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 Recognizing the regulatory requirements when 
scoping work in the floodplain. 
  Recognizing the hidden costs associated with 
floodplain work. 

 Knowing the components of an acceptable 
floodplain submittal. 



• Location 
• Communities 
• Agencies 
• Timelines 
• Office Investigation 
• Field Investigation 

•Surveying 
•Collecting  Other Data 

• Report 

• Modeling 
• Stability Analysis 

•Particle Transport 
•Deposition 
•Scour 
•Peripheral Effects 
•River Avulsion 

• Misconceptions 
• Responsibilities 



 The location of a 
project drives 
everything 
 
 

 Know what 
communities are 
involved. 
 
 
 

 Know the all additional 
agencies involved. 
 
 
 

 Know where in the river 
or stream the project is 
located. 
 
 
 

 There are no one size fits 
all solutions. 
 
 





 There are many different agencies involved: 
• Community Floodplain Manager 
• FEMA 
• DEQ 
• ARMY CORPS 
• Conservation District 
• FWP 
• DNRC 
 
 

 Sometimes, with certain 
designs, the requirements 
from the various agencies 
conflict with one another. 
 
 

 Don’t develop a design that 
meets one agency’s criteria but 
then cannot be permitted by 
another. 

 
 



 Cost considerations 
• Army Corps- mitigation 

credits 
• NFIP- 100 year flood event 

design criteria  
• The potential for a 

CLOMR/LOMR 
• Alternative designs 



 Are you located in 
a regulatory 
floodplain? 

 Know the requirements 
of the community, i.e., 
the governing ordinance. 

 Always contact the floodplain 
administrator. 
• Sometimes they regulate to maps 

other than those provided by 
FEMA 



 No BFE’s or Hydrology. 

 Time and Cost 
Considerations 
• Developing hydrology 

data 
• Acquiring survey data 
• Developing model 
• Potential CLOMR/LOMR 

if design increases BFEs by 
more than 0.5 feet. 



 BFEs, hydrology, models, and other data likely available. 
 
 

 Time and Cost Considerations 
• Acquisition of new survey data 
• Acquisition of effective model and FIS report used to generate the 

FIRM 
• Development of models using data from effective model 
• Potential CLOMR/LOMR if design increases BFEs by more than 0.5 

feet. 
 
 



 BFEs, hydrology, models, and 
other data likely available. 

 
 

 Floodway needs to be 
considered. 

  Time and Cost Considerations 
• Acquisition of effective model and 

FIS report used to generate the 
FIRM 

• Acquisition of survey data. 
• Development of models using 

data from effective model. 
• Potential CLOMR/LOMR if 

design increases BFEs by more 
than 0.00 feet in the floodway. 
 
 



 Current approach of closing 
your eyes, plugging your 
ears and stomping your feet 
until someone says you 
don’t have to do it may have 
worked in the past, but as 
communities become more 
savvy it is becoming less 
effective. 

 This is the community’s 
responsibility. 

 The community has the choice whether they want 
to pass this responsibility on to the applicant. 



 What time delays should be considered? 
 
 
 

• Data acquisition 
• Field Conditions 
• Time spent developing 

appropriate design 
• Review time 
• Other agencies’ 

requirements 
• CLOMR submittal 

 
 
 



 In the applicants mind every project is an emergency. 
 Does your project fit the definition of an emergency? 
 The determination is at the community’s discretion. 

 Lack of planning does 
not constitute an 
emergency. 

 Emergency projects 
still require all 
applicable permits 
and associated 
analysis. 

 If a project does not meet permitting requirements it 
could require modification or removal. 



 What information can be gathered before going to the site? 
 Talk to the floodplain administrator. 
 Contact the various agencies that may require a permit 

 Review aerial photos and/or CMZ maps to determine 
floodplain characteristics and channel migration potential 
in the area. 

 Review topo data to get rough determinations of slope 
and other factors that may influence the number of cross 
sections needed. 

 Determine apparent extents of floodplain so field 
surveyed cross sections extend across entire floodplain. 

 Lay out cross section to optimize field time. 

 Set up a site walk with the agencies involved. 



 Contact the Community’s Floodplain 
Administrator and other applicable agencies. 



 Review aerial photos. 



 Review other available 
data. 



 Review Topographic 
Data 



 Use data collected to layout cross sections and 
optimize field time. 



 What data needs to be collect during a field 
investigation. 

• Stream Bed Data 
• Manning's n values 
• Structure 

information 
• Surveyed Cross 

Sections 
 









 What type of survey needs to 
be performed? 

 Do I need to tie into an 
existing study? 

 Do I have enough data to 
effectively model the 
floodplain. 

 If I have problems with my 
model do I have enough 
budget to acquire additional 
cross sections. 













 Why do I need to develop a model? 
 A good model provides: 

• A method to evaluate various designs 

• Information for stability calculations and other 
structural design criteria. 

• BFE comparisons 



 Modeling efforts are very different between 
approximate A, limited detail, and detailed 
flood study areas. 

 It is very important as the modeler to have a 
grasp on how the project will likely be modeled 
even before performing the field surveys. 



 For some projects the CLOMR/LOMR submittal is 
unavoidable.  If the applicant is aware of this 
during the scoping process then it should be less of 
a problem. 

 If your design is causing a rise in the BFE, then to 
avoid having to submit for a CLOMR, modify the 
design accordingly.  Remember the design still has 
to meet all required criteria for all involved 
communities and agencies. 

 This can be a tool the community can use to 
evaluate their flood hazards. 



 Will this project withstand a 100-year flood 
event? 
  Things to consider 
• Material Transport 
• Deposition 
• Scour 
• Peripheral Effects 
• River Avulsion 
 



 Modes of Failure 
• Particle Erosion 
• Translational 

Slide 
• Modified Slump 
• Slump 



 What analysis method should be used? 

 Many different methods 
• ASCE 
• USBR 
• USGS 
• Isbash 
• Tractive Forces 
• Many Others 

 Why should these 
analyses be 
performed? 





 Why should deposition be considered? 
 Over time continued deposition can cause 

changes in the BFE’s and/or affect surrounding 
land owners. 

 Whose job is it to perform future maintenance 
on the project? 





 Why should I perform scour calculation? 
  Scour is one of the most common failure 
modes. 

 Scour can occur upstream, downstream, 
above, below, in front of, and behind your 
project. 
 

 Scour repair is one of the most common 
types of bridge repair. 
 





 There are many different 
analysis methods available. 

 Analysis methods are specific to: 
• The size of the stream 
• The soils in and around the stream 
• Where on the stream a project is 

located 
 It is the responsibility of the 

engineer to determine the 
appropriate method for a 
specific site. 



 How is the project going to affect conditions 
upstream, downstream and adjacent to the 
project? 

 
 Bank stabilization projects can: 

• Increase or decrease stream 
velocities 

• Alter the stream’s ability to 
transport sediments 

• Increase and/or decrease erosion 
and scour in the vicinity of the 
project. 

 





 Why should avulsion of the river be 
considered? 
  The river channel can migrate and cause 
damage to your project in the future. 
 
 

 HEC-11 States: “In application, the depth of scour should be 
measured from the lowest elevation in the cross section. It is assumed 
that the low point in the cross section may eventually move adjacent to 
the riprap (even if this is not the case in the current survey).” 

 
 
 





 A report should contain: 
• Project narrative 
• Design considerations 
• All Calculations 
• Modeling assumptions 
• Modeling Results 
• Electronic Copy of model 
• Certifications 
• Stamped copies of project 

drawings 
• Any other applicable information 

 
 

 What should a report for a floodplain related 
project include? 

 
 



 There is a misconception that the DNRC only 
endorses hard bank stabilization techniques, 
i.e. rip rap. 

 The DNRC does not endorse one type of design 
over another, in fact we encourage innovative 
designs that incorporate a variety of methods 
and materials. 



 The applicant and the consultant drive the type 
of design. 

 The engineer works within the parameters set 
by the applicant and the requirements of the 
applicable regulations. 



 The engineer is responsible for their design. 
 The community is responsible for ensuring that 

a project meets the criteria in their ordinances 
and in the NFIP. 

 If a community approves a permit that does 
not meet the criteria outlined in the NFIP they 
could be responsible for any costs associated 
with bringing that project into compliance. 



 Why does an engineer need to stamp our project? 
  By stamping a project an engineer is saying they have 
the appropriate experience to do the design, they have 
performed all the necessary analysis, and they are 
liable for any deficiencies associated with their design. 
 



 Know what you are getting into before you bid 
a project in the floodplain. 

 Inform the client of all potential costs and 
timelines before you begin. 

 Know your responsibility to the community, 
your self and the applicant. 
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