Module 3

Recommended
Strategies for Reducing
Vulnerability and
Exposure
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~—  Using FEMA flood maps as your sole source of
flooding information is like driving forward using
only your rearview mirrors.
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Overview

FEMA National Flood Insurance Program (NFIP)
e Minimum Regulations

e Maps - Risk

Drainage

e Lack of Regulations
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FEMA Federal Minimums

44 CFR 59 & 60

Participation in the NFIP requires adoption of at least
minimums.

e Community has ability to adopt higher standards.
 CRS rewards adoption of higher standards.
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“FEMA Flood Insurance Rate Map
(FIRMS)

~IRMs show an analysis of flood scenario based on
past events and data.

ndicate areas of high, moderate, low risk.
~uture conditions not taken into account.
Margin of error in calculations.

Mother nature is unpredictable.

Conditions continuously change — one map will not
suffice.
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FLOODWAY

FRINGE

FLOOD ELEVATION WHEN
GROUND SURFACE CONFINED WITHIN FLOODWAY

ENCROACHMENT

LIMIT OF FLOODPLAIN FOR UNENCROACHED 100-YEAR FLOOD

FLOODWAY

l—

FLOODWAY

STREAM
CHANNEL

FRINGE

—

ENCROACHMENT

AREA OF ALLOWABLE
ENCROACHMENT; RAISING
GROUND SURFACE WILL
NOT CAUSE A SURCHARGE
THAT EXCEEDS THE
INDICATED STANDARDS

LINEA - B
LINEC-DI

DERA
.P insti
nstitute
Public /" :
Administration Sea l'a]lt

UNIVERSITY OF DELAWARE Delaware

SURCHARGE’i

FLOOD ELEVATION
BEFORE ENCROACHMENT
ON FLOODPLAIN

S THE FLOOD ELEVATION BEFORE ENCROACHMENT
S THE FLOOD ELEVATION AFTER ENCROACHMENT
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oodway data

BASE FLOOD
WATER SURFACE ELEVATION

UNIVERSITY OF DELAWARE

Delaware

FLOODING SOURCE FLOODWAY
SECTION : sl
WIDTH AREA WITHOUT WITH
CROSS SECTION DISTANCE |  (reET) (sl%’sﬁe REGULATORY | pi'oonway | FLooDWAY | 'NCREASE
Brandywine Creek .
{Lower Reach)
A 1.62' 447 6.132 43 13.6 13.6 14.6 10
B 231" 168 2,689 9.7 15.5 15.5 16.5 10
C 294! 230 3292 8.0 27.1 27.1 273 0.2
D 3,40 142 2,122 12.3 383 38.3 39.3 1.0
Chestnut Run i
A 665 190 661 3.0 76.8 76.8 77.6 08
B 1.865 162 299 6.7 82.7 82.7 82.7 0.0
C 3.020° 121 548 16 89.4 89.4 90.4 1.0
D 4.550° 81 291 6.9 96.6 96.6 96.7 0.1
Christina River
A 14,855° 616 6,636 4.0 8.8 8.3* 8.3 0.0
B 13.9?ui 345 3,999 6.7 9.6 9.6 9.6 0.0
C 33,490! 1,299 12,579 08 129 12.9 13.9 1.0
D 39,545 1.275 11.743 0.9 133 133 14,2 09
E 43.300] 685 7.482 13 135 135 14.5 1.0
F 45,710) 825 9.460 1.0 138 138 14.7 0.9
G 48.870° 700 7.542 1.3 14.1 14.1 15.0 0.9
H 52,165 775 9248 1.0 145 14.5 154 0.9
I 56,750’ 587 6.787 1.4 15.6 15.6 16.4 0.8
] 58,500' 753 9,130 1.0 15.7 15.7 16.4 0.7
K 61,700 672 5.291 1.7 16.6 16.6 17.1 0.5
L ﬁs.ssc-: 868 5714 1.6 17.0 17.0 17.5 0.5
M 66,990 700 5.665 1.6 17.8 17.8 18.2 04
'Miles above confluence with Christina River
o oo gnflmer i Ltk Ml ok,
above the City of Wilmington corp imits
‘Elevation computed without mmﬁmmm effects from Delaware River
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BASE FLOOD
WATER SURFACE ELEVATION

[FEET NAVD)

WITHOUT WITH
REGULATORY | £ ooDWAY | FLOODWAY | 'NCREASE

—__...+_

28

27.1 27.1 273 0.2

83 38.3 393 1.0

T6.8 T6.8 T77.6 08

82.7 827 82.7 0.0

194 89 4 90 .4 1.0

06.6 96.6 96.7 0.1
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Today’s Floodplain
Is Not Necessarily Tomorrow's Floodplain

Floodplain After Filling

Both Houses Previously
Factories Now Unaffected by Floods

Liable to Flood Now Liable to Flood
Floodway

Increase
in Flood
Level

|

Floodplain Before Filling

If large areas of the floodplain are filled, then there will be
an increase in the land area needed to store flood waters.
This means your home or business may be impacted.




LIMWA
- > > >
Wave height 2 3 feet Wave height 3.0-1.5 feet Wave height
< 1.5 feet
Limit of
BFE Flood level Properly elevated building bas:a
including flooding
_____ _ wave effects and waves
1% annual chance ~  ~ ™ = =
stillwater elevation

*_Unelevated building constructed before community entered the NFIP

T T T !

Shoreline  Sand beach  Buildings  Overland Vegetated Limit of SFHA
wind fetch region
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Photo by T. Pratt 11/8/12
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Map Zone

Zone X

( Limit of moderate wave action (LiMWA)

-.‘--__

=\ [

(MIWA)

(MoWA)

Coastal Const.
Shoreline Manual

Zone VE
(EL15)

. S Ty DELAWARE COASTAL COASTAL
E public 1" MI Gl N  — TRAINING

Administration Sea Grant =S g DCMP@ /@8 PROGRAM
UNIVERSITY OF DELAWARE Delaware T —— 1B

EWVIRONNENTAL

Delaware National Estuarine Research Reserve



~—— FIRMs do not account for the
following:

Shoreline erosion, wetland loss, subsidence, and

relative sea level rise

Upland development or topographic changes

Degradation or settlement of levees and floodwalls

Changes in storm climatology (frequency and
severity)

The effects of multiple storm events
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Floodplain issues

Development in Areas Without Sufficient
Floodplain Mapping and Flood Data

Inadequate Building Standards
Inconsistent and / or Minimum Code Provisions
Lack of Enforcement of Existing Standards

Real Estate Disclosure form
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Regulations and Enforcement

Benefits:

Lowers the cost of
flood insurance.

Avoiding NFIP
probation ensures
continued insurance
availability.

Reduce flood
damage and
expensive drainage
solutions.
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EXAMPLE: ELEVATING ABOVE THE MINIMUM CONSTRUCTION ELEVATION

=~ (concluded)

Chance of flooding over a 30-year period

Houses constructed to
Houses constructed to the 0.2-percent-annual-
BFE chance flood elevation

A A A A A A A A AL
A A A A A A A A A A
A A A AL A A A AL
AAAAE A A A AL
o : W N N NN
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lllustration A:

Comparison of the percent chance of
houses being flooded over a 30-year
period after being elevated to the BFE
(left) and the 0.2-percent-annual-
chance flood elevation (right)

Coastal Construction Manual
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Initial investment
$12,000 (additional)

$400,000
-] BFE
3 . Chance
g oW 0.2-Percent-Annual-
$200,000
- - BF‘E e
Cost: $250,000 / Premium: $7.821 per year savings
$100.000 - - = 0.2-Percent-Annual-Chance $151,710

Cost: $262,000 / Premium: $2,764 per year
Premium savings: $5,057 per year

Years

lllustration B:
Comparison of the total cost over a 30-year period for a house elevated to the BFE (dotted line) and

a house elevated to the 0.2-annual-chance flood elevation (dashed line)

Nota:
This example Includes the cost of adding 3 feet of freeboard abowve the BFE. elevating the house to the 0.2-percent-

annual-chance Nood elevation. The differeance In elevation between the BFE and the 0.2-percent-annual-chance Nood
actually varies by location.
Exampie premiums calculated using the NFIP Flocd Insurance Manual, May 1, 2011, Tfor a Zone V structure frea of

obstructions. Premiums include bullding ($250,000), contents ($100.000), and assoclated fees Including Incraased
Cost of CompHiance.
Coastal Construction Manual
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Lowest Floor Elevation Relative to BFE

w4 [ 7777777777777 66% savings over at-BFE premium

69% .
# Zone VE
v [ I, 6% P
N7 ,WW,WWM 47%
+1 B ﬁ/{///m,mmmmmmm 24%

e (s AN, %

$- $2,000 $4,000 $6,000 $8,000 $10,000
Annual Premium
Note: Annual premiums calculated using the NFIP Flood Insurance Manual, October 3, 2013, for a one-story
single-family home with no basement, no enclosure, and full replacement coverage. Premiums are

based on the maximum available coverage of building coverage of $250,000 for building and
$100,000 for contents coverage. Zone V building is assumed to be free of obstructions.
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erations

* Few If any standards
existing for development
Immediately adjacent to
the floodplain or outside
mapped floodplains.

~25% of flood damages
nationally occur to
structures which are
outside a FEMA-mapped
floodplain.
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House wrth proposed basement under construction
]ust out51de the ﬂoodplaln ﬁlled w1th groundwater
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Cost of
mitigation

Cost of
damage
without
mitigation Cost of

damage
with
mitigation

Delaware

Net benefit = Money saved
by implementing mitigation
that reduces damage
during a hazard event
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“Floods are an act of God,
but flood losses are
largely an act of man.”

-Gilbert F. White
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- Drainage issues

» Easements
* Obstructions
* Conveyance
* Lot grading
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Easements

* Maintenance/
ownership issues
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Obstructions

Willful or negligent
obstruction.
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The reality

Over 331 square miles or 17% of Delaware’s land
mass is within a mapped 100 year floodplain.

Approximately 621 road miles and over 18,000
structures are in the 100-year floodplain.

State expenditures each year to resolve drainage
problems have cost taxpayers an estimated $65
million since 1996.
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$80,000,000
$70,000,000
$60,000,000
$50,000,000
$40,000,000
$30,000,000

$20,000,000

$10,000,000

$_
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1997
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Bottom Line.

This process Is not sustainable.
Lets be proactive and stop creating more ISSues.
Let’s build with a “one and done” mindset.
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Questions?

Greg Williams, CFM
302-739-9921

Gregory.Williams@state.de.us
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