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The Development Balancing Act
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Flood Resistant Design & Construction
ASCE 24

In the Spring of 2014, FEMA 

adopted Policy-203-074-1, 

Minimum Design Standard for HMA 

Projects in Flood Hazard Areas, 

requiring the use of engineering 

design standards detailed in ASCE 

24 Flood Resistant Design and 

Construction for mitigation 

reconstruction, structure elevation, 

and dry flood proofing projects 

funded by Hazard Mitigation 

Assistance (HMA) grant programs.
https://www.fema.gov/media-

library/assets/documents/93727 

http://links.govdelivery.com/track?type=click&enid=ZWFzPTEmbWFpbGluZ2lkPTIwMTUwODA1LjQ3ODQ1MDExJm1lc3NhZ2VpZD1NREItUFJELUJVTC0yMDE1MDgwNS40Nzg0NTAxMSZkYXRhYmFzZWlkPTEwMDEmc2VyaWFsPTE3NTI0NTYyJmVtYWlsaWQ9ZnJvbnRfZGVza0Bjb21wbGV0ZS1lbS5jb20mdXNlcmlkPWZyb250X2Rlc2tAY29tcGxldGUtZW0uY29tJmZsPSZleHRyYT1NdWx0aXZhcmlhdGVJZD0mJiY=&&&100&&&http://www.fema.gov/media-library/assets/documents/93727
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ASCE 24 & the NFIP
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Hazard Mitigation Assistance Program
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HMA Grant Programs
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Building Codes and Standards Directive
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Guidance for Application of ASCE 24
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Applying Codes, Standards & Ordinances
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Brookings, South Dakota
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Culvert 1 

Overtopped/Eroded 24” RCP

404 request 

Modify to 48” wide x 30” high box 

Local H&H – review before vs after, LOMR possible

404 Grant request may NOT require H&H info submittal

Culvert 2

Dual 3x3 Box Culvert

406 request t update to 4’ x 3’ culvert

Local H&H – review before vs after, LOMR possible

406 Grant request may NOT require H&H info submittal

Bridge 3

1950 concrete two lane bridge 

406 request to improve will be  4 lanes and shoulders,  

open up from 16’ w x 24’ h to 36’ w x 26’ h

Local H&H – review before vs after, CLOMR/LOMR likely

406 Grant will REQUIRE H&H info submittal

Bridge 4

Field bridge on historic register (former NW RR bridge)  

406 request to remove trestles and free span

Local H&H – review before vs after, CLOMR/LOMR possible

406 Grant will REQUIRE H&H info submittal
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Materials for 
Reference/Use
Make decision from 

• Flood Insurance Rate Map (FIRM)

• Flood Insurance Study (FIS) Text

• Flood Profile

• Floodway Data Table

• Summary of Discharges
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Flood Profile Information

• Does this structure/crossing result a change/reduction in the Base Flood Elevation? 

• What is the location (Cross-Section) of the structure in question? 

• Why do I want to ask these questions?

Questions
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Floodway Data Table

Bridge 3 is located between cross-sections H and I

• What is the current cross-sectional area (1%) of the floodway near the bridge?

• What is the current recorded velocity (1%) of the floodway near the bridge?

• Is flow constrained by the current crossing/structure?

• Why do I want to ask these questions?

Questions
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Summary of Discharges

Bridge 3 is located at US 77 (Medary Avenue) ?

• What is the current range of discharges at the location of Bridge 3?

• Why do I want to ask these questions?

Questions
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National Flood Hazard Layer – Portal 
https://msc.fema.gov/nfhl
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Does this flood area look familiar?  (Hint: We were just looking at this)

• Can you locate Bridge 3 on this image?

• Why does this floodplain look strange? 

Questions
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Obtaining Flood Data & Modeling

To request technical (H&H models) from FEMA/NFIP:

FEMA FIS Technical Data Request 

http://www.fema.gov/how-order-technical-administrative-support-data

MT-2 Forms also available online

CLOMRs and LOMRs submittal formatted data:

MT-2 Forms and Instructions

http://www.fema.gov/media-library/assets/documents/1343?id=1493

Note: 

▸Communities may request their own data at NO COST

▸ In some instances, those who can DEMONSTRATE that they will be performing a 

FEMA-funded project may also receive MSC data at no cost.  

▸Otherwise, there are fees for review of technical data for proposed projects.

http://www.fema.gov/how-order-technical-administrative-support-data
http://www.fema.gov/media-library/assets/documents/1343?id=1493
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https://hazards.fema.gov

▸Online search portal 

providing public access 

to data created to 

support FEMA flood risk 

map projects and FIRM 

updates, at NO COST to 

the user.

▸Step by Step directions 

available in the FRiSEL

User Guide
https://hazards.fema.gov/femaportal/

wps/PA_MIPSearchEngine/help/Flood

%20Risk%20Study%20Engineering%2

0Library%20User%20Guide.pdf

https://hazards.fema.gov/femaportal/wps/PA_MIPSearchEngine/help/Flood Risk Study Engineering Library User Guide.pdf


27

Culvert Design Resources 

▸TDOT ROADWAY DRAINAGE MANUAL

▸FHWA DESIGN OF CULVERTS

http://onlinemanuals.txdot.gov/txdotmanuals/hyd/hydraulic_operation_of_culverts.htm
https://www.fhwa.dot.gov/engineering/hydraulics/pubs/12026/hif12026.pdf
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Approximate A zone – Need for H&H

Damaged        

2 RCP 36” 

culverts

Damaged        

1- 18” CMP 

culvert

• Various culverts within the Zone A floodplain.  Most Zone A models don’t always 

include structure information

• Do these damaged culverts require an H&H analysis?

• For Local review/submittal?

Both should be reviewed before/after, review culvert size and velocity

• For post-disaster grant request?  

Dual culvert (mainline) should submit H&H, smaller alignment may not require 

H&H submittal

Questions
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Base Level Engineering
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www.infrm.us/estBFE
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www.infrm.us/estBFE

Flood Depth Grids Estimated Flood Extent 

– 10%, 1% and 0.2% 
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BASE LEVEL ENGINEERING 
VIEWER

InFRM.US/estbfe

www.infrm.us/estBFE

https://webapps.usgs.gov/infrm/estBFE/
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Nanny Hagen 
Creek, Mt. 
Pleasant, 

Westchester Co., 
NY

Town of Mount Pleasant, New York

Culvert Replacement (406 – Mitigation)

Marble Avenue
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• Applicant wants to increase this 42” CMP culvert to a 72” concrete 

box culvert using HMGP. 

• Does increasing the culvert size provide a flood benefit?

• Can the applicant be funded under HMGP? 

• Is an H & H study needed to justify BCA?  

• Any other concerns?

Questions

Culvert Replacement (406 – Mitigation)

Marble Avenue



35

Floodway exists in the proposed project area.

• Culvert appears overtopped during all flood profiles depicted  (10% thru 0.2%)

• Larger culvert will pass more water, will this cause problems downstream?

Questions
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http://www.floodmaps.fema.gov/
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Caldwell Parish Example – Hurricane Creek

Project suggests channelization from US Hwy 126 (DS) to MLK St (US) 

• Potential Issues?

• Original Hydraulic Model from 1976.  How can community match this modeling?

Questions
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FEMA Hydraulic Modeling Considerations

Duplicate 
Effective

Corrected 
Effective

Existing 
Conditions

Proposed 
Conditions

• Models may be 

requested from the 

Map Service Center

• Also check with local 

floodplain 

administrator to 

locate modeling

• Submittal requires 

duplication of the 

current effective 

modeling

• Requestors may 

alter/modify and make 

corrections to the 

duplicate effective.

• Changes may include:  

n-values altered, 

stream length updates

• Suggested that one 

model for each set of 

changes is made

• Physical changes 

(cross-section updates 

and or bridge/culvert 

additions should NOT 

be included

• AKA pre-project 

conditions model

• Add new cross-

sections (for fill 

placement, suggest 

minimum include one 

at start, one at end 

and one 

intermediate)

• Add structures that 

currently exist

• Update hydrology, if 

necessary

• For quicker review –

it is suggested that 

one model for each 

set of changes is 

made

• Add proposed project 

conditions

• Alter cross-sections to mimic 

proposed 

earthwork/channelization

• Alter structure geometry in 

modeling to show proposed 

bridge/culvert

• Review effects of project Pre-

Project versus Proposed 

Project and determine effect 

of project on BFEs (is 

CLOMR needed?)

• Zone A or AE, no floodway →

increases greater than 1.0 

should require CLOMR

• Any (0.00ft) change in Zone 

AE with floodway requires 

CLOMR

• All projects require LOMRs
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St Tammany Parish Example (Cloverland Cr)

Mitigation project proposed would create secondary channel and divert flood flow

• Review of submitted modeling indicates project would cause an increase in BFEs

• What other options are available, if any?

Questions



40

Pre-Adopt Increased Risk

▸44CFR65.12

• Allows community via 
CLOMR, then LOMR 
process to pre-adopt 
risk.

• No Insurable structures 
can be added.

• All adversely impacted 
owners notified, and 
approved of change.

• .

▸Once CLOMR 
approved, 
community provides 
FEMA copy of FP 
ordinance adopting 
increased risk.

▸Ready to construct 
as proposed.                                                                                                                 
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Additional Resources

▸Guidance for Applying ASCE 24 Engineering Standards to HMA Flood 

Retrofitting and Reconstruction Projects (2013)

▸Highlights of ASCE 24-14 Flood Resistant Design and Construction 

(2015)

▸Highlights of ASCE 24-05 Flood Resistant Design and Construction 

(2010)

▸FEMA P-312 – Homeowner’s Guide to Retrofitting (2014)

▸FEMA P-259, Engineering Principles and Practices of Retrofitting 

Floodprone Residential Structures, 3rd Edition (2012)

▸FEMA P-936 – Floodproofing Non-Residential Buildings (2013)

▸FEMA NFIP Technical Bulletins
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Additional Resources
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Questions?


