
BUILDING STRONG®

US Army Corps of Engineers
BUILDING STRONG®

Nonstructural (Flood Proofing)
Flood Risk Adaptive Measures

Kim M. Gavigan, P.E., CFM
Chief, Water Resource Planning
USACE Los Angeles District
AZ/NV Area Office

April 12 & 14, 2017



BUILDING STRONG®

Agenda

• Flood Risk Adaptive Measures (i.e., Nonstructural 
Measures)

• Nonstructural Considerations and Data

• Resources
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USACE Nonstructural Flood Proofing Committee

Members
• Chair: Randall Behm, Omaha District
• Secretary: Kim Gavigan, Los Angeles District
• Steve O’Leary, Huntington District
• Keven Lovetro, New Orleans District

Advisors
 Mary Weidel, Detroit District
 Lea Adams, Hydrologic Engineering Center
 Brian Rast, Kansas City District

Committee Members and Advisors
The USACE National Nonstructural Flood Proofing  Committee (NFPC) was established 
during 1985. The NFPC functions under the general direction of the Chief, Planning 
Community of Practice, Directorate of Civil Works, HQUSACE.  Currently the NFPC 
consists of five active multidisciplinary members and four advisors.  
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Disaster Merry-Go-Round

The Cycle will always exist, but to what extent.

EVENT  OCCURS
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Shared Risk  Management
“ Driving  Down  the  Risks  with  an  Informed  and  Engaged  Public “

Residual  Risk

Federal / State / Local

Federal / State / Local

Federal / State / Local

Federal / State / Local

Federal / State / Local / Individual

State / Local

Local

Outreach

Natural  Storage

Structural

Non – Structural

Contingency  Plans

Building  Codes

Zoning

Insurance Individual / NFIP

Initial  Risk

R
is

k

Question: Shared 
Responsibility = Whole 
Community (FEMA term)?

All  Stakeholders  Contribute  to  Reducing  Risk !
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The Most Cost Effective Flood Risk Reduction 
Measure….. 

Floodplain Management

….Don’t Build in an Area 
That Floods
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Nonstructural Flood Risk Management Definition

Nonstructural flood risk management can be categorized as a set of physical or 
nonphysical measures utilized for mitigating loss of life as well as existing and 
future flood damages. 

The physical measures adapt to the natural characteristics of the floodplain 
without adversely affecting or changing those natural flood characteristics. These 
measures are generally compliant with the NFIP and cause no adverse affects to 
the floodplain, flood stages, velocities, or the environment.

Because of their ability to adapt to flood risk, these measures may also be  
referred to as Flood Risk Adaptive Measures and can be incorporated into 
existing or new structures to mitigate for potential future flood damages and life 
loss. 
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Flood Risk Adaptive Measures

• Risk = Probability X  Consequences
• Physical or Nonphysical measures
• Adapt to the natural characteristics of the 

floodplain.
• Do not adversely affect or change natural 

flood characteristics. 
• Cause no adverse affects to the floodplain, 

flood stages, velocities, or the environment.
• (i.e., Nonstructural measures)
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Common Nonstructural Measures
 Acquisition (buyout / demolition)
 Relocation

 Individual Structures
 Multiple Structures / Community

 Elevation
 Dry Flood Proofing
 Wet Flood Proofing
 Berms and Walls (are these nonstructural?)
 Flood Warning & Emergency Evacuation Plans / Systems
 Other

 National Flood Insurance Program (NFIP)
 Floodplain Management
 Land Use Regulation (Zoning) / Building Codes
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• Prepare emergency plans
• Determine affected areas
• Identify affected parties
• Prepare warning message
• Distribute warning message

► Weather radios
► Media
► Sirens
► Public education
► Schools
► Reverse 911

Emergency Evacuation Plans
& Flood Warnings
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•

Nonstructural – Examples
Acquisition
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Nonstructural – Examples
Relocation (Single Structure)
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Nonstructural – Examples
Elevation on Extended Foundation Walls

…is one of the most common and effective methods used to prevent 
flooding of living space…

……recommend design and construction by reputable/qualified 
professionals and contractors…

……..Not permitted in V Zones…Not recommended in Coastal A 
Zones…Not permitted in regulatory floodway…

………..Acceptable in A Zones.
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Nonstructural – Examples
Elevation Utilizing Piers / Posts / Columns
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Nonstructural – Examples
Concrete Slab Utilizing Segmented Piles
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Nonstructural – Examples
Berms / Walls / Barriers

Not FEMA Accredited
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Elevate Utilities

Unsuccessful

Successful
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Nonstructural – Examples
Dry Flood Proofing

• Flood depths 3 feet or less
• Structurally sound buildings
• New construction
• Retrofitting existing buildings
• No basement or crawl space



BUILDING STRONG®

City of Sacramento Fire Station 43 (Natomas, CA) 

Town Hall (Prestonsburg, KY)

Nonstructural – Examples
Wet Flood Proofing

Church (Grundy, VA)
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Nonstructural – Examples
Elevated Floor
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Nonstructural – Examples
Elevated Equipment / Utilities / Appliances
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Low Impact Development
• Rain Garden
• Planter Box
• Green Space
• Porous Pavement
• Other…..
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*  Caution   Caution   Caution  * 
While nonstructural flood risk reduction measures 
may result in lower property damages, there could be 
potential restrictions which the property owner needs
to investigate prior to implementation:
• Local Ordnances
• State Regulations
• National Flood Insurance Program (NFIP)
Work with your local Floodplain Administrator

Flood insurance is highly recommended, even for structures which may 
have been retrofitted with nonstructural measures, because not all floods 
are the same frequency.
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Nonstructural Considerations
and Data Collection
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Flood Risk Adaptive Measures Considerations

Elevation
• Generally no higher than 12-feet (relocate/acquire if depth greater than 12-feet)
• Elevation on extended foundation requires flood vents to equalize flood waters
• Elevate exterior utilities (central air, electric meter, etc.)

Dry Flood Proofing
• Generally no higher than 3- or 4-feet for residential and commercial construction
• Greater than 4-feet requires assessment of wall integrity

Basement Modifications
• Considered lowest habitable floor elevation for flood insurance purposes
• Elevate utilities (furnace, water heater, softener) internally or externally via addition 

Berms and Ring Levees
• USACE design/implementation requires levee design specifications
• Requires Operation and Maintenance manual when implemented by USACE
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Flood Characteristics
Flood depth, Flood velocity, Flood duration, Rate of 
rise, Debris/Ice flows, Wave action, Floodway, 
Other(?)

Site Characteristics
Location, Soil type, Topography, Site size, 
Urban/Rural, Other(?)

Building/Structure Characteristics
Type of construction, Foundation, Condition of the 
building, Lower levels (Basement), Historical 
Significance, Other(?)

Other Considerations
Building Occupancy, Building Codes, Zoning 
Ordinances and Local Restrictions, Other Agencies 
(Local / State / Federal), Aesthetics, Public 
Heath/Safety/Welfare, Other(?)

Assessing The Situation 
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Field Data Collection
Search Existing Datasets:

County/City Assessors Database
Existing Flood Risk Management Studies
Flood Insurance Studies
Light Detection And Ranging  (LiDAR)

Obtain New Data:
Surveys (first floor / lowest adjacent ground)
Homeowner / Business owner inerview
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Sample 
Structure 
Inventory 

Sheet
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FEMA 
TECHNICAL 
BULLETIN 259
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- maintain existing natural washes,  
- washes 5ft wide or greater should not be disturbed, 
- minimize (< 40%) disturbance of lots, 
- elevate structures a min. of 18" above natural grade and armor side slopes, and 
- discourage (or prohibit) perimeter walls and fencing (block walls and mesh fencing should not be 
used). 

Maricopa County Recommendations



BUILDING STRONG®

QUESTIONS?

http://www.usace.army.mil/Missions/Civil-Works/Project-Planning/nfpc/

http://www.usace.army.mil/Missions/Civil-Works/Project-Planning/nfpc/


BUILDING STRONG®

Structural Measures
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MUD FLOW IN SANTEQUIN, UT
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WALL  TO DIVERT MUD FLOW
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DEBRIS BASIN AT GLENWOOD SPRINGS, CO
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DEBRIS FENCE AT OREM CITY, UTAH
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MUD FLOW DIVERSION AT PROVO, UT
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Devore in San Bernardino County
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Deer Creek Debris Basin



BUILDING STRONG®



BUILDING STRONG®



BUILDING STRONG®


	Slide Number 1
	Slide Number 2
	USACE Nonstructural Flood Proofing Committee
	Slide Number 4
	Shared Risk  Management
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Common Nonstructural Measures
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Field Data Collection
	Slide Number 31
	Sample Structure Inventory Sheet
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Structural Measures
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53

