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FLOODPLA N ASSESSMENT 

SP 2506-83 (TH 52) 

The proposed project involves reconstructing approximately 13 miles of pavement on southbound TH 52 
Cannon Falls to Zumbrota, as well as the replacement of southbound Bridge 9414 over the North Fork 
Zumbro River. The replacement of the bridge will involve the full demolition of the superstructure and 
substructure, and replacement of the abutments piers and decking. The project also includes resurfacing 
of the northbound bridge adjacent to 9414. 

The National Flood Insurance Program Flood Insurance Rate Maps (FIRMs) for Pine County, Minnesota, 

have been examined for this project. The following FIRMs contain the project area: 

Goodhue County, Minnesota and Incorporated Areas, Map Number 27049C0285E, September 25, 2009 

Goodhue County, Minnesota and Incorporated Areas, Map Number 27049C0295E, September 25, 2009 

Goodhue County, Minnesota and Incorporated Areas, Map Number 27049C0320E, September 25, 2009 

Goodhue County, Minnesota and Incorporated Areas, Map Number 27049C0325E, September 25, 2009 

Goodhue County, Minnesota and Incorporated Areas, Map Number 27049C0510E, September 25, 2009 

Goodhue County, Minnesota and Incorporated Areas, Map Number 27049C0529E, September 25, 2009 

Goodhue County, Minnesota and Incorporated Areas, Map Number 27049C0530E, September 25, 2009 

Goodhue County, Minnesota and Incorporated Areas, Map Number 27049C0537E, September 25, 2009 

Goodhue County, Minnesota and Incorporated Areas, Map Number 27049C0541E, September 25, 2009 

Goodhue County, Minnesota and Incorporated Areas, Map Number 27049C0545E, September 25, 2009 

The project will encroach upon the Zumbro River’s floodplain. The table below and attached maps 

describe and show the encroachment. 

FLOODPLA N ENCROACHMENT 

Floodplain Type of Encroachment Length, ft 

Zumbro River Transverse 40 

Belle Creek None Not applicable 

Butler Creek None Not applicable 

See Floodplain Maps attached. 

FLOODPLA N  MPACT ANALYS S 

This project will not result in any significant floodplain impacts for the following reasons: 

1. There is no significant potential for interruption of a transportation facility which is needed for 

emergency vehicles or provides a community's only evacuation route. 

a. The roadway grade is above the 100-year flood elevation. The 100-year flood elevation upstream 

(west) of the North Fork Zumbro River Bridge is 983.23. The low point elevation of the roadway 

located approximately 3000 feet southeast of the North Fork Zumbro River Bridge is 987.14. 

b. Traffic will be maintained during construction. The bridge improvements will be constructed 

separately allowing emergency vehicles to pass through the work area. 
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2. There is no significant impact on natural and beneficial floodplain values. 

a. Impacts: 

Beneficial  mpacts Adverse  mpacts 

Fisheries 

The proposed reduction of total 

spans will remove a pier from 

prime thalweg habitat. 

Temporary impacts to the 

channel during construction 

Wetlands None Minor wetland encroachment 

Plants 

Native seed mixtures will be 

used None 

Open Space/Aesthetics 

Native seed mixtures will be 

used None 

Public Access 

(boat/canoe) Not applicable Not applicable 

Channel Changes 

The reduction from 2 piers to 

one will remove an obstruction 

from the channel. None 

Boat Passage 

The reduction from 2 piers to 

one will remove an obstruction 

from the channel. Not applicable 

Threatened/Endangered 

Species 

A wildlife passage bench will be 

incorporated into the design of 

the riprap being placed along the 

banks and under the bridge None 

Water Quality 

Appropriate turf establishment 

and erosion control measures 

will be used 

Minor increase in impervious 

surface 

b. Minimization/Mitigation Measures: 

The DNR’s Natural Heritage Database Review was queried by the DNR to determine if any rare 

plant or animal species, native plant communities, or other significant natural features are known 

to occur within an approximate one-mile radius of the project area. There were rare features 

identified in the query. State-listed threatened mussel species were documented both upstream 

and downstream of the project. MnDOT will contract with the DNR to conduct a mussel survey 

for in 2020. The Corps of Engineers will review the project for federal Endangered or Threatened 

species as part of the permitting process. 

The northern long-eared bat is federally listed as threatened and state listed as special concern 

found in the area and throughout Minnesota. There is evidence of bats in the northbound TH 52 

bridge over the North Fork Zumbro River, so there is potential that bats are present in the 

southbound TH 52 bridge over the North Fork Zumbro River as well. MnDOT will inspect the 

bridges in 2020 and provide minimization measures as appropropriate. 

Migratory birds have been noted to nest on the bridge. The project may temporarily impact these 

species, but no long-term adverse impacts are expected. Nets will be placed on the bridge by 

MnDOT prior to the start of the project to prevent migratory birds from nesting. The contractor 

will be responsible for preventing birds from nesting during the project. 

Work in the water will take place outside the period of March 1 through June 1 to allow for 

undisturbed fish migration and spawning. During the restriction period, all exposed soil areas 

that are within 200 feet of the water’s edge and drain to these waters, will have erosion prevention 
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stabilization activities initiated immediately after soil disturbing activity has ceased, be completed 

within 24 hours, and maintained for the duration. 

A passage bench will be included in the North Fork Zumbro River bridge. There is crash data 

that suggests a higher number of deer are located in the area. Modifying this crossing to assure 

animal passage under the bridges would help with both ecological connectivity and road safety. 

Appropriate turf establishment and erosion control measures will be used. A SWPPP will be 

developed in accordance with the requirements of the NPDES Construction Storm Water Permit. 

The SWPPP will serve as a guiding document to the contractor for minimizing the amount of 

erosion and sediment loss on the project. Specific erosion and sediment control measures will 

consist of rock construction entrances to minimize tracking of sediments off site; culvert end 

controls and storm drain inlet protection; perimeter control such as silt fence, sediment control 

logs, and riprap installed down gradient of all construction areas prior to any soil disturbance; and 

hydraulic soil stabilizers, mulch, temporary plastic sheeting, and natural netting erosion control 

blankets applied over all temporary and permanently seeded areas. Use of erosion control 

blankets shall be limited to these ‘natural netting’ types to reduce the risk of entanglement with 

small animals. Areas of revegetation that are not proposed for mowed turf grass will consist of 

native seeding. 

3. There is no significant increased risk of flooding. 

a. A detailed hydraulic analysis was performed for the river crossing. The hydraulic analysis shows 

no stage increase from the in-place condition. A copy of the Waterway Analysis is attached. 

b. Special hydraulic features consist of random riprap places along the abutments for scour 

protection. 

4. The project will not support and/or result in incompatible floodplain development. 

Reason(s) why project will not cause incompatible floodplain development: 

a. This project is an improvement to existing infrastructure; therefore, no new access will be 

provided to floodplain areas 

b. Goodhue County has zoning regulations that control floodplain development. 

TRANSVERSE ENCROACHMENT 

The project includes replacement of the southbound bridge over the North Fork Zumbro River. The 

proposed Bridge will reduce the current number of spans from 3 ( 8 feet each) to 2 (104 feet each). This 

will necessitate construction in the floodplain beneath the bridge. The overall result will be a reduction of 

fill in the floodplain and a reduction in flood elevations. 

COORD NAT ON 

Permits are required from the Minnesota Department of Natural Resources (MnDNR) and the United 

States Army Corps of Engineers for public water and wetland impacts. An NPDES General Construction 

Stormwater Permit will be required from the MPCA. 

CONCLUD NG STATEMENT 

Based on the above assessment, no significant floodplain impacts are expected. 

ATTACHMENTS 

-- FIRM Maps 

-- Hydraulic Letter 

-- Risk Assessment 
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S.P. 2506-83 Southbound TH 52 Reconstruction 
Bridge No. 9414 Replacement 

To: Jai Kalsy, MnDOT Reference: TH 52 Project SB Station 990+50 

Kris Langlie, MnDOT Bridge over the North Fork Zumbro 

Solomon Woldeamlak, MnDOT River 

Copies To: Matthew Wassman Project No.: 16421.010 

Mark Daubenberger 

From: Christopher Helland Routing: 

Date: August 13, 2020 

This memorandum summarizes the hydraulic analysis of the proposed replacement of the southbound 
Trunk Highway 52 bridge over the North Fork Zumbro River in Zumbrota, MN. The existing bridge 
(Bridge No. 9414) is a three-span prestressed concrete beam structure located in Section 23 Township 
110N Range 16W. The bridge is located approximately 1,300 feet northwest of the intersection of TH 
52 and 165th Avenue and approximately three river miles upstream of the town of Zumbrota. Although 
the bridge is located in FEMA Zone A (unstudied), the adjacent upstream and downstream areas are 
located in FEMA Zone AE. The DNR provided a model containing the Zone A reach that included 
Bridge No. 9414. This HEC-RAS 5.0.6 model was considered the effective model. A corrected 
effective/existing conditions model was created to update the low chord of the existing bridge from 
986.00 to 983.90 as shown on the 1961 existing bridge plans (adjusted from NGVD29 to NAVD88). 
The existing corrected low chord elevation does not meet DNR navigational clearance. 

The proposed bridge geometry was incorporated into the corrected effective model to create the 
proposed conditions model. The proposed two span bridge geometry reduces the number of piers and 
extends the total bridge length four feet to the north to allow for a DNR requested habitat bench. The 
proposed bridge does not meet DNR navigational clearance requirements but does increase 
navigational clearance compared to existing conditions and raises the low chord elevation (984.26). 
The removal of a pier will improve navigability and fish passage at the main stem channel, and the 
overall increase in flow area results in no adverse increase in flood elevations. 

Provided Design Flows 

Design Storm North Fork Zumbro 
Event River Flow (cfs) 

10-year 5540 
25-year 7420 
50-year 8860 
100-year 10400 

100-year+ 13312 
500-year 14300 



       
    

 

 

 
 
 
 
 

           
     

      
     
      
       
    

         
        
    
      

       
        
        
      

         
     
    
       
    
      

       
        
        
     

    
      
    

      
 

       
          
        
        
         
            
        

Hydraulics Memorandum Page 2 August 13, 2020 
Bridge No. 9414 Replacement 

Hydraulic Data TH 52 over the North Fork Zumbro River 
Vertical Datum 

* Stream Name Zumbro River 
Drainage area 142.6 mi2 

Flood of record Unknown ft3/s 
Maximum observed high-water elevation Unknown ft 

* Design and basic flood (100-year frequency) 10,400 ft3/s 
(1) Road sag point elevation 979.55 ft 
(2) Stage 982.69 ft 

Total Stage increase 0.54 ft 
* (3) Headwater elevation 983.23 ft 

(3) Headwater elevation of in-place condition 983.23 ft 
Stage increase of in-place condition 0.54 ft 

(4) Minimum waterway opening 1849 ft2 

(5) Low member at or above elevation 984.26 ft 
(6) Mean velocity 5.62 ft/s 

* Greatest Flood (500-year frequency) 14,300 ft3/s 
(2) Stage 984.63 ft 

Total Stage increase 0.63 ft 
* (3) Headwater elevation 985.26 ft 

(3) Headwater elevation of in-place condition 985.24 ft 
Stage increase of in-place condition 0.61 ft 

(6) Mean velocity 5.35 ft/s 

Approximate Flowline Elevation 971.06 ft 
Skew none 
Riprap Size Class IV 

NAVD 88 

*Items to be shown on grading plan 
(1) Approximate low point highway centerline 1 mile southeast. 
(2) Elevation downstream at HEC-RAS cross section 30437.6 
(3) Elevation upstream at HEC-RAS cross section 30501.55U 
(4) Cross sectional area of HEC-RAS cross section 30501.55U 
(5) Proposed bridge low member elevation (upstream) at HEC-RAS cross section 30501.55U 
(6) Proposed velocity at HEC-RAS cross section 30501.55U 



 

       

 
   

 
             

 

  
 

            
 
           
 

                             
 

         
 

      
 

 
        

 
                    

                 
                 

         

             

    

                     

                 

               

               

               

             

             

      

       

                  
             
             

    
 

                  
 

      
 

               
 

             

    
  

RISK ASSESSMENT FOR ENCROACHMENT DESIGN 

Date: 8/13/2020 

District: 6 County: Goodhue Vicinity of: Zumbrota 

DATA REQUIREMENTS 

1. Location of Crossing: TH 52 C.S. 990+70 M.P. 80.850 

Sec. 23 T 110 N R 16 W 

2. Name of Stream: North Fork Zumbro River Bridge No. Old: 9414 New: N/A 

3. Current ADT: 20,550 (2018) Projected ADT: 26,500 (2041) 

4. Practicable detour available Yes No 

If no is checked, please explain: Not applicable 

If there is no practicable detour available, then the use of the road must be analyzed. Considerations such as 
emergency vehicle access, emergency supply and evacuation route, and the need for school bus, milk and mail 
routes should be studied. Factors to consider for this analysis include design frequency, depth, duration, and 
frequency of inundation if appropriate, and available funding. 

5. Hydraulic Data: (Fill in as appropriate) 

Elevation Datum: NAVD 88 

Q2 = cfs HW2 Elevation ft 
Q5 = cfs HW5 Elevation ft 
Q10 = 5,540 cfs HW10 Elevation 980.58 ft 
Q25 = 7,420 cfs HW25 Elevation 981.72 ft 
Q50 = 8,860 cfs HW50 Elevation 982.40 ft 
Q100 = 10,400 cfs HW100 Elevation 983.23 ft 
Q500 = 14,300 cfs HW500 Elevation 985.26 ft 

Approximate Flowline Elevation: 971.06 Ft 

100-yr 50-yr 25-yr 10-yr Design Frequency Event: 

Reasons for selecting Design Frequency: MnDOT Drainage Manual states design frequency for bridges shall be the 
100-year when the overtopping flood is above the 100 year state. The 
crossing is also a MnDNR Public Water which requires 3 feet for freeboard 
over the 50-year storm. 

6. Magnitude and Frequency of the smaller of "Overtopping" or "500 yr." (Greatest) flood: 10,400+ cfs, 100-year+ 

7. Low member elevation: 984.26 

8. Minimum roadway overflow elevation if appropriate: 983.25 (165th Ave South, 2,200 feet south) 

9. Elevation of high risk property, i.e. residences: 985.50, residence 1,700 feet south 
Other buildings NA 



 

 
            

    
 

   
 

 

 

 
      

   
 

 
 

 

 

                       
                   

     
   

              
         

  

     

              
      

 

   
 

  

     
                
      

 
   

 
  

     
              
      

 
         

 
     
                 
      

 
         

 
     
                

   
 

      
 

   
 

  

     
                
      

 
   

 
  

     
               

   
 

      
 

   
 

  

     
                  

   
 

      
 

   
 

  

     
                 

        
 

      
 

    
 

     
      
     
                  
      

 
   

 
  

     
            
      

 
   

 
  

10. Horizontal location of overflow: low point TH 52 SB Sta. 1038+50 
At Structure (See 12) Not At Structure: 

11. Type of proposed structure(s): 
Bridge (See 12) Culvert(s) 

12 If the proposed structure is a bridge with the sag point located on the bridge and there is ice and debris potential, 
strong consideration should be given to using Q50 as design discharge with 3’ of clearance between the 50 year 
tailwater stage and low member. 

1. BACKWATER DAMAGE - Major flood damage in this context refers to shopping 
centers, hospitals, chemical plants, power plants, housing developments, etc. 

LTEC Design 

1a. Is the overtopping flood greater than the 100 yr. flood? 

Yes (Go to 1b) No (Go to 1e) 

1b. Is the overtopping flood greater than the "greatest" flood (500 yr. Frequency)? 

Yes (Go to 1d) No (Go to 1c) 

1c. Is there major flood damage potential for the overtopping flood? 

No (Go to 1e) Yes (Go to 1e) 

1d. Is there major flood damage potential for the greatest flood (500 year frequency)? 

No (Go to 1e) Yes (Go to 1e) 

1e. Will there be flood damage potential to residence(s) or other buildings during a 
100 yr. flood? 

Yes (Go to 1f) No (Go to 2) 

1f. Could this flood damage occur even if the roadway crossing wasn't there? 

Yes (Go to 1g) No (Go to 1h) 

1g. Could this flood damage be significantly increased by the backwater caused by 
the proposed crossing? 

Yes (Go to 1h) No (Go to 2) 

1h. Could the stream crossing be designed in such a manner so as to minimize this 
potential flood damage? 

Yes (Go to 1i) No (Go to 2) 

1i. Does the value of the building(s) and/or its contents have sufficient value to justify 
further evaluation of risk and potential flood damage? 

No (Go to 2) Yes (Go to 2) 

2. TRAFFIC RELATED LOSSES 

2a. Is the overtopping flood greater than the "greatest" flood (500 yr. frequency)? 

Yes (Go to 3) No (Go to 2b) 

2b. Does the ADT exceed 50 vehicles per day? 

Yes (Go to 2c) No (Go to 3) 



 

     
                 

          
 

      
 

   
 

  

     
                  

 
 

      
                

 
     
 

       
 

     

               
      

 
   

 
  

     
               

        
 

             
 

 

               
 

 

               
 

 

               
 

 

               
 

 

     
              
      

 
   

 
  

     
               

     
 

      
 

   
 

 

     
                
      

 
   

 
 

     
               

  
 

      
 

   
 

  

     
              
      

 
   

 
  

     
               

            
 

 

      
 

         
 

     
                 

             
 

      
 

   
 

  

     
                 

      
 

            
 

   
 

     
    
            

2c. Would the (duration of road closure in days) multiplied by the (length of detour 
minus the length of normal route in miles) exceed 20? 

Yes (Go to 2d) No (Go to 3) 

2d. Does the annual risk cost for traffic related costs exceed 10% of the annual capital 
costs? 

Yes (Go to 3) No (Go to 3) (See figures A and B – Appendix A(2) - for Assistance) 

3. ROADWAY AND/OR STRUCTURE REPAIR COSTS 

3a. Is the overtopping flood less than a 100 year frequency flood? 

Yes (Go to 3b) No (Go to 3i) 

3b. Compare the Tailwater (TW) elevation with the roadway sag point elevation for 
the overtopping flood. Check the appropriate category. 

When TW is above the sag point (Go to 4) 

TW is between 0 and 0.5' below sag point (Go to 3c) 

TW is between 0.5' and 1.0' below sag point (Go to 3d) 

When TW is 1.0' and 2.0' below sag point (Go to 3e) 

When TW is more than 2.0' below sag point (Go to 3g) 

3c. Does the embankment have a good erosion resistant vegetative cover? 

Yes (Go to 3i) No (Go to 3d) 

3d. Is the shoulder constructed from erosion resistant material such as paved, coarse 
gravel, or clay type soil? 

Yes (Go to 3i) No (Go to 3e) 

3e. Will the duration of overtopping for the 25-year flood exceed 1 hour? 

Yes (Go to 3f) No (Go to 3i) 

3f. Is the embankment constructed from erosion resistant material such as a clay 
type soil? 

Yes (Go to 3i) No (Go to 3g) 

3g. Is the overtopping flood less than a 25-year frequency flood? 

Yes (Go to 3h) No (Go to 3i) 

3h. Will the cost of protecting the roadway and/or embankment from severe damage 
caused by overtopping exceed the cost of providing additional culvert or bridge 
capacity? 

No (Go to 3i); 

3i. Is there damage potential to the structure caused by scour, ice, debris or other 
means during the lesser of the overtopping flood or the 100 year flood? 

Yes (Go to 3j) No (Go to 4) 

3j. Will the cost of protecting the structure from damage exceed the cost of providing 
additional culvert or bridge water capacity? 

No (Go to 4); protecting abutments from scour by riprap. 

Yes (Go to 3i) 

Yes (Go to 4) 

4. Will the capital cost of the structure exceed $1,000,000? 



 

      
 

   
 

     
                 

    
 

      
 

 
 

     
     

 
  

 
                  

            
              
            

          

 

    
                 

              
   

 

     
                         

                          
                    
      

  

                
              

     
  

  

                     

       

    
     

 

No (Go to 5); Yes (Go to 5) 

5. In your opinion, are there any other factors that you feel should require further study 
through a risk analysis? 

No (Go to 6); Yes (Indicate) 

6. If there are no √'s in the LTEC Design column on the right, proceed with the design, 
selecting the lowest acceptable grade line and the smallest waterway opening consistent 
with the constraints imposed on the project. The risk assessment has demonstrated 
that potential flood damage costs, traffic related costs, roadway and/or structure repair 
costs are minor and therefore disregarded for this project. 

One or more √’s in the LTEC Design column indicates further analysis in the category 
checked may be required utilizing the LTEC design process or justification (below) why it 
is not required. 

JUSTIFICATION: The bridge provides 2.5 feet of freeboard over the 100 year flood at the deck, this is in an area where 
TH 52 is at a running grade. “Overtopping” occurs ½ mile to the SE, not at the bridge and would still likely occur if the 
bridge were not there. The proposed replacement will reduce piers in the thalweg, improve aquatic passage, and will not 
cause an increase in flood elevations. 

I hereby certify that this plan, specification, or report was prepared by me or under my 
direct supervision and that I am a duly Licensed Professional Engineer under the laws 
of the State of Minnesota: 

Signature: 
Christopher M. Helland 

55693 August 13, 2020 License Number: Date: 
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