FLOOD PROOFING TECHNIQUES
FOR FLOOD RISK MANAGEMENT:

UNDERSTANDING FLOOD RISK ADAPTIVE MEASURES FOR
BUILDINGS LOCATED IN FLOODPLAINS

“The views, opinions and findings contained in this report are
those of the authors(s) and should not be construed as an m
official Department of the Army position, policy or decision,

unless so designated by other official documentation.” US Army Corps
of Engineers.




IS THIS THE NEW NORMAL?

Property damages of $10.2 Billion annually from 1985-2015

e

Hurricane Sandy Colorado Flooding Louisiana Flooding

2016 Major Disaster Declarations (Flooding)

Arkansas Kentucky Louisiana Wisconsin Montana Oklahoma West Virginia
Texas Montana Texas Mississippi Pennsylvania Texas Delaware
New Jersey Louisiana Virginia Maryland  Georgia District of Columbia
Georgia Oregon  Alaska Oklahoma Texas Arkansas Washington
Alabama  Missouri Washington lowa Minnesota Hawaii

US Army Corps
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ELLICOTT CITY FLOOD EVENT

Three 1,000 year floods recorded during 2016 in Maryland
West Virginia and Louisiana

Historic Rainfall and Flash Flooding
Saturday Night in Ellicott City, Maryland

Duration Rainfall Total Time

1 minute | 7:51-7:52 pm
5 minutes | 7:50-7:55 pm
10 minutes : 7:50-8:00 pm

15 minutes | 7:46:8:01 pm
20 minutes | 18 | 7:44-8:04 pm
30minutes | 1 | 7:36-8:06 pm
60 minutes ‘ - 7:30-8:30 pm
90 minutes | : 7:00-8:30 pm

2 hours | 5.92 6:45-8:45pm

The storm total rainfall at Ellicott City was 6.50 inches. Based on the preliminary

precipitation frequency estimates in NOAA Atlas 14 from the nearestlocation, the

rainfall amounts with duration 10 minutes to 2 hours statistically have a less 0.1%
chance of occurring in any given year,ora 1 in 1000 year event.

US Army Corps
Ellicott City FPMS public meeting of Engineers.




FLOOD RISK

Risk = f [(Probability of Flooding) x (Consequences)]

(Probability of Flooding) is the frequency of flooding or how often does flooding
occur in a particular location. Reduce the frequency of flooding and risk is
reduced.

(Consequences) are the potential damages and life loss associated with flooding.
The structures (critical, residential, commercial, public, and industrial), land use
(agricultural, urban, public) , and infrastructure (highways, roads, rail, utilities)
make up the potentially damageable assets. Reduce the consequences of
flooding and risk is reduced.

Note: If critical facilities become inoperative during a flood event the area of impact
extends beyond the area of flooding (i.e. electrical service, fire and rescue,
hospitals, water and wastewater, etc.).

US Army Corps -
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FLOOD RISK

Zoning

Educational Outreach

Evacuation Planning

Risk

Levees and Dams

Nonstructural Flood
Proofing

Insurance

Ellicott City FPMS public meeting
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FLOOD RISK AND FLOOD INSURANCE

Elevation Reduces Insurance Premiums

Premium at 1 foot Premium set at Premium at 3 feet
Below BFE the BFE above BFE

$4,786/years $2,136/years $591/years
$47,860/10 years $21,360/10 years $5,910/10 years

US Army Corps
Ellicott City FPMS public meeting of Engineers.




NONSTRUCTURAL FLOOD PROOFING

The most common physical flood proofing measures implemented
for flood damage and life loss reduction are considered to be:

Acquisition Relocation Elevation
Dry Flood Proofing Wet Flood Proofing Basement Removal

Nonphysical flood proofing measures are considered to be:

Floodplain Mapping Land Use Flood Insurance

Evacuation Plans Flood Warning Zoning
Operational Changes Emergency Preparedness Plans

US Army Corps
of Engineers.
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ASSESSING THE SITUATION

Flood Characteristics
- Depth, velocity, duration, rate of rise, debris/ice flows,
wave action, floodway, floodplain

Site Characteristics
- Location, solil type, topography, site size, urban/rural

Building/Structure Characteristics

- Type of construction, foundation material, condition of
the building, lower levels (basement/crawlspace),
historical significance, building modifications

Other Considerations

- Occupancy, building codes, zoning, ordinances and
local restrictions, building aesthetics, future conditions,
public health/safety/welfare

US Army Corps
Ellicott City FPMS public meeting of Engineers.




CAUTION! CAUTION! CAUTION!

While flood proofing measures may result in lower property
damages, there could be potential restrictions that the property

owner needs to investigate prior to implementation:
- Local Ordinances
- State Regulations
- National Flood Insurance Program (NFIP)

Some of the methods shown in this presentation may not comply
with local code or the NFIP minimum requirements and may not be
creditable for flood insurance savings. USACE focuses on flood
damage reduction.

Flood insurance is always recommended, even for structures that
may have been retrofitted with nonstructural measures.

US Army Corps -
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ACQUISITION

- Acquire the land and structures

- Demolish structures or sell and
remove

- Technique eliminates risk of
flooding
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RELOCATION

Ellicott City FPMS public meeting

US Army Corps
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ELEVATION ON FILL

Ellicott City FPMS public meeting

US Army Corps
of Engineers.
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ELEVATION ON PIERS, POSTS, PILES OR COLUMNS

US Army Corps
Ellicott City FPMS public meeting of Engineers.
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ELEVATION ON EXTENDED FOUNDATION WALLS

Elevate to reduce flood risk
(cannot inhabit lower level)

Flood Vent

US Army Corps
Ellicott City FPMS public meeting of Engineers.




WET FLOOD PROOFING

PRESSUREL : PRESSURE

Basement

US Army Corps
Ellicott City FPMS public meeting of Engineers.
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ELEVATE EXTERNAL UTILITIES

Air conditioning unit

Ellicott City FPMS public meeting
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DRY FLOOD PROOFING

US Army Corps
Ellicott City FPMS public meeting of Engineers.




DRY FLOOD PROOFING

Ellicott City FPMS public meeting
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DARLINGTON, WISCONSIN COMMERCIAL FLOOD b
PROOFING

US Army Corps
Ellicott City FPMS public meeting of Engineers.



ELEVATION AND FLOOD PROOFING WITHIN A
COMMERCIAL (HISTORIC) STRUCTURE

-

MAKING LIFE sy

SINCE fazg "'t

Ellicott City FPMS public meeting
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ELEVATION WITHIN AN EXISTING STRUCTURE

US Post Office

- Within 100-yr
floodplain

- Relatively new building

- High ceilings

- Elevated interior

- Concerns:
. Seepage
- No flood vents
- Standard glass doors

Ellicott City FPMS public meeting

US Army Corps
of Engineers.
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FLOOD BARRIERS FOR DOORS AND WINDOWS

US Army Corps
Ellicott City FPMS public meeting of Engineers.
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FLOODWALLS AND BARRIERS

Ellicott City FPMS public meeting

US Army Corps
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NATIONAL FLOOD BARRIER TESTING & "
CERTIFICATION PROGRAM
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http://www.floods.org/
http://www.floods.org/
http://www.usace.army.mil/Missions/CivilWorks/ProjectPlanning/nfpc.aspx
http://www.usace.army.mil/Missions/CivilWorks/ProjectPlanning/nfpc.aspx
http://www.fmglobal.com/page.aspx?id=50000000
http://www.fmglobal.com/page.aspx?id=50000000

PEDESTRIAN AND VEHICLE OPENING BARRIER
TESTING

mT'ﬁ ............

0.8 h (typ.)

Ellicott City FPMS public meeting
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USACE NATIONAL NONSTRUCTURAL FLOOD

PROOFING COMMITTEE
Chartered: 1985

NFPC Members and Advisors

Randall Behm, Chair, Omaha
- Steve O’Leary, Secretary, Huntington
- Kim Gavigan, Phoenix
- Keven Lovetro, New Orleans (MVD)
- Lea Adams, Davis (HEC)
- Mary Weidel, Detroit (IWR)
- Brian Rast, Kansas City (IWR)

Technical Resources

- Nonstructural Techniques

- Publications

- Assessment Tools

- National Flood Barrier Testing & Certification
Program

- Links to Associated Sites

Google: NFPC

Ellicott City FPMS public meeting

National Nonstructural Fl

Monstructural Flood Proofing ane

o apphad 1o a structure andfor

its contents that prevent or provide resistance to damage from flooding. Monstructural Food Proofing
measures differ from Siructural Flood Proofing measures in that they focus on reducing the consequences
on flooding instead of focusing on reducing the probability of fieoding

Monstructural Flood Proofing measures include:

« Elevation

= Relocation

& Buyout / Acquisition
& Diry food proofing

+ Wel fload procfing
= Bems or floodwalls

Monphysical Nonstructural measures include:

» Flood Wamning Systems

= Flood Insurance

+ Flocdplan Magpang

» Flood Emergency Preparedness Flans
# Land Usze Regulation

= Zoning

= Evacuation Plans

+ Resk Communecabion

The National Nanstructural Flood Proating

Committes was founded in 1885 to promaote the use

of nanstructusal flood proofing methods.

Collapse All Expand All

# NFPC History

® About NFPC

= Current NFPC Membership:
Chaimman: Randall Behm, P_E

US Army Corps of Engineers

=
Nonstructural -
Flood Proofing

National Nonstructural / Fload_
Proofing Committee

Association of State
Flocdplain Managers

National Flood Barmer
Testing & Certification Program

Natienal
Flood Proofing
Committes

Flood Damage
Reducthon Matrix

NFPC Links

The following websites contain
mlormaticn related bo nonstructural
measures to reduce flood damages
and promole floodplanm management
tachnigues

ASFPM

FEMA ..

NAFSMA ..

Natural Hazards Center .
USACE Flood Risk Mgmnt

USACE Silver Jacksls

Upcoming Events
ASFPM Mabonal Conforencs

® 36 Arvwnl Association of Siake Flood
Frain Msnsgens - Nabonal Confarence
"Mitizazan On My Mind™, Azants, GA
Juse 15, 2015

read more

NAFSMA Annual Meeting

® 2015 . Masionsl Axsociation of Flod and
=tcermantm Mansgemant Agences
Ansusi Mecting, Jackson Hole, WY
August 1530, 3015

read more

Flood Risk Managamenl - Silver
Jackels Workshop

® 2015 Flod Rlisk Managemend - Siver
Jackets Workshop, Scuthbndge, MA
December 14, 35

The different Nonstruclural Measures
are described provided befow. A
detaled discussion on each of these

types of Nenstructural Measures can be
Tound among our Publications

US Army Corps
of Engineers.
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THANK YOUI!

£33

Randall Behm — Omaha District
Telephone: 402-995-2322
Email: randall.l.behm@usace.army.mil

Ellicott City FPMS public meeting

US Army Corps
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