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NOTICE TO FLOOD INSURANCE STUDY USERS

Communities participating in the National Flood Insurance Program have established repositories of
flood hazard data for floodplain management and flood insurance purposes. This Flood Insurance
Study (FIS) report may not contain all data available within the Community Map Repository. Please
contact the Community Map Repository for any additional data.

The Federal Emergency Management Agency (FEMA) may revise and republish part or all of this
FIS report at any time. In addition, FEMA may revise part of this FIS report by the Letter of Map
Revision process, which does not involve republication or redistribution of the FIS report. Therefore,
users should consult with community officials and check the Community Map Repository to obtain
the most current FIS report components.

Selected Flood Insurance Rate Map panels for this community contain information that was
previously shown separately on the corresponding Flood Boundary and Floodway Map panels (e.g.,
floodways, cross sections). In addition, former flood hazard zone designations have been changed as
follows:

0Old Zone: New Zone:
Al through A30 AE
B X
C X

Initial Countywide FIS Effective Date:
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1.0

FLOOD INSURANCE STUDY
MONTGOMERY COUNTY, INDIANA AND INCORPORATED AREAS

INTRODUCTION

1.1

Purpose of Study

This Flood Insurance Study (FIS) revises and supercedes the FIS reports and Flood
Insurance Rate Maps (FIRMs) in the geographic area of Montgomery County, Indiana,
including the City of Crawfordsville, the Towns of Alamo, Darlington, Ladoga, Linden,
New Market, New Richmond, New Ross, Waveland, Waynetown, and Wingate and the
unincorporated areas of Montgomery County (hereinafter referred to collectively as
Montgomery County), and aids in the administration of the National Flood Insurance Act
of 1968 and the Flood Disaster Protection Act of 1973. This study has developed flood risk
data for various areas of the community that will be used to establish actuarial flood
insurance rates and to assist the community in its efforts to promote sound floodplain
management. This information will also be used by Montgomery County to update
existing floodplain regulations as part of the Regular Phase of the National Flood
Insurance Program (NFIP), and by local and regional planners to further promote sound
land use and floodplain development. Minimum floodplain management requirements for
participation in the National Flood Insurance Program (NFIP) are set forth in the Code of
Federal Regulations at 44 CFR, 60.3.

In some states or communities, floodplain management criteria or regulations may exist
that are more restrictive or comprehensive than the minimum Federal requirements. In
such cases, the more restrictive criteria take precedence and the State (or other
jurisdictional agency) will be able to explain them.

The Towns of Alamo, Linden, New Market, New Richmond, New Ross, Waveland, and
Wingate have no special flood hazard areas identified in Montgomery County. All SFHA
information is provided in the Montgomery County, Indiana Flood Insurance Study
Report.

The Digital Flood Insurance Rate Map (DFIRM) and FIS report for this countywide study
have been produced in digital format. Flood hazard information was converted to meet the
Federal Emergency Management Agency (FEMA) DFIRM database specifications and
Geographic Information System (GIS) format requirements. The flood hazard information
was created and is provided in a digital format so that it can be incorporated into local GIS
and be accessed more easily by the community.



1.2

1.3

Authority and Acknowledgments

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

Information of the authority and acknowledgements for each of the new studies for
communities within Montgomery County was compiled and is shown below:

New Studies: The hydrologic and hydraulic analyses for approximate
stream reaches of Montgomery County were performed by
United Consulting Engineers and Architects, on behalf of the
Indiana Department of Natural Resources, under Indiana
Public Works Project Number E068102. The Indiana
Department of Natural Resources managed the production of
this study as part of their Cooperating Technical Partner
agreement with the Federal Emergency Management
Agency dated April 29, 2004, which was defined by the
Indiana DNR Mapping Activity Statement 06-12 dated June
22, 2006 and funded under agreement number EMC-2006-
GR-7016.

Sugar Creek: The floodway redelineation for the reach of Sugar Creek
near the community of Crawfordsville was prepared for the
Indiana Department of Natural Resources by the Louisville
District of the US Army Corps of Engineers.

Redelineation of the previously effective flood hazard information for this FIS report,
correction to the North American Vertical Datum of 1988, and conversion of the
unincorporated and incorporated areas of Montgomery County into the Countywide format
was performed by United Consulting Engineers and Architects, on behalf of the Indiana
Department of Natural Resources, under Indiana Public Works Project Number E068102.
The Indiana Department of Natural Resources managed the production of this study as part
of their Cooperating Technical Partner agreement with the Federal Emergency
Management Agency dated April 29, 2004, which was defined by the Indiana DNR
Mapping Activity Statement 06-12 dated June 22, 2006 and funded under agreement
number EMC-2006-GR-7016.

Coordination

The purpose of an initial Consultation Coordinated Officer’s (CCO’s) meeting is to discuss
the scope of the FIS. A final CCO meeting is held to review the results of the study. The



initial and final CCO meetings were attended by the study contractor, FEMA (or the
Federal Insurance Administration), the Indiana Department of Natural Resources (IDNR),
and the affected communities.

For this countywide FIS, an initial CCO meeting was held on August 13, 2005, and was
attended by IDNR and representatives from the Town of Ladoga and Montgomery County.

The results of the countywide study were reviewed at the final CCO meting held on , and
attended by representatives of FEMA, IDNR and . All problems raised at that meeting
have been addressed.

2.0 AREA STUDIED

2.1

Scope of Study

This FIS covers the geographic area of Montgomery County, Indiana, including the
incorporated communities listed in Section 1.1

All FIRM panels for Montgomery County have been revised, updated, and republished in
countywide format as a part of this FIS. The FIRM panel index, provided as Exhibit 2,
illustrates the revised FIRM panel layout.

Approximate methods of analysis were used to study those areas having a low
development potential or minimal flood hazards as identified during the initial CCO
meeting. For this study, sixteen (16) new stream reaches were studied using approximate
methods. The scope and methods of new approximate studies were proposed and agreed
upon by FEMA, the IDNR, and Montgomery County.

The areas studied by detailed methods were selected with priority given to all known flood
hazards areas and areas of projected development of proposed construction. This study
incorporates new detailed studies of Dry Branch and the Unnamed Tributary to Dry
Branch, performed for and approved by IDNR. For detailed stream reaches that were
studied in previous FIS reports, flood hazard areas were redelineated using updated and
revised topographic mapping.

This FIS update also incorporates the determination of letters issued by FEMA resulting in
map changes (Letters of Map Change, or LOMC’s). No Letters of Map Revisions
(LOMRs) have been issued for Montgomery County. Letters of Map Amendment
(LOMA’s) incorporated for this study are summarized in the Summary of Map Actions
(SOMA) included in the Technical Support Data Notebook (TSDN) associated with this
FIS update. Copies of the TSDN may be obtained from the Community Map Repository.



Table 1: Streams Studied by Detailed Methods

Dry Branch Unnamed Tributary Dry Branch (Trib 2)

Table 2: Streams Studied by Redelineation Methods

Sugar Creek
Table 3: Streams Studied by Approximate Methods

Black Creek Cornstalk Creek

Dry Branch Trib. 1 East Fork Coal Creek

Haw Creek Honey Creek

Little Raccoon Creek (East) Little Sugar Creek

Lye Creek Offield Creek

Offield Creek Trib. 1 Raccoon Creek

Shelly Drain Sugar Creek

Walnut Fork Sugar Creek

Table 4: Scope of Study
Stream Limits of Detailed Study
Dry Branch Mouth to railroad crossing, SW V4 of
section 4

Unnamed Tributary Dry Branch Mouth to County Road 150 South
Stream Limits of Redelineation Study
Sugar Creek Limit of Detailed Study
Stream Limits of Approximate Study
Black Creek Mouth to County Road 150 East
Cornstalk Creek Putnam County Line to limit of zone A
Dry Branch Trib. 1 Mouth to Crawfordsville City Limit
East Fork Coal Creek Fountain County line to limit of zone A
Haw Creek Mouth to limit of zone A
Honey Creek Mouth to limit of zone A
Little Raccoon Creek (East) Mouth to Hendricks County Line
Little Sugar Creek Mouth to limit of zone A
Lye Creek Mouth to confluence with Bowers Creek
Offield Creek Mouth to County Road 350 South
Offield Creek Trib. 1 Mouth to County Road 100 East
Raccoon Creek Putnam County Line to limit of zone A
Shelly Drain Mouth to railroad tracks
Sugar Creek Limit of Detailed Study to Boone County
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Line

Sugar Creek Parke County Line to Limit of Detailed
Study
Walnut Fork Sugar Creek Mouth to Limit of zone A

Community Description

Montgomery County is located in west-central Indiana and is bordered by Tippecanoe
County to the north, Clinton County to the northeast, Boone County to the east, Hendricks
County to the southeast, Putnam County to the south, Park County to the southwest, and
Fountain County to the west. Montgomery County is located approximately 45 miles
northwest of Indianapolis and approximately 140 miles south of Chicago, Illinois.
Montgomery County is served by Interstate 74, US Routes 136, and 231, and State Routes
25, 32, 47, 55, 246 and 342. According to the STATS, the estimated population of
Montgomery County in 2007 was reported to be 37,881.

According to the National Oceanic and Atmospheric Administration (NOAA), average
daily temperatures for Montgomery County range from 72 degrees Fahrenheit (F) in
summer to 27 degrees F in winter. For the period of record between 1971 and 2000,
annual average precipitation is approximately 39.7 inches.

The Town of Alamo is located in southwestern Montgomery County. According to
STATS Indiana, the estimated population of Alamo in 2007 was 136. The major routes
through Alamo are County Road 400 South and County Road 825 West.

The City of Crawfordsville is located in central Montgomery County, and is the county
seat of government. According to STATS Indiana, the estimated population of
Crawfordsville in 2007 was 15,066. The major routes through Crawfordsville are U.S.
Routes 136 and 231.

The Town of Darlington is located in northeastern Montgomery County. According to
STATS Indiana, the estimated population of Darlington in 2007 was 832. The major route
through Darlington is State Route 47.

The Town of Ladoga is located in southeastern Montgomery County. According to
STATS Indiana, the estimated population of Ladoga in 2007 was 1,020. The major route
through Ladoga is State Route 234.

The Town of Linden is located in northern Montgomery County. According to STATS
Indiana, the estimated population of Linden in 2007 was 684. The major route through
Linden is U.S. Route 231.

The Town of New Market is located in southern Montgomery County. According to
STATS Indiana, the estimated population of New Market in 2007 was 645. The major
routes through New Market are County Road 100 West and County Road 600 South.
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The Town of New Richmond is located in northern Montgomery County. According to
STATS Indiana, the estimated population of New Richmond in 2007 was 339. The major
routes through New Richmond are County Road 400 West and County Road 1050 North.

The Town of New Ross is located in eastern Montgomery County. According to STATS
Indiana, the estimated population of New Ross in 2007 was 325. The major route through
New Ross is U.S. Route 136.

The Town of Waveland is located in southwestern Montgomery County. According to
STATS Indiana, the estimated population of Waveland in 2007 was 404. The major route
through Waveland is State Route 59.

The Town of Waynetown is located in western Montgomery County. According to
STATS Indiana, the estimated population of Waynetown in 2007 was 884. The major
route through Waynetown is U.S. Route 136.

The Town of Wingate is located in northwestern Montgomery County. According to
STATS Indiana, the estimated population of Wingate in 2007 was 293. The major routes
through Wingate are State Route 25 and State Route 55.

Principal Flood Problems

Major flooding in Montgomery County primarily occurs along Sugar Creek at its
tributaries. Major floods principally occur during the winter and spring months, but can
occur during any season. Generally, two types of storm events cause flooding. During the
winter and spring, storms of moderate intensity and long duration, coupled with frozen
ground, cause flooding to occur. During the summer, thunderstorms which have high
intensities and relatively short durations can cause floods. Localized flood problems in the
incorporated areas are summarized below:

Alamo, Town of: No flooding potential in Montgomery County.

Crawfordsville, Town of: Subject to flooding from Sugar Creek and a number of
tributaries to Sugar Creek. Records of river stages and
discharges on Sugar Creek are maintained in the study area
from October 1913, by the U. S. Geological Survey. This
gage is located Crawfordsville. Table 5 lists the flood crest
stages and discharges for the past major floods.



2.4

Table 5: Flood Crest Elevations
USGS gage for Sugar Creek at Crawfordsville

Year

1913

1927

1943

1957

1991
Darlington, Town of:
Ladoga, Town of:
Lindon, Town of:
New Market, Town of’
New Richmond, Town of:
New Ross, Town of:
Waveland, Town of:

Waynetown, Town of:

Wingate, Town of:

Elevation
Peak Discharge(cfs) (feet, NAVD 1988)
36,000 674.75
24,300 671.55
24,000 671.47
26,300 671.85
21,200 670.64

Subject to flooding from Sugar Creek.

Subject to flooding from Big Raccoon Creek.
No flooding potential in Montgomery County.
No flooding potential in Montgomery County.
No flooding potential in Montgomery County.
No flooding potential in Montgomery County.
No flooding potential in Montgomery County.
Subject to flooding from East Fork Coal Creek.

No flooding potential in Montgomery County.

Flood Protection Measures

There are no dikes, flood levee systems, flood control reservoirs, or flood control dams in
the study area, nor are any planned.
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ENGINEERING METHODS

For the flooding sources studied by detailed methods in Montgomery County, standard hydrologic
and hydraulic study methods were used to determine the flood hazard data required for this study.
Flood events of a magnitude that are expected to be equaled 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 floodplain management and for flood insurance rates. These events,
commonly termed the 10-, 50-, 100-, and 500-year floods, have a 10-, 2-, 1- and 0.2-percent
chance, respectively, of being equaled 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 1 year are considered. For example, the risk of having a
flood that equals or exceeds the 1-percent- annual-chance flood in any 50-year period is
approximately 40 percent (4 in 10); for any 90-year period, the risk increases to approximately 60
percent (6 in 10). The analyses reported herein 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 Analysis

Hydrologic analyses were carried out to establish peak discharge-frequency relationships
for each flooding source studied by detailed methods affecting Montgomery County.
Table 6 contains a summary of peak discharges for the 10-, 2-, 1-, and 0.2-percent annual
chance floods, where applicable, for each flooding source studied in detail in Montgomery
County. Source citations refer to the source of the detailed study.

Table 6. Summary of Discharges

Peak Discharge (cfs)

10% 2% 1% 0.2%
Flooding Source Drainage Arca Annual Annual Annual Annual
And Location (Square Miles) Chance Chance Chance Chance
Dry Branch
At CR 200 East 1.78 280 460 550 800
AtRR
(u/s of Milligan Park) 2.89 450 740 890 1,290
At Washington Street 3.6 560 920 1,100 1,600
u/s of Trib. 2 4.05 630 1,040 1,240 1,790
d/s of Trib. 2 6.87 1,060 1,740 2,080 3,010
d/s of Trib. 1 7.61 1,180 1,920 2,300 3,320
At Mouth 7.87 1,210 1,990 2,370 3,430
Unnamed Tributary Dry Branch
At CR 150 South 1.09 220 360 420 610
At SR 47 2.08 390 640 770 1110
At Mouth 2.82 520 850 1010 1460



Table 6. Summary of Discharges (Continued)

Peak Discharge (cfs)

10% 2% 1% 0.2%
Flooding Source Drainage Arca Annual Annual Annual Annual
And Location (Square Miles) Chance Chance Chance Chance
Sugar Creck
Above Mill Creek 563 19,600 * 36,000 *
At USGS gage
(Crawfordsville) 509 18,500 * 34,000
Above Walnut Fork 415 16,400 * 30,000

*profiles not computed

3.2

Standard and accepted hydrologic methods were used to develop discharge data on the
study streams in Montgomery County. These data were coordinated with the Indiana
Department of Natural Resources, the Natural Resources Conservation Service (formally
the Soil Conservation Service), the U. S. Geological Survey and the Louisville District of
the U. S. Army Corps of Engineers, through a Memorandum Of Understanding dated May
6, 1976. Discharge curves for the 10-, 2-, 1-, and 0.2-percent annual chance floods were
developed for each study stream using several different procedures and compared for
consistency.

Hydraulic Analysis

Analyses of the hydraulic characteristics of flooding from the sources studied were carried
out to provide estimates of the elevations of floods of the selected recurrence intervals.
Users should be aware that flood elevations shown on the Flood Insurance Rate Map
(FIRM) represent rounded whole-foot elevations and may not exactly reflect the elevations
shown on the Flood Profiles or in the Floodway Data table in the FIS report. Flood
elevations shown on the FIRM are primarily intended for flood insurance rating purposes.
For construction and/or floodplain management purposes, users are cautioned to us the
flood elevation data presented in this FIS report in conjunction with the data shown on the
FIRM.

Cross sections for the backwater analyses were obtained from a variety of sources
including: physical survey data, IDNR contour mapping, USGS topographic mapping and
local contour mapping developed produced by Montgomery County.

Water-surface elevations along Sugar Creek for floods of the selected recurrence intervals
were computed through use of the USACE HEC-2 step-backwater computer program. For
the new detailed and approximate study reaches, the USACE HEC-RAS program was
used. HEC-RAS is an updated version of the HEC-2 program used to perform step-
backwater analyses.
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Flood profiles were prepared for all streams studied by detailed methods and show
computed water-surface elevations to an accuracy of 0.5 feet for floods of the selected
recurrence intervals. For this countywide FIS, flood profiles and approved LOMRs have
been consolidated into continuous stream reaches and adjusted to reflect the current
vertical datum as described in Section 3.3. New profiles have been prepared for the new
detailed studies and for the purposes of incorporating the LOMRSs described in Section 2.1
above.

Channel and overbank roughness factors (Manning’s “n” values) used in the hydraulic
computations were chosen by engineering judgment and were based on field observations
of the stream and floodplain areas. Channel and overbank roughness factors used in the
detailed studies are summarized by stream in Table 7.

Table 7. Channel and Overbank Roughness Factors

Roughness Coefticients

Stream Main Channel Overbanks
Dry Branch .040-.050 .050-.100
Unnamed Tributary Dry Branch .040-.045 .040-.100
Sugar Creek .035-.040 .040-.090

For new approximate study areas, analyses were based on field inspection and modeling of
the stream reaches using simplified HEC-RAS models. Structural measurements or field
surveying was not performed. Cross section geometry was derived from topographic
mapping provided by Montgomery County with a maximum contour interval of 2 feet.
Starting elevations were assumed to be normal depth.

The hydraulic analyses for this study were based on unobstructed flow. The flood
elevations shown on the Flood Profiles (Exhibit 1) are thus considered valid only if
hydraulic structures remain unobstructed, operate properly, and do not fail.

Vertical Datum

All FIS reports and FIRMs are referenced to a specific vertical datum. The vertical datum
provides a starting point against which flood, ground, and structure elevations can be
referenced and compared. Until recently, the standard vertical datum in use for newly
created or revised FIS reports and FIRMs was the National Geodetic Vertical Datum of
1929 (NGVD29). With the finalization of the North American Vertical Datum of 1988
(NAVDS8S), many FIS reports and FIRMs are being prepared using NAVDS8S8 as the
referenced vertical datum.

All flood elevations shown in this FIS report and on the FIRM are referenced to NAVDSS.
Structure and ground elevations in the community must, therefore, be referenced to

10
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NAVDSS8. It is important to note that adjacent communities may be referenced to
NGVD29. This may result in differences in Base Flood Elevations (BFEs) across the
corporate limits between the communities.

In this revision, a vertical datum conversion of -0.32 feet was calculated at the centroid of
the county and used to convert all elevations in Montgomery county from NGVD29 to
NAVDS88 using the National Geodetic Survey’s VERTCON online utility (VERTCON,
2005).

(NGVD29 - 0.32 =NAVDS8)

For more information on NAVDS88, see the FEMA publication entitled Converting the
National Flood Insurance Program to the North American Vertical Datum of 1988
(FEMA, June 1992), or contact the Vertical Network Branch, National Geodetic Survey,
Coast and Geodetic Survey, National Oceanic and Atmospheric Administration, Rockville,
Maryland 20910 (Internet address http://www.ngs.noaa.gov).

Temporary vertical monuments are often established during the preparation of a flood
hazard analysis for the purpose of establishing local vertical control. Although these
monuments are not shown on the FIRM, they may be found in the Technical Support Data
Notebook associated with the FIS report and FIRM for this community. Interested
individuals may contact FEMA to access these data.

FLOODPLAIN MANAGEMENT APPLICATIONS

The NFIP encourages State and local governments to adopt sound floodplain management
programs. Therefore, each FIS provides I1-percent-annual-chance flood elevations and
delineations of the 1- and 0.2-percent-annual-chance floodplain boundaries and 1-percent-annual-
chance floodway to assist communities in developing floodplain management measures. This
information is presented on the FIRM and in many components of the FIS report, including Flood
Profiles, and the Floodway Data table. Users should reference the data presented in the FIS report
as well as additional information that may be available at the local map repository before making
flood elevation and/or floodplain boundary determinations.

4.1  Floodplain Boundaries

To provide a national standard without regional discrimination, the 1-percent-annual-
chance flood has been adopted by FEMA as the base flood for floodplain management
purposes. The 0.2-percent-annual-chance flood is employed to indicate additional areas of
flood risk in the community. For each stream studied by detailed methods, the 1- and 0.2-
percent-annual-chance floodplain boundaries have been delineated using the flood
elevations determined at each cross section. Between cross sections, the boundaries were
interpolated using topographic maps provided by Montgomery County. This topographic

11
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mapping has a 2-contour interval and was derived from an aerial survey performed in
2006.

The 1- and 0.2-percent-annual-chance floodplain boundaries are shown on the FIRM
(Exhibit 2). On this map, the 1-percent-annual-chance floodplain boundary corresponds to
the boundary of the areas of special flood hazards (Zones A, AE, V, and VE); and the 0.2-
percent-annual-chance floodplain boundary corresponds to the boundary of areas of
moderate flood hazards. In cases where the 1- and 0.2-percent-annual-chance floodplain
boundaries are close together, only the 1-percent-annual-chance floodplain boundary has
been shown. Small areas within the floodplain boundaries may lie above the flood
elevations but cannot be shown due to limitations of the map scale and/or lack of detailed
topographic data.

For the streams studied by approximate methods, only the 1-percent-annual chance
floodplain boundary is shown on the FIRM (Exhibit 2).

Floodways

Encroachment on floodplains, such as structures and fill, reduces flood-carrying capacity,
increases flood heights and velocities, and increases flood hazards in areas beyond the
encroachment itself. One aspect of floodplain management involves balancing the
economic gain from floodplain development against the resulting increase in flood hazard.
For purposes of the NFIP, a floodway is used as a tool to assist local communities in this
aspect of floodplain management. Under this concept, the area of the 1-percent-annual-
chance floodplain is divided into a floodway and a floodway fringe. The floodway is the
channel of a stream, plus any adjacent floodplain areas, that must be kept free of
encroachment so that the 1-percent-annual-chance flood can be carried without substantial
increases in flood heights. Minimum Federal standards limit such increases to 1.0 foot,
provided that hazardous velocities are not produced. The floodways in this study are
presented to local agencies as minimum standards that can be adopted directly or that can
be used as a basis for additional floodway studies.

The State of Indiana, however, per Indiana Code IC 14-28-1 and Indiana Administrative
Code 312 TAC 10, has designated that encroachment in the floodplain is limited to that
which will cause no significant increase in flood height. As a result, floodways for this
study are delineated based on a flood surcharge of less than 0.15 feet. The floodways in
this study were approved by the IDNR, and are presented to local agencies as minimum
standards that can be adopted directly or that can be used as a basis for additional
floodway studies.

The floodway presented in this FIS report and on the FIRM was computed for certain
stream segments on the basis of equal conveyance reduction from each side of the
floodplain. Floodway widths were computed at cross sections. Between cross sections, the
floodway boundaries were interpolated. The results of the floodway computations have

12



been tabulated for selected cross sections (Table 8). In cases where the floodway and 1-
percent-annual-chance floodplain boundaries are either close together or collinear, only the
floodway boundary has been shown.

The area between the floodway and 1-percent-annual-chance floodplain boundaries is
termed the floodway fringe. The floodway fringe encompasses the portion of the
floodplain that could be completely obstructed without increasing the water-surface
elevation of the 1-percent-annual-chance flood more than 1.0 foot at any point. Typical
relationships between the floodway and the floodway fringe and their significance to
floodplain development are shown in Figure 1.

Figure 1: Floodway Schematic

-—————— LIMIT OF FLOODPLAIN FOR UNENCROACHED 19 ANNUAL CHAMCGE FLOOD ———

FLOODWAY FLOODWAY
FRINGE FLOODWAY FRINGE
ETREAM
T CHANMEL

FLOGD ELEVATION WHEN

GROUND SURFACE CONFINED WITHIM FLOODWAY

EMCROACHMEMT EMCROACHMENT

SURCHARG Eﬁ

AREA OF ALLOWABLE
FILL EMCROACHMEMNT, RAISING FLOOD ELEVATION
. GROUND SURFACE WILL BEFORE EMCROACHMENT
NOT CAUSE A SURCHARGE ON FLOODELAIM
THAT EXCEEDS THE }

IMDICATED STAMDARDS

LIWE A - B I8 THE FLOOD ELEVATION BEFORE ENCROACHMENT
LINE C = [ 1S THE FLOOD ELEVATION AFTER ENCROACHMENT

*SURCHARGE MOT 7O EXCEED 1.0 FOOT (FEMA REQUIREMENT) OR LESSER HEIGHT IF SPECIFIED BY STATE OR COMMUMETY,

13



1% ANNUAL CHANCE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1 WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLOODWAY INCREASE
FEET) SECOND)
Dry Branch
A 2698 223 455 52 659.6 659.6 659.7 0.1
B 3617 294 668 3.6 666.8 666.8 666.8 0.0
C 4679 201 489 4.7 672.9 672.9 672.9 0.0
D 5784 98 268 8.6 679.3 679.3 679.3 0.0
E 6820 362 932 2.5 687.9 687.9 688.0 0.1
F 7717 280 1003 2.1 688.8 688.8 688.9 0.1
G 9931 66 254 4.9 701.9 701.9 701.9 0.0
H 11618 185 874 1.4 716.3 716.3 716.3 0.0
I 12162 60 265 4.7 716.6 716.6 716.7 0.1
J 12810 106 247 5.0 720.4 720.4 720.5 0.1
K 13391 46 220 5.6 724.5 724.5 724.5 0.0
L 13899 71 289 4.3 726.8 726.8 726.9 0.1
M 14896 51 256 4.8 734.7 734.7 734.7 0.0
N 16098 41 204 5.4 740.3 740.3 740.3 0.0
O 16671 34 148 7.4 743.2 743.2 743.2 0.0
P 17055 40 181 6.1 746.5 746.5 746.5 0.0
Q 18270 109 377 29 754.8 754.8 754.8 0.0
R 19387 100 328 3.4 758.5 758.5 758.5 0.0
S 20087 191 698 1.6 762.7 762.7 762.7 0.0
T 21999 119 334 3.3 764.4 764.4 764.5 0.1

TFeet above confluence with Sugar Creek
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1% ANNUAL CHANCE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1 WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLOODWAY INCREASE
FEET) SECOND)
Sugar Creek

A 34.73 473 6251 58 647.2 647.2 647.3 0.1
B 34.81 202 5058 71 647.5 647.5 647.6 0.1
C 34.97 276 4634 7.8 648.2 648.2 648.3 0.1
D 3513 481 5497 6.5 649.4 649.4 649.5 0.1
E 35.84 535 5653 6.4 652.2 652.2 652.3 0.1
F 35.95 353 5703 6.3 652.8 652.8 652.9 0.1
G 36.05 825 7812 46 653.7 653.7 653.8 0.1
H 36.14 911 9586 3.6 654.5 654.5 654.6 0.1
I 36.34 1586 13056 26 654.8 654.8 654.9 0.1
J 36.53 1458 13318 26 655.0 655.0 655.1 0.1
K 36.67 1020 12194 28 655.2 655.2 655.3 0.1
L 36.79 1167 12348 28 655.4 655.4 655.5 0.1
M 36.92 1340 9842 35 655.5 655.5 655.6 0.1
N 37.01 1189 9168 3.8 655.5 655.5 655.6 0.1
©) 37.22 1422 9084 3.8 655.7 655.7 655.8 0.1
P 37.68 1675 8031 43 656.3 656.3 656.4 0.1
Q 38.00 1242 8581 4.0 658.1 658.1 658.2 0.1
R 38.40 814 5527 6.2 661.0 661.0 661.1 0.1
S 38.64 486 6604 51 663.4 663.4 663.5 0.1
T 38.80 295 4342 7.8 663.9 663.9 664.0 0.1
U 38.84 345 4411 7.7 664.8 664.8 664.9 0.1
vV 38.91 206 3424 9.9 664.9 664.9 665.0 0.1
W 39.00 313 4385 7.8 666.0 666.0 666.1 0.1
X 39.11 464 5992 57 667.1 667.1 667.2 0.1
Y 39 48 505 6583 52 668.8 668.8 668.9 0.1
Z 39.60 527 6049 56 669.5 669.5 669.6 0.1

"Miles above confluence with Wabash River
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1% ANNUAL CHANCE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1 WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLOODWAY INCREASE
FEET) SECOND)
Sugar Creek (cont.)
AA 390.83 303 7214 47 671.0 671.0 671.1 0.1
AB 390.84 251 6148 55 671.2 671.2 671.3 0.1
AC 30.88 204 5601 6.1 671.8 671.8 671.9 0.1
AD 39.96 331 6230 55 672.3 672.3 672.4 0.1
AE 40.11 330 5874 58 673.1 673.1 673.2 0.1
AF 40.27 247 5005 6.8 674.0 674.0 674.1 0.1
AG 40.30 320 4126 8.2 674.0 674.0 674.1 0.1
AH 40.32 418 5091 6.7 674.2 674.2 674.3 0.1
Al 40.37 304 4951 6.9 674.2 674.2 674.3 0.1
AJ 40.52 554 7660 4.4 675.7 675.7 675.8 0.1
AK 40.67 477 7183 47 676.2 676.2 676.3 0.1
AL 40.80 366 4593 7.4 676.5 676.5 676.6 0.1
AM 40.94 494 4952 6.9 677.2 677.2 677.3 0.1
AN 41.08 242 4940 6.9 678.0 678.0 678.1 0.1
AO 4112 232 5127 6.6 678.5 678.5 678.6 0.1
AP 4116 334 5206 6.5 678.6 678.6 678.7 0.1
AQ 41.38 171 4520 7.5 679.5 679.5 679.6 0.1
AR 41.67 377 5795 52 681.4 681.4 681.5 0.1
AS 41.90 833 7912 3.8 682.4 682.4 682.5 0.1
AT 42.06 652 9299 3.2 683.1 683.1 683.2 0.1
AU 4219 591 8769 3.4 683.5 683.5 683.6 0.1
AV 42 41 627 5164 58 684.0 684.0 684.1 0.1
AW 42 67 437 4869 6.2 685.4 685.4 685.5 0.1
AX 4276 289 4641 6.5 686.1 686.1 686.2 0.1
AY 4285 376 5204 58 686.7 686.7 686.8 0.1
AZ 42.93 443 4877 6.2 686.7 686.7 686.8 0.1
BA 43.20 448 5199 58 688.7 688.7 688.8 0.1

"Miles above confluence with Wabash River
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1% ANNUAL CHANCE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1 WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLOODWAY INCREASE
FEET) SECOND)
Unnamed Tributary Dry Branch

A 775 55 173 5.9 700.2 700.2 700.2 0.0
B 1015 47 133 7.6 702.3 702.3 702.3 0.0
C 1463 38 146 6.9 708.7 708.7 706.8 0.1
D 1872 44 149 6.8 710.0 710.0 710.0 0.0
E 2438 34 103 9.8 713.7 713.7 713.7 0.0
F 2602 54 177 5.7 716.3 716.3 716.4 0.1
G 3072 80 264 3.8 721.6 721.6 721.7 0.1
H 3601 47 179 5.7 725.3 725.3 725.3 0.0
I 3807 50 160 6.3 726.4 726.4 726.5 0.1
J 4160 55 211 4.8 728.8 728.8 728.9 0.1
K 4503 43 140 7.2 730.5 730.5 730.5 0.0
L 4851 55 214 4.7 733.3 733.3 733.4 0.1
M 5312 42 167 6.0 735.3 735.3 735.3 0.0
N 5863 59 198 5.1 738.5 738.5 738.6 0.1
O 7207 42 124 6.2 744.6 744.6 744.6 0.0
P 8082 59 228 3.4 749.7 749.7 749.8 0.1
Q 8527 29 125 6.1 750.7 750.7 750.7 0.0
R 8764 31 89 8.7 752.3 752.3 752.4 0.1
S 10679 46 152 5.1 762.0 762.0 762.1 0.1
T 11083 45 157 4.9 763.7 763.7 763.7 0.0
u 12413 52 161 4.8 769.3 769.3 769.4 0.1
\ 13226 111 262 2.9 772.3 772.3 772.4 0.1
W 14059 180 290 2.7 774.7 774.7 774.8 0.1
X 14770 178 296 26 777.2 777.2 777.3 0.1
Y 15355 68 194 4.0 779.8 779.8 779.9 0.1
z 15637 96 431 1.8 780.4 780.4 780.5 0.1

TFeet above confluence with Dry Branch
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1% ANNUAL CHANCE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1 WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLOODWAY INCREASE
FEET) SECOND)
Unnamed Tributary Dry Branch
(Continued)
AA 15846 109 332 23 780.5 780.5 780.6 0.1
AB 17672 157 465 1.7 785.2 785.2 785.2 0.0
AC 18372 90 206 3.7 787.0 787.0 787.1 0.1
AD 18597 72 193 4.0 787.8 787.8 787.9 0.1
AE 18683 108 296 26 788.1 788.1 788.2 0.1
AF 18930 106 165 26 788.5 788.5 788.6 0.1
AG 19642 204 213 2.0 791.0 791.0 791.1 0.1

"Feet above confluence with Dry Branch
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5.0

INSURANCE APPLICATIONS

For flood insurance rating purposes, flood insurance zone designations are assigned to a
community based on the results of the engineering analyses. These zones are as follows:

Zone A

Zone A is the flood insurance risk zone that corresponds to the 1-percent-annual-chance
floodplains that are determined in the FIS by approximate methods. Because detailed
hydraulic analyses are not performed for such areas, no BFEs or base flood depths are
shown within this zone.

Zone AE

Zone AE is the flood insurance risk zone that corresponds to the 1-percent-annual-chance
floodplains that are determined in the FIS by detailed methods. In most instances, whole-
foot BFEs derived from the detailed hydraulic analyses are shown at selected intervals
within this zone.

Zone AH

Zone AH is the flood insurance risk zone that corresponds to the areas of 1-percent-
annual-chance shallow flooding (usually areas of ponding) where average depths are
between 1 and 3 feet. Whole-foot BFEs derived from the detailed hydraulic analyses are
shown at selected intervals within this zone.

Zone AO

Zone AO is the flood insurance risk zone that corresponds to the areas of 1-percent-
annual-chance shallow flooding (usually sheet flow on sloping terrain) where average
depths are between 1 and 3 feet. Average whole-foot base flood depths derived from the
detailed hydraulic analyses are shown within this zone.

Zone AR

Zone AR is the flood insurance risk zone that corresponds to an area of special flood
hazard formerly protected from the 1-percent-annual-chance flood event by a flood-
control system that was subsequently decertified. Zone AR indicates that the former
flood-control system is being restored to provide protection from the 1-percent-annual-
chance or greater flood event.
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Zone A99

Zone A99 is the flood insurance risk zone that corresponds to areas of the 1-percent-
annual-chance floodplain that will be protected by a Federal flood protection system
where construction has reached specified statutory milestones. No BFEs or depths are
shown within this zone.

Zone V

Zone V is the flood insurance risk zone that corresponds to the 1-percent-annual-chance
coastal floodplains that have additional hazards associated with storm waves. Because
approximate hydraulic analyses are performed for such areas, no BFEs are shown within
this zone.

Zone VE

Zone VE is the flood insurance risk zone that corresponds to the 1-percent-annual-chance
coastal floodplains that have additional hazards associated with storm waves. Whole-foot
BFEs derived from the detailed hydraulic analyses are shown at selected intervals within
this zone.

Zone X

Zone X is the flood insurance risk zone that corresponds to areas outside the 0.2-percent-
annual-chance floodplain, areas within the 0.2-percent-annual-chance floodplain, areas of
1-percent-annual-chance flooding where average depths are less
than 1 foot, areas of 1-percent-annual-chance flooding where the contributing drainage
area is less than 1 square mile, and areas protected from the 1-percent-annual-chance
flood by levees. No BFEs or base flood depths are shown within this zone.

Zone X (Future Base Flood)

Zone X (Future Base Flood) is the flood insurance risk zone that corresponds to the 1-
percent-annual-chance floodplains that are determined based on future-conditions
hydrology. No BFEs or base flood depths are shown within this zone.

Zone D

Zone D is the flood insurance risk zone that corresponds to unstudied areas where flood
hazards are undetermined, but possible.
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