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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 may not contain all data available within the repository. It is advisable to
contact the community repository for any additional data.

Selected Flood Insurance Rate Map panels for the 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 designations have been
changed as follows: : '

. Old Zone : New Zone
Al through A30 AE
V1 through V30 R VE
B X

C . , X

Part or all of this Flood Insurance Study may be revised and republished at any time. . In addition,
part of this Flood Insurance Study may be revised by the Letter of Map Revision process, which
does not.involve republication or redistribution of  the Flood Insurance Study. It is, therefore, the
responsibility of the user to consult with community officials and to check the community
repository to obtain the most current Flood Insurance Study components.

In_itial Countywide FIS Effective Date: January 16, 2009 _
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1.0

FLOOD INSURANCE STUDY -

CODINGTON COUNTY, SOUTH DAKOTA AND INCORPORATED AREAS

INTRODUCTION

1

1.2

Purpose of Stndy

This Flood Insurance Study (FIS) revises and updates information on the
existence and severity of flood hazards in the geographic area of Codington
County, South Dakota, including the City of Watertown and the unincorporated
areas of Codington County (referred to collectively herein as Codington 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 hazard
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. 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.

No special flood hazard areas were identified in the Town of Henry or the Town

of Wallace.

.Authority and Acknowledgments

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

The hydrologic and hydraulic analyses for the 1989 City of Watertown study was
performed by Enviroscience, Inc., for the Federal Emergency Management
Agency (FEMA) under Contract EMW-85-G-1967. The study was completed in
April 1987. For the 2007 revision to the City of Watertown study, the hydrologic
and hydraulic analyses were prepared by the U.S. Army Corps of Engineers
(USACE) for FEMA, under Interagency Agreement No. EMW-98-IA-0176,
Project Order No. 6. The study was completed in August 2005.

The hydrologic and hydraulic analyses for this revision was performed by
Houston Engineering, Inc (HEI), for the South Dakota Office of Emergency
Management (OEM) and the Federal Emergency Management Agency (FEMA),
under Contract No. EMD-2006-GR- 0674 This study was completed in January
2007.

Transportation and Public Land Survey System information was provided by the
First District Association of Local Governments, Watertown, South Dakota, June
2006. '
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Coordination

A Pre-Scoping Report was prepared on behalf of FEMA by Michael Baker Jr.,
Inc. in September 2005. As part of the pre-scoping process, communities were
contacted by letter with some follow up phone contacts. : '

The initial Consultation Coordination Officer (CCO) meeting for the county-wide
DFIRM project was held on March 6, 2006, and attended by representatives of
Codington County, the City of Watertown, the South Dakota Office of
Emergency Management (OEM), FEMA, and Houston Engineering, Inc (HEI) to
explain the nature and purpose of the county-wide DFIRM project and to identify
the streams to be studied by detailed and approximate methods. -

The results of this study were reviewed at the final CCO meeting held on
December 12, 2007 and attended by representatives of Codington County, the
City of Watertown, OEM, FEMA, and HEI. All issues raised at that meeting have’
been addressed in th1s study.

For the 2007 City of Watertown study, the initial CCO meeting was held on
February 28, 2000 and attended by representatives of the City of Watertown,
FEMA, and the U.S. Army Corps of Engineers (USACE). A second CCO meeting
was held on August 6, 2001, to discuss revisions to include newly acquired
topographic mapping obtained by the City of Watertown. A teleconference was
held on October 12, 2004, to discuss the ongoing FIS. A third meeting was held
on ‘April 27, 2005, to present the proposed flood boundaries for the 1- and 0.2-
percent-annual-chance floodplains and the floodway to the City.

For the 1989 City of Watertown study, the initial CCO meeting Was held in
March 1985 and attended by representatives from the City of Watertown FEMA
and Enviroscience. :

2.0 AREA STUDIED

2.1

Scope of Study
This FIS covers the geographic area of Codington County, South Dakota.

The following ﬂobding sources were studied by detailed methods: Big Sioux
River, Roby Creek, Pelican Lake, and Lake Kampeska. - ‘

Limits of detailed study are indicated on the Flood Profiles (Exhibit 1) and on the
FIRM (Exhibit 2). 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 '

The approximate floodplain for Willow Creek was refined from the conﬂuence
with the Big Sioux River to 459" Ave using a study provided by the City of
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Watertown. Approximate analyses were used to study those areas having a low
development potential or minimal flood hazards. The scope and methods of study
were proposed to and agreed upon by FEMA and Codington County.

The latest study of the Big Sioux -River was completed under the authority of
FEMA's Limited Map Maintenance Program (LMMP). The studied reach of the
Big Sioux- River extends from just upstream from the confluence with Willow
Creek, which is located downstream from Watertown, to 5.6 river miles upstream,
terminating just upstream from the 14th Avenue North Bridge. The study also
includes a portion of Pelican Lake on the southwestern edge of the City of
Watertown (USACE, 2005).

As part of the county-wide DFIRM. project, approximately 4.3 miles of Roby
Creek was studied by detailed methods from the confluence with the Big Sioux
River to 4™ St. NE and 14™ Ave NW. Lake Kampeska and Pelican Lake were
also mapped in detail using new topographic data provided by the City of

~ Watertown. .

Community Description

Codington County is located in northeastern South Dakota, approximately 100
miles north of Sioux: Falls, South Dakota. It is bordered by Grant County to the
northeast. Deuel County to the southeast, Hamlin County to the south, Clark
County to the west, and Day County to the northwest. The City of Watertown is

- the county seat. The total land area within the county is approximately 688 square

miles. According to U.S. Census Bureau figures, the population in 2000 was
25,897 (U.S. Census Bureau Website, 2007).

The Big Sioux- River originates in northeastern South Dakota and flows in a
southerly direction to its confluence with the Missouri River just upstream from
Sioux City, Iowa. Its drainage area contributing to flow throughout the City of
Watertown encompasses 322 square miles. Roby Creek, a tributary that flows
southerly to the Big Sioux River through the eastern part of the City of
Watertown, is 4.3 miles long and has a drainage area of 3.4 square miles. Willow
Creek flows into the Big Sioux River along the eastern edge of the City of
Watertown and has a drainage area of approximately 110 square miles.

The climate of Codington County, South Dakota is continental temperate with
large daily fluctuations in temperature. The average daily temperature in winter is
approximately 15 degrees Fahrenheit (°F), and the average daily temperature in
summer is approximately 70°F. Annual average precipitation of the region is 28
inches (Rukstad, L. R. and L. S. Hedges, 1964). Of this, 75%, or about 17 inches,
falls in April through September.

Codington Couhty is situated on a glaciated highland called the Coteau des
Prairies. The topography varies from gentle to steep slopes. The s01ls are typical
of a cool moist prairie, generally silty and loamy.
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2.3-  Principal Flood Problems

Most major ﬂoodiﬁg of the Big Sioux River basin and within Codington County
is the result of spring snowmelt and/or rainfall events. Flooding occurring.in the
middle and late summer months is associated with high intensity rainstorms.

Flood flows from the Big Sioux River are also the source of major problems
associated with high lake levels on lakes in the study area; Lake Kampeska and
Pelican Lake. Problems include inundation of shoreline homes and erosion of
lakefront lands. Additional damage to homes and erosion of shoreline properties
occur because of wave action associated with high lake levels and winds (Vallard,
Arnold, 1929-1985; USACE, 1977, USACE 1970; South Dakota Department of
Water and Natural Resources, 1981)

Flooding that occurs on Roby Creek is generally shallow and localized at the east
end of Watertown. The flooding between Arrow Avenue North and U.S. Highway
212 covers a large area and is difficult to define because of the low relief and
undersized storm sewers. There is no defined channel to contain the flood flows
along this reach of Roby Creek once the storm sewer capacity is exceeded.

2.4 Flood Protection Measures

There are several projects within Codington County that provide minimal
protection to riverside properties -from frequent flood events. These projects
include' a diversion dam and canal system to divert water from the Big Sioux
River during low-flow periods in an attempt to maintain the water level in Pelican

- Lake. Another project -consists of a 0.25 mile channelization of the Big Sioux
River just south of U.S. Highway 212 in Watertown (USACE, 1986).. The City of
Watertown has constructed several stormwater detention structures within the
Roby Creek watershed to help reduce peak flood discharges.

ENGINEERING METHODS

For the flooding sources studied by detailed methods in the county, standard hydrologic
and hydraulic study methods were used to determine the flood-hazard data required for
this FIS. Flood events of a magnitude that is 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 s1gn1ﬁcance 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 Analyses "

Hydrologic analyses were carried out to establish peak discharge-frequency
relationships for the Big Sioux River and Roby Creek in the City of Watertown
that were studied by detailed methods affecting Codington County.

Big Sioux River

Discharge-probability relationships for the 10-, 2-, 1-, and 0.2-percent-annual-
chance flood events were developed for the Big Sioux River using USGS stream
gage records. Flow values were determined from the old U.S. Geological Survey
(USGS) gaging station No. 06479500 from 1946 to 1972. At some point old
gaging station No. 06479500 was moved 6.5 miles. upstream from the inlet-outlet
of Lake Kampeska. The new USGS gaging station was assigned the number
06479438 and readings have been recorded there since 1973, while reading from
the old gaging station resumed in 1997 and have continued to the present (USGS,
2005; USGS, 2005).

Major recent flooding in Codington County occurred in 1997 and 2001. Peak

discharges for the 1997 flood event were 5,800 cubic feet per second (cfs) (old

station) and 7,820 cfs (new station). Peak discharges for the 2001 flooding event
- were 3,730 cfs (old station) and 8,000 cfs (new station), which is also a historical
~ high for either station (USGS, 2005; USGS, 2005).

Roby Creek

A hydrologic model was developed for the Roby Creek watershed using the

USACE HEC-HMS computer program. The discharge-probability relationships
. for the 10-, 2-, 1-, and 0.2-percent-annual-chance flood events were developed

using the hydrologlc model for a 24-hour rainfall event. The hydrologic model

included the detention structures that have been constructed by the C1ty of
- Watertown in the Roby Creek watershed .

A summary of the drainage area-peak discharge relationships for the streams
studied by detailed methods is shown in Table 1, “Summary of Discharges.”

TABLE 1 - SUMMARY OF DISCHARGES

DRAINAGE
FLOODING SOURCE AREA PEAK DISCHARGES (cfs)
AND LOCATION (sq. miles) 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT
BIG SIOUX RIVER
USGS gage No. : ' S '
06479438 228 1,420 3,200 4,320 8,040






Water-surface profile models of the Big Sioux River were developed using the
USACE Hydraulic Engineering Center’s River Analysis System (HEC-RAS)
backwater computer program (USACE, 1997). The HEC-RAS program, version
3.1.2, was developed for calculating water-surface profiles for steady, gradually
varied flow in open-channels. The channels can be natural streams and rivers, or
man-made.

The starting water-surface elevations for each water-surface profile analyzed were
based upon normal depth calculations for the channel just upstream from the
confluence of Willow Creek.

Channel and over bank roughness coefficients (Manning's "n" values) for this
study were determined by use of previous studies, field inspection, photographs,
and engineering judgment. Assigned values ranged from 0.032 to 0.037 in the
channel and from 0.050 to 0.140 in the over bank areas. Higher roughness
coefficients are an indication of aréas where dense vegetation may exist, such as
trees, shrubs, or weeds, or where above-ground structures exist. Lower roughness
coefficients tend to indicate areas of homogeneous channel material such as silt
and sand, or a thick covering of grass (USACE, 2000).

Additionally, the expansion and ‘contraction coefficients for flow near bridges
were accounted for by establishing ineffective conveyance areas that occur on
either side of a bridge. The expansion and contraction values ranged from 0.3to
0.7 and from 0.1 to 0.5, respectively (USACE, 2000)

Prior to ﬂowmg through the City of Watertown, the Big Sioux R1ver provides
surface flow into Lake Kampeska. At relatively high lake elevations most of the
river flows will continue downstream through the city without entering the lake.
Durlng low lake elevations, river flows will enter Lake Kampeska until a balance
is achieved. Another off-stream storage site occurs where the Big Sioux River
flows into Pelican Lake through an inlet channel. The inflows and lake elevations
are controlled by a weir located on the inlet channel.

-Roby Creek

Channel cross sections for Roby Creek were field surveyed in July, 2006. Over
bank cross-sections were taken from 2-foot topographic mapping acquired by the
City of Watertown in 2001 (USACE, 2000).

Water-surface profile models of the Big Sioux River were developed. using the
USACE Hydraulic Engineering Center’s River Analysis System (HEC-RAS)
backwater computer program (USACE, 1997). The HEC-RAS program, version
3.1.3, was developed for calculating water-surface profiles for steady, gradually
varied flow in open-channels. The channels can be natural streams and rivers, or
man-made.



The starting water-surface elevations for each water-surface profile analyzed were
based upon normal depth calculations for the channel just upstream from the
confluence with the Big Sioux River.

Channel and over bank roughness coefficients (Manning's "n "n" values) for this
study were determined by use of previous studies, field inspection, photographs,
and engineering judgment. Assigned values were 0.035 in the channel and ranged
from 0.045 to 0.12 in the over bank areas.

Additionally, the expansion and contraction coefficients for flow near bridges
were accounted: for by establishing ineffective conveyance areas that occur on
either side of a bridge. The expansion and contraction values ranged from 0.3 to
0.7 and 0.1 to 0.5, respectively. : :

Near 3 Ave. NE on Roby Creek, an underground storm sewer system begins to
convey the runoff from Roby Creek. The storm sewer system outlets on the south-
side of 9™ Avenue SE (Highway 212). Several storm sewer inléts are located in a’
park area upstream and downstream from 3™ Avenue North to the west of the
High School. The pipes capacity is limited by. its physical characteristics. A
discharge rating curve was developed for the storm sewer system using the
software program StormCAD based on the pipes diameter, length and slope. This
rating curve was entered as- a lateral rating curve in the HEC-RAS model at
Station 11350 near 3" Ave. NE to subtract the runoff entering the storm sewer
pipe. The flood flow that exceeds the capacity of the storm sewer pipe flows
overland until it re-enters the defined channel downstream from 9 Avenue SE
(Highway 212). : :

Pelican Lake and Lake Kamp'eska

The 10-, 2-, 1.—; and 0.2 percent-annual-chance still pool lake elevations for
Pelican Lake and Lake Kampeska are shown in Table 2. Table 2 also lists. the still
pool elevations from the 1994 Feasibility Study conducted by the USACE.

Pelican Lake does not have any historic annual peak data available with the
exception of the 1997 flood event when the lake experienced an estimated peak
elevation of 1,716.8 feet NAVD 88. The stage-probability curve was developed
for the 2005 General Re-Evaluation Report for Watertown, SD using the balanced
hydrographs routed through the calibrated unsteady HEC-RAS model.

Annual peak stage data for Lake Kampeska were plotted based on the Median
plotting position. The Median plotting position is a graphical method of frequency -
analysis based on the number of years of observed annual maximum stage
records. Annual maximum lake levels were available from 1928 through 2001.
Peak stages were plotted based on 74 years of record with the ocularly fitted
curve. As additional verification of the stage probability curve for the 2005
General Re-Evaluation Report for Watertown, SD, peak stages for Lake
Kampeska from the routing of the balanced hydrographs through the calibrated
unsteady HEC-RAS model were plotted for different return periods. The 1-
percent-annual-chance lake elevations do not include wind/wave effects



TABLE 2 - 1-PERCENT-ANNUAL-CHANCE STILL POOL ELEVATION

Pelican Léke Lake Kampeska

~ (Feet NAVD 88) - : ' (Feet NAVD 88)

: . ' ~ 2005% ' 2005*

. Frequency o 1994 General 1994 General
(percent annual Feasibility Reevaluation Feasibility Reevaluation
chance) Study Study Study Study
10 . 1,714.4 - 01,7137 1,721.1 1,721.2

2 1,716.1 . 1,715.9 1,722.3 - 1,7234

1 1,716.7. 1,717.0 1,722.7 1,724.8

0.2 1,717.8 1,719.4 : 1,723.4 -1,727.7

*Preliminary data subject to revision

33

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 used for newly created or revised FIS reports and FIRMs was the National
Geodetic Vertical Datum of 1929 (NGVD 29). With the completion of the North
American Vertical Datum of 1988 (NAVD 88), many FIS reports and FIRMs,
including this one, are now prepared using NAVD 88 as the referenced vertical

datum.

Flood elevations shown in this FIS report and on the FIRM are referenced to the
NAVD 88. These flood elevations must be compared to structure and ground
elevations referenced to the same vertical datum. For information regarding
conversion between the NGVD 29 and NAVD 88, visit the National Geodetic
Survey website at www.ngs.noaa.gov, or contact the National Geodetic Survey at
the following address:

Spatial Reference System Division
National Geodetic Survey, NOAA
Silver Spring Metro Center 3
1315 East-West Highway
Silver Spring, Maryland 20910
(301) 713-3191

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.
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The conversion factor for each stream studied by detailed methods 1s shown
below in Table 3.

TABLE 3 - STREAM CONVERSION FACTOR

Elevation
Stream Name - (Feet NAVD above NGVD)
Big Sioux River +1.0
Roby Creek +1.0
Lake Kampeska ' o +1.0
Pelican Lake _‘ +1.0 -

FLOODPLAIN MANAGEMENT APPLICATIONS

The NFIP encourages state and local governments to adopt sound floodplain management
programs. To assist in this endeavor, each FIS report provides 1-percent-annual-chance
floodplain data, which may include a combination of the following: 10-, 2-, 1-, and 0.2-
percent- annual-chance flood elevations; delineations of the 1- and O.2—perc'ent-annual-
chance floodplains; and a 1-percent-annual-chance floodway. This information is
presented on the FIRM and in many components of the FIS report, including Flood
Profiles and Floodway Data tables. Users should reference the data presented in the FIS

- report as well as additional information that may be available at the local community 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
in the HEC-RAS computer model.. For the Big Sioux River and Roby Creek, the
hydraulic model output was exported to a text file that was then imported into
ArcView using the GeoRAS (USACE, 2003) version 3.24 and 4.1.1 extensions.
GeoRAS was used to delineate the flood boundaries and the boundaries were -
checked and edited by hand to assure completeness. Lake Kampeska and Pelican -

Lake were also mapped in detail using new topographic data provided by the City "
of Watertown. The approximate floodplain boundaries for the updated portion of
Willow Creek were mapped using surveyed cross section data and topographic
maps that were generated from the field survey data. The 1- and 0.2-percent-
annual-chance floodplain boundaries are shown on the FIRM. On the map, the 1-
percent-annual-chance floodplain boundary corresponds to the boundary of the
areas of special flood hazards (Zones AE, A, and AO), 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 K

10
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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.

The unincorporated areas of Codington County were studied by approximate
methods and the 1-percent-annual-chance floodplain boundaries mapped. The
maps were originally published as Flood Hazard Boundary Maps (FHBMs) dated
January 24, 1978. The FHBM was converted to a FIRM by letter dated
February 1, 1986. ' '

Flbodways

Encroachment on floodplains, such as structures and fill, reduces ﬂood carrymg
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 base flood can be carried without substantial increases in flood heights.

* Minimum Federal standards limit such increases to one (1) 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 dlrectly or that can be

 used as a basis for additional floodway studles

Based on the results of the hydraulic analyses, a floodway was developed for the
Big Sioux River and Roby Creek through the City of Watertown. The floodway
was first computed on the basis of equal conveyance reduction from the channel
and over bank area of the flood plain and then specific encroachment stations
were inputted and modified until the desired encroached water surface elevation
was achieved. Due to the sensitive nature of the flow balance at the inlet to Lake

- Kampeska, the floodway was developed so that a 1.0 foot standard encroached

profile applied at the lower end of the study reach but the rise was transitioned to
0.23 feet at the upstream study limit. The resultant floodway will assist in
maintaining the current balance of flows between the Big Sioux River and Lake
Kampeska without adversely affecting the pool levels within the lake. Floodway
data are shown in Table 4.

As shown on the FIRM, the floodway boundaries were computed at cross
sections. Between cross sections, the boundaries were interpolated. In cases where
the floodway and 1-percent annual chance floodplain boundaries are close
together or collinear, only the floodway boundary has been shown.

11



v . BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
' (FEET NAVD)
_ : SECTION - MEAN _ v ‘
‘ : , 1 ‘WIDTH | AREA VELOCITY WITHOUT WITH -
CROSS SECT!ON DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLOODWAY INCREASE
: FEET) - SECOND)
Big Sioux River » . i
A 0 600 2,930 2.3 1,713.5 1,713.5 1,714.5 1.0
B 1,178 403 2,157 2.9 1,713.8 1,713.8 1,714.8 1.0
C 2,351 305 2,056 3.4 1,714.3 1,714.3 i 1,715.1 0.8
D 3,160 610 3,349 2.2 1,714.6 1,7146 - 1,715.3 0.7
E 4,291 654 3,901 2.1 1,714.7 1,714.7 1,715.5 0.8
F 5,104 562 3,651 2.3 1,714.8 1,714.8 1,715.6 0.8
G 6,308 465 3,035 2.7 1,715.1 1,715.1 1,715.9 0.8
H 7,902 310 2,240 2.9 1,715.6 1,715.6 1,716.3 0.7
| 8,831 400 3,175 2.2 1,716.3 1,716.3 : 1,716.9 0.6
J 9,872 . 538 4,235 1.8 1,716.4 1,716.4 1,717.0 0.6
K 10,952 . 960 6,280 1.3 1,716.5 1,716.5 1,717.1 0.6
L 12,178 1,410 7,407 1.2 1,716.6 1,716.6 1,717.2 0.6
M 13,655 : 1,490 6,283 1.4 1,717.2 1,717.2 1,717.5 0.3
N 15,091 430 2,657 2.8 1,717.8 1,717.8 1,718.1 0.3
O 16,610 692 3,349 3.1 1,718.4 1,718.4 1,718.7 0.3
P 17,340 795 2,528 3.8 1,718.6 1,718.6 ‘ 1,718.9 0.3
Q 18,041 : 646 3,959 2.2 1,718.8 1,718.8 1,719.2 0.4
R 18,891 272 1,634 4.3 1,718.9 1,7189 1,719.3 04
S 19,482 - 395 2,813 2.5 1,719.4 1,719.4 1,719.8 04
T 20,403 480 3,433 2.3 1,720.2 1,720.2 1,720.6 04
U 21,492 530 3,881 1.8 1,720.9 1,720.9 1,721.3 04
Vv 22,760 235 1,840 3.7 1,721.1 1,721.1 1,7214 0.3
w 23,662 685 4,830 1.9 1,721.3 1,721.3 1,721.7 0.4
X 24,666 510 3,628 2.6 1,721.6 1,721.6 - 1,721.9 0.3
Y 25,601 624 3,595 2.6 1,721.9 1,721.9 1,722.2 0.3
Z 26,586 - 853 5,046 - 1.8 1,722.2 1,722.2 1,722.4 0.2
A 27,899 518 3,694 1.9 1,722.6 1,722.6 1,722.9 0.3
AB 29,352 755 4,289 1.8 1,722.8 1,722.8 ° 1,723.0 0.2
'Feet above Limit of Detailed Study :
FEDERAL EMERGENCY MANAGEMENT AGENCY
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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 by more than 1.0
foot at any point. Typical relationships between the floodway and the floodway

: fringe and their s1gn1ﬁcance to ﬂoodplam development are shown in Figure 1,
“Floodway Schematic.”

|<— LIMIT OF FLOODPLAIN FOR UNENCROACHED 1% ANNUAL CHANCE FLOOD——-—»I

FLOODWAY ' FLOODWAY
FRINGE v FLOODWAY FRINGE
STREAM _
| " CHANNEL

FLOOD ELEVATION WHEN

GROUND SURFACE CONFINED WITHIN FLOODWAY

ENCROACHMENT ENCROACHMENT

SURCHARGE:;

AREA OF ALLOWABLE U .
ENCROACHMENT; RAISING . FLOOD T
GROUND SURFACGE WILL OOD ELEVATION

BEFORE ENCROA HME T
NOT CAUSE A SURCHARGE ON FLOODP.EAION ¢ N

THAT EXCEEDS THE
INDICATED STANDARDS

LINE A - B IS THE FLOOD ELEVATION BEFORE ENCROACHMENT
LINE C - D IS THE FLOOD ELEVATION AFTER ENCROACHMENT

*SURCHARGE NOT TO EXCEED 1.0 FOOT (FEMA REQUIREMENT) OR LESSER HEIGHT IF SPECIFIED BY STATE OR COMMUNITY.

FLOODWAY SCHEMATIC Figure 1

50 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 rate zone that corresponds to the 1-percent-annual-chance
floodplains that are determined in the Flood Insurance Study by approximate methods.

Because detailed hydraulic analyses are not performed for such areas, no base flood
elevations or depths are shown within this zone.

16



6.0

» Zone AE

Zone AE is the flood insurance rate zone that corresponds to the 1-percent-annual-chance

. floodplains that are determined in the FIS report by detailed methods. Whole foot BFEs

derived from the detailed hydraulic analyses are shown at selected intervals within this
zone. . '

Zone X

Zone X 1is the flood insurance rate 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 base
flood elevations or depths are shown within this zone.

Zone AO
Zone AO is the flood insurance rate zone that corresponds to areas where flood depths of

1 to 3 feet (usually sheet flow on sloping terrain); average depths determlned For areas
of alluvial fan flooding, velocities are also determined.

FLOOD INSURANCE RATE MAP

The FIRM is designed for flood insurance and floodplain management applications.

For flood insurance applications, the map designates flood insurance rate zones as
described in Section 5.0 and, in the 1-percent annual chance floodplains that were studied
by detailed methods, shows selected whole-foot base flood elevations or average depths.
Insurance agents use the zones and base flood elevations in conjunction with information
on structures and their contents to assign premium rates for flood insurance policies. v

For floodplain management applications, the map shows by tints, screens, and symbols, the
1- and 0.2-percent annual chance floodplains. Floodways and the locations of selected
cross sections used in the hydraulic analyses and floodway computations are shown where
applicable.

The current FIRM presents flooding 1nf0rmat10n for the entire ‘geographic area of

Codington County. Previously, separate Flood Hazard Boundary Maps and/or FIRMs were |
prepared for each identified flood-prone incorporated community and the unincorporated .
areas of the county. This countywide FIRM also includes flood hazard information that
was presented separately on Flood Boundary and Floodway Maps (FBFMs), where
applicable. Historical data relating to the maps prepared for each community, up to and
including this countywide FIS, are presented in Table 5, "Community Map History."
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COMMUNITY

INITIAL
IDENTIFICATION

FLOOD HAZARD
BOUNDARY MAP
REVISIONS DATE

FIRM.

FIRM
REVISIONS DATE

NAME

Codington County
(Unincorporated Areas)

Florence, Town of
Kranzburg, Town of
South Shore, Town of

Watertown, City of

January 24, 1978

January 16, 2009
January 16, 2009
January 16, 2009

June 28, 1974

January 24, 1978

None
None
None

December 26, 1975

EFFECTIVE DATE

February 1, 1986

January 16, 2009
January 16, 2009
January 16, 2009

July 4, 1989

January 16, 2009

September 28, 2007
January 16, 2009 -

S 319vl
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7.0

8.0

9.0

OTHER STUDIES

This FIS was prepared by compiling existing hydrologic and hydraulic technical and
scientific data prepared by other organizations originally for purposes other than the
NFIP. The data were identified as the best available at the time of compilation of this FIS

and should depict the general conditions of the flooding sources With relative accuracy. '

Information pertaining to revised and unrevised flood hazards for each jurisdiction within
Codington County has been compiled into this FIS. Therefore, this FIS supersedes all
previously printed FIS Reports, FHBMs, FBFMs, and FIRMs for all of the incorporated
and unincorporated jurisdictions within Codington County.

LOCATION OF DATA

Information- concerning the pertinent data used in the preparation of this FIS can be-
obtained by contacting FEMA, Federal Insurance and Mitigation Division, Denver Federal
Center, Building 710, Box 25267, Denver, Colorado 80225-0267.
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