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SECTION A

THE STUDY AND REPORT

The Study and Report

PURPOSE AND AUTHORITY

3 xThe purpose of thic annex is to pres<n®t the results of studies
made regarding existing and potential future flood problems in the
Metropolitan Omeha, Nebraska-Council Bluffs, Iowa study area. The
study information presented herein is intended to assist other

agencies in making future vplanning decisions. .

2 Authority for this study is contained iu resolutions adopted
by the Committee on Public Works of the United States Senate on 6 May
1971 and by the Committee on Public Works of the House of Representa-

tives on 29 July 1971. These resolutions are worded as follows:

"Resolved by the Committee on Public Works of the House of
Representatives and United States Senate, that the Board of Engineers
for Rivers and Harbors is hereby recuested to review the reports of
the Chi:f of Engineers on the Missouri River and Tributaries, published
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as lHouse Document Numbered 230, Seventy-third Congress, and other
pertinent reports with a view to determining whether any modifications
of the recommendations contained therein are advisable at the present
time, with particular reference to providing a plan for the develop-
ment, utilization and conservation of water and related land resources
of the metropolitan region of Omaha, Nebraska - Council Bluffs, Iowa
with due consideration for the metropolitan planning activities in the
seven-county area, consisting of Cass, Dourlas, Sarpy, and Washington
Counties in Nebraska, and Harrison, Mills, and Pottawattamie Counties
in Towa. Ouch study to include appropriate consideration of the

needs for ovrotection arainst floods, wise use of flood plain lands,
navigration facilities, resional water supply and waste management
facilities svstems, general recreational facilities, enhancement

and control of waeter quality, enhancement and conservation of fish

and wildlife, and other measures for environmental enhancement,
economic and human resources develorment, and shall be harmonious
componer.ts of comprehensive development plans formulated by various
planning arencies and other interested Federal apgencies."

SCOPE OF THE STUDY

3. This annex presents the results of studies of the unresolved
flood rroblems in the Metropolitan Omaha, Nebraska - Council Bluffs,
Towa study area and potential alternatives for resolving these
problems. It was determined early in the planning and screening
process that the basins that had unresolved flood problems of any
conseaquence were as follows: Boyer River in the vicinity of Missouri
Valley, Iowa; Indian and Mosquito Creeks in the vicinity of Council
Rluffs, Towe; Papillion Creek and its tributaries; the Platte-Elkhorn
River flood plain; and the Missouri River flood plain. Several al-
ternative plans to resolve each basin's flood problems were investi-
gated. All alternatives considered were alsc evaluated to determine
their pctential impact on area planning. Plans that appeared to

have e-conomic feasibility were studied in more detail, including cost
and benefit estimates. The selection of the most feasible plan was

made after considering all the factors, including those expressed by

concerned planning arencies and other interested Federal agencies.
A-2




STUDY PARTICIPANTS AHD COORDINATION

L The Corvs of Engineers had the principal responsibility for
conductling and coordinatin~ the study of the existing and future
flood problems of the study area and for plan formulation and

preparation of the report.

Se Coordination with other agencies included informal meetings
to discuss alternative plans considered or to be considered, review
of and romments of the draft of this report, review of the vre-
liminary environmental statement for any selected plan, and partic-

ipatioi in the formal public meetings.

‘. Public meetings and workshops were held throusghout the period
of this study. A review of the meetings that were held is shown

in Volume VI of this revort.

The Report

7ic This report ovresents the feasihility studies for flood con-
trol anc¢ flood plain manarement in the Metropolitan Omaha, Nebraska-
Cournci’ Bluffs, Iowa study area. This annex has been separated

into six sections to discuss the six major basins within the Metro-
politan area. ¥ach section includes a descrintion of the resources
and economy of the basin, the problems and needs, and formulation of

the most suitable plan for meetings the needs of each basin. There are
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other tributaries in the study area but flooding in these basins
has been infreaquert and mainly confined to agricultural lands.

The freaquency and damages caused do not Jjustify construction of
flood control measures. Flood plain regulation or zoning should
be implemented in these basins to prevent increased flood damages.
The remaining water resource problems, such as erosion and drain-
are, may be hetter handled by programs of the Soil Conservation

Service.

Existing and Authorized Projects

8. A map showing existing and authorized projects of the Corps

of Fngineers within the study area is shown on plate A-1l.

Prior Studies and Reports by The SCS

9. The Soil Conservation Service (SCS) has completed investiga-
tions throurhout the studv area. Plate A-2 shows the basins that
were studied by the 5CS; the status of thece studies is shown on

table A-1.
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Table A-1

Recent SCS Studies, Iowa and Nebraska

| ——

Watershed Status
IOWA
Missouri River Direct Tributaries

Scldier River Nonfeasible
Rush Creel Nonfeasible
Skunk Creek Nonfeasible
Middle Soldier River Nonfeasible
Davis-Battle Creek Watershed PL, 566 Const. Complete
Flk Creek PL S6€ Application
Cobb Creel PL 566 Application
Neorth Pireon Watershed PI, 566 Construction
Simon Run Watershed PL 566 Construction
Irdian Creek Watershed PL 566 Construction
Mcsquito-Harrison Watershed PL, 566 Construction
Ryan-lienschal PL 566 Construction
Nvrin Ponies Watershed PL 566 Planning
Pony Creek Watershed PL 566 Construction

Boyer River

Fast Branch, Boyer River Nonfeasible

Bip Park Watershed PL 566 Const. Complete
Dane Rid, : Watershed PL 566 Construction
Mill-Picayune Creel Watershed FL 566 Construction
Harmony Creek Watershed PL 566 Const. Complete
A’len-Steer PL 566 Application

NEBRASKA
Papillion Creek PI. 566 Construction

A-5




Environmental Setting

and Natural Resources

CLIMATE

10. The climate of the Metropolitan Omaha, Nebraska-Council Bluffs,
Iowa study area is typically continental with relatively warm sum-
mers and cold, dry winters. The study area is affected by most

storm ceaters, or "lows", that cause periodic and rapid changes in

weather, esnecially during the winter months.

1050 Temperature extremes of the study area have ranged from a
; o - o .
high of 114 F to a low of —i?oF. The mean annual precipitation

rancses from 29 to 32 inches.

i Normally, about 75 percent of the annual precipitation occurs
between April and Seontember. Local thunderstorms are frequent in
the area, The mean annual snowfall is 32 inches. Climatological

data throush 1972 are shown in table A=,




| Table A-'
? Climatological Data

Metropolitan Omaha, Nebraska-Council Bluffs, Iowa Study Area
Annual Mean Temperature 5?°F
Average Temperature, Summer Months TSOV
Average Temperature, Winter Months 26°F
Average Annual Rainfall 30.2 inches
: Averapge Annual Snowfall 32.0 inches

GEOLOGY OF THE AREA

e Bedrock geology of the study area consists of about 2,000 feet
of sedimentary rock overlying an irfneous and metamorphic Pre-Cambrian
basement. Surface bedrock consists of limestones, dolomites, and
shaies of the Pennsylvanian system. Glacial till consisting of a
mixture of clay, sand and gravels usually is found on top of bedrock.
The till is a product of glacial action during the Nebraskan glaciak
stage. Loess in varying Thicknesses overlies the glacial till.

Thick loess deposits occur in the bluffs bordering the Missouri

River and its tributaries.

Future Land Use

b {8 Future development is expected to occur in the metropolitan
area, basically within the four land use concepts presented in the
Omaha Metro Studies for land use planning. These concepts are
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listed as A, B, C, and D. Concepts A, C, and D concentrate
population and employment growth in Douglas and Sarpy Counties.
Concepts A and D represent continued sprawl, while Concept C
represents redevelopment of the inner city. Concept B, while
basically a "restricted growth policy", alternately distributes
an additional 5 to 10 percent of future growth to the satellite

cities outside of Dourlas and Sarpy Counties.

GROWTH CONCEPT A

15 Growth Concept A is consistent with present trends in land
use. In the absence of a firm growth policy, this concent would
be the most likely growth alternative, with a continuing decay of

the urban core.

16. Concept A is characterized by low-density growth with a resi-
dential development density of from 1 to 9 persons per acre. To
develop this concept, the population allocations used in the Metro-
politan Area Planning Agency's (ifAPA) 1995 transportation plan were
duplicated and extended to indicate what the growth pattern would
look like in 1995 and 2020. Concent A's urban sprawl pattern is

a compromise between the MAPA Comprehensive Land Use Plan adopted
in 1971 and the Metropolitan Utility District's land use plan for
water suprly master planning developed in 1972. The MAPA plan
estimatea a density slirhtly lower than Concept A, whereas the
latter plzn estimated slightly higher densities. Concept A may be

the most inefficient growth pattern where the use of land and the

provision of public services are concerned. Residential, commercial,

and industrial land required under Concept A would total about
72,000 additional acres by the year 2020. Most of this lend is
presently being used for agricultural production. The public
A-8




utilities and services, such as water, sewer, gas, electricity,
telephone, and transportation, needed to serve this urban sprawl
pattern would require malor public expenditures. For many, Concept A
represents the "American dream" of having & house on a lot larpe
enough co afford some privacy. The growth pattern can be "planned"
so that it may develop in an orderly fashion in contrast to the
haphazard "leaofrogging” of today's urban growth. Plate A-3 pre-

sents potential land use with Growth Concept A.

GROWTH CONCEPT B

17. Concept B includes controlled expansion of urban Omaha,
emphasis on encouraging higher-density residential development,
revitalizing the urban core, developins satellite cities where
communities presently exist around the frinees of the metropolitan
area, and developing some new towns on the frinre of the metropolitan
area., Small cities, and possibly some new communities, separated
from Metropolitan Omaha by open country, craracterize this concept.
Population densities of from 10 to 15 people per acre were used in
the major metropolitan area. In contrast, growth in the satellite
communities and new towns would be at a planned high density of

30 perscns per acre.

18, A satellite city is one which is self-sufficient, with adequate
economic activity to provide job ooportunities. In Concept B, the
communities of Blair, Ft. Calhoun, Bennington, Elkhorn, Gretna,
Springfield, and Plattsmouth, in Nebraska, and Missouri Valley and
Glenwood, in Iowa would be satellite communities. Population pro-

Jections for these "satellites" are shown in table A-3.




Table A-3
Population Projections

Concept B
Rural Satellite
Cities Cities
City 197h 2020 2020
Valley 14595 34325 6,000
Springfield T95 7,093 25,000
Gretna 1 EL BT 13,206 35,000
Flkhorn 1,184 3,819 22,500
Blair 6,106 10,393 30,000
Ft. Calhoun 6.2 1,708 8,000
Bennington 683 3,1kk 22,500
Plattsmouth 6,371 8,057 20,000
Glenwood L, k21 6,312 10,000
Missouri Valley 3,519 6,059 10,000

19. New towns would include Deer Creek, located southeast of
Fort Calhoun, Nebraska, and BFast Bellevue, located on the Iowa side
of the Missouri River opposite Bellevue, Nebraska. A relatively

low population of 7,000 was assigned to each of the New towns.

20. Land recuired for urban development with Concept B for year
2020 would be less than half of the 72,000 acres required for Con-
cept A. Fxisting small communities close to Omaha could grow while
having their own industry for a tax base and at the same time remain

independent of Omaha.

2%, The satellite cities concept would be difficult to implement.
The prowth of Omaha would have to be curbed; industrial employment
opportunities would have to be directed toward the satellite cities.
Most of the smaller communities are presently not prepared to
accomodate the growth envisioned. New towns would require the

establishment of governmental structures and the construction of all

A-1C
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the facilities needed to provide total services to a community.

The problems associated with the construction of a new town would
not be insurmountable, but they would pose numerous difficulties.

Plate A-3 presents potential land use with Orowth Concept R,

GROWTH CONCEPT C

22, Concept C is similar to Corcert 5 but 1t does not include the
satellite cities. This concept would he characterized by redevelop-
ment of the older areas of Omaha and Council Bluffs, coupled with
hirher-density growth on the urban frinres. The urban ares would

be more compact than with Concept A. New and redeveloped areas
under Concept C were projected to be double “he density of Concept A.
The satellite new towns of Deer Creek, and Fast RBellevue are not
included. lxisting smaller communities are assumed to grow at a
rate projected by local and State arencies. A growtli pattern simi-
lar to Concent C is being studied as an alternative to urban sorawl
in MAPA's Transoortation Planning for the year 2000. Additional
land required for urban use would be or the order of L3,000 acres

by 2020. Plete A-3 presents potential land use with Growth Concept C.

GROWTH CO.CEPT D

23. Concepnt D is similar to Concept A, except that it assumes
substantial finger-like developrient will occur along Interstate 60
to the southwest of Omaha and to the northeast of Council Bluffs
along the proposed Omaha-Fremont Freeway to the northwest of Omaha,
and alor¢ the XKennedy Freeway and the planned Hirhway T73-T75 Express-
way to the south of Omaha., Because Concept D envisions a sprawl
pattern, the porulation densities used in developing it were similar
to those used ir Concept A. Additional land recuired for urban use
is estimated to total 71,000 acres by the year 2020. Plate A-3

presents potential land use with Growth Concept D.
A-11 |

| i




POPULATION PROJECTIONS

ok, Table A-L4 presents population projection comparisons for the

seven-county area based on the growth concepts presented in the

foregoing paragraphs.

Impact of Alternative Growth Concepts

on Flood Plain Land Use

bal~

29 Future use of flood plain lands will be determined for the
most part by local erforcement of Federal and State flood plain

land use policies.

26. Flcod plains of the Boyer River, Mosquito Creek, Indian
Creek, the Missouri River, the Platte-Elkhorr Rivers, and Papillion
Creek anc tributaries will be subliected to different development

pressurec with the different alternative growth concepts.

BOYER RIVER

2 Flood problems in the Boyer River are subject to change at the
downstreum areas because Missouri Valley, Iowa, is partially located

in the flood plain. Missouri Valley is promoting growth and could
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be a satellite city of 10,000 populatiorn by year 2020 if Growth

Concept B were to occur. Since the areas best suited for residen-
tial, industrial and commercial development are located in the

flood viain, the growth of Missouri Valley would create pressures to
develon flood plain lands located outside of the floodway; this

would result in increased flood hazards in the fringe aresa.

MOSQUITO CREEK

28. Current and future flood problems in Mosquito Creek are
prevalert at the downstream end of the basin in the suburbs of
Council Bluffs, Towa. The flood plain is directly in the path of
future cevelonment. Pressure to develop the flood plain outside
the floodway will exist under all four growth concepts. This
pressure would be most intense with Concepts B and C, which would
tend to 1limit expansion and increase the density of development
in the area around the Mosquito Creek flooc¢ plain. Most of this
future development will not occur for several years; now would be

the best time to zone the floodway.

INDIAN CREEK

29. The Indian Creek flood plain passes through three distinct
areas. The 3 miles of flood plain upstream from Council Bluffs

are narrow and nearly fullv developed with single-family residences.
The next 3-mile area is a wide flood plain through high~density
residential, commercial, and industrial development in Council
Bluffs. Towa. The downstream 3-mile area is protected by tieback
levees of the Missouri River levee system, Since little land is
currently available for development in the nonprotected reaches

of the flood plain, the flood potential would not be subject to

significant changes by new development. Since much of this flood

A-1h
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plain contains very old structures, redevelopment or replacement
of these structures may, however, cause changes in the flood poten-
tial. This flood potential may increase or decrease depending

upon the tyre of redevelopment. Growth Concepts B and C, which
tend to restrict expansion and intensify land use within existing
developed areas, could create pressures for more intensive use

of the Indian Creek flood plainj this in turn may increase the
flood potential in the future if the existin~> flood problem is

not taker into consideration.

PLATTE-ELKHORN RIVERS

30. Flood problems in the combined Platte-Elkhorn Rivers flood
plain are concentrated at Valley, Waterloo, lLouisville, and King
Lake, Nebraska. Since significant growth is not anticipated or
projected for Waterloo, King Lake, or Louisville, flood problems

in these areas are not expected to change noticeably in the future.
Valley is a satellite city with a 2020 population of £,000 in
Growth Concept B. Valley is located entirely in the Platte River
flood plein, therefore, any future development would intensify

the flood problems.

MISSOURT RIVER

3L The Missouri River flood plain on the Nebraska side will be
protected by Federal levees from the northern edse of Omaha,
Nebraska downstream to the Platte River when levee unit R-016

is constructed. On the Iowa side, when levee units L-611-61k
are completed, the flood plain will be protected from the north-
ern edge of Council Bluffs downstream to Kec Creek. Upstream
from Omaha, all alternative growth concepts iInclude parks and

open space in the flood plain.
> n P A-15




PAPTLLION CREEK AND TRIBUTARIES

32, Papillion Creek, Big Papillion Creek, Little Papillion
Creek, and West Branch Papvillion Creek flow through the center of
the cityv of Omaha. The continued growth of Omaha will cause in-
creasing pressures to develop the unzoned portions of the flood
plains. Since the Little Papillion Creek flood plain is almost
totally developed, future growth will not significantly affect
the flood hnzards. The downstream areas of the Big Papillion Creek
flood plain and most of the West Branch and Papillion Creek flood
plains remain undeveloped. All alternative growth concepts show
Omaha growth across and beyond the flood piains of the Papillion
Creek and its tributaries. Growth Concepts B and C are likely to
create the most pressure to develop unzoned flood plain lands be-
cause the alternative growth concepts tend to restrict expansion

and increase density in the developing areas.

Formulation and Evaluation Criteria

33. Formulation and evaluation of the pians of improvement for

the study area, including all possible alternatives, were based on
technical, economic, and intangible criteria, including beneficial
and devrimental effects on the area's environment. Such criteria

permit the selection of the plan of improvement which represents
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the solvtion that best responds to the problems and needs of the

area and which is justifiable.

TECHNICAL CRITERIA

3L, The following technical criteria were adopted for use in

developing a plan:

e Ary plan of improvement shall provide urban-level flood

protection;

e Any plan of improvement shall assume that the flood plain
zoning wlll be implemented in accordance with the Flood Disaster
Protection Act of 1973 (Public Law 93-23L). Therefore, when con-
sidering alternatives, future development within the 100-year flood

plain was considered to be compatible with the regulations;

e In determirnine the spillway width and surcharge depth re-
quired for any contemplated reservoir, a spillway design flood
routing was made starting with a full pool in the reservoir and

assuming zero outflow from the outlet works; and

» The plan should be consistent with local, regional, and

State desires and land use plans,

ECONOI1IC CRITERIA

354 The economic criteria which were anrlied in formulating
plans ace those snecified by the "Principles and Standards". The

following economic criteria were considered in formulating a plan:

A-17




e Average annual benefits must exceed average annual economic

costs;

e Fach sevarable unit of improvement must provide benefits

at least ecual to its costs;

e The scope of the development shall provide maximum net
benefits; however, intangible considerations could dictate a pro-

Ject which would forego some of the net benefits;

e The bernefits and costs shall be expressed in comparable
terms to the fullest extent possible. All of the alternatives
were based on September 1975 prices; annual costs were based on
S50-year and 100-year periods of analysis and on an interest ratc
of € 1/8 percent. Annual costs also include loss of land productivity,
maintenance and operation, and major replecements. Interest during
construction was not included where the construction period would be

less than 1 year;

e If formulation shows that future development in the
100-year flood plain would occur without a project, the only bene-
fit claimed was for elimination or reduction of flood proofing
costs associated with the future development. No flood benefits
were taken for future development within the 100-vear flood plain;

and
e location or land enhancement benefits were taken where any

potential Corps project would modify the flood nlain to allow land

use which, under preproject conditions, would be too hazardous.

A-18




ENVIROWMENTAL AND OTHER CRITERIA

36. The following environmental criteria and intangibles were

considered in formulating a plan:

e Available sources of expertise were used to identify ad-
verse e{fects which could not be avoided should any proposal be

implemerted;

e The use of natural resources to effect implementation of

a plan were minimized;

e Where detrimental environmental effects were found to be
unavoidable, feasible mitigatineg features for such effects were

included, where possible;

e Measures were considered which protect, preserve, or
enhance environmental quality in the project area should any

proposal be implemented;

e 'The public health, safety, and social well-being, including
prevention of loss of life, were considered with each alternative

studied; and

e Public meetings, field trips, meetings with small groups,
and coordination with Federal and non-Federal agencies were used
to determine reneral public acceptance of possible plans of im-

provement .
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SECTION B

BOYER RIVER EVALUATION

PART 1

RESOURCES AND ECONOMY
OF THE STUDY AREA

1 Flood problems are concentrated near the downstream portion
of the Boyer River basin; the city of Missouri Valley, Iowa is
located in this portion of the flood plain. The following discus-

sion, therefore, deals primarily with the natural resources, human

resources, and development and economy of Missouri Valley.




Environmental Setting

and Natural Resources

BASTH DESCRIPTION

2 The Boyer River drains an area of 1,185 square miles and rises
at the southern edge of Buena Vista County near Storm Lake, Iowa.
The river flows in a southerly direction to a point west of Wall,
Iowa in Sac County, and then in a southwesterly direction to its
confluence with the Missouri River in northwestern Pottawattamie
County, Iowa near the town of Missouri Valley. The basin is pri-
marily agriculturally oriented. Numerous rural towns are scattered

throughout the basin.

HISTORTICAL-ARCHEOLOGICAL FEATURES

3. The DeSoto Bend National Wildlife Refuge is located southwest
of Missouri Valley on a cutoff meander of the Missouri River, and
it is a major feeding and resting place for migrating geese and
ducks. DeSoto Bend also contains remains of the historic steamboat
"Bertrand" and its cargo; these remains represent mid-19th century

socioecoaomic aspects of the American Frontier.
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NATURAL RESOURCES AND ENVIRONMENTAL CHARACTERISTICS

L, The Boyer River in the vicinity of Missouri Valley is charac-
terized by a straightened channel lined with levees. No significant
numbers of trees or shrubs occupy its steep banks. Row crops such
as corn and soybeans have been planted up to the levees, and the
vegetation on the riverside of the levees is primarily weeds and

brome grass.

e Game birds and animals inhabiting the basin include primarily
cottontail rabbits and pheasants. Nongame species include fox,
coyote, raccoon, muskrat, opossum, skunk, and the common species of
moles, shrews, ground squirrels, field mice, and rats. Wildlife is
very limited in this reach of the Boyer River because good habitat

is absent.

Human Resources

STUDY AREA

6. Missouri Valley is the only town in Harrison County with a
population of more than 2,500. There are three other towns located
in the Boyer River basin in Harrison County which have populations
between 1,000 and 2,000; these are Logan, Woodbine, and Dunlap.
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T. Missouri Valley had a population of 3,519 in 1970. It is ‘
located in the Boyer River valley at the foot of the bluffs that
line thc eastern bank of the Missouri River in Harrison County.
Missourl Valley serves as a trade center for an area that extends
from Blair, Nebraska east to Portsmouth, Iowa and from Portsmouth
south to Crescent, Iowa. Transportation to Missouri Valley is '
available by U. S. Highway 30, State Highway 183, and Interstate ;
29. Railroad transportation is provided by the Chicago and North i
Western Transportation Company. Daily bus service is also avail-

able.

|
POPULATION CHARACTERISTICS l
8. The population of Missouri Valley declined significantly from 1

1940 to 1950. Since 1950, however, the population has remained
relatively stable, as shown in table Bl-l.

Table Bl-1
Total Population, 1940 to 1970
Missouri Valley, Iowa

Year Persons Percent Change
1940 3,994 - ;
1950 3,546 -11.2 |
1960 3,567 0.6
1970 3,519 - 1.3

Source: U. S. Census of Population; 1940, 1950, 1960, 1970.
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INCOME

9. The median income for Missouri Valley families was $7,965 in
1970; this compares to a median family income of $7,449 in Harrison
County. About 1l percent of the families in both Missouri Valley
and Harrison County had incomes of less than $3,000. Thirty-six
percent of the families in Missouri Valley had incomes of $10,000

or more compared to 31 percent for Harrison County.

Development and Economy

10. The proximity of the Omaha metropolitan area is an important
factor in providing opportunities for the growth of Missouri Valley.
Easy accessibility to the metropolitan area via highway and rail

is attractive to small- and medium-sized industrial enterprises
that preler a small town atmosphere relatively close to a major
wholesale and transportation center in which to operate. Agricul-
tural products, manufacturing, and chemical processing are examples

of such industries.

Lk Recent trends have also indicated that many families are
migrating to smaller towns in order to avoid the increasing social
stresses of living in an urban environmment. These families are
becoming more concerned with the "quality of life'" afforded by

small town living and are foregoing the conveniences afforded by

the larger cities.




e —

POPULATION PROJECTIONS

12, Missouri Valley is located in the OBERS Subarea 1023. OBERS
projections indicate that the non-SMSA population of the subarea
will decrease by 11 percent from 1970 to 2020. If Missouri Valley's
population decreased at this rate, its 2020 population would be
3,130. Due to its immediate proximity to the metropolitan area,
Missouri Valley's population would not be expected to decrease at
the OBERS rate. This projection is, however, included in table

B1-2 as a "low'" projection.

3. Population projections for Missouri Valley were provided in

a publication, "General Development Plan', prepared for the Missouri
Valley Planning Commission in 1969. The projected populations were
based on an expected employment increase in four categories; these
are manufacturing; wholesale-retail trade; services; and transporta-
tion, communications, and utilities. The projections were also
based on an increase of commuter families in Missouri Valley. The
projections were given for 1980 and 1990 as shown on table Bl-2.

It is evident that if this growth rate continued through 2020, the
Missouri Valley population would be between 5,000 and 6,0003

1k, Table Bl1-2 presents the OBERS projections, the Missouri Valley

Planning Commission's projections, and the proJections for the four

alternative growth concepts prepared by the Corps of Engineers.
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Table Bl-2
Population Projections
Missouri Valley, Iowa

1995 _2020
oBERs® 3,300 3,100
M.V.P.c.“3 4,800 -
Concept A,3 3,930 4, 341
Concept B% 10,900 10,000
Concept C3 3,930 L,3k41
Concept D 3,930 4,341
; OBERS, Series E, Population Projections, Vol. 7.
Missouri Valley Planning Commission, General Development Plan,
3 199C projection straightlined to 1995.
Corps of Engineers, Alternative Models Coacept, Section C,
"Population Projection Tables'.
LAND USE
15 Lard use in the Boyer River basin upstream from Missouri Valley

is expected to remain stable through the foreseeable future. The
area will continue to be used primarily for agriculture. Due to
its proximity to the Omaha metropolitan area, the city of Missouri
Valley possesses the potential for land use changes. About 54 per-
cent of all land within the city limits of Missouri Valley is cur-

rently urdeveloped.

16. About 50 percent of Missouri Valley is located in the Boyer
River flcod plain. Almost all of the land available for future
commercial and industrial development is located in the flood plain.
Pressure to develop the flood plain for residential, commercial,

and industrial uses would increase with the growth of Missouri
Valley. This would significantly increase {lood damages. If
Missouri Valley complies with the zoning requirements of Public
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Law 93-234, these future flood damages would be

reduced. Development of the unregulated fringe

plain, however, would result in increased flood

B-8
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PART 11

PROBLEMS AND NEEDS

3 I The purpose of this section is to summarize the water
resource problems and needs relating to flooding, erosion, drainage,
and irrigation in the Boyer River basin. This section also pro-
vides information on existing plans and improvements in the area.

As an indication of relative flood hazard, figure B2-1 defines the

flood polential by frequency of occurrence in Years.

Prior Studies and Reports

.48 Th= Boyer River basin was Studied and reports were written in
1945 and 1938. The 1935 report on the Missouri River, published as
House Do~ument 238, 73rd Congress, 2d Session, commonly referred to

as the "308 Report'", concluded that no potential existed, at that
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time, for construction of flood control reservoirs or navigation

improvements and that no additional irrjgation was needed in the
Boyer River basin. The 1938 report investigated the flood problems
in the Boyer River basin and concluded that further studies should
be made for local protection projects at Missouri Valley and

Denison, Iowa.

E A report on the Boyer River at Missouri Valley and Denison
was published as House Document 25k, 78th Congress, lst Session,
13 August 1943, entitied "Report on Survey of Boyer River, Iowa'.
This report concluded that a local protection project at Missouri
Valley and at Denison would be economically feasible. Missouri
Valley could not meet the local requirements, thus construction

was recommended at Denison only.

L, A report on the Denison flood protection project entitled
"Report on Project" was published in October 1948. The project
recommended in 1943 had not been constructed by 1946; local inter-
ests hac, at their own expense, excavated pilot channels on the
East Fork of the Boyer River. This report made an investigation

to determine if the above project was still necessary. The conclu-

sion of the report was that the project should be deauthorized.

e In 1965, the Committee on Public Works of the United States
Senate requested that the Board of Engineers for Rivers and Harbors
review the report on the Boyer River, Iowa, published as House
Documen. 254, and other pertinent reports, to determine whether
improvements in the interest of flood control and allied purposes
were aivisable at that time. The study by the Omaha District was
deferred after Fiscal Year 1972 due to a need for extensive reformu-

lation.
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Existing Plans and Improvements

6. There are no Corps of Engineers projects in the Boyer River
basin. Three levee units were authorized by the Flood Control Acts
of August 1941 and December 194k for the Missouri River, L-€50, 651,
and 670. These levees would have been constructed upstream along
Allen and Willow Creeks and the Boyer River. The levees would have
tied-off upstream from Missouri Valley, Iowa. Since project author-
ization, however, these levee units have been classified "inactive',
subject Lo final approval of project benefits by the Secretary of

the Army.

Te In Harrison County, Iowa, the Soil Conservation Service
approveC a Public Law 566 application for Allen-Steer Creek. Public
Law 566 projects have been completed on Harmony Creek and one is
currently under construction in the Mill-Picayune Creek watershed.
The Public Law 566 projects were developed for flood prevention,

conservation, and erosion control.

8. During the late 1940's and early 1950's, local interests
straightened and enlarged the Boyer River and Willow Creek channels
and constructed levees along the Boyer River from its mouth up-
stream to Logan, Iowa and along Willow and Allen Creeks to the
bluff line. Upstream from Logan, the Boyer River was straightened
to the vicinity of Wall Lake, Iowa by construction of pilot chan-
nels. The East Boyer River was straightened in a similar manner

from its mouth to Vail, Iowa.
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Flood Problem

9. The principal flood problem of the Boyer River basin is exper-
ienced in the vicinity of Missouri Valley. The flood problem
threatens the city's economic stability and its future industrial
and urban growth. The outline of the area flooded by the flood of
record is shown on plate B2-1. There are approximately 300 homes,
66 businesses, an electric substation, a powerplant, the city water-
works, and sewage treatment lagoons located within the potential

flood area.

10 The work by the local sponsoring agencies changed runoff
characteristics in many places and the magnitude of the flood prob-
lem was increased in the downstream reaches. In addition, the con-
struction work initiated a natural erosion process which enlarged

and increased the capacity of the channels in the upstream reaches.

313 8 The bulk of the flood damages at Missouri Valley have been
caused since the construction of levees along the Boyer River and
Willow and Allen Creeks. Any levee failures along the right levee
upstream from Missouri Valley result in the floodwaters ponding
behind the levees at the junction of the Boyer River and Willow
Creek levee units. This ponding then results in the flooding of
Missouri Valley to record depths of approximately 5 feet.

RUNOFF CHARACTERISTICS

Les The flow in the Boyer River and its principal tributaries is
classified as continuous throughout the major portion of their
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lengths. In the past, floods on the basin streams have been the
result of snowmelt, ice jams, general rains, intense localized rain-
storms, or various combinations of these factors. Excessive general
rainfal. has only rarely been the primary factor in causing floods.
Snowmelt and ice-jam floods are usually the result of the spring
thaw being delayed by subnormal temperatures. A sudden return to
normal seasonal temperatures, usually in lste March, releases the

winter's accumulation of snow in one surge.

13, In the areas upstream from Denison, Iowa, relatively steep
channel slopes, rolling topography, and a trellis-type drainage
pattern permit runoff to cause localized flooding, primarily during
the late spring and summer months. There is little valley storage
available in these reaches and floods are characterized by rapidly
rising and falling stages with relatively short durations of over-
bank flow.

14, Between Denison and Logan, the enlarged channel created by

the charrel and levee improvements and the subsequent streambank
erosion provide adequate discharge capacities to contain open-water
flows ot ordinary magnitude. Consequently, only minor open-water
flooding has been experienced in this reach of the Boyer River since
the improvements were completed. The minor tributaries entering in
this reach are prone to overflow as a result of heavy local rain-

storms.

L5 Tre slope of the Boyer River channel is very mild in the
reaches Jownstream from Logan and the resultant agradation process
has had an adverse effect on the carrying capacity of the stream.

Floods in these reaches of the Boyer River and on Willow and Allen
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Creeks are most frequently the result of ice-jam conditions in the
early spcing. During the period of annual ice breakup, floating
ice in these channels can accumulate against the unbroken ice on
the Missouri River and obstruct the channels for miles upstream.
Any subsequent flow then causes failure of the levees and large
areas of the adjacent flat land are inundated to shallow depths.
In rfeneral, the floodwaters have low velocities and, depending on

the soil conditions, are slow to recede.

FLOOD HISTORY

16. Daring the Th-year period from 1902 to 1975, inclusive, more
than 50 floods occurred in the Boyer River basin; these floods were
caused by rainstorms, snowmelt, ice jams, and by combinations of
these factors. The majority of the floods cccurred during the first
half of June, but since the completion of the channel improvement
work by local interests, the principal flood threat is from ice jams
during tne early spring. It is probable that some flood events
during the historical period were not reported, but undoubtedly
these floods would be minor in magnitude and in damage. A gage
height cf 25.22 feet, the highest recorded stapge at the Logan gage,
was caused by the March 1965 ice-jam flood, and the maximum dis-
charge of 23,600 c.f.s. at the Logan gage wes produced by the June
1957 rainstorm flood. The most extensive damage, however, was

caused by the flood of March 19L9.

DISCHARGE PROBABILITY

1§24 Tre discharge-probability curve for the Boyer River was com-

puted using the stream gage record of the U.S.G.S. station at Logan.
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This gage was established in 1937. The probability curve was com-
puted using the log-Pearson Type IIT distribution and was adjusted
for Beard's expected probability and Langbein's partial duration.
The resvliting discharge-probability curve is shown on plate B2-2.
Discharge-probability curves were also determined for the Boyer
River urstream and downstream from the confluence with Willow Creek
at Missouri Valley. These curves were developed by applying design
runoff amounts to the synthetic unit hydrographs computed for the
Boyer River at the two locations. The unit hydrographs at Missouri
Valley were developed using a basin routing nodel and average
Snyder's unit hydrograph constants determined from flood hydrographs
at Denison and at Logan. The design runoff amounts for specific
frequencies were determined from the ratios of the respective fre-
quency curve peak discharge to the peak discharge of the unit hydro-
graph for the Boyer River at Logan. The resulting runoff amounts
were then applied to the Missouri Valley unit hydrographs to deter-

mine the discharge-frequency curves shown on plate B2-2.

STANDARD PROJECT FLOOD

18. Tt.e standard project flood peak discharees for the Boyer River
at Misscuri Valley upstream and downstream from Willow Creek are
estimated to be 60,000 c¢.f.s. and 62,250 c.f.s., respectively.

HISTORICAL DAMAGES

19. Irformation on floods which occurred in the Boyer River basin
prior to 1943 was obtained from U. S. Weather Bureau records, prior
survey ccope reports, newspaper accounts of the flood events, and

from personal contact with basin residents. It was necessary to
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rely on these sources for historic flood information because of a
lack of detailed streamflow records in the basin. For the more
recent floods, the data were gathered by field reconnaissances
conducted durine or immediately following the flood occurrences.
Damage estimates were based on detailed appraisals of the area
inundated and the flood plain improvements damaged. Monetary
values of damage estimates were based on the price levels and on
the condition of improvements existing at the time of the flood

event.

20. A major flood on the Boyer River, Willow Creek, and Allen
Creek occurred on 5 March 1949. On 3 March, snowmelt runoff caused
the ice in the Boyer River to break up, accumulate against the
unbroken Missouri River ice, and form Jams in the Boyer River and
Allen Cr=ek channels. Ice jams also formed at bridge crossings on
Willow Creek in the vicinity of Missouri Valley. The ice-filled
channels caused the floodwaters to rise and hreak the levees on the
streams and to flood the town of Missouri Valley and the rural areas
downstream as far as the mouth of the Boyer hiver. Flooding began
on the night of 3-L March and crested in Missouri Valley on 5 March,
but water remained trapped behind levees and embankments in the
flooded area for several days thercafter. Total flood damages were
estimated at $1,522,600. Approximately 60 city blocks in that por-
tion of Missouri Valley located east of Willow Creek were flooded.
Sixty-four business establishments, 308 residences, an electric
substation, the municipal powerplant and waterworks, and a Highway
Commission maintenance garage were flooded to depths up to 5 feet.
Approximately 980 persons residing in this area were made homeless
for a week, and an additional 100 residents of Willow Park Addition

were evacuated as a precautionary measure. The city's waterplant
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was shut down for 72 hours, and the natural gas company was inop-
erative for 3 weeks. Two lives were lost during the flood. Total
damages in Missouri Valley were $834,300. Table R2~1 shows his-

toric fiood data for floods in Harrison County. The damage esti-
mates shown on the table are based on price levels and the condi-

tion of improvements existing at the time of the flood event.

Table B2-1
Historic Flood Data
Boyer River Basin, Harrison County

Damage at
Occurrence Date Causative Relative Historic
Year Month Factor Magnitude _ Price Levels
1920 Jun Rainstorm Minor $ 800
1921 May General Rain Minor 2,500
1923 Jun Rainstorm Moderate 14,530
1924 Jun General Rain Moderate 2L ,500
1925 Jun General Rain Moderate 8,300
1926 Jan Snowmelt Minor 1,400
1936 Mar Snowmelt and Major 78,350
Ice Jam
1937 Mar Snowmelt and Moderate 9,200
Ice Jam
1937 Jul Rainstorm Minor 3,400
1938 Sep Rainstorm Moderate 30,000
1939 Mar Ice Jam Moderate 13,870
1939 Jul Rainstorm Minor 5,580
1944 Jun Rainstorm Major 56,050
1949 Mar Snowmelt and Major 1,522,600
Ice Jam
1950 Feb Snowmelt and Moderate 61,000
Ice Jam
1950 Jun Rainstorm Moderate 73,300
1957 Jun Rainstorm Major 259,000
1960 Mar Snowmelt and Minor 23,600
Ice Jam
1965 Mar Ice Jam Major 849,800
B-17
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AVERAGF. ANNUAL FLOOD DAMAGES

21. Average annual damages in Harrison County for the Boyer River
basin were computed by combining discharge-damage relationships
with discharge-probability relationships to derive damage-frequency
reiationships. Integration of the damage-frequency relationships
produced the average annual damages shown in table B2-2. Studies
show that average annual flood damages are about $1$0,000 for the
agricultural areas of Harrison County. At Missouri Valley, the
average nnnual flood damages are about $200,000 and at Woodbine
they are about $18,000. The flooding at Missouri Valley is caused
by the combined flooding of the Boyer River and Willow Creek,
Noncrop damages amount to $559,000 annually; these are primarily
damages to highway bridges and railroad facilities located in the

flood plain.

Table R2-2
Average Annual Damages
Existine Conditions

Reach¥* Rural
Community Urban __ Crop Noncrep Total Total

1 $ ¢ 20,000 $ 88,500 $108,500 $108,500
2 38,000 122,900 160,900
Missouri Valley 200,000 360,900
3 20,000 53100 73,100 73,100
4 32,000 109,300 141,360 141,360
5 40,000 185,200 225,200
Woodbine 18,000 243,200
TOTAL $218,000 $150,000 $559,000 $709,000 $927,000
* - Reach
3 Allen and Cteer Creeks
2 Boyer River mouth upstream to Missouri Valley
3 Willow Creek upstream from Missouri Valley
I Boyer River Missouri Valley upstream to Logan
5 Boyer River Logan upstream to Harrison County line
B-18




Other Needs

EROSTON

22. Sheet and gully erosion is in evidence throushout the basin
and there is a need for increased land treatment. In addition,
the construction of channel improvements along the Boyer River in
the 19L40's and 1950's initiated a natural erosion process which,
over the past two decades, has enlarged the channel and increased
its carrying capacity in the upstream reaches. Materials eroded
throughout the basin are deposited within the leveed reach of the

Boyer River as it crosses the Missouri River flood plain.

IRRIGATION

23, There is limited irrigation from surface flows and wells in
the Boyer River basin. No additional irrigation need has been

determined.

Improvements Desired

2L, Al a public meeting held in Missouri Valley on 30 October
1973, local interests expressed a desire for flood control. Sev-

eral methods of flood control were suggested by those present.
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The methods recommended included channel improvements, levees,

reservoirs, and removing existing levees along Willow Creek and

the Boyer River. Opposition was expressed to any plan of improve-
ment which would include channel straightening as its principal
feature
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PART III

FORMULATING A PLAN

e This section presents a discussion of the possible solutions
considered and the basis for selecting the final plan. In formu-
lating a plan, it was imperative to consider all appropriate alter-
native plans. Such alternatives were then screened to arrive at

the plan that best responds to the problems and needs of the area.

Possible Solutions

ay Several alternative measures to satisfy the problems and
needs of the area are possible; however, some of these measures
are not practical or economical. The possible solutions may be
divided into the two broad categories of nonstructural and struc-

tural measures. Initially, both structural and nonstructural
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alternatives, in addition to the alternative of "no action", were

considered at Missouri Valley. In the case of "no action", it

was assumed that there would be no Federal action and that Missouri
Valley city officials would adopt flood plain zoning regulations

in accordance with Public Law 93-234. Several alternative meas-
ures to satisfy the problems and needs of the area are possible.
None of these solutions, however, are economically feasible. Non-
structural measures considered included insurance, flood plain
zoning, flood proofing of both individual buildings and single land
tracts, and permanent evacuation of flood plain areas. Possible
structural measures included main stem reservoirs, channel improve-
ments, ring levees, diversions, and several combinations of these.
Also, a combination of nonstructural and structural measures is

possible.

NONSTRICTURAL MEASURES

FLOOD TRSURANCE

3. Flood insurance, which does not prevent damages to existing

development , should not be considered alone; it should be consid-
ered only as a supplement to flood plain management and structural
solutions. The total cost of flood insurance includes the cost of
average annual damages, the cost of administering the program, and
actuarial costs; therefore, the cost of insurance exceeds the
benefits that could be derived by the amount of the actuarial and

administrative costs.
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ZONING
b, With the passage of Public Law 93-234, it must be assumed
that local interests will comply and the 100-year flood plain will
be zoned. If the 100-year flood plain is zoned, it would affect an
area that the city feels is i{tg best site for future industrial
development. At the present time, the Soil Conservation Service is
working cn a flood plain information report at Missouri Valley
vhich will define the 100-year flood plain. In the flood plain
fringes - outside the reserved floodway - buildings would be per-
mitted, provided that they are adequately protected against damage

from floods.

FLOOD PROOFING
Se Ficod proofing is employed primarily for the reduction or

elimination of flood damages to existing structures. Flood proof-

ing includes, but is not limited to:

e Raising existing buildings;

e Providing individual dikes around existing structures;

¢ Providing permanent or temporary watertight covers for all

openings;

e Protecting roads and utilities; and

e Anchoring floatable structures and facilities.

6. Flood proofing of existing structures in a potential flood

zone could take any of the above-mentioned steps to provide adequate
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protection against possible damage. Studies revealed that flood

proofing existing structures would be economically infeasible for
most of che structures in the flood plain. Approximately 200 of
the exiscing residences in the flood plain are more than 30 years
old. More than 125 of the homes in the flood plain are valued at
less than $10,000 and would require major improvements in order to
be flood proofed to withstand 5-foot flood deptns. Therefore,
flood proofing was found to be economically infeasible by a wide
margin. Flood proofing future development in the Missouri Valley
area would probably be feasible; however, such measures would be
the financial responsibility of individuals who build in the flood
plain.

EVACUATION

T Permanent evacuation of flood plain areas is a means which
can be used to reduce the flood damage potential. Total evacuation
involves the complete removal of all buildings and damageable
property in the flood plain. In the case of Missouri Valley, this
would mean removal of the city offices, 66 businesses, an electric
substation, a powerplant, the waterworks, and 300 homes, all
located on the 100-year flood plain. Lands acquired in this man-~
ner are then used for parks or other public use purposes that would
not interfere with floodflows or result in material damage from
floods. The cost of the flood plain evacuation is estimated to be
$12,000,000 and is not economically feasible.

STRUCTURAL MEASURES

RESERVOIRS
8. A system of flood control dams in the Boyer River basin was

considered. The major problem with developing a system of dams is
B-24
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the lack of good damsites. Upstream dams woulid help reduce flood~
flows. A preliminary economic study of possible damsites on the
main stem and tributaries indicated that no projects were economi-~
cally feasible. Relocation costs associated with any main stem
damsite were the main cause for the projects not being economically

feasible.

CHANNEL IMPROVEMENT

9. Consideration was given to providing channel improvements

along the Boyer River and Willow Creek in the vicinity of Missouri
Valley. The channels considered would provide 100-year flood pro-
tection. The existing levees would have to be removed and new
bridges would have to be constructed. Because of the erosive
action experienced along the channels of the Boyer River and Willow
Creek, it would also be necessary to riprap the channel banks around
bridges. The project would cost approximately $6,000,000. The

channel project was not economically feasible.

RING LEVEE

10. Ring levees were considered in the immediate vicinity of
Missouri Valley and the Willow Creek addition. The levees would
provide standard project flood protection to both areas. The ring
levees Vould be constructed closer to town than the existing pri-
vate levees. The existing levees would not be used or removed,
thus allowing them to serve their original purpose of protecting
the agricultural lands in the area. When or if the existing levees
failed, the ring levees would protect Missouri Valley and the
Willow Creek addition. The total cost of the project would be
about $7,500,000. This alternative was not economically Justified.
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OTHER STRUCTURAL ALTERNATIVES STUDIES

35 3 Other structural alternatives, such as a combination channel
and levee, diversion of Willow Creek, and a channel improvement
that would provide standard project flood protection, were studied.
All of these alternatives were eliminated durine preliminary

screening because they were not economically feasible.

SUMMARY OF POSSIBLE SOLUTIONS

12, On the basis of previous discussions, particularly existing
problems and needs and the alternatives that were considered, it
was concluded that flood plain zoning should be adopted by Missouri
Valley in accordance with PL 93-23k. The limits of the flood plain
will be published in the flood plain information report being pre-
pared by the Soil Conservation Service, Although zoning would not
stop the flooding of existing structures in the flood plain, it
would help to eliminate or greatly reduce the damages that would
otherwise occur to future development. Owners of existing struc-
tures in the flood plain should consider flood proofing on an

individual basis or purchasing flood insurance.

Alternatives Considered Further

) g In view of the preceding analysis, the "no action" alterna-
tive, which includes flood plain zoning, appears to be the most

favoratle.
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Selecting a Plan

14, In the Missouri Valley area, the flood plain should be zoned
in accordance with Public Law 93-234. Owners of existing structures

in the fiood plain should purchase flood insurance.
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SECTION C

MOSQUITO CREEK EVALUATION

PART I
RESOURCES AND ECCNOMY
* OF THE STUDY AREA

Environmental Setting and

Natural Resources

BASIN DESCRIPTION

N Moscnito Creek drains an area of 234 scuare miles and
enters the Missouri River south of Council Rluffs, Towa. The study 4
aree is located in the downstream nortion of the basin where

Mosauitc Creek skirts the southeast edre of Council Bluffs.
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2« Mosauito Creek is a minor left-bank tributary of the
Missouri River. The basin is long and narrow, averaging about 5
miles wide and extendines from the Missouri River southeast of

Council Biuffs to Crawford County, a distance of about 55 miles.

e U. 5. highways and Otate routes in the study area include

U. S. Highways 6, 30A, 59, 75, and 275; Iowa State Highways 6L, 183,
92, 192, and 375; and Interstates 29 and 0. Railroad transporta-
tion is provided by Chicago and North Western Transvortation Co.;
Burlington Northern Inc.; Illinois Central Gulf Railroad; Norfolk
and Western Railway Co.j; Chicaro, Milwaukee, St. Paul and Pacific

Reilroad; Chicago, Rock Island and Pacific Railroad; and the Union

Pacific Railroad. Commercial air transport facilities are avail-
able at the nearby Omaha Municipal Airport, kEppley Airfield. The

Council Rluffs airnort accomodates private aircraft.

HISTORICAL-ARCHEOLNGICAL FEATURES

L, Council Bluffs has a rich historical heritage related to

the railrouds, Lewis and Clark, and the Mormon mifrations. Several

prehistoric findings have also been uncovered in Pottawattamie

County; these findings include fossil bones and Indian artifacts.
NATURAL RESOURCES AND ENVIROMMENTAL CHARACTERISTICS

5 The Mosauito Creek basin is characterized by deeply cut

streambeds with steep channel side slopes along the ubstream

c-2
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portions of the basin. Missouri River tieback levees have been
constructed along both banks of the downstream portion of
Mosquito Creek where it flows through the Missouri River flood

plain irto the Missouri River.

€. Vegetation for wildlife in the Mosquito Creek basin is

- primarily limited tc areas along the watercourse. Species of
woody vecetation found in the basin include cottonwood, box elder,
mulberry, willow, green ash, silver maple, Anerican elm, walnut,
and cedar., Nettle, ragweed, cholkecherry, gooseberry, honeysuckle,
timothy, wild rye, brome, clover, and foxtail are shrub and

grass species found in the basin.

T. Game birds and animals inhabiting the basin include white-
tailed deer, bobwhite gquail, cottontail rabbits, fox, squirrels,
and pheasants. Nongame species include fox, coyote, raccoon,
mink, weasel, muskrat, opossum, skunk, and the common species of
moles, shrews, ground scuirrels, field mice, and rats. Common
resident birds include the yellow-shafted flicker, downy wood-
pecker, bluejay, black-capped chickadee, robin, cardinal, and
Americar goldfinch. Woody vegetation along the watercourse
attracts numerous species of warblers, orioles, sparrows,
thrushes, hawks, and owls during spring and fall migrationms.
Numerous bird species such as the red-headed woodpecker, eastern
phoebe, cardinal, catbird, robin, and brown thrasher find habitat
in the tasin suitable for nesting. Waterfowl are found occasion-

ally. Although many species of birds are common to the basin,

no rare, endangered, or unique species of birds are known to

inhabit the basin.
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8. The game populations in the basin have been decreasing the

past few years due principally to decreasing hebitat. During this
same period, the number of hunters has been increasing, resulting
in a very heavy hunting pressure, The posting of land by private
owners to prohibit hunting has helped to reduce the hunting pres-

sure ard conserve existing game populations,

Human Resources

STUDY AREA

9. The study area contains the eastern edge of Council Bluffs.

This area is undergoing increasing urban development.

POPULATION CHARACTERISTICS

10. Council Bluffs has experienced a steady population growth

over the past 30 years as shown in table Cl-l.

Table Cl=1
Historic Population
Council Bluffs, Iowa

Year Persons
1940 b1,439
1950 45,429
1960 55,641
1970 60,348

Source: U. S. Census of Population; 194Lo, 1250, 1960, 1970.
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INCOME

1905 The 1970 census indicated that the median family income in
Council Bluffs was $9,624 compared to $9,356 in Pottawattamie
County and $10,204 in the Omaha-Council Bluffs SMSA. Families
with incomes under the poverty level accounted for 8.3 percent of
the families in Council Bluffs compared to 6.4 percent in Potta-

wattamie County and 6.8 in the SMSA.

Development and Economy

12 The study area contains many sites that would be attractive
for residential development. Certain of trese sites are currently
being developed along established transportation corridors. The
"Comprehensive Regional and Urban Area Plan" by the Council Bluffs
Metropclitan Area Planning Commission has divided the study area
into neighborhood zones and has projected populations for these
zones. This report was used in projecting population and land use

for the ares.

POPULATION PROJECTIONS

13. Seven neighborhood zones are located in the study area and

are shown in table Cl-2. The projections are for 1985.
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Table Cl-2
Neighborhood Population Projections
1985 - Mosquito Creek Study Area

Number Name 1985 Population

17 Bennet Avenue 3,460
18 Indian Hills 1,353
23 Glendale 1,692
24 Iowa Western 2,272
25 Mosauito Creek 2,083
26 Valley View 14207
27 Longview 2,058

Total 1k,1k0

1k, In addition to these neighborhood zones, a major residential-
commercial development is being planned in the study area to the
northeast of the Council Bluffs planning area. This development

would rnearly double the study area population.

LAND USE

s The Mosquito Creek flood plain is relatively narrow and
currently undeveloped. The neighborhood zones flank the flood
plain. If these zones develop as planned, pressure to develop
unzoned portions of the flood plain would increase. This would

result 'n increased flood damages in the study area.




PART II

PROBLEMS AND NEEDS

1. The purvose of this section is to summarize the water re-
source problems and needs relating to floodins, erosion, drainage,
and irrigation of Mosouito Creek within Pottawattamie County. This
section also provides information on existing plans and improve-
ments in che area. As an indication of relative flood hazard,
fipgure B:z-1 defines the flood potential by frequency of occurrence
in years. The Corps of Engineers has not made any prior studies

of the Mosquito Creek basin's water resource problems.

Existing Plans and Improvements

2. Approximately three-fourths of the Mosquito Creek channel
was straichtened and improved by local interests during the early
1900's.
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3 A chennel and levee flood control project was constructed

by the Corns of Engineers along the downstream end of Mosquito

Creek as a part of Missouri River Levee Unit L-f2L. A 3.8 mile
section of the Mosquito Creek channel was enlarged; this alignment
extends ‘“rom the Missouri River upstream to Highway 375 near the
bluffline. Missouri River tieback levees border both sides of

the Mosquito Creek channel. The project was designed for a capacity
of 12,000 c.f.s. from Mosauito Creek with the Missouri River at

an elevation of 97€ feet m.s.l.

L A watershed work plan for that portion of the Mosquito

Creek druinapge area within Harrison County was prepared by the

S50il Concervation Service in April 1965. ‘The drainage area con-
cerned covers 3b.3 square miles. A total of 57 grade stabilization
structures were planned; two are completed. Of the remaining 55
grade stabilization structures, 28 would have some detention stor-
age. They would control all of the major gullies in the project

area.

Flood Problem'

e The l-percent or 100-year flood would inundate the entire
Mosquito Creek valley floor along the downstream reach of the
creek., The 100-vear flood outline is shown on nlate C?2-1. Devel-
opment ir the Mosauito Creek flood plain is almost entirely agri-
cultural; the only excention is a narrow belt of trees along the

stream. The vallev floor is devoted to cropland, with corn the
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most irportant crop. Minor urban encroachment, consisting of a
few buildings, has occurred at the towns of Portsmouth, Persia,
Neola, and Underwood, Iowa. Other developments in the rural area
include farmsteads, state highways, county roads, railroads, and
bridges. The channel section in the vicinity of Persia and
Portsmouth is as large as the channel section in the downstream
portion of the basin. This, combined with the lesser drainage
area, reduces the flood threat in Harrison County and upstream

through Shelby County.

6. In the vicinity of Council Bluffs, Iowa, preliminary
estimates indicate that only a few residences would be subject to
the 100-year flood. Preliminary studies indicate that the stand-
ard project flood would inundate & large housing development in

the vicinity of Franklin Avenue. In the event of levee failure

in the Missouri River flood plain, Mosouito Creek could flood an
area between Lake Manawa and Pony Creek, depending on the loca-
tion of the break. This areas includes agricultural land, an oil
tank farm, a residential area around Leke Manawa, and a low-density

commercial area along Highways 192 and 275.

STREAMFLOW RECORDS

Te Streamflow records for Mosauito Creek were collected from
1946 to 1969 from a water level recording zage located 2.5 miles
southesst of Council Bluffs. The gege was operated and maintained

by the Omaha District of the Army Corps of Engineers.

RUNOFF CHARACTERISTICS

(58 Floods on Mosquito Creek are caused by thunderstorms.

Thunderstorms with hisgh intensity centers of limited extent are
c-9




common during the late spring and summer months and several severe

rainstorms have occurred. These local thunderstorms produce flood-
ing of considerable magnitude. Ice jam and snowmelt flood prob-
lems have not been seriouc on Mosquito Creek because flows are
ordinarily small in the winter and very little ice is formed. 1In
addition, the cnhannel in the Missouri River bottom lands is

straight and is, therefore, not conducive to the forming of ice

gorges.

9. The long, narrow basin and comparatively mild channel
gradient tend to reduce the potential for flooding. These factors,
however, are counteracted by the efficient channel work that local
interests created when they straightened the channel; the straight-
ening resulted in steeper channel slopes. Flocd peaks in the
vicinity of Council Bluffs can occur in 4 to 10 hours after the
start of heavy rainfall. The peaking time is longer when storm

centers are farther upstream in the basin.

16 The Mosquito Creek channel is quite uniform throughout most
of its length in the hill area. It is generally trapezoidal in
section. Bottom widths range from about 30 to 60 feet, top widths
from 100G to 150 feet, and depths from 25 to 35 feet. The gradient
is about 5 feet per mile. The minimum channel sections are esti-
mated to have a capacity of about 15,000 c.f.s., which would carry
a S-percent to T-percent probability discharge in the downstream
one-half of the basin. Flows are carried from the bluffline of
the Missouri River to the Missouri River by a leveed floodway
which nas a length of 3.6 miles and a slope of 2 feet per mile.
Floodflows at the bluffline are contained within the channel to
the mouth, unless levee failures occur because the floodflows
exceed the channel capacity.
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5508 An average l-hour unit hyvdrograph for Moscuito Creek was
derived from streamflow records of five storms at the Mosquito
Creek gage location. This unit hydrograph has a peak discharge

of 18,000 c¢.f.s. and Snyder's hydrograph coefficients of Ct = 0.79
and Cp = 0,86, These l-hour coefficients were used to compute

the urit hyvdrographs for areas within the Mosauito Creek basin

varying in size from 10 to 2L0 square miles.

DISCHARGE-PROBABILITY

12. The discharge-probability curve for the Mosauito Creek
gage location is shown on plate C2-2. This curve was developed

using the log Pearson Type III distribution with 21 years of

stream discharge records. Fxpected probability and pertial dura-

tion adjustments were avplied to the freaquency curve.

STANDARD PROJECT FLOOD

13. The standard project flood peak discharse for the gage

location is estimated to be 54,000 c.f.s.

HISTORTICAL DAMAGES

1h. The only floods on Mosquito Creek, which were recorded and

for whi~h damape survevs were macde, occurred on 12 and 22 June 19L7.
The first recorded flood, of moderate magnitude, occurred on 12 June
1047, The floodwaters on Mosquito Creek broke the right-bank levee
east of Lake Manawa, spread westward to near tne east end of the
lake, and thence spread southward to the Missouri River. Flooding

bepan a* 1 p.m. on 12 June. lear flood stape occurred for about
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6 hours, after which recession was rapid. No stages or discharge
measurements were taken for this flood as it was of only moderate
magnitude. Approximately 1,000 acres of croplands were flooded

to a shallow depth. This was sufficient, however, to cause severe
damage co crops. Some damages resulted to fences and to county
roads. No farmsteads were flooded and there was no loss of human

life or of livestock.

15. The storm of 22 June 1047 caused severe flooding on the
Nishnabotna River and other streams in the Council Bluffs area.

The storm produced about 2.5 inches of rain over most of the basin.
The rainfall over that portion of the area between Underwood and
Council Bluffs, however, was considerably heavier, averaging be-
tweer. 3 and 4 inches. As a result of this excessive rainfall over
the downstream part of the basin, a sharp neak with a flow of
7,500 c.f.s. occurred about 4 p.m. The stream then receded

slightly before rising to another crest of 7,500 c.f.s. at 10 p.m.

16. During the 22 June flood, overbank flow occurred along the
downstream reaches of Mosquito Creek in the vicinity of Highway
> In the hilly portion of the basin, overbank flow extended
from 5100 to 1,500 feet in width, and in some places covered the
entire valley floor. In the flat Missouri River flood plain, the
waters spread as much as a mile from the Mosquito Creek channel.
‘rest stare of 18,7 feet was recorded on 2¢ June near Weston,
wn. The parine statior on Mosauito Creek had been installed
v ‘ew years, hence no adeauate records existed for comparing,
! with floods of previous years. lLocal residents stated,
er, tuat tte flood of 22 June was considerably higher than

e but appeared relatively moderate as compared

ex er. enced on this stream many years before.




Xifi< A total area of approximately 2,200 acres of land was inun-
dated on 27?-"3 June, This area included only a small portion of
the area inundeated on 12 June. Considerable damages resulted to
crops ani fences, to seven county and hirhway bridees spannine
the chaunel, and to 2 miles of county roads. The levees along
Mosquito Creek sustained a 100-foot break and considerable erosion
damage., Within the limits of Manawa Park village, 20 business
places were damaped. The yards of 8L residences were flooded,

20 homes had basements filled, 10 homes had water on the first
floors, and 5 families, totalline about 20 oeonle, moved out.

Mud was deposited in the streets and allevs of the village of
Manawa, A larpe oil and gasoline bulk storarse plant and distri-
bution cystem for pipelines into Iows, Nebraska, and Missouri

was also flooded; this caused cessation of all activities for

45 hours and caused a tremendous indirect loss, as well as con-

siderable direct damage, to the installation.

138. A summary of damages resulting from the floods on Mosauito

Creek during 22-73 June 1947 is presented in table C2-1.
19. A summaryv of the averare annual and potential flood damares

is giver in table C?2-7. The table includes the reach from the

mouth upstream to the town of Portsmouth.
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Table C2-1
Flood Damages-Mosquito Creek
22-23 June 19h7

Area Flocded:

1,50C Acres Cropland

600 Acres Hay and Pasture

10 Acres Municipal

90 Acres Waste and Rights-0f-Way
2,200 Acres Total

Damages :
Municival
Village of Manawa and Park $ 12,300
Agriculture 67,300
Transocrtation
Railroads $1,000
Highways 2,000
County Roads 17,400 20,400
Levees and Channel Erosion 27,000
0il Storage and Distribution Plant 8,300
Indirect and Miscellaneous
0il Storage and Distribution Plant 743,000
Others 10,000
Total Damages, Mosquito Creek £888,300
Indicate. Land Damage In Flood Plain Based On
So0il Conservation Service Data $366,600
Table C2-2

¥lood Damage Summary
Mosauito Creek

Flood Damage

Upstream from Downstream from

Hichway 375 Hichway 375
1-Percent Flood $1,860,000 0
Standard Project Flood 7,100,000 48,350,000
Average Annual 59,150 6€,T720
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Other Problems and Needs

20. Gully erosion is the major nroblem in the basin. Studies
were mace by the Soil Conservation Service for the central por-
tion of the Mosauito Creek basin in Harrison County. The gullies
in this area ranged in width from 10 to 100 feet and in depth
from 4 to 30 feet. In addition to land voiding, depreciation of
adjacent lends, and increased cost of farm cperations, damage

also occurs to fences, roads, bridges, and cuvlverts.

21, IExcessive sheet erosion has occurred on many of the slop-
ing cronland areas of the basin. Land treatment measures in-
stalled in recent years have corrected this problem on portions
of the cropland area. The present rate of sheet erosion in the
central Mosquito Creek basin, averaged over the entire upland

area, was estimated to be 9.6 tons per acre per year.

225 Sediment deposition from gully and sheet erosion causes
filling of some of the lateral outlet channels that cross the
Mosquits Creek bottom lands. These derosits have been removed
periodically and quite frequently in certain portions of the

chennels.

23 The main channel of Mosquito Creek was straightened to re-
duce drainage and flood problems. Deepening and widening by
erosion then took nlace. The channel banks are now covered with
vepgetative growth and the main channel appears to be stabilized.
Some drainage problems exist along Mosauito Creek in the Missouri

River flood plain due to the flat toporraphy.
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2k,  Soil Conservation Service land treatment and structural

measures in the Mosquito Creek basin in Harrison County, accord-
ing to SCS estimates, would eliminate direct gully erosion damage
and would reduce sheet erosion by 35 percent or 6.3 tons per acre

per year,

Improvements Desired

25. o public meetings have been held specifically for the
Mosquito Creek basin. The flood plain is almost entirely agricul-
tural. Available local land use plans show that the Mosquito Creek
flood plain should be preserved as open space for the purposes

of recreation or agricultural production.
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PART III

FORMULATING A PLAN

Y. This section presents a discussion of the possible solutions
considered and the basis for selecting the final plan. In formu-
lating a plan, it was imperative to consider all appropriate alter-
native plans. Such alternatives were then screened to arrive at

the plan that best responds to the problems and needs of the area.

Possible Solutions

2% Several alternative measures to satisfy the problems and
needs cf the area are possible; however, some of these measures

are not practical or economical. The possible solutions may be F
divided into the two broad catepories of nonstructural and

structural measures. Nonstructural measures include insurance,
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zoning, building code regulations, flood proofing of both indi-
vidual buildings and single land tracts, and permanent evacua-
tion of flood plain areas. Possible structural measures include
reservoirs, channel and levee improvements, diversions, and com-
binations of these. Also, a combination of nonstructural and
structural measures is possible. Nonstructural measures are not
intended to reduce or eliminate flooding, but are intended to
regulete the use and development of the flood plain, thus lessen-

ing damsging effects of large floods.

NONSTRUCTURAL MEASURES

FLOOD TINSURANCE

3. The flood insurance program provides compensation for people
located in participating areas. It does not reduce damages to
existing development. The program primarily involves improvements
located below the l-percent flood level in urban areas. Only
buildings can be insured. On Mosquito Creek very few urban build-
ings are located within the l-percent flood area. The bulk of
flood damaces at the l-percent flood level are to crops and bridges.
Thus, the program would have little benefit in the basin. Most of
Mosquito Creek lies in a rural area which is not subject to regula-

tion.

ZONING

L. Zoning could prevent damage to future developments in the
flood plain, but would not protect existine development. Most
of the Mosquito Creek flood plain is undeveloped and rural in
nature. Zoning would be beneficial and best enforced in the

Council Bluffs area.
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FLOOD PROOFING

S Flood proofing to protect apainst the 100-year flood would
reduce damages to residential and nonresidential buildings, but
would be expensive and socially objectionable. In addition, most
of the urban development that would be affected by the standard
project flood is already above the 100-rear flood elevation.

Rural damages would not be decreased. Existing development would
not be reijuired to flood proof under flood insurance program regu- .
lations, and future flood proofing would be the financial responsi-

bility of individuals who build in the flood plain.

FLOOD FORECASTING

6. Peaiing times on Mosaquito Creek are from L4 to 10 hours.
LEffective flood forecasting would reduce the risk to human life,
but little property could be evacuated. Crops and transportation

facilities would not be benefited.

EVACUATION

7. Permanent evacuation of the l-percent flood plain areas would
reduce the rural damage potential. Most of the existing urban
properties are located between the l-vercent flood and standard
project flood zones. In Pottawattamie County, 18 residences, and

5 commercinl buildinss would have to be relocated. Also, 3,700

acres of apricultural land would have to be purchased. Bridges and
transportation routes would not be protected. At an estimated cost
of more than $8,000,000, evacuation would be infeasible. In addition,

3,700 acres of agricultural land would be removed from production.
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NO ACTINN
e Under the no action alternative, it is assumed that the
flood insurance program would be adopted by local officials.
Future urban development would, therefore, he limited to the
fringe of the 100-vear flood area. Existing development would

not be protected.

STRUCTURAL MEASURES

9. fL sinfle, large dam on Mosquito Creek was considered at
various sites along the stream, as shown on plate C3-1. The loca-
tions were: 1 mile upstream from Portsmouth; near the Pottawattamie-
Harrison County line; Jjust upstream from Underwood; and just up-
stream from Chataqua. A dam located at tlrese locations would
control 65, 116, 164, and 211 square miles, resvectively, of the
234 square miles upstream from the bluffline. Each reservoir
studied would have the capacity to store the standard project
flood. The cost of these reservoirs ranged from about $8,000,000
to more than $14,000,000. All were economically infeasible. The
alternative reservoir sites would require from 2,000 to 4,000
acres of land and the flood control pools would extend T to 10
miles unstream, thus occupying a considerable area along the

stream.

10. A combined network of the four large dams, shown on plate
D-t, was also considered. The dams would be located at the sites
described previously and would control areas of €5, 51, L8, and
47 square miles, for a total of 211 square miles. An excessive
portion of the flood plain would be taken up by the dams and

reservoirs. In the Ll-mile reach along Mosquito Creek between
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the mouth and the Portsmouth damsite, the flood control pools
would occupy a lenpgth of about 21 miles. The combined cost of
the dam system was estimated at $30,000,000. This alternative

was also found to be economically infeasible.

SMALL DAMS

11, To avoid the mejor relocations associated with the large
dam, a system of small dams was considered. To control all of
the significant side tributaries of Mosquito Creek, a network of
58 small dams would be required. Individual dams would control
areas ranging from 0.2 to 12.6 square miles, with an average of
2.5 square miles and a total controlled area of 145 square miles.
The total system would cost about $57,000,000 and is economically

infeasible.

DIVERSION

L2 Upstream from the vicinity of Westoun, Iowa a diversion south
to Kee Creek or north to Pigeon Creek is technically feasible.

The diversion would require a dam on Mosquito Creek and about

S miles of deep-cut channel. In addition to the expense of the

diversion, the flood hazard would be increased on adjacent streams.

CHANNEL IMPROVIMENTS

L3 ILnlargement of the Mosaquito Creek channel to carry the
l-percent flood was considered as shown oa plate C3-2. The proj-
ect would extend from Highway 375, at the head of the existing
tieback levees, upstream to the town of Persias, a length of about
31 miles. The land required would be about 400 acres, which is
less than that needed for the reservoir projects. The channel
improvement would cost about #1£,000,000 and would involve
lengthening about 30 brideges. This alternative is also economic-

ally infeasible. A |
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LEVEES

1k, A levee project to contain the l-percent flood was evaluated.
Because of the narrow flood plain, borrow for the levees would
have to be taken from excavation of the chanrel. The location
of the levee project would be the same as that of the channel
project. The levee would require more land than the channel
project; about 700 acres would be needed along the main stem and
some additional land would be needed for tieback levees. By
combining channel excavation and levee embankment, considerably
less excavation would be required for the levee project. The
levee project was found to be economically infeasible, with an
estimated cost of about $19,000,000.

COMBINATIONE
15 In view of the lack of feasibility of thne individual projects,

estimates for the various possible combirnations were not made.

SUMMARY OF POSSIBLE SOLUTIONS

16. Nonstructural measures would greatly reduce future increases
in flood damage caused by un<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>