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Introductions
 Bill Blanton – FEMA Project Manager

 Mary Jo Mullen – FEMA Stakeholder Engagement Lead

 We value your participation today, and strongly encourage 
you to submit comments

 We are looking for the good, the bad and the ugly.

 If we hear only negative comments, we may change 
something that ultimately you liked about the approach.  So 
if you like it, let us know that too.
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Online Forum & Public Review 

 The entire “Revised Analysis and Mapping Procedures for 
Non-Accredited Levees” available at www.regulations.gov

 For a compilation of the questions and answers asked 
during the Online Forums, please visit: 
http://www.fema.gov/plan/prevent/fhm/lv_lamp.shtm.

 To be considered, you must provide Comments through 
Public Review online www.nfip-levees.com or 
www.regulations.gov

http://www.regulations.gov/�
http://www.fema.gov/plan/prevent/fhm/lv_lamp.shtm�
http://www.nfip-levees.com/�
http://www.regulations.gov/�
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1. Introduction and Overview
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What is a Levee?

“Building a levee is initially an 
economic decision. A levee 
may not always eliminate the 
misery, it may only delay it 
until that point in time when 
nature’s forces exceed man’s 
willingness to invest in 
greater risk protection.”

Information provided by Ed Thomas, Michael Baker, Inc.
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USACE O&M 
(2,000 miles)

USACE Built/Local 
O&M 
(10,800 miles)

Local Built/Local 
O&M/RIP (2,000 
miles)

All Others in the 
Nation 
(Not in USACE's 
Program and miles 
unknown)

Who Owns and Maintains 
the Nation’s Levees?

 A small percentage of levees are 
built and maintained by the USACE

 Some levees are designed and 
built by the USACE and then a local 
authority assumes operations and 
maintenance

 For a small percentage of levees 
the USACE assists in their repair, 
but the local authority built and 
operates and maintains them

 Most levees are locally owned and 
maintained (total number of miles 
unknown)

Presenter
Presentation Notes
The US Army Corps of Engineers has been working to collect data on the ‘universe of levees’ – which proves difficult.  You can see there are a great deal of levee miles that the USACE has had some involvement in – however this is a small percentage overall.  There are a great number of levees that the federal government has no ownership or responsibility for, and therefore is not aware of until we approach communities for a variety of reasons – one of which is FEMA’s flood hazard mapping.
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FEMA’s Role is Mapping, Not Levee 
Certification

 FEMA does not own, 
operate, maintain, inspect, 
or certify levees

 FEMA’s role is mapping levee-
related flood risk and 
“accredits” levees for 
mapping purposes only. 

 FEMA only accredits levees 
based on the certification 
documentation provided by 
the community or other 
interested party
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FEMA’s Mission is Mapping, Not Levee 
Certification

 If certification and an officially 
adopted O&M plan are provided 
and accepted, FEMA will 
accredit/map the levee as 
providing the required level of 
risk reduction

 If levee certification is not 
provided, the area will 
traditionally be mapped as a 
Special Flood Hazard Area 

 FEMA’s accreditation is not a 
health and safety standard.  It 
defines insurance requirements.

The new approach does not change 
any regulations or the process for 
certifying and accrediting levees.
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How Does an Owner 
Get a Levee Certified & Accredited?

 FEMA uses a review process to determine if all required 
elements of 44 CFR 65.10 are included in an accreditation 
submittal

 Design criteria include:
• Freeboard
• Closure
• Embankment Protection
• Embankment and Foundation Stability
• Settlement
• Interior Drainage
• Other Criteria, including High Vulnerability

Presenter
Presentation Notes
These are the categories of data that must be submitted outlined in our regulations.
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Accreditation Requirements

 Operations Criteria
• Flood Warning System
• Plan of Operation
• Periodic Operation of Closures
• Interior Drainage Plan

 Maintenance Criteria
• Must be documented in an officially adopted plan including 

inspection frequency and responsibilities

Presenter
Presentation Notes
These are the categories of data that must be submitted outlined in our regulations.
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Impacts of Levees on FEMA Analysis and 
Mapping of Flood Hazards
 Levees that are accredited 

and show the flood being 
contained

 Levees that are not 
accredited and traditionally 
show the flooding outside 
the levee

Presenter
Presentation Notes
If certification is received and a levee is accredited, our Flood Insurance Rate Map will reflect that the levee “provides protection” per the regulations to the 1% annual chance flood (aka the 100 year flood)
This is not a warranty or guarantee of the levee’s performance, rather a reflection that the data submitted to FEMA meets our regulatory requirements.
If certification cannot be provided, the levee is considered non-accredited.  Flood hazards are shown landward of the levee, using a straightforward approach that is singular.  We have traditionally used a one-size-fits-all approach to mapping the flood hazard known as the “without-levee analysis”.
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Why are we here?

 Throughout Map 
Modernization, stakeholders expressed 
concern on the “without-levee” procedures 
used to map non-accredited levees

 In February 2011, a group of U.S. 
Representatives and Senators wrote to 
FEMA requesting a revision to the current 
practice of mapping levees and their 
associated risks.

 Stakeholders and Congress feels this 
approach doesn’t reflect the hazard 
reduction that some non-accredited levees 
may still afford.

Presenter
Presentation Notes
Use of the current modeling practice to map areas with non‑accredited levees has generated much concern among communities and their representatives in Congress, and is believed to be too broad a stroke when determining an area’s flood risk.  
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Process of Developing New  Approach
 FEMA placed a hold on ongoing studies that include non-

accredited levees.

 FEMA established a Project Team that:  
• Comprised of FEMA, US Army Corps of Engineers, Industry and 

other experts
• Explored a spectrum of possible approaches;
• Evaluated the approach scenarios;
• Assessed the feasibility and implementation through “proof of 

concept” case studies; 
• Sought feedback from internal and external audiences.

Presenter
Presentation Notes
The Process of Developing the Approaches

FEMA established a multidisciplinary Project Team with representatives from FEMA and USACE and experts from the academic and engineering communities. 

The Project Team reviewed levees throughout the nation to develop appropriate guidance and prepared  procedures for the variety of scenarios found in the field.  Then the Team checked them for implementation feasibility.  

Approaches that are feasible were designated as “prototype methods” and tested for effectiveness in “proof of concept” case studies.

We gathered feedback through several ways, which I will talk more about in a few minutes.
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Requirements for New Approach
 The new Approach had to be:

• Flexible;
• Collaborative;
• Cost-effective
• Repeatable
• Understandable; explainable 
• Engage local knowledge and data
• Must address both riverine and coastal levees

 FEMA’s Constraints
• No statutory or regulatory changes  (44 CFR 65.10 remains in effect for full 

levee accreditation)
• Cannot make changes to the overarching National Flood Insurance Program

Presenter
Presentation Notes
At the onset of the project, the Team developed a list of requirements that the approach must meet.  These requirements were used as the feasibility criteria in several of the reviews that were performed.

The constraints on the Approach are schedule driven.  In order to effectively respond to you our Stakeholders and the request from Congress in a timely manner, we could not change statutes, regulations or the overarching NFIP.  These types of changes take a great deal of time to implement, and a near-term solution was needed to address the mapping concerns specifically.
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What the new Approach is NOT:

 A holistic solution for levee issues in the 
NFIP:
• There will be a “Phase 2” to discuss a 

comprehensive NFIP solution for 
levees

• National Academy of Sciences study 
kicked-off

• NFIP Reform

 A solution addressing recommendations 
of other entities, such as Levee Task Force 
or National Committee on Levee Safety 

 A communication of the broad risks 
associated with levees and potential 
failures



17

External Reviews and Stakeholder 
Engagement
 Feasibility Review – FEMA and USACE review to ensure 

consistency with the Feasibility Criteria

 Independent Scientific Body – focused on technical aspects 
solution

 Community Roundtable – focus group related to community 
impacts and input

 Public Review  - approach posted online for general public  
review and comment, includes 3 Online Forums

 Guidance Development – input from these events and 
further stakeholder engagement before Guidance is finalized 

Presenter
Presentation Notes


���



2. Levee Evaluation and Mapping 
Procedures during Flood Studies
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A Levee and Its Components

Presenter
Presentation Notes
I want to make sure we are all on the same page with some of the terminology we frequently use in discussing levees…
Embankment – could be a wall
Waterside – Riverward
Land Side – Landward
Crown
Toe
Freeboard
Flood Depth
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Flood Study Engineering and Mapping 
Process

Presenter
Presentation Notes
Discovery…Data Development…Preliminary…Review…Appeals…Finalize…Adoption…Effective

Levees should be identified during the Discovery process 
Today, once we have determined accredited/non-accredited, we move straight into Data Development and map issuance without much input on how we will be mapping the landward side of the levee.
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With and Without Levee Analysis
 Levee systems are constructed to contain, control, or divert 

flow

 FEMA analyzes whole levee systems, not sections

 Hydraulic analysis is performed:
•With levee intact
•Was traditionally performed with levee’s ability to impede 

flow removed
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Previous Approach

BLACK
Non-accredited

WHITE
Accredited
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Proposed Approach

Ac
cr
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ite

d



3. Levee Analysis and Mapping Process 
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Hallmarks of New Process

 Interactive stakeholder engagement throughout 
the process.

 A suite of analysis and mapping procedures of the 
hazard associated with levees.

 Recognition of the uncertainty associated with 
hazard identification behind levees.

 Ability to split a levee system into distinct reaches 
that are analyzed based on the attributes of the 
specific reach.
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Proposed Levee Analysis and Mapping 
Process - Overall

Presenter
Presentation Notes
Grey – existing
blue – new approach
City means community coordination
We will drill into these areas in more detail
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Proposed Levee Analysis and Mapping 
Process – Project Entry

These procedures 
remain as-is and are 
not changed in the 
proposed approach.

Presenter
Presentation Notes
These are all existing steps in our process, essentially our process once we encounter a structure that may be a levee in a flood hazard mapping project. (illustrated in bubble 10)
First, as shown in box 20, we need to work with the community to determine if a structure we encounter is designed, built and maintained as a levee – meeting the regulatory definition discussed earlier.
If not, we move down to box 30, and we do not pursue certification from the community.
If it is, then we move to box 100 to determine if the levee can be accredited.  There are several options from here.
Box 110 (up) – the community can readily provide certification of the levee, FEMA accredits and we move forward with engineering and mapping.
Box 120 (down) – if this is the first time the levee is encountered for flood hazard mapping purposes since 2006 (when the Provisional Accreditation procedures were initiated), the community is presented with this option.  If a community will sign an agreement that they believe their levee can be certified, however they need time to collect the data – AND there are no known deficiencies – the levee will be designated Provisionally Accredited and the community is given 2 years to pull together the certification package.
AGAIN, 110 AND 120 ARE EXISTING PROCEDURES AND ARE NOT CHANGED BY THE PROPOSED APPROACH.
If the levee cannot be accredited, then we move into the new process.
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Proposed Levee Analysis and Mapping 
Process - Coordination

Presenter
Presentation Notes
Box 200 is the initiation of our coordination with local communities, levee owners and other impacted stakeholders within the project – “Levee Stakeholders”.
Box 300 establishes a local group of those Levee Stakeholders that FEMA will work with closely in the next steps.
Box 400 is a coordination process with the Local Levee Working Group to determine how to break up the levee into logical reaches and what procedures are appropriate for them.
Box 410 allows a loop for locals/states/etc. to collect additional data if it is feasible to do so – to be able to best reflect the flood hazards associated with the levee.
Lets look closer at each of these.
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Levee Data Collection and Stakeholder 
Engagement 

Levee 
Stakeholder 
Coordination

Data  
Collection Data Analysis

Meeting and 
Field 

Reconnai-
ssance

Completion 
of Levee 

Report and 
Database
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Data Analysis

 During Data Analysis phase, FEMA will produce a comparison of 
elevations using cost-efficient methods. 

 Used to give the locals an idea of what results they may see for each 
potentially applicable procedure.

 The table above represents a variety of scenarios that may be 
encountered.
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Local Levee Working Group
 Purpose – provide feedback and data so FEMA can 

make a final decision on how the levee system 
should be modeled and how the levee-impacted 
area should be mapped. 

 Participants
• CEO or designee (someone with decision 

making authority)
• Levee owner
• Floodplain manager
• Local engineer
• FEMA regional representative
• USACE representative (if appropriate)
• CTP or FEMA contractor for project
• Others as determined by the community or 

region
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Hazard Potential Classification
Hazard Potential 

Classification Sound Reach
Freeboard 
Deficient Overtopping

Structural-Based 
Inundation Natural Valley

High Y Y Y Y Y 1

Significant Y Y Y Y Y 1

Low Y Y N 2 N 2 Y

Hazard Potential 
Classification

Number of People 
Potentially Inundated

Number of People 
Potentially Inundated to 

Depths ≥ 3 feet Additional Considerations

High ≥ 10,000 ≥ 10,000

Includes areas of consequences where 
critical life safety infrastructure is at risk 
(e.g., major hospitals, regional water 
treatment plants, and major power plants)

Significant > 1,000 < 10,000

Includes areas of consequence where the 
number of people potentially inundated is 
low, but there may be significant potential 
for large economic impact or losses

Low < 1,000 0

Presenter
Presentation Notes
These charts were produced by the USACE-led NCLS.  This is one tool that may be used by the Local Levee Working Group in their discussions.

The classification charts provide input into determining which method(s) should be used when analyzing and mapping flood hazards in levee-impacted areas. More rigorous methods (e.g., Structural-Based Inundation Approach) may be applied if the hazard classification is high, and less rigorous methods (Natural Valley Approach) may be applied if the hazard classification is low.  

This is just an initial assessment! Final decision will be made in coordination with the locals.
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Proposed Levee Analysis and Mapping 
Process - Analysis

Presenter
Presentation Notes
Moving forward from this coordination process, we will enter the ‘data development’ phase of a mapping project.  These 5 procedures make up the new, flexible approach proposed currently.

Note that AR/A99 is unchanged and available for non-acccredited levees that meet the specific regulatory requirements for these.

Once the procedures are applied and data development completed, we will move forward in the overall mapping process described earlier.



4. Levee Analysis and Mapping 
Procedures
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Accredited System
 Accredited System

• Criteria: Levee System Meets 65.10 Criteria

• Mapping Approach: Mapping as Fully Accredited; 
Natural Valley Floodplain Analysis  to Map Shaded Zone 
X and Levee Protection Note

Presenter
Presentation Notes
Note this is applied to the entire SYSTEM, and remains unchanged.
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Definition of a Reach

 A “reach” is a discrete section of a levee for which one of 
the five levee analysis procedures can be applied

 Primarily data dependent: 
• O&M Plan available?
• As-Builts/Levee Survey?
• Structurally sound?
• Closures/Tie-Ins?
• Evaluation of overtopping erosion?

 Also depends upon modeling conditions:
 BFE compared to levee crest?

 Topographic/hydraulic conditions landward of the system

Presenter
Presentation Notes
This is a significant aspect of the new approach.  FEMA will analyze levees at a scale smaller than the entire system, we will look at “reaches.”
Definition of reach.
Several things can impact how you choose to section a levee into reaches – the types of data that are available will largely drive these decisions.
Also driving the decision will be some field conditions, like confluences of rivers, what the landscape is on the landward side of the levee.
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Definition of a Reach

Recent structural analysis completed
Operated and Maintained
Good Survey Information

Don’t know anything about
Not maintained
No owner
No structural analysis

Look at modeling conditions

Natural Valley Procedure

Barely overtops & is armored:  
community chooses to do extra 
evaluation for overtopping

Overtops but not armored

Has required freeboard

Overtopping Procedure

Structural-Based Inundation Procedure

Sound Procedure



38

1. Natural Valley (Zone D)

2. Interior Drainage (Special Flood Hazard Area)

3. Landside Hazard (SFHA)

4. Flooding Source (SFHA)

Four Main Layers of Mapping

Zone D:
Natural Valley Procedure

Presenter
Presentation Notes
There are 4 layers of mapping based on the proposed approach.  The first, is a reflection of the uncertainty associated with flood hazards associated with levees.  As noted in the beginning when we talked about what the approach is NOT, it is difficult to identify how a levee will perform and if or how it would fail in reality.  Therefore, to communicate the risk that exists, this area is identified.  In terms of the mapping for the NFIP, this area is shown on the Flood Insurance Rate Map as a Zone D.
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Zone D
 Defined as “undetermined, but possible, flood hazards”

 No federal mandatory purchase requirement

 Insurance rates are similar to a Zone A

 Complicated for an individual to get a reduced insurance 
rate

 Minimal NFIP-required floodplain management, but possible 
to use for floodplain management purposes
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Identify Area of Uncertain Hazards
 The Zone D designation 

represents the uncertainty 
associated with the potential 
flood hazards associated with 
levee systems.  

 The Zone D area will supplement 
the SFHA identified through the 
application of the various 
procedures.

 May not have Zone D if the whole 
non-accredited system is 
analyzed with Natural Valley

Presenter
Presentation Notes
3rd bullet: If a Natural Valley procedure is applied to the entire levee system, then the Zone D would be superseded by the appropriate zone of Special Flood Hazard Area.
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1. Natural Valley (Zone D)

2. Interior Drainage (SFHA)

3. Landside Hazard (SFHA)

4. Flooding Source (SFHA)

Four Main Layers of Mapping

Interior Drainage SFHA
with System in Place

Presenter
Presentation Notes
The next layer that is added to the map is interior drainage.  This is the area of residual risk that remains landward of the levee, even if the levee performed in a way that no floodwaters got past it.  
This is a requirement of accredited or non-accredited levees.
An analysis must be submitted that identifies the source of such flooding and extent of the flooding area.
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Interior Drainage
 Analyzed as if the levee 

system remains in place 
during 1-percent-annual-
chance flood

 SFHA shown if depth is 
greater than 1 foot

 May use  Zone AH  or A0 
designation 

 Reflects flooding sources 
that are behind the levee, 
low-lying areas that are not 
pumped dry

Presenter
Presentation Notes
Analyzed at the SYSTEM level

Zone AH/AO – Area of SFHA having shallow water depths and or unpredictable flow paths between 1 and 3 feet, AH has water surfaces determined.
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Proposed Levee Analysis and Mapping 
Process
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Sound Reach
 Sound Reach

• Criteria: Levee is designed and constructed 
to be structurally sound and meet 
appropriate factors of safety

• Mapping Approach: Natural Valley Analysis 
to Map as Zone D 

Presenter
Presentation Notes
Engineer must certify structural data on the closures, embankment, foundation and settlement potential.
Also meets freeboard per NFIP (3’ riverine and 1’ above 1% wave or max wave runup), or one of the exceptions outlined in 65.10
But as a reach that is part of a non-accredited system, it cannot be certified to meet regulations.
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Sound Reach
 Designed and constructed 

to withstand, and provide 
protection from, the 1-
percent–annual-chance 
flood, in accordance with 
sound engineering 
practices with regard to 
structural concerns and 
factors of safety.

 O&M Plan & maintained

 No additional specific 
modeling required
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Proposed Levee Analysis and Mapping 
Process
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Freeboard Deficient
 Freeboard Deficiency – Reach or System

• Criteria: Levee is structurally sound and top 
is higher than the flood elevation, but does 
not have adequate freeboard.

• Mapping Approach: Natural Valley Analysis 
to Map as Zone D 

Presenter
Presentation Notes
Engineer must certify structural data on the closures, embankment, foundation and settlement potential.
The difference here between Sound and Freeboard deficient is only:
Does NOT meet freeboard per NFIP (3’ riverine and 1’ above 1% wave or max wave runup), or one of the exceptions outlined in 65.10
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Freeboard Deficient
 Lack of adequate freeboard 

is the only reason the levee 
cannot be sound

 The base flood does not 
overtop the levee, but lacks 
freeboard

 Cannot meet the freeboard 
exception defined in 44 
CFR 65.10

 No additional specific 
modeling required
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Proposed Levee Analysis and Mapping 
Process
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Overtopping
 Overtopping Inundation Analysis

• Criteria: Levee Crest is Lower than the flood 
elevation, but it can be documented that the 
levee can structurally withstand the 1% flood

• Mapping Approach: Overtopping Analysis to Map 
Special Flood Hazard Area; Natural Valley 
Floodplain Analysis  to Map Zone D

Presenter
Presentation Notes
Top of levee is lower than the base flood elevation (1% annual chance flood elevation).
Can withstand the 1% flood structurally (seepage, foundation, embankment protection…)
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Overtopping
 Purpose is not to dictate design standards

 Best practices for overtopping of dams will likely be used

 Factors to consider are: slope and toe protection techniques, 
duration, depth and velocities of flood and overtopping at 
various stages…..

Presenter
Presentation Notes
Our goal is to not tell an engineer what exact conditions must be met from a structural perspective must be met in order to certify the data; rather we want to leave it to the certifying engineer because every levee is different.  As obvious as floodwalls versus embankment or more subtle things like the type of embankment protection used.  
But there are some factors our team felt were the types of things that should be considered, and those are included in the public review document for consideration by the engineering community.
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Overtopping
 Certified engineering analyses 

required regarding structural 
ability to withstand the 1% 
flood

 May happen with designed 
control structures

 Modeling likely will be 
unsteady

Presenter
Presentation Notes
A certified engineering analyses must be submitted that demonstrates there will be no erosion or other impact will occur that will result in the structural failure, i.e. breach of the levee directly or indirectly of the levee

Sound engineering practice should be used to base the decision on whether a levee, which was not designed to overtop, can sustain overtopping without breaching.

Loading Condition: The certifying engineer will use the 1-percent-annual-chance flood event plus a factor of safety that takes into account uncertainty in the data. 

Considerations: Sections on items to consider for:
Determining the need for an armored surface.
Determining viability of an armored surface,
Coastal levees


FEMA will not require design specifics – only PE certification and documentation of data used to make the determination
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Proposed Levee Analysis and Mapping 
Process
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Structural-Based Inundation 
Procedure 
 Structural-Based Inundation Analysis

• Criteria:  Levee Doesn't Meet 65.10 Criteria and 
accurate levee elevation information

• Mapping Approach: Breach Analysis to Map 
Special Flood Hazard Area; Natural Valley 
Floodplain Analysis  to Map Zone D

Presenter
Presentation Notes
May result in HIGHER floodplain elevations than the Natural Valley method
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Structural-Based Inundation Procedure
 Failure Modes

• The failure mode can be either 
overtopping  or internal, depending on 
which portions of the 44 CFR 65.10 the 
levee reach fails to meet.

• Modeling Mapping Methodology
• Accurately predicting actual breach 

locations and shapes is not feasible
• Expected minimum of two modeled 

breaches per reach
• Modeled breach locations will not be 

evident on final map
• Each breach is independent
• Any length along the reach is subject to 

breaching

Presenter
Presentation Notes
POINT HERE IS TO DESCRIBE THAT THERE ARE TWO WAYS WE MAY ANALYZE A ‘BREACH.’
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The flood hazard is reasonably 
identified when all potential storage 
areas and flow paths that can be 
reached by breach flows reflect the 
potential flood hazard.

Structural-Based Inundation 
Procedure 
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Structural-Based Inundation Approach

 Will be used in:
•Easily identified areas of 

weakness
•Higher risk areas
•Extensive, good quality 

data

• Mapping results from a 
composite of the analysis of 
inundation at each potential 
breach location

Presenter
Presentation Notes
Important to mention breaching fp is bigger than zone d, and floods behind sound reach
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Proposed Levee Analysis and Mapping 
Process
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Natural Valley
 Natural Valley

• Criteria: Levee Doesn't Meet 65.10 and Doesn’t 
Impact the Flood Elevation 

• Mapping Approach: Natural Valley Floodplain 
Analysis Only to Map Special Flood Hazard Area

Presenter
Presentation Notes
Hydraulic significance of the levee is tested to see if the levee has an impact on the water surface elevation
Modeled by leaving the levee in the model but allowing the discharge to flow on either side of the levee
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Natural Valley Modeling
 Riverine:  Modeled without the levee impeding flow

• Levee will remain in ground profile, 
• Will not prevent water from moving landward

 Coastal: coastal levee included in storm surge model setup
• This BFE will be extended landward
• No wave conditions analyzed landward of levee, unless 

deemed to be the actual conditions.
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Natural Valley
This method is appropriate when:
• The levee reach is so significantly 

overtopped that the existence of 
the levee does not have a 
noticeable effect on the water 
surface elevation

• The level of risk is deemed low 
(based on initial review of Hazard 
Potential Classification and 
discussion with community)

• There is no data available to 
support another method.

• A community prefers to use this 
method
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Final Composite Map
Once each reach is 
analyzed and mapped, a 
composite map is 
created.
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1. Natural Valley (Zone D)

2. Interior Drainage (SFHA)

3. Landside Hazard (SFHA)

4. Flooding Source (SFHA)

Four Main Layers of Mapping

Composite SFHA Based on Flexible 
Technical Procedures
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1. Natural Valley (Zone D)

2. Interior Drainage (SFHA)

3. Landside Hazard (SFHA)

4. Flooding Source (SFHA)

Four Main Layers of Mapping

SFHA of Flooding Sources 
with Levee System 
Providing Protection
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Riverine Hydraulic Analysis
 The proposed methods for levee analysis and mapping generally do not 

impact the modeling and mapping of the flooding source on the flooding 
source side of the levee. 

 For the Structural-Based Inundation Approach, the flow in the flooding 
source is not to be reduced by the amount that is computed as lost 
through a breach. 

 The flow in the flooding source can be reduced by the amount of flow 
lost during overtopping of the levees. 
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Riverine Floodway Analysis
 Floodway will be analyzed assuming levee is providing protection if it is 

determined to be hydraulically independent (“with levee” model)

 Community always has the choice to move to landside toe of levee

 A levee reach that is hydraulically significant will not have floodways on 
landward side, unless the community requests an administrative 
floodway.

 A levee reach that is hydraulically significant will be considered to absorb 
½ of the normal surcharge limit.
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1. Natural Valley (Zone D)

2. Interior Drainage (SFHA)

3. Landside Hazard (SFHA)

4. Flooding Source (SFHA)

Four Main Layers of Mapping

Zone D:
Natural Valley Procedure

Interior Drainage SFHA
with System in Place

Composite SFHA Based on Flexible 
Technical Procedures

SFHA of Flooding Sources 
with Levee System 
Providing Protection
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Questions and Answers 
A compilation of the questions and answers asked during the Online 

Forums will be available at: 
http://www.fema.gov/plan/prevent/fhm/lv_lamp.shtm

http://www.fema.gov/plan/prevent/fhm/lv_lamp.shtm�
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