Audubon, Cass, and Guthrie
County Soil Conservation Districts, hereinafter referred to as the
Districts; and the Audubon, Cass, and Guthrie County Boards of Super-
visors, hereinafter referred to as the Counties, the Audubon and
Guthrie County Conservation Boards, and the State Conservation
Commission as joint local sponsoring organizations. Technical
assistance was provided by the United States Department of Agriculture,
Soil Conservation Service, hereinafter referred to as the Service.

The U. S. Forest Service assisted in developing the land treatment
phase of the work plan.

Description of the Watershed

The Troublesome Creek Watershed is located in the west central part

of Iowa. Troublesome Creek flows in a southwesterly direction and
outlets into the East Nishnabotna River northwest of the town of
Atlantic. There are 83,100 acres or 129.8 square miles within the total
drainage area. It is approximately 27 miles long and seven miles wide.
The town of Atlantic is located in the watershed.

Watershed Problems

Floodwater damage to crops and pasture is a problem on the bottomlands
along Troublesome Creek. Excess runoff causes frequent flooding of
this area. The average annual agricultural floodwater damages are
estimated to be $61,990. On the average 1,461 acres of the 6,053-
acre flood plain are flooded annually.

Gully erosion is a major problem in the upland areas of the watershed
and damages land in two principal ways. It destroys land by creating

a void where the gully is formed. This voided area then lowers or
depreciates the utility of the land adjacent to it by dissection of
fields making portions inaccessible. This causes cropland to depreciate
to pasture or idle areas. It is estimated that 7,450 acres of land
will be damaged during the next 50 years. The average annual gully

: erosion damage is estimated to be $187,550 (Table 5).




Local Sponsoring Organizations in two counties have expressed concern
over the lack of adequate water-based recreational opportunities.
Fishing, boating, swimming, and picnicking areas within reasonable
driving distance are of most concern.

Planned Works of Improvement

The project for the protection and development of the watershed will be
installed during a l2-year project installation period at a total cost
of $4,771,810 (Table 1). The Public Law 566 share is $3,492,200 and the
other or local share is $1,279,610.

Land treatment measures for erosion control will be installed on most of
the cropland areas where sheet erosion is a problem. The land treat-
ment measures to be installed are level and parallel terraces, contouring,
grassed waterways, woodland improvement, wildlife habitat development,
and conservation cropping systems. The installation cost of these
measures is estimated to be $810,590 of which $75,930 is for accelerated
technical assistance to be provided from P.L. 566 funds (Table 1). The
remaining $734,660 will be borne by the landowners, State funds, and
Federal funds provided under authorities other than P.L. 566. Land
treatment measures will be maintained by the landowners and/or operators
of the farms on which these measures are to be installed in accordance
with cooperative agreements entered into with the Districts.

The project includes two multiple purpose structures for flood prevention

and recreation with recreational facilities, two floodwater retarding
structures, and 135 grade stabilization structures. These structures

plus a total of 100 acres of wildlife habitat mitigation plantings will

be installed during the l2-year project installation period. The estimated
installation costs of these structures are $3,961,220 (Table 1). Of this
amount, P.L. 566 funds will bear $3,416,270 and other or local funds $544,950.

Relocation payments of $37,100 involving five families are included in this
project.

Non-project costs of $43,370 for including roadways in structures located
on roads will be borne by Audubon County. These costs are shown in
parentheses in Table 2 but are not included in total project costs in
Table 1 or in annual costs shown in Table 4.

The structural measures, except those located on roads will be operated

and maintained by the Districts and the Counties in which located, using

tax revenues available from a county-wide tax on agricultural land. The
Audubon County Conservation Board, the Audubon District, and Audubon

County will provide maintenance for structure D-47 and the public recreational
development. The Guthrie County Conservation Board, the Guthrie District

and Guthrie County will provide maintenance for structure D-62 and the

public recreational development. The estimated average annual operation,
maintenance, and replacement cost is $21,810 (Table 4).
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Project Benefits

The benefits of the project have important effects on the inhabitants
and agricultural land in the watershed. Of the 575 farms in the water-
shed, benefits from gully erosion will accrue to 350 farms. Floodwater
damage reduction benefits to crops and pasture will accrue to 80 farms;
these latter farms will also realize benefits from land enhancement.

Water will be stored in the sediment pools of 76 grade stabilization
structures. Many of these pools will be stocked with fish by landowners
or local groups. Wildlife plantings for food and cover will be made at
some of these sites. The pools will provide recreation to local residents
in the form of fishing, picnicking, boating, swimming, and hunting.
Monetary values of these benefits were not estimated.

The average annual primary and secondary benefits accruing to the
structural measures are as follows:

Gully erosion damage reduction $151,920
Other agricultural damages 9,140
Non-agricultural damages 17,550
Floodwater damage reduction 29,210

. Other agricultural damages 7,960
Changed Land Use 5,910

More intensive use of land 38,070

Indirect damage reduction 23,830

Secondary benefits 18,890

Recreation benefits 73,500

Total $375,980

The average annual benefits of the structural measures are $375,980;
the average annual costs for the structural measures are $255,720 and
the benefit-cost ratio is 1.5 to 1.0 (Table 6).

General

There are 575 farms located entirely or partially within the watershed.
To date, owners of 324 farms, 53,483 acres, or 56 percent of the water-
shed, are cooperating with the Districts installing land treatment
measures. Conservation plans have been developed on 223 farms, 38,868
acres, or 39 percent of the watershed. Local landowners and operators
5 have installed land treatment measures valued at $549,660 (Table 1A).
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DESCRIPTION OF THE WATERSHED

Physical Data

Location and Size: The watershed is located in the loess soil region in
west-central Iowa in Audubon, Cass, and Guthrie Counties. Troublesome
Creek, which heads in Guthrie County, flows in a southwesterly direction
and enters the East Nishnabotna River just north of Atlantic. The water-
shed is 83,100 acres in size; of this, 40,600 acres are in Audubon County,
27,800 acres in Cass County, and 14,700 acres in Guthrie County. The
drainage area is long and narrow being 27 miles long and seven miles
across at its widest point.

Soils: The soils in the watershed are derived from the Wisconsin loessial
deposits and the Kansan glacial drift. The watershed is located in an
area of soils transition with the major portion in the Marshall soil
association area. In general the hilltops are capped with Marshall

loess except in the eastern and northeastern portion where the cap is
thinner, less rolling Sharpsburg loess. The more severely eroded sloping
side hills on the west side of the watershed, the area sloping toward the
Nishnabotna River, are generally designated as the Shelby soils. The
upland drainageway soils are generally a dark colored alluvial-colluvial
complex. The major bottonland soils along the Troublesome Creek floodplain
are Nodaway, Kennebec and Colo-Zook with the same type of bottomland soils
on the Nishnabotna River floodplain. These soils all have excellent
production potentials. Flooding is a problem.

The Marshall soils are dark colored. The surface 30 inches contains about

9 percent sand, 58 percent silt and 33 percent clay. This texture continues
about the same to 56 inches and from there on the texture becomes more

silty and less clay. These soils are well drained and very productive.

The principal management problems are fertility maintenance and erosion
prevention. The prevention of sheet and gully erosion are major problems.

The Sharpsburg soils are dark colored. The surface 17 inches contains
about three percent sand, 64 percent silt and about 33 percent clay. These
soils are moderately well drained and very productive. The principal
management problems are fertility maintenance and erosion prevention.

The Shelby soils are till with some dark colored surface soil. The surface
11 inches contains about two percent gravel, 37 percent sand, 30 percent
silt and about 31 percent clay. From 11 inches to about 52 inches is

found about four percent gravel, 30 percent sand, 30 percent silt and

about 36 percent clay. These soils are moderately to very slowly permeable
and are subject to severe sheet and gully erosion. Control of erosion and
maintenance of fertility are the major soil management problems.




The upland drainageway soils are predominently Judson. They are similar
to but somewhat heavier textured than adjacent soils. The average soil
texture to a depth of 54 inches is eight percent sand, 65 percent silt
and 27 percent clay. They are very productive but are subject to severe
gully erosion.

The bottomland soils along Troublesome Creek as well as on the Nishnabotna
River are dark colored, with an average soil texture in the upper 18 to 45
inches of about 9 percent sand, 56 percent silt and 35 percent clay. They
are moderately permeable and imperfectly drained. These soils are excellent
producers. Flooding is the major problem.

Topography: The topography of the watershed is classed as mature. It

is characterized by open terrain, narrow ridges, steep slopes, and narrow
valleys on the west side of the watershed, next to the Nishnabotna River.
The remainder of Troublesome Creek watershed is characterized by open
terrain, low ridges, gentle slopes, and fairly wide shallow valleys. The
uplands in the eastern part of the watershed are gently rolling to rolling
(2-14 percent slopes). The natural drainage system is well developed.

The main drainage of the watershed is southwesterly. The main valley has
a slope of about five feet per mile.

Climate: The climate of the watershed is of the extreme mid-continental

» type. The spring season may fluctuate from extremely wet to fairly dry.
Hot winds and periods of prolonged high temperatures are common in the
summer months. Precipitiation in the area averages 31 inches and snowfall
averages 28 inches annually. The average frost—-free growing season is
about 160 days. Temperature range has been from -38 to +117 degrees.

Economic Data

The major farm enterprise in the watershed is the production of cattle
and hogs or livestock farming. According to the 1964 U. S. Census of
Agriculture, 70 percent of the farms in the counties involved are live-
stock farms and this is estimated to be representative of the watershed
area. Other types of farming are divided among cash grain and dairy
farms. The principal crops are corn, soybeans, oats and hay.

There are 575 farms located entirely or partially within the watershed.
Approximately 61 percent of the farms are owner-operated. The average
size farm is 153 acres. The average value of land and buildings per
farm is $51,549 or $243 per acre for Audubon County. The estimated
current market price of cropland is $400 per acre on the upland and $500
per acre on the bottomland in this watershed.

The cities of Council Bluffs, Iowa, and Omaha, Nebraska, located about
50 miles southwest of the watershed, serve as a marketing and distribution
center for the area. These two cities have a number of manufacturing

- plants and Omaha has a large stockyard and several meat processing plants.
The town of Atlantic (pop. 7,300) located in the southwest corner of the
watershed, has some manufacturing plants and also provides opportunity
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for off-farm employment for residents of the watershed. The Agricultural
Census of 1964 indicates that about 30 percent of the farms in the three
counties involved in the watershed, had off-farm employment. Of this
number, 42 percent of them had 100 or more days of off-farm employment.

The number of people living on farms in Audubon County has decreased
from 5,752 in 1959 to 5,294 in 1964.

The following table indicates trends in the size of farms. It is noted
that family type farms are being maintained in the watershed.

Audubon County 1/ Watershed

Farm Size 1959 1964 1964

Acres No. % No. % No. %
Under 10 44 3 47 3 8 1
10-49 93 6 81 6 46 8
50-99 161 11 152 i 5 | 63 11
100-219 753 50 557 42 254 44
220-499 419 28 463 34 193 34
500-999 32 %) 40 3 11 )
1000+ 3 - 8 1l - -
TOTAL 1,505 100% 1,348 100% 575 100%

1/ Statistical data used is for Audubon County as the major portion of
the watershed is located in this county.

Adequate transportation facilities are available to the watershed, Inter-
state Highway 80 and Iowa Highway 44 traverse the watershed east and west.
U. S. Highway 71 passes through the western edge and serves the town of
Atlantic. One natural gas pipeline crosses the watershed.

The Audubon County Soil Conservation District was organized March 23, 1942,
Cass County Soil Conservation District was organized August 25, 1942, and

the Guthrie County Soil Conservation District was organized December 18, 1945.
To date, 64 percent, or 53,483 acres of the watershed is under cooperative
agreements with the Districts and are installing land treatment measures

with assistance from the Soil Conservation Service. Conservation plans

have been developed on 47 percent or 38,868 acres of the watershed. Land-
owners and operators within the watershed have applied land treatment
measures valued at $549,660 (Table 1A).

Present forest stands occupying the watershed are 68 percent oak-hickory
type and 32 percent bottomland hardwood types.




. Available markets for walnut saw logs, walnut veneer logs and white oak
stave bolts are good. The markets for other local forest products are
poor, but improving as indicated by recent market sales.

The Audubon County Park Board owns and manages 60 acres of forest land
within the watershed boundaries. The remaining forest land is all
private ownership.

Forest fire protection is being provided by local fire departments and

the Iowa Conservation Commission, Forestry Section, in cooperation with

the U. S. Forest Service through the Clarke-McNary Cooperative Fire Control
Program. There are no records of any fires during the past 5 years. The
established state-wide fire loss index goal of 0.10 percent is being met.
No increase in fire occurrence is expected as a result of the watershed
project.

Other available Federal-State forestry programs include Cooperative
Forest Management, Cooperative Forestation and Cooperative Insect and
Disease Control. Given protection, care and management, the forest
areas are expected to increase their contributions to the economy of
the watershed.

Productive soils extend throughout the watershed. The bottomland soils
are used intensively for row crops. The upland area is used in an
average rotation of two years of row crops, one years of oats and one
year of meadow. Some of the grassland area will be improved through

pasture renovation. Adequate cover will be maintained through controlled
grazing.

Approximately one percent (832 acres) of the watershed is in forest
cover. It has been determined that the present hydrologic condition of
the forest land is fair.

The following table lists the present and planned land use in the watershed:

Without Project With Project
Land Use % (Acres) % (Acres)
Cropland 78 64,860 17 63,847
Pasture 14 11,611 13 11,100
Forest Land 1 832 il F12
Other 5 3,997 1/ 7 5,581 2/
Urban 2 1,800 2 1,800
Total 100% 83,100 100% 83,100

1/ 1Includes 40 acres of water.
2/ 1Includes 740 acres of water.
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Fish and Wildlife Resource Data

The fishery of Troublesome Creek Watershed is of minor importance. The
stream has only token flow. Carp, bullheads, catfish, and sunfish
travel upstream from the East Nishnabotna River during high stream flow;
however, this fishery is too transient to be of much value.

About 78 percent of the watershed is cropped and intensively farmed,

with suitable permanent wildlife habitat lacking over much of the area.
Some of the lands adjoining Troublesome Creek and many of the associated
watercourses are wildlife habitat. These areas can not be farmed due to
flooding or eroded conditions. Such areas are dominated by annual forbs,
shrubs, herbaceous perennials, and trees (maple, box elder, American elm,
and cottonwood). Widely interspersed in the watershed are many wooded
tracts on hillsides and in ravines which provide suitable deer, squirrel,
quail, songbird, and furbearer habitat. Some tracts are grazed considerably;
others only occasionally; and some not at all, which markedly influences
the numbers of associated wildlife.

The many fence rows on farms, odd corners and areas, wind breaks around
farmsteads, grassed waterways, seeded back slopes of the steep back
slope terraces additionally serve as food and cover areas.

Some quail and song birds are present, and there are good populations
of pheasants, skunks, raccoon, coyote, red fox and cottontail rabbits.
Mink, beaver and muskrat are found in nearly all riparian and aquatic
habitat. Very little habitat for waterfowl resting, production, or
wintering is present.

WATERSHED PROBLEMS

A major portion of the cropland is in row crops. Sheet erosion is
prevalent in the uplands where corrective conservation treatments have

not been applied. Needed land treatment measures such as terracing,
grassed waterways and contouring are being applied. Some areas will need
to receive added emphasis in order to provide for the necessary percentage
of land being properly treated above the structural measures to be in-
stalled. It is expected that the necessary land treatment measures will
be installed during the twelve year installation period.

Floodwater Damage

A 100-year frequency flood is estimated to inundate 6,053 acres; a 50-
year frequency flood is estimated to inundate 5,711 acres; a 25-year
frequency flood 4,938 acres; a five-year frequency flood 2,440 acres;
and a one-year frequency flood 121 acres.

The average annual area flooded is 1,461 acres and the average annual
floodwater damage to crops and pasture is $61,990 (Table 5).

Approximately 90 percent of the bottomlands are used for cropland. Some
areas are not farmed as intensively as possible due to problems from

flooding. Many farmers designate floodwater problem areas as land to be Y
out of production in order to comply with regulations for programs of other
agencies.

—



It is estimated that 53 percent of the floods occur in April, May
and June. These floods cause a reduction in crop yields and an
increase in the number of tillage operations. Occasionally crops
are lost, causing farmers to replant the original crop or a catch
crop.

About 45 percent of the floods occur during the summer and fall
seasons of the year. Floods during this time often completely
destroy the entire crop. This causes an economic hardship upon
farmers on the flood plain.

Only two percent of the floods occur during the winter months.
Storms at this time of the year cause only minor damage to crops
and pasture.

The effect of flooding has been felt throughout the entire watershed.
Spring and summer floods have a detrimental effect on the wildlife
habitat located in uncultivated areas on the lands adjoining
Troublesome Creek and associated watercourses. Game bird nestings

are disturbed or destroyed, reducing the propagation of these species.

Sediment Damage

Sediment damage to crops, pasture, and waterways accurs at many small
areas in the watershed. Many of these locations will be benefited by
project measures.

Erosion Damage

Gully Erosion: Gully erosion damage to land is the major problem in
the watershed. It occurs as land voiding and associated depreciation
of the productive capacity of other areas in a farm unit, especially
those areas adjacent to the voided gully area. The j1gterals Wwhich
advance from the main gullies establish at pattern which makes it
necessary to abandon field cropping on most of the areas in between,
permitting the use of the land only as pasture or idle areas. These
areas cannot be profitably farmed in corn and grain crops because of
their relatively small size, the cost of maintaining crossings, or the
extra travel involved. The gullies range in width from 10 to 150 feet
and in depth from 4 to 25 feet. If permitted to continue at its present
rate, much valuable cropland will be destroyed and the general economy
of the local community will deteriorate. It is estimated that about
7,450 acres will be damaged during the 50 year evaluation period if the
project is not installed.

Gully erosion damage to farm fences also occurs. The sloughing and

caving of the gully banks cause cross and parallel fences to be frequently
damaged. Gully erosion also damages farm field crossings by undermining
the supports and approaches.
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Gully erosion damage occurs in minor areas of the watershed where structural
measures are not planned. These damages were found to be too low to justify
structural measures, but will be partially controlled by land treatment
measures. Only damages that will be affected by structural measures have

been evaluated monetarily.
The total damage from gully erosion is $187,550 each year.

Sheet Erosion: Excessive sheet erosion has occurred on many of the sloping
cropland areas of the watershed. Land treatment measures installed in
recent years have corrected this problem on portions of the cropland

area. Some steep cropland has been converted to permanent pasture. Con-
tinuation of sheet erosion on the untreated erosive areas would cause a
gradual decline in the productivity of those areas by further removal of
the fertile topsoil.

At present 43,206 acres of watershed land are considered to be adequately
treated. The remaining 39,894 acres need treatment. The planned land
treatment measures will reduce damages from sheet erosion on the treated

areas.

Indirect Damages

Field studies indicated that indirect damages occur in the watershed and
consist of increased cost of normal field operations, rerouting traffic,
farm equipment breakage, interruption in pasturage resulting from fence

damage, breaking out of livestock, etc.

The indirect damages are estimated to be $27,200 annually (Table 5).

Problems Relating to Water Management

Recreation: The Local Sponsoring Organizations are concerned with the
lack of adequate water-based recreational opportunities within the local
community. Rural and urban residents alike have expressed an interest in
acquiring a local recreational area and have proposed such developments at
the sites of structures D-47 and D-62.

It is felt that with the inclusion of the two recreational developments
in this project the people living within the watershed and surrounding
area will have adequate recreation facilities available to them within
a reasonable driving distance.

No interest has been shown in developing water storage for irrigation
purposes. No municipal or industrial water needs exist in the area.
Water supplies for farm needs are supplied by wells.
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PROJECTS OF OTHER AGENCIES

The U. S. Army Corps of Engineers is studying a proposal to provide
the City of Atlantic local protection against floods of maximum record
from the East Nishnabotna River and Troublesome Creek. The proposal
includes a system of 14,000 feet of levees along the left banks of
these two streams. The structural measures included in this project
will have neglible effect on these levees.

Site D-47 will provide water based recreation to the roadside park and
timber area in Audubon County. This will satisfy the need for the type
of facility which local people have been trying to accomplish.

No other Federal or State agencies have any other existing or proposed

program for water resource development that will affect or be affected
by the works of improvement included in this work plan.

PROJECT FORMULATION

Meetings were held with local people to discuss existing problems and to
formulate objectives for a flood prevention program. Livestock pro-
duction and grain farming are the major agricultural enterprises in the
watershed. Damages are occurring from gully erosion in the uplands and
from excess water on the bottomlands.

Opportunities to include storage of water for other purposes was discussed.
Two County Conservation Boards expressed an interest in storing additional
water for recreation. After reviewing all considerations and the res-
ponsibilities that each sponsor would need to assume in completing the
project, it was decided to include additional water for recreation at

two sites.

Local sponsors were informed of the importance of carrying out a land
treatment program. Fair progress has been made and they are willing to
assume the responsibilities of getting additional land treatment measures
applied.

The objectives for the project are as follows:

1. Establish necessary land treatment measures needed above structural
measures and in other areas of the watershed that are in neea of
this type of protection.

2. Attain at least a 50 percent reduction in average annual flood
damages to insure sustained crop production on the flood plain.
Stabilization sites will benefit two or more landowners.

3. Provide water-based public recreational opportunities for
residents of the local and surrounding communities.
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Structural Measures

Grade Stabilization Structures: There are 135 grade stabilization structures
planned to stabilize the major upland watercourses in the watershed where
control is not possible with land treatment measures alone. Seventy-six

of the grade stabilization structures are detention type structures. The
design data for these are shown on Table 3. These structures consist of
compacted earthfill dams and principal spillways of corrugated metal

pipe with suitable outlets.

The principal spillway crest elevations for these structures were deter-
mined by the grade control needed to stop gully growth. The average normal
pool for these is five acres with a range from 1.6 to 12.5 acres. Seventy-
two of these are designed with principal spillways of corrugated metal pipe
24 or less inches in diameter with hood inlets. Sketch SS-12 illustrates
the hood inlet and the propped outlet. Nineteen of these corrugated

metal pipes (24-1, 25-3, 38-1, 38-6, 42-2, 44-1, 45, 47-3, 48-3,50-4, 53-6,
80-2, 84-2, 84-3, 85-3, 85-5, 85-7, 85-8, 86-2) have corrugated metal chute
outlets which permit the structure to function properly when the down-
stream conditions are variable and changes in outlet elevation may occur.
Structure 86-2 has a shallow concrete box around the corrugated metal

hood inlet as shown in sketch SS-13. Structures 16-1, 36-4 and 80-2 have
standard vertical corrugated metal pipe riser inlets.

Structure 36-4 will be constructed with a 30-inch corrugated pipe with
straight drop inlet and propped outlet. Structures 84-1, 85-1, and 86-1
have been classified as "b" structures under SCS criteria because of
isolated farm buildings downstream. These three structures will be con-
structed with 30-inch diameter reinforced concrete pipe principal spillways.
The inlets will be standard SCS rectangular concrete drop inlets with

trash racks. The outlets of these three structures will be propped with
reinforced concrete or concrete piling.

The earth fills for all these structures except one will be designed with
three-to-one side slopes, 12 foot top width for those under 25 feet in
height, l4-foot top width for those over 25 feet in height, foundation
trench drainage systems and, 8 to 12 foot wide upstream berms at or near
the crest of the inlets for wave action protection. Structure 80-1 will
be similar in design but will have a 32-foot top width or whatever width
is required by county road specifications at time of construction. This
structure will be a part of the county road system and it is anticipated
that the county will bridge the emergency spillway after construction of
the structure. All these detention type grade stabilization structures
will be provided with vegetated emergency spillways to convey the runoff
from storms of greater magnitude then the design storm without causing
over-topping of the dam. Sketches SS-2A and SS-13 of drop inlet earth
dams show illustrations of this type of emergency spillways.




e R e

15

Fifty-nine of the 135 grade stabilization structures are full flow type
structures. Data as to the drainage area, grade control in feet, volume
of concrete and type of structure can be found on Table 3B.

Thirty-four of these are reinforced concrete box inlets to be installed

on existing county or state road culverts to provide 4 to 10 feet of

grade control. It does not reduce the capacity of the culvert for flow

of water, but reduces the gradient of the upstream watercourse. Features
of this structure are shown in sketch SS-11. Four are reinforced concrete
chutes with box inlets and propped outlets that will provide grade control
for 12 to 18 feet each. Sketch SS-5 illustrates the chute spillway.

There are two types of drop spillways planned, ten straight drop spillways
as shown in sketch SS-1 and eight box-inlet drop spillways as shown in
sketch SS-4. These drop spillways will provide 5 to 9 feet of grade
control each.

The principal spillway of structure 78-2 is monolithic concrete with a
box inlet on twin culverts and chute with a SAF outlet. The SAF outlet
utilized concrete blocks to dissipate the energy of the water as it leaves
the chute. Structure 78-2 will also be provided with a vegetated emergency
spillway. The other two full flow structures (81 and 84) will be located
on county roads and will replace existing bridges. The design consists
of a standard State Highway designed monolithic concrete road culvert

. with chute outlet and energy dissipator. These structures will provide
10 to 14 feet of gully control upstream. Nearly all of these 59 full flow
grade control structures will be designed to provide an outlet for tiled
waterways. Thirteen of these will have waterways constructed upstream as
part of this project and the cost of these are included as part of the
structure cost. The design will include a tile line on each side of the
waterway for drainage. Structures that have planned waterways included
on their cost are 7-1, 8-1, 15-1, 23-2, 53-8,57-2, 62-3, 62-5, 62-6, 66-1,
66-2, 68 and 75-1. The length of these waterways range from 100 feet to
2,400 feet and total approximately 17,000 feet.

Floodwater Retarding Structures: There are four floodwater detention
structures with two of these having recreation as an added purpose. The
two single-purpose structures D-38 and D-53, and one multiple-purpose
structure D-47 are designed with principal spillways of 30-inch reinforced
concrete pipe with propped outlets. Multiple-purpose structure D-62 will
have a 36-inch reinforced concrete pipe with propped outlet. Structures
D-47 and D-62 will be provided with gated 24-inch concrete drawdown pipe
for water management and maintenance. These two structures (D-47 and
D-62) and the single purpose structure D-53 will be provided with 12-foot
wide upstream berms and rock riprap for wave erosion protection. The
smaller single purpose structure D-38 will be provided with a 12 foot
berm. All four of these structures will be provided with vegetated
emergency spillways with the principal spillways designed to store run-
offs from anticipated 50-year storms. These principal spillways will have
standard rectangular open top risers equipped with trash racks and propped
outlets as shown on sketch SS-2A and are designed with 14-foot top widths,
three-to-one side slopes and trench drains. Multiple-purpose structures
D-47 and D-62 will have a blind well or sand point well system to relieve
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hydraulic pressures. A core trench for D-62 will be eight feet deep across
the floodplain with 10-foot bottom width and two-to-one side slopes.

Storage capacity for sediment is provided in the design of all these
detention structures to assure that the storage for temporary detention

and the recreational water will be available throughout their 50-year
expected life. The design of structure D-47 provides for 266 acre-feet

of water for recreation to be stored above the 264 acre-feet of storage
needed for the anticipated 50-year sediment production from the upstream
drainage area. The normal pool for this structure is 70.5 acres. The
acres of land for the water resource improvement at this site is estimated
to be 213 acres. Structure D-62 provides 315 acre-feet of water for
recreation to be stored above the 335 acre-feet of storage needed for the
anticipated 50-year sediment production. The normal pool for this structure
is 108 acres. The acres of land for the water resource improvement at this
site is estimated to be 278 acres. The crest of the concrete riser on

the two floodwater retarding structures (D-38 and D-53) will be set at the
top of the storage provided for the 50-year sediment accumulation.

Relocation Payments: The installation of structural measures in this project
will result in the relocation of three farm families. These payments are
included for structure sites D-38, D-47, D-53 and D-62.

Relocation payments are included for eight farming operations. Sixteen
People are residing on these farms at the present time. Two of these farms
will discontinue their farming operations. The other six farms will continue
farming but one of these will need to replace the farmstead.

Mitigation Measures

A reconnaissance study and report by the Bureau of Sport Fisheries and
Wildlife indicated that a minimum of 100 acres of wildlife habitat will
be replaced as mitigation measures. This loss of habitat is estimated
to result from the installation of project measures.

Mitigation of habitat losses are provided through easements by the State
Conservation Commission under their Farm Game Habitat program. Plantings
will be one to five acre plots on private lands, in odd corners or near
impoundments. Fencing will be provided, if needed, to exclude livestock.
These plantings will serve principally for pheasant nesting and winter
cover, however many species of wildlife will benefit.

Basic Recreational Facilities

Recreational facilities will be installed at two different sites in the

watershed to meet estimated public demand for water based recreation. A

variety of facilities are planned at each site in order to satisfy the

anticipated need. Water and toilet facilities are included at each site

to meet the requirements of the State Health Department. The facilities

to be installed are shown in Table 2B. -
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Approximately five acres of the reservoir pool area of site D-62 is
isolated from the remaining area by a county road and is considered as
not essential for recreation. Flowage easements will be obtained for
this area and a swinging water gate will be installed at the road to
prevent public access to the recreational development.

The Public Recreational Developments (Figures 2 and 3) show the general
plans for the recreational facilities and the approximate taking lines
for land purchase for the two sites.

The facilities will occupy an estimated 110 acres at site D-47 and 137
acres at site D-62.

The location of the structures and the recreational developments are
shown on the project map. Tables 2, 2A and 3 set forth

further data and details pertaining to costs, construction quantities,
and design features of the structural measures.

EXPLANATION OF INSTALLATION COSTS

The project installation costs, as used in this work plan, include all
costs to P.L. 566 and other funds, in cash or its equivalent, for
installing all works of improvement for the project purposes of water-

s shed protection, flood prevention, and for non-agricultural water manage-
ment, which includes the public recreational development.

p The cost of installing land treatment measures includes all P.L. 566
and other costs for applying those measures and for technical assistance
for their planning, layout and installation. The costs also include costs
to the farmers, cost sharing from going agricultural programs, and
technical assistance from the State Cooperative Forest Management, P.L.
46 and P.L. 566 funds. The estimated cost of installing the land treatment
measures is $810,590. This is divided into $75,930 from P.L. 566 funds
and $734,660 from other funds (Table 1).

Costs of the forest land treatment measures are based on current costs of
supervision, labor, equipment and materials necessary to accomplish
specific measures.

Costs of technical assistance for the installation of the forest land
treatment measures are based on actual expenditures and accomplishments
of the Iowa Conservation Commission, Forestry Section. An analysis of
costs against accomplishments was made for each measure to determine
unit costs for technical assistance.

The cost of installing structural measures includes all P.L. 566 and
other costs.

These costs are for construction, engineering services, land rights,
mitigation measures and project administration. The total estimated costs
of all structural measures are $3,961,220. Of this amount $3,416,270
will be provided from P.L. 566 funds and $544,950 from other funds.
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Construction cost includes a contingency cost added to the engineers cost

estimate to provide for unforseeable cost increases during construction. -
Based upon experience to date in similar watershed work, the contingency

cost was estimated to be 12 percent of the engineer's estimate.

The construction costs of the mitigation measures will be assumed by P.L.
566 funds. These measures are the result of the many grade stabilization
structures included in this project.

The total construction costs are estimated to be $2,495,280 (Table 1).
Of this amount, $2,380,210 will be provided from P.L. 566 funds and $115,070
from other or local funds.

Engineering services includes the direct cost of engineers and other
technicians for surveys, investigations, design, and preparation of plans
and specifications of structural measures. Engineering services costs
for the structural measures including basic recreational facilities are
estimated to be $495,930 (Table 1). P.L. 566 funds will bear $477,650
and other or local funds $18,280 (Table 1).

Land rights costs include all costs and expenditures made in acquiring
land or easements, or the value of such lands if donated. These values
are estimated by the sponsors with concurrence of the Service.

The project administration costs are P.L. 566 and other administrative

costs associated with the installation of structural measures including

the cost of contract administration, review of engineering plans prepared ;
by others, government representatives, construction surveys, and necessary
inspection service during construction to insure that structural measures

are installed in accordance with the plans and specifications. Relocation
assistance advisory services are included as project administration cost.

The total estimated project administration costs are $398,860 and are

assigned $364,440 to P.L. 566 funds and $34,420 to local funds (Table 1).
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