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OUTLINE OF OBSERVATIONS

 Review of Conditional Letter of Map Revision (CLOMR) Submittal to FEMA

 Review of BNSF Concept 3 – Existing Bridge Remains / New Bridge 42.5 Feet Upstream

 BNSF Concept 3 Impact Mitigation

 Alternative Hydraulic Modeling Approach (2-Dimensional Modeling)



 CLOMR computations based on HEC-RAS model used by FEMA for Flood Insurance Study

 Appears to be two submittals:

 Submittal 1 - indicated 0.02-foot rise with 64 structures impacted

 Submittal 2 - compares BNSF preferred option to existing conditions to indicate ‘no rise’ 

 Notable difference is in how bridge losses are computed (1 – Energy Equation; 2 – Yarnell 
Equation)

 Submittal 2 uses Yarnell K=1.15 for Existing Bridge and K=1.05 for BNSF Preferred Option

 This means that the model treats the preferred option as a more hydraulically efficient 
option than the existing option (lower K values indicate lower friction losses)

Review of Conditional Letter of Map Revision (CLOMR) to FEMA



 Existing Conditions
 Gross width of piers is 40 feet in water

 Proposed Conditions
 Gross width of piers is 60 feet in water 

after existing bridge is removed

Net increase 

of 0.02’ in 

water surface 

profile if 

Energy 

Method is 

used.

Review of Conditional Letter of Map Revision (CLOMR) to FEMA



Because the BNSF 
Preferred Option has 
more blockage, the only 
way the Yarnell method 
will show “no rise” is to 
choose Yarnell 
coefficients where with 
the coefficient for the 
existing bridge is higher 
(less efficient) than the 
Preferred Option.

Review of Conditional Letter of Map Revision (CLOMR) to FEMA



The CLOMR states that the existing piers have 
a semi-circular tail and that “while the nose 
incorporates a sharp ice nose form, it is 
relatively wide with potential to act as a 
square nose, and is not vertical to the surface 
of the water.” This is used in the CLOMR to 
justify a less efficient K coefficient of 1.15. 

 An argument can be made that the existing 
pier configuration is more hydraulically 
efficient than what is proposed

Review of Conditional Letter of Map Revision (CLOMR) to FEMA



Preferred Option 
piers could be less 
efficient than 
existing piers.

If K=1.00 for 
existing bridge, 
K=1.05 for Preferred 
Option, Preferred 
Option will cause a 
0.01-ft rise

Review of Conditional Letter of Map Revision (CLOMR) to FEMA



 Possible compromise solution

 Able to accept two new tracks

 Results in 0.03-ft upstream rise based 
on One-Dimensional HEC-RAS model 

 Increased construction cost and 
schedule

Review of BNSF Concept 3 – Existing Bridge Remains / New Bridge 42.5 Feet Upstream



 Results of One-Dimensional HEC-RAS Modeling & Mapping

 0.03-ft upstream rise upstream of bridge

 552 structures potentially affected

 All 552 structures are currently in the 100-year floodplain

 317 structures the rise is less than 3/8 inch

 235 structures the rise is less than 1/4 inch

Review of BNSF Concept 3 – Existing Bridge Remains / 
New Bridge 42.5 Feet Upstream



BNSF Concept 3 Impact Mitigation 
– BNSF Mitigation Concept

 Reduce water surface profile to 
eliminate modeled rise

 BNSF evaluated solution to pave ¼ to 
½ mile of beach to mitigate 0.02’ rise

 ~$8.4 M Cost

 More expensive to mitigate 0.03’ rise 

 Likely socially and environmentally 
unacceptable



 Results Based on One-Dimensional HEC-RAS Model 

 Reduce water surface profile to eliminate 
modeled rise

 Provide three 12-ft relief culverts through 
Interstate 94 embankment 

 Cost $5M to $10M

 Enhance floodplain hydraulics

 Provide wildlife passage across I-94 corridor

 Possibly affect 1 structure – increase BFE 
less than 1/2-inch on posts of deck/boat 
dock

BNSF Concept 3 Impact Mitigation 
– Alternative Mitigation Concept



Alternative Hydraulic Modeling Approach (2-Dimensional Modeling)



Alternative Hydraulic Modeling Approach (2-Dimensional Modeling)



Alternative Hydraulic Modeling Approach (2-Dimensional Modeling)

Existing Bridge and New Bridge 42.5-feet Upstream   - Two-Dimensional Modeling



 Shows less than 0.003-ft upstream rise 
(1/32 of an inch)

Alternative Hydraulic Modeling 
Approach (2-Dimensional Modeling)



 Relief culverts allow flow on the west floodplain and mitigates rise upstream of Interstate 94

Alternative Hydraulic Modeling 
Approach (2-Dimensional Modeling)



 Single relief culvert mitigates rise 
upstream of Interstate 94

Alternative Hydraulic Modeling 
Approach (2-Dimensional Modeling)



CONCLUSIONS

 The BNSF proposed option, when using the one-dimensional HEC-RAS model, seems to 
mitigate rise through increasing the K-factor for the existing bridge above published values

 The FORB preferred option, when using the one-dimensional HEC-RAS model, indicates a rise 
of 0.03 feet, potentially affecting 552 structures already located within the 100-year floodplain

 Relief culverts through the Interstate 94 embankment can mitigate the rise

 Two-dimensional modeling indicates a modest rise of 0.003 feet (1/32 of an inch) for the FORB 
preferred option without any additional mitigation measures (relief culvert)

 FEMA has not yet indicated if a two-dimensional model would be accepted. They indicated 
that the local floodplain administrators (Bismarck and Mandan) should be consulted. 


