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AGENCY: FEMA.

ACTION: Final Rule.

SUMMARY :

Final base (100-year) flood elevations are listed below for selected
locations in the nation.

These base (100-year) flood elevations are the basis for the flood plain
management measures that the community is required either to adopt or show
evidence of being already in effect in order to qualify or remain qualified

for participation in the National Flood Insurance Program (NFIP).

EFFECTIVE DATE:

The date of issuance of the Flood Insurance Rate Map (FIRM), showing
base (100-year) flood elevations, for the community. This date may be
obtained by contacting the office where the maps are available for inspection

indicated in the table below.






ADDRESSES :

See table below.

FOR FURTHER INFORMATION CONTACT:

Mr. Robert G. Chappell

National Flood Insurance Program

(202) 287-0230

Federal Emergency Management Agency

Washington, D. C. 20472,

SUPPLEMENTARY INFORMATION:

The Federal Emergency Management Agency gives notice of the final
determination of flood elevation for each community listed.

This final rule is issued in accordance with section 110 of the Flood
Disaster Protection Act of 1968 (Title XIII of the Housing and Urban
Development Act of 1968 (Pub. L. 90-448), 42 U.S.C. 4001-4128, and 44 CFR
Part 67). An opportunity for the community or individuals to appeal this
determination to or through the community for a period of ninety (90) days
has been provided. No appeals of the proposed base flood elevations were
received from the community or from individuals within the community.

The Agency has developed criteria for flood plain management in flood-

prone areas in accordance with 44 CFR Part 60.






Pursuant to the provisions of 5 USC 605(b), the Associate Director, to whom
authority has been delegated by the Director, Federal Emergency Management
Agency, hereby certifies that the (final) flood elevation determinations, if
promulgated, will not have a significant economic impact on a substantial
number of small entities. A flood elevation determination under section 1363
forms the basis for new local ordinances, which, if adopted by a local
comnunity, will govern future construction within the flood plain area. The
elevation determinations, however, impose no restriction unless and until
the local community voluntarily adopts flood plain ordinances in accord with
these elevations. Even if ordinances are adopted in compliance with Federal
standards, the elevations prescribe how high to build in the flood plain and
do not proscribe development. Thus, this action only forms the basis for
future local actions. It imposes no new requirement; of itself it has no

economic impact.

List of Subjects in 44 CFR Part 67.

Flood Insurance, Floodplains.

The final base (100-year) flood elevations for selected locations are:

Final Base (100-Year) Flood Elevations

#Depth in feet

above ground.

*Elevation in

State  City/Town/County Source of Flooding Location . feet (NGVD).







Towa

(Uninc.) Story

County

(Docket No.
FEMA-6431)

Skunk River

Fourmile Creek

Indian Creek

West Branch
Indian Creek

Walnut Creek

Ballard Creek

About 2.05 miles
downstream of
U.S. Highway 30
Bypass

About 700 feet
downstream of
13th Street

Just downstream of
State Highway 221

At upstream county
boundary

Just upstream of
Northwest 166th
Avenue

About 0.28 mile
upstream of
County Highway R38

Downstream county
boundary

Just upstream of
County Road
(About 5.3 miles
upstream of
county boundary)

Just downstream of
County Road
(About 5.05 miles
downstream of
City of Nevada
corporate limit)

About 0.55 mile
upstream of
Chicago and
Northwestern
Railroad

About 550 feet
downstream of
County Highway R63

About 3830 feet
upstream of
U.S. Highway 69

About 500 feet
downstream of
Interstate 35

Just downstream of
U.S. Highway 69

872%

890*

958 *

981*

1005*

1013*

855*

879*

914*

967*

889 %

928%

878*

947%*






Ballard Creek
(cont'd)

Worle Creek

Onion Creek

Squaw Creek

About 200 feet
downstream of
County Road
(About 1.43 miles
upstream of
U.S. Highway 69)

About 200 feet
upstream of
County Road
(About 1.49 miles
upstream of
U.S. Highway 69)

About 0.65 mile
downstream of
U.S. Highway 30
About 250 feet
downstream of
County Road
About 450 feet
upstream of
County Road
Just downstream of
County Highway R38
About 150 feet
upstream of
County Highway R38
At upstream
county boundary

Mouth at Squaw Creek
Just upstream of
County Road
(About 1.7 miles
upstream of mouth)
About 650 feet
downstream of
county boundary

Mouth at Skunk River

About 0.69 mile
downstream of
confluence of
Onion Creek

About 0.61 mile
upstream of
County Road
(About 3.5 miles
upstream of
confluence of
Onion Creek)

983*

988*

905%*

935%

942%

978*

983%*

1018*

907*

935*

969*

883*

906*

919*






Bear Creek About 600 feet

downstream of

Interstate 35 932%*
About 1.08 miles

downstream of

County Highway R77 1017*
About 600 feet

upstream of

County Highway E15 1037%*

Long Dick Mouth at Skunk River 960*
Creek About 0.20 mile
upstream of
County Road 994*
Rock Creek At confluence with
Indian Creek 862*%

About 1000 feet

downstream of

County Highway E63 879*
Just downstream of

County Road

(About 1.7 miles

upstream of

County Highway E63) 906*

Rock Creek About 900 feet
Tributary upstream of mouth 876*
About 0.94 mile
upstream of mouth 902%*
Keigley Branch Mouth at Skunk River 926%*

About 600 feet
upstream of

County Road 942%
Lateral A About 0.77 mile
upstream of mouth 887*
About 1.85 miles
upstream of mouth 927%

Maps available for inspection at the Planning and Zoning Office, Story County
Courthouse, Nevada, Iowa.
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1.0

FLOOD INSURANCE STUDY

COUNTY OF STORY, IOWA
UNINCORPORATED AREAS

INTRODUCTION

1.1

1.2

1.3

Purpose of Study

This Flood Insurance Study investigates the existence and severity of flood
hazards in the Unincorporated Areas of the County of Story, Iowa, and aids
in the administration of the National Flood Insurance Act of 1968 and the
Flood Disaster Protection Act of 1973. This study will be used to convert
the Unincorporated Areas of the County of Story to the regular program of
flood insurance by the Federal Emergency Management Agency (FEMA),
Local and regional planners will use this study in their efforts to promote
sound flood plain management.

In some states or communities, flood plain management criteria or
regulations may exist that are more restrictive or comprehensive than those
on which these Federally-supported studies are based. These criteria take
precedence over the minimum Federal criteria for purposes of regulating
development in the flood plain, as set forth in the Code of Federal
Regulations at 44 CFR, 60.3 (d). In such cases, however, it shall be
understood that the state (or other jurisdictional agency) shall be able to
explain these requirements and eriteria.

Authority and Acknowledgements

The source of authority for this Flood Insurance Study is the National Flood
Insurance Act of 1968 and the Flood Disaster Protection Act of 1973.

The hydrologic and hydraulic analyses for this study were performed
by Associated Engineers, Inc. for the Federal Emergency Management
Agency, under Contract No. H-4737. Approximate flood boundaries were
determined by Michael Baker, Jr., Inc., under contract to the Federal
Emergency Management Agency. This study was completed in September
1980.

Coordination

Streams requiring detailed study were identified at a meeting attended by
representatives of the Study Contractor, FEMA, and Story County on March
30, 1978. A community coordination meeting was held on February 13,
1979, attended by representatives of the Study Contractor and the Story
County Planning and Zoning Officer.



Results of the hydrologic analyses were coordinated with the Iowa Natural
R esources Council, the US. Geological Survey (USGS), the US. Army Corps
of Engineers (COE), the U.S. Department of Agriculture, Soil Conservation
Service (SCS), the Bureau of Reclamation, and the US. Water Resources
Couneil.

Ondune 7, 1982, the results of the work by the Study Contractor were
reviewed and accepted at a final coordination meeting attended by
representatives of the Study Contractor, FEMA, the Iowa Natural R esources
Council, and the community.

2.0 AREA STUDIED

Z2a

Scope of Study

This Flood Insurance Study covers the unincorporated areas of the County of
Story, Iowa. The incorporated community within Story County is not
included in this study. The area of study is shown on the Vicinity Map
(Figure 1).

The areas studied by detailed methods were selected with priority given to
all known flood hazard areas and areas of projected development or
proposed construction for the next five years, through September 1985.

Approximate methods of analysis were used to study those areas having a
low development potential or minimal flood hazards as identified at the
initiation of the study. The scope and methods of study were proposed to
and agreed upon by FEMA and the County of Story.

The following streams were studied by detailed methods:

a. Skunk River, from approximately 2.1 miles downstream of US.
Highway 30 bypass, to the City of Ames corporate limit
approximately 2,800 feet upstream of South 16th Street; from the
City of Ames corporate limit, approximately 1,300 feet downstream
of 13th Street to the confluence of Keigley Branch; from State
Highway 221, to the City of Story City eastern corporate limit; from
the City of Story City northern corporate limit, to the northern
county boundary;

b. Long Dick Creek, from the mouth at Skunk River, to approximately
3.6 miles upstream;

c. Bear Creek, from approximately 600 feet downstream of Interstate
Highway 35, to the City of Roland southern corporate limit; and from
the City of Roland northern corporate limit to approximately 2.0
miles upstream of the City of Roland corporate limit;
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2.2

d. Keigley Branch, from the mouth at Skunk River, to approximately 2.6
miles upstream;

e. Lateral A, from approximately 4,000 feet upstream of the mouth, to
approximately 1.9 miles;

Squaw Creek, from the mouth to the eastern corporate limit of the
City of Ames and from the City of Ames western corporate limit, to
approximately 7,000 feet downstream of the county boundary;

g. Onion Creek, from the mouth at Squaw Creek, to approximately
2,000 feet downstream of the county boundary;

h. Worle Creek, from the City of Ames corporate limit, to the county
boundary;
i Walnut Creek, from approximately 2.7 miles upstream of mouth to

approximately 3,800 feet upstream of U.S. Highway 69;

§: Ballard Creek, from approximately 500 feet downstream of Interstate
Highway 35, to approximately 1.5 miles upstream of U.S. Highway 69;

k. West Branch Indian Creek, from County Road (approximately 9.3
miles above mouth), to approximately 0.8 mile upstream of Avenue L;

L Indian Creek, from the county boundary, to approximately 5.3 miles
upstream;
m, Rock Creek, from the mouth at Indian Creek, to approximately 2.9

miles upstream;

n. Tributary to Rock Creek, from the City of Maxwell corporate limit,
to approximately 3,000 feet upstream; and

0. Fourmile Creek, from the county boundary, to the City of Slater
corporate limit.

Community Description

Story County is located near the center of Iowa. It is approximately 30
miles west of Marshalltown. Total land area is approximately 576 square
miles. Story County is bordered by Hamilton and Hardin Counties on the
north, Marshall County on the east, Polk and Jasper Counties on the south,
and Boone County on the west. The 1980 population of Story County was
72,326 (Reference 1).

The climate of Story County typifies central Iowa with wide seasonal
fluctuations in temperature and precipitation. The average annual
temperature is 47 degrees Fahrenheit (F.) with an average high in July of 87
degrees F. and an average low in January of 11 degrees F. There is an



2.3

average of 155 frost-free days each year. The annual precipitation for the
study area averages 32 inches. Of this, 71 per cent or 23 inches falls during
the growing season from April to September. An average of 32 inches of
snowfall oceurs each winter.

The surface is characterized by nearly level to gently and strongly sloping
terrain, the latter of which is most dominant along the south Skunk River
and its tributaries. Due to the relatively level nature of the topography, up
to one-half of the county has been drained by artificial systems through the
use of tiles and open ditches.

All of Story County lies in the Clarion-Nicollet-Webster soil association
area which contains some of the best agricultural soils in the State of Iowa.
These soils were originally formed from glacial till of the last ice age under
the influence of prairie vegetation. The Clarion loam soils are located on
the upland highs and ridges on typical two to five per cent slopes. These
soils range from slightly to severely susceptible to erosion, have good
internal drainage and high water holding capacity.

Nicollet soils have a loamy texture and are found on upland intermediate
high elevations on typical one to three per cent slopes. They are slightly
susceptible to erosion, have a somewhat poor internal drainage and a high
water holding capacity. The Webster soils are silty clay loams located on
upland flats. They are not susceptible to erosion, have poor internal
drainage and a high water holding capacity (Reference 2).

The general geology in Polk County consists basically of the unconsolidated
deposits of glacial origin (Pleistocene Drift) above the consolidated roek
formations of the Pennsylvanian and Mississippian Age. The unconsolidated
deposits may be as thick as 200 feet containing silt, clay, sands and gravels.

The uppermost bedrock units in the northwest third of the county are
dolomites and limestone of the Mississippian Age. In the remainder of the
county, the bedrock unit is chiefly shale of the Pennsylvanian age with thin
layers of sandstone.

Over 90 per cent of Story County lies in the upper reaches of the Skunk
River basin whose drainage eventually outlets to the Mississippi River.

Development in the county is sparse residential. Development in the flood
plain consists of single-family residential.

Principal Flood Problems

The history of flooding of the streams in Story County indicates that
flooding usually occurs during the spring and summer months of the year.
The area is particularly susceptible to flooding caused by a combination of
rainfall and snowmelt.



2.4

Major flooding occurred on the South Skunk River below Squaw Creek near
Ames, in May 1944, March 1960, and June 1975. The discharges associated
with these events are 10,000 cubic feet per second (efs), 9,260 efs and
14,700 cfs. The estimated recurrence intervals for these floods are seven
years, six years, and 37 years, respectively. Flooding on Squaw Creek
occurred in June 1975 with a peak discharge of 11,300 cfs. The recurrence
interval of this event is estimated to be 400 years.

Although there are no USGS gaging stations near the study area, West
Branch Indian Creek and Indian Creek have been known to be subject to
flooding. The flood with a 100-year recurrence interval on West Branch
Indian Creek is estimated to have a peak discharge of 4,570 cfs, and the
100-year recurrence interval flood on Indian Creek at the City of Maxwell is
estimated to have a discharge of 13,700 cfs. No high water marks are
known to exist on West Branch Indian Creek or on Indian Creek within the
study area.

Flood Protection Measures

There are few flood control structures on the study area streams in Story
County. There are no major reservoirs and only very few levees constructed
along Indian Creek. These levees are overtopped by the 100-year flood.
There is a levee located along the north side of Fourmile Creek just south of
Slatter. This levee does not meet minimum FEMA requirements for flood
protection and consequently the levee is shown as failing during the 100-
year flood. On the Skunk River, a Greenbelt Conservation Distriet has been
initiated. The statement of intent in Article XX111-A reads as follows:

INTENT: The Greenbelt/Conservation District is intended and designed to
provide special regulations for the use of lands which are
designated for conservation and/or recreation purposes in the
officially adopted Park and Open Space Plan for Story County as
acknowledged by the Story County Conservation Board and Board
of Supervisors.  These regulations will permit reasonable
economic use of property and at the same time proteet the
natural resources and recreational assets of the area. This
district is designed primarily to promote water quality and
conservation, to protect aquifers, alluvial soils and slopes, and to
protect areas which possess outstanding scenie, vegetation,
wildlife habitat, travel corridors, geological, historic or
recreational values. Structures that are inconsistent with the
permitted uses shall not be allowed in the
Greenbelt/Conservation District.

The area affected by the Greenbelt Conservation District includes the flood
plain of the Skunk River between the Cities of Ames and Story City, Iowa
(Reference 3).

State regulation of the flood plains of Iowa rivers and streams is provided
primarily by the Iowa Natural Resources Council. The Resources Council
has the duty and authority to establish and enforce an appropriate
comprehensive state-wide program for the control, utilization, and
protection of the surface and groundwater resources of the state. Prior
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approval of the Resources Council is required for any structure, dam,
obstruetion, deposit, or excavation, to be erected, made, used or maintained
in or on the floodway or flood plains of any river or stream. Similarly,
works of any nature for flood control may not be construeted or installed
until the proposed works are approved by the Resources Council. The
Resources Couneil is authorized to establish and enforce regulations for the
orderly development and wise use of the flood plains of any river or stream
within the state. The Resources Council is directed to determine the
characteristies of floods which reasonably may be expected to occur and to
establish encroachments limits, protection methods, and minimum
protection levels appropriate to flooding characteristics of the stream and
to reasonable use of the flood plains.

ENGINEERING METHODS

For the flooding sources studied in detail in the community, standard hydrologic
and hydraulic study methods were used to determine the flood hazard data required
for this study. Flood events of a magnitude which are expected to be equalled or
exceeded once on the average during any 10-, 50-, 100-, or 500-year period
(recurrence interval) have been selected as having special significance for flood
plain management and for flood insurance premium rates. These events, commonly
termed the 10-, 50-, 100-, and 500-year floods, have a 10, 2, 1, and 0.2 per cent
chance, respectively, of being equalled or exceeded during any year. Although the
recurrence interval represents the long term average period between floods of a
specific magnitude, rare floods could occur at short intervals or even within the
same year. The risk of experiencing a rare flood increases when periods greater
than one year are considered. For example, the risk of having a flood which equals
or exceeds the 100-year flood (one per cent chance of annual occurrence) in any
50-year period is about 40 per cent (four in ten), and for any 90-year period, the
risk increases to about 60 per cent (six in ten). The analyses reported here reflect
flooding potentials based on conditions existing in the community at the time of
completion of this study. Maps and flood elevations will be amended periodically
to reflect future changes.

3.1 Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak discharge-
frequency relationships for floods of the selected recurrence intervals
for each flooding source studied in detail affecting the community.

Discharges for Long Dick Creek, Bear Creek, Keigley Branch, Lateral A,
Walnut Creek, Ballard Creek, West Branch Indian Creek, Indian Creek, Rock
Creek, Rock Creek Tributary and Fourmile Creek, were calculated using the
T-year magnitude regionalized method for Iowa. The T-year magnitude
method consists basically of two regional methods, one model for the north-
central part of Iowa called the Des Moines lobe, which is flat and poorly
drained; and another model for the remainder of the state where the
topography is characteristically well drained. The parameters used in the
models are recurrence interval, drainage area, and channel slope (Reference
4).
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Discharges for two locations on the Skunk River, and for Onion Creek, are
the same as those used in Flood Insurance Studies for the Cities of Ames and
Story City, lowa (References 5 and 6) in order for this study to be consistent
with previously completed work.

The discharges for a third location on the Skunk River, for Squaw Creek
below Onion Creek, and for Worle Creek, are taken from the Flood
Insurance Studies for Ames and Story City, lowa, with an adjustment made
for a change in drainage area done by using a drainage area versus discharge
rates formula.

Peak discharges for the 10-, 50-, 100-, and 500-year floods of each flooding
source studied in detail in the community are shown in Table 1.

Hydrauliec Analyses

Analyses of the hydraulic characteristics of the streams in the community
were carried out to provide estimates of the elevations of the floods of the
selected recurrence intervals along each flooding source studied in detail.

Cross sections for the backwater computations were obtained from aerial
survey flown on April 22, 1979. The below water portions of the cross
sections were obtained by field measurement. All bridges, dams and
culverts were field measured to obtain the necessary dimensions and
elevations.

Hydraulies for portions of the Skunk River, Squaw Creek, Worle Creek were
taken directly from the City of Ames Flood Insurance Study (Reference 5).

Locations of selected cross sections used in the hydraulic analyses are shown
on the Flood Profiles. For stream segments for which a floodway was
computed (Section 4.2), selected cross section locations are also shown on
the Flood Boundary and Floodway Map.

Channel roughness factors (Manning's "n") used in the hydraulic
computations were chosen by engineering judgment and based on field
observations of the streams and flood plain areas. Values vary from 0.030 to
0.040 for the channel roughness and from 0.060 to 0.150 for flow in the
overbanks.

Starting water-surface elevations for Worle Creek, Onion Creek, and Squaw
Creek were taken from the City of Ames Flood Insurance Study at locations
where detailed study for Story County started and detailed study for Ames
terminated. Starting water-surface elevation for South Skunk River above
Story City is from the Flood Insurance Study for Story City. Starting water-
surface elevation for Skunk River above Ames is from the stage-discharge
relationship at the USGS gage station (No. 05-4700.00). The starting water-
surface elevation for the remainder of the detailed study areas in Story
County were calculated using slope-area method. Starting water-surface
elevations for Fourmile Creek were taken from the County of Polk Flood
Insurance Study (Reference 7).
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4.0

Water-surface elevations of floods of the selected recurrence intervals were
computed through use of the COE HEC-2 step-backwater computer program
(Reference 8).

Flood profiles were drawn showing the computed water-surface elevations
for floods of the selected recurrence intervals.

The hydraulic analyses for this study are based only on the effects of
unobstructed flow. The flood elevations as shown on the profiles are,
therefore, considered valid only if hydraulic structures, in general, remain
unobstructed and if channel and overbank conditions remain essentially the
same as ascertained during this study.

All elevations are referenced from National Geodetic Vertical Datum of
1929 (NGVD); elevation reference marks used in the study are shown on the
maps.

FLOOD PLAIN MANAGEMENT APPLICATIONS

The National Flood Insurance Program encourages state and local governments to
adopt sound flood plain management programs. Therefore, each Flood Insurance
Study includes a flood boundary map designed to assist communities in developing
sound flood plain management measures,

4.1

Flood Boundaries

In order to provide a national standard without regional diserimination, the
100-year flood has been adopted by FEMA as the base flood for purposes of
flood plain management measures. The 500-year flood is employed to
indicate additional areas of flood risk in the community. For each stream
studied in detail, the boundaries of the 100-year and the 500-year floods
have been delineated using the elevations determined at each cross section;
between cross sections the boundaries were interpolated using aerial
photography at a scale of 1:4800 and a contour interval of 10 feet
(Reference 9).

Approximate 100-year boundaries were taken directly from the Story
County Flood Hazard Boundary Map (Reference 10). Flood boundaries for
portions of the Skunk River and Squaw and Worle Creeks were taken from
the City of Ames Flood Insurance Study (Reference 5).

The boundaries of the 100- and 500-year floods are shown on the Flood
Boundary and Floodway Map. Small areas within the flood boundaries may
lie above the flood elevations and, therefore, not be subject to flooding;
owing to lack of detailed topographical information or to limitations of the
map scale, such areas are not shown. In cases where the 100-year and the
500-year flood boundaries are close together, only the 100-year boundary
has been shown.
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4.2

Floodways

Eneroachment on flood plains, such as artificial fill, reduces the flood-
carrying capacity, increases the flood heights of streams, and increases
flood hazards in areas beyond the encroachment itself. One aspect of flood
plain management involves balancing the economic gain from flood plain
development against the resulting increase in flood hazard. For purposes of
the National Flood Insurance Program, the concept of a floodway is used as
a tool to assist local communities in this aspeet of flood plain management.
Under this concept, the area of the 100-year flood is divided into a floodway
and a floodway fringe. The floodway is the channel of a stream plus any
adjacent flood plain areas that must be kept free of encroachment in order
that the 100-year flood may be carried without substantial inereases in flood
heights, Minimum standards of FEMA limit such increases in flood heights
to 1.0 foot, provided that hazardous velocities are not produced.

The floodways presented in this study were computed on the basis of equal
conveyance reduction from each side of the flood plain. Portions of the
Skunk River, Squaw , Worle, Indian and Rock Creeks floodways lie outside
the unincorporated areas. The results of these computations were tabulated
at selected cross sections for each stream segment for which a floodway
was computed (Table 2).

As shown on the Flood Boundary and Floodway Map, the floodway widths
were determined at cross sections; between cross sections, the boundaries
were interpolated. In cases where the boundaries of the floodway and the
100-year flood are either close together or collinear, only the floodway
boundary has been shown.

The area between the floodway and the boundary of the 100-year flood is
termed the floodway fringe. The floodway fringe thus encompasses the
portion of the flood plain that could be completely obstrueted without
increasing the water-surface elevation of the 100-year flood more than 1.0
foot at any point. Typical relationships between the floodway and the
floodway fringe and their significance to flood plain development are shown
in Figure 2.

12
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