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*PEMBERTON, CITY OF 275331 
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VERNON CENTER, CITY OF 270608 

*NO SPECIAL FLOOD HAZARD AREAS IDENTIFIED 

 

Preliminary:   

FLOOD INSURANCE STUDY NUMBER  
27013CV000A 

 

BLUE EARTH COUNTY 



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:  

 

Old Zone(s)    New Zone  

Al through A30   AE  

B     X  

C     X  

 

 

Initial Countywide FIS Effective Date: To Be Determined 



 

i 

TABLE OF CONTENTS 

1.0 INTRODUCTION ................................................................................................................ 1 

1.1 Purpose of Study ............................................................................................................. 1 

1.2 Authority and Acknowledgments ................................................................................... 2 

1.3 Coordination ................................................................................................................... 3 

2.0 AREA STUDIED .................................................................................................................. 4 

2.1 Scope of Study ................................................................................................................ 4 

2.2 Community Description .................................................................................................. 5 

2.3 Principal Flood Problems ................................................................................................ 6 

2.4 Flood Protection Measures ............................................................................................. 6 

3.0 ENGINEERING METHODS .............................................................................................. 6 

3.1 Hydrologic Analyses ....................................................................................................... 7 

3.2 Hydraulic Analyses ....................................................................................................... 10 

3.3 Vertical Datum .............................................................................................................. 12 

4.0 FLOODPLAIN MANAGEMENT APPLICATIONS ..................................................... 14 

4.1 Floodplain Boundaries .................................................................................................. 14 

4.2 Floodways ..................................................................................................................... 15 

5.0 INSURANCE APPLICATIONS ....................................................................................... 24 

6.0 FLOOD INSURANCE RATE MAP ................................................................................. 24 

7.0 OTHER STUDIES .............................................................................................................. 25 

8.0 LOCATION OF DATA ...................................................................................................... 25 

9.0 BIBLIOGRAPHY AND REFERENCES ......................................................................... 25 

 

 



TABLE OF CONTENTS (Continued) 

 

ii 

FIGURES 

Figure 1 – Floodway Schematic ....................................................................................................... 16 

TABLES 

Table 1 – Summary of Discharges .................................................................................................... 10 
Table 2 – Vertical Datum Conversion .............................................................................................. 13 
Table 3 – Floodway Data .................................................................................................................. 17 
Table 4 – Community Map History .................................................................................................. 26 

EXHIBITS 

Exhibit 1 - Flood Profiles 

Blue Earth River Panels 01P-02P 

Cobb River Panels  03P-04P 

Le Sueur River Panels 05P-09P 

Minnesota River Panel 10P 

Watonwan River Panel 11P 

 

 

Exhibit 2 - Flood Insurance Rate Map Index 

Flood Insurance Rate Map 



 

1 

FLOOD INSURANCE STUDY 

BLUE EARTH COUNTY, MINNESOTA AND INCORPORATED AREAS 

 

1.0 INTRODUCTION 

 

1.1 Purpose of Study 

 

This Flood Insurance Study (FIS) revises and updates information on the 

existence and severity of flood hazards in the geographic area of Blue Earth 

County, including the Cities of Amboy, Eagle Lake, Good Thunder, Lake Crystal, 

Madison Lake, Mankato, Mapleton, Minnesota Lake, Pemberton, Skyline, St. 

Clair, and Vernon Center; and the unincorporated areas of Blue Earth County 

(referred to collectively herein as Blue Earth 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.  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. 

 

Please note that the City of Mankato is geographically located in Blue Earth, Le 

Sueur, and Nicollet Counties.  Only the Blue Earth County portion of the City of 

Mankato will be included in this FIS report. 

 

Please note that the City of Minnesota Lake is geographically located in Blue 

Earth and Faribault Counties.  Only the Blue Earth County portion of the City of 

Minnesota Lake is included in this FIS report.  

 

Please note that the Cities of Amboy, Good Thunder, Madison Lake, Mapleton, 

and Pemberton have no mapped special flood hazard areas. 

 

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 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 a local GIS and be 

accessed more easily by the community. 

 



 

2 

1.2 Authority and Acknowledgments 

 

The sources of authority for this FIS are the National Flood Insurance Act of 1968 

and the Flood Disaster Protection Act of 1973. 

 

Precountywide Analyses 

 

Information on the authority and acknowledgements for each jurisdiction included 

in this countywide FIS, as compiled from their previously printed FIS reports, are 

shown below: 

 

Blue Earth County 

(Unincorporated Areas): 

For the March 5, 1990, FIS (FEMA, 1990), the 

hydrologic and hydraulic analyses for Cobb, 

Watonwan, Blue Earth, and Le Sueur Rivers were 

performed by the U.S. Army Corps of Engineers 

(USACE), St. Paul District, for FEMA, under Inter-

Agency Agreement No. EMW-85-E-1822, Project 

Order No. 1.  The work was completed in September 

1986. 

 

For the July 21, 1999, FIS, the hydraulic analyses for 

the Minnesota River were prepared by the USACE, 

St. Paul District, for FEMA, under Inter-Agency 

Agreement No. EMW-89-E-2978, Project Order No. 

5.  The work was completed in October 1994. 

 

City of Mankato: For the November 20, 2000, FIS (FEMA, 2000), the 

hydraulic analyses for the Minnesota River were 

taken from data prepared by the USACE, St. Paul 

District, for the FIS for Nicollet County, Minnesota 

and Incorporated Areas (FEMA, 1999c), under Inter-

Agency Agreement No. EMW-89-E-2978, Project 

Order No. 5. The work was completed in October 

1994.  The hydrologic and hydraulic analyses for the 

Blue Earth River were taken from the FIS for the 

unincorporated areas of Blue Earth County (FEMA, 

1999a). 

   

No previous FIS reports exist for the Cities of Amboy, Eagle Lake, Good 

Thunder, Lake Crystal, Madison Lake, Mapleton, Minnesota Lake, Pemberton, 

Skyline, St. Clair, and Vernon Center. 

 

This Countywide FIS Report 

 

For this countywide study, the hydrologic and hydraulic analyses for the limited 

detail study of the upper reach of the Minnesota River were taken from a study 



 

3 

done in Brown County, Minnesota.  The analyses were performed by Black & 

Veatch and the USACE, under Contract No. EMC-2001-CO-0057.  The work was 

completed in February 2004. 

 

A revised hydraulic model was provided by the Minnesota Department of Natural 

Resources (MNDNR) for the detailed portion of Minnesota River from 

approximately 31,300 feet downstream of U.S. Highway 14 / State Highway 60 to 

approximately 12,110 feet upstream of U.S. Highway 169.  This work was 

completed in August 2009. 

 

The hydrologic and hydraulic analyses for this study, including a portion of Le 

Sueur River studied by limited detailed methods and the redelineation of all 

detailed flooding sources, were performed by Post, Buckley, Schuh and Jernigan, 

Inc. (PBS&J), for FEMA.  The work was completed in March 2009, under 

Contract No. HSFE05-05-D-0023, Task Order Nos. 011 and 016. 

 

Base map information shown on the Flood Insurance Rate Map (FIRM) was 

provided for Blue Earth County by Optimal Geomatics, Inc., dated 2005 and 

captured at a resolution of six inches (Optimal Geomatics, 2005).  The projection 

used in the preparation of this map is Universal Transverse Mercator (UTM) Zone 

15, and the horizontal datum used is National American Datum (NAD) 83, 

Geographic Reference System (GRS) 1980 spheroid.  

 

1.3 Coordination 

 

An initial meeting is held with representatives from FEMA, the community, and 

the study contractor to explain the nature and purpose of a FIS, and to identify the 

streams to be studied or restudied.  A final meeting is held with representatives 

from FEMA, the community, and the study contractor to review the results of the 

study. 

 

The initial and final meeting dates for the previous FIS reports for Blue Earth 

County and its communities are listed in the following table: 

 
Community FIS Date Initial Meeting Final Meeting 

    
Blue Earth County 

(Unincorporated Areas) 
March 5, 1990 
July 21, 1999 

October 18, 1984 
June 6, 1988 

March 1, 1989 
November 13, 1996 

    
City of Mankato November 20, 2000 June 6, 1988 January 7, 1997 

 

For this countywide FIS, a scoping meeting was held on August 17, 2006, with 

representatives from Blue Earth County, the Cities of Lake Crystal, Minnesota 

Lake, St. Clair, Vernon Center, Minnesota DNR, FEMA, and PBS&J.  The 

purpose of this meeting was to discuss the scope of the FIS. 
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The results of the study were reviewed at the open house held on ____________, 

and attended by representatives of __________.  All problems raised at that 

meeting have been addressed in this study. 

2.0 AREA STUDIED 

 

2.1 Scope of Study 

 

This FIS covers the geographic area of Blue Earth County, Minnesota, including 

the incorporated communities listed in Section 1.1.  The areas studied by detailed 

methods were selected with priority given to all known flood hazards and areas of 

projected development or proposed construction. 

 

The following streams are studied by detailed methods in this FIS report:  

 

Blue Earth River Minnesota River 

Cobb River Watonwan River 

Le Sueur River  

 

The limits of detailed study are indicated on the Flood Profiles (Exhibit 1) and on 

the FIRM (Exhibit 2). 

 

For this countywide FIS, reaches of streams that have been studied by detailed 

methods were selected for redelineation based on more recent topography.  Blue 

Earth County provided PBS&J with countywide digital GIS topographic data 

dated 2006 (Optimal Geomatics, 2005).  The following streams were redelineated 

as part of this countywide revision: 

 

Blue Earth River From the confluence with Minnesota River to approximately 

5,360 feet upstream of Hemlock Road/County Highway 33 

 

Cobb River From the confluence with Le Sueur River to Juniper 

Road/County Highway 16 

 

Le Sueur River From the confluence with Blue Earth River to just 

downstream of 598
th

 Avenue/County Highway 41 

 

Minnesota River From approximately 31,300 feet downstream of U.S. 

Highway 14 / State Highway 60 to approximately 12,110 

feet upstream of U.S. Highway 169 

 

Watonwan River From approximately 17,600 feet downstream of U.S. 

Highway 169 to just upstream of Chicago and North 

Western Railroad  
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A limited detail study, similar to the traditional approximate study, produces a 1-

percent-annual-chance floodplain delineation, but also produces an estimated 1-

percent-annual-chance flood elevation or Base Flood Elevation (BFE) for use by 

the community.  The areas studied by limited detailed methods were selected with 

priority given to all known flood hazards and areas of projected development or 

proposed construction.  The following streams were studied by limited detailed 

methods as part of this countywide revision: 

Le Sueur River Within corporate limits of the City of St. Clair 

Minnesota River From approximately 12,110 feet upstream of U.S. Highway 

169 to approximately 15,150 feet upstream of Blue Earth 

County Road 45 

For this countywide study, all areas studied by approximate methods were newly 

studied based on updated hydrologic and hydraulic models. 

For this countywide FIS, the FIS report and FIRM were converted to countywide 

format, and the flooding information for the entire county, including both 

incorporated and unincorporated areas, is shown.  Also, the vertical datum was 

converted from the National Geodetic Vertical Datum of 1929 (NGVD) to the 

North American Vertical Datum of 1988 (NAVD).  In addition, the Universal 

Transverse Mercator coordinates, previously referenced to the North American 

Datum of 1927, are now referenced to the North American Datum of 1983. 

Approximate analyses were used to study those areas having low development 

potential or minimal flood hazards.  The scope and methods of study were 

proposed to and agreed upon by FEMA and the communities. 

2.2 Community Description 

Blue Earth County is located in south-central Minnesota, approximately 75 miles 

southeast of the City of Minneapolis.  It is bordered by Nicollet and Le Sueur 

Counties and the City of North Mankato on the north; Waseca County on the east; 

Martin and Faribault Counties on the south; and Watonwan and Brown Counties 

on the west.  The Minnesota River forms the northern boundary of the county, and 

stream flow within the county is generally oriented south to north.  Blue Earth 

County is served by U.S. Highways 14 and 169, State Highways 60, and the 

Chicago and North Western Railroad.   

According to the U.S. Census Bureau, in 2010 the population for Blue Earth

County was 64,013.  (U.S. Census Bureau, 2010).

Blue Earth County has a humid continental climate that is characterized by large 

seasonal temperature variations.  Mean temperatures vary from 3 degrees 

Fahrenheit (˚F) in January to 82˚F in July.  The average annual precipitation is 

approximately 33 inches.  The majority of the precipitation falls in late spring and 

summer (The Weather Channel, 2009).  





7 

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 each flooding source studied by detailed methods affecting the 

community. 

Precountywide Analyses 

A statistical analysis developed using the procedures outlined in Water Resources 

Council (WRC) Bulletin No. 17B and the USACE’s Hydrologic Engineering 

Center (HEC) computer program, “Flood Flow Frequency Analysis,” was applied 

to gage data from the Blue Earth, Le Sueur, and Watonwan Rivers (WRC, 1982; 

HEC, 1982). 

On the Blue Earth River, statistical analyses were performed on data from the 

USGS gage near Rapidan.  The flows from this station were combined with flows 

measured at the Northern States Power Company plant located approximately 0.2 

mile upstream.  The mean daily flow measured at the plant was converted to an 

instantaneous flow.  The resulting discharges were then transferred to a point just 

upstream of the confluence of the Le Sueur River using a ratio of drainage areas.  

Downstream of the confluence of the Le Sueur River, the highest discharge 

combination resulting from the addition of the instantaneous peak flow and 

coincidental mean daily flow measured at the Blue Earth River and Le Sueur 

River gages was used for the peak-discharge analysis.  The data were then 

correlated with data from the USGS Rapidan gage on the Blue Earth River, 

resulting in an equivalent record of 67 years. 

On the Cobb River, discharges at the mouth were developed using the HEC-1 

computer program (HEC, 1990).  The 10-, 2-, 1-, and 0.2-percent frequency, 10-

day hypothetical precipitation values were obtained from the National Weather 

Service publication TP-40 and TP-49 (NWS, 1961 and 1964).  Loss rates and unit 

hydrograph parameters were obtained from a Minnesota watershed study and a 

calibrated HEC-1 model that was developed for the Le Sueur River gage at 

Rapidan (Bowers and Pabst, 1968; HEC, 1990).  The resulting discharges were 

then transferred to the Cobb River at the County Highway 16 bridge using a ratio 

of drainage areas.  Other methods used as a check include USGS regression 

equations, Minnesota Department of Transportation design discharge curves, and 

the general relations method (USGS, 1977; MDOT, undated). 

Data for the Le Sueur River recorded at the USGS gage at Rapidan, Minnesota 

(No. 05320500) with 40 years of record, was correlated with data form another 
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gage (No. 05320000) on the Blue Earth River near Rapidan, resulting in 55 years 

of equivalent records.  The discharges were then transferred to the mouth of the 

Le Sueur River and to a point just downstream of the confluence if the Cobb 

River.  Discharges just upstream of the confluence of the Cobb River and at the 

County Highway 41 bridge were determined using USGS regression equations 

(USGS, 1977).  Additional methods used as a check include drainage area ratio 

transfer, general relations, and HEC-1 computer program (HEC, 1990). 

There are gages on the Minnesota River at New Ulm, Mankato, Montevideo, 

Delhi, and Judson.  In 1966, a discharge-frequency relationship for the Mankato 

gage site was developed with zero skew using the log-Pearson Type III method by 

the USACE, St. Paul District, based on 63 years of record, from 1093 to 1965 

(Water Resources Council, 1967).  The USGS also developed a slightly different 

discharge-frequency curve for the same gage site, as well as curves for 

Montevideo and Judson, using the same method, but with a skew of -0.15.  In 

1966, the USACE developed discharge-frequency curves for Delhi, Judson, and 

New Ulm on the basis of general relationship curves that it had developed in 

1958.  The curve developed for Judson was extended by correlation with the 

Mankato site curve.  Under an agreement made prior to this study, the USGS and 

USACE adopted, as a common 1-percent-annual-chance peak discharge estimate 

at Judson, a number halfway between the values for the event that each agency 

had estimated.  The USACE later developed revised estimates for peak-discharges 

for the 10-, 2-, and 0.2-percent-annual-chance floods at Judson, based on the 

revised 1-percent-annual-chance value. 

The discharge-frequency relationship for the reach of the Minnesota River 

between Mankato and the Le Sueur County line was established by the USGS.  

The discharge-frequency relationship was based on 40 years of record, from 1934 

to 1973, of the gage at Jordan, Minnesota, and 69 years of record from 1905 to 

1973, of the gage at Mankato.  The discharges used in the analysis of the 

Minnesota River were based on the drainage area ratio between the Jordan and 

Mankato gages (USGS, 1974b). 

Data for the Watonwan River were obtained from the USGS gage at Garden City, 

Minnesota, and were correlated with data from the gage on the Blue Earth River 

at Rapidan, resulting in 46 years of equivalent record.  The discharges were then 

transferred to the mouth of the Watonwan River and to a point approximately 1 

mile east of the intersection of County Highway 128 and County Highway 20 

using a ratio of drainage areas.  

Countywide Analyses 

A study prepared in October 2001 by the USACE,  “Section 22 Study: Minnesota 

River Main Stem Hydrologic Analysis” (USACE, 2001), to present the hydrologic 

analyses for development of a consistent set of frequency distributions for 

discharge elevation for the main stem of the Minnesota River from Ortonville, 
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