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Common Causes of Flooding

« Stormwater runoff (pluvial flooding)
— “Urban flooding”

« High tides/coastal storm event (hurricane, Nor’easter)
— King tide
— “Nuisance flooding”

« Sea level rise and land subsidence

* Riverine/flash flood (fluvial flooding)
— Extreme precipitation

 Other:
— Water main break
— Sewer backup
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Nuisance Flooding

“...high tide flooding that causes a public inconvenience.”



Water Main Break

Maryland
Source: CBS. (2009, December 17) Huge Baltimore Water Main Break [Video] Department of

the Environment

YouTube. https://www.youtube.com/watch?v=5VVj6el8yMk



https://www.youtube.com/watch?v=5VVj6el8yMk

Topics

 Know Your Risk — Maps and
Data
— FEMA Flood Insurance Rate Maps Know Reduce

(FIRMS) _ Your Risk @ Your Risk
— Sources of Information

— Future Flood Risk

I I Y
 Reduce Your Risk — ”SUF;ieskour

Floodplain Management/
Regulations & Mitigation
Actions

— Floodplain Management A

Ordinance N
1 =

— Flood damage-resistant materials
— Flood openings, etc. Maryland

the Environment




National Flood Insurance Program
(NFIP)

Created by the National Flood Insurance
Act of 1968 (Hurricane Betsy, 1965)

Administered by FEMA/DHS

Participation is voluntary
— Adopt and enforce regulations
— Eligible for flood insurance

Benefits of participation:

— Flood insurance

— Grants and loans

— Disaster assistance

— Federally-backed mortgages

Partnership between the Federal
government and the “community”
(County or municipal government)

National Flood Insurance Program

Answers to
Questions About
the NFIP

FEMA F-084 / March 2011
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Key Components of the NFIP

Maps and Floodplain
Data Management/
Know Reduce Regulations &
Your Risk @l Your Risk Mitigation
Actions

Insure Your
Risk
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Know Your Risk - Maps and Data

* Flood Insurance Study (FIS)

* Flood Insurance Rate Map (FIRM)

— Geographic Information System: ‘:Lm ==
Digital FIRM (DFIRM) ReoR?aRATes axeas
« Community e~
ldentified | . o o e e
Flood Risk: N A
— Historic high

water marks

— 2050 and 2100
SLR projections

— Other?

s Ma ryl and
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Flood Insurance Rate Map (FIRM)

* Delineates flood risk based on different
recurrence intervals (1% and 0.2% annual
chance flood)

— Floods don’t follow map boundaries

« National standard is the 1% annual chance flood
(also known as 100-year flood, or special flood
hazard area)

— Flood insurance rating
— Floodplain management & development review

——— e,
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Common FIRM Terms

 Base Flood Elevation (BFE)
— Depth of 1% annual chance flood

« Special Flood Hazard Area (SFHA)
— Extent of 1% annual chance flood =)

o
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Flood Risk Zones

Recurrence
Interval

Low X (unshaded) <0.2%
Moderate X (shaded) 0.2%
High (Riverine/tidal)* A, AH, AO, AE 1.0%
High (Coastal)* VE 1.0%

*Mandatory purchase requirements for flood insurance,
and regulatory requirements in high risk areas @
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Coastal A Zone (CAZ)

E

- > = > = > = >
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 base
including /\( flooding
—— _ Wwave effects m— and waves
1% annual chance ~  ~ = — Y. q -~
stillwater elevation \_ S
Sea lovel \Y A\Unelevated building constructed before community entered the NFIP
Shoreline  Sand beach Buildings Overland Vegetated Limit of SFHA
wind fetch region

U
Maryland

Department of
the Environment



Limit of Moderate Wave Action
(LIMWA) - Benedict

/
Charles County
Unincorporated Areas
240089

PATUXENT RIVER /

ZONE AE
310000 FT

LIMIT OF MODERATE
WAVE ACTION

ZONE AE
{EL 5}
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Maryland’s Flood Risk Application
https:/mdfloodmaps.net/map/
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Flood Risk Map
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FEMA Flood Map Service Center

Access Products

— FIRMs & FIS

— LOMCs

— DFIRM Database

— Historic Products

— Flood Risk Products

Access Tools
— Make a FIRMette

— National Flood Hazard
Layer (NFHL) Viewer

FEMA Flood Map Service Center : Welcome!

Looking for a Flood Map? @
Enter an address, a place, or longitude/latitude coordinates:

Enter an address, a place, or longitude/latitude coordinates Search

Looking for more than just a current flood map?

Visit Search All Products to access the full range of flood risk products for your

community.

About Flood Map Service Center

The FEMA Flood Map Service Center (MSC) is the official public source far flood hazard information produced in support of
the National Flood Insurance Program (NFIP). Use the MSC to find your official flood map, access a range of other flood

hazard preducts, and take advantage of tools for better understanding flood risk

FEMA flood maps are continually updated through a variety of processes. Effective information that you download or print
from this site may change or become superseded by new maps over time. For additional infarmation, please see the Hood

Hazard Mapping Updates Overview Fact Sheet

Live Support https://msc.fema.gov/portal/home

— FEMA Mapping and
Insurance eXchange
(FMIX)

Maryland

Department of
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https://msc.fema.gov/portal/home

FIRMette - Web Tool

aidens Choice Run
JOINS PANEL 0015

jore FREDERICK
AVENUE
R7 STAFFORD
RCAD

Culvert

ATHOLWOOD LANE
16 208

STAFFORD
STREET

@ MET
0 o 150 300

T

MAP SCALE 1" = 500’

250 0 500 1000
== I T ¥ i FEET

CEDARGAH
ROAD

S BEECHFIELD
AVENUE

PANEL 0022E

FIRM

FLOOD INSURANCE RATE MAP

CITY OF BALTIMORE,
MARYLAND
INDEPENDENT CITY

PANEL 22 OF 37
(SEE MAF INDEX FOR FIRM PANEL LAYOUT)

GONTAINS
COMMUNITY MUMBER ~ PANEL  SUFFIX
BATIMORE. © TV OF 240087 [ E

Motice to User: The Map Mumber shown below
shauld be used when placing map orders; the
Community Number shown above should be
used on insurance applications for the subjest
community.

MAP NUMBER
2400870022E

MAP REVISED
FEBRUARY 2, 2012

Federal Fmergency Vanagement Agency

This is an official FIRMette showing a portion of the above-referenced flood map created from
the MSC FIRMette Web tool, This map d reflect changes or which may have
been made subsaquent to the date on the title black. For additional information about how to
make sure the map is current, please see the Flood Hazard Mapping Updates Overview Fact Sheet|
available on the FEMA Flood Map page at gov.

Download as
a PDF or
PNG file
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FIRMette - NFHL Viewer

National Flood Hazard Layer FIRMette

76547 18"W 3P 177N

-
Fest 16,000

0 250 500 1,000 1,500 2,000 ot
Basemap: USGS National Map: Orthoimagery: Data refreshed October, 2020

Legend

SEL FIS REPOAT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

Without Base Flood Elevation (BFE)
2008 A VA9

With BFE 0 Depth Zune 22, 40, A VE AR

Regulatory Floodway

SPECIAL FLOOD
HAZARD AREAS

0.2% Annual Chance Flood Hazard. Areas
of 1% annual chance flood with average
dzpth lzss than one foot or with drainage
areas of less than one square mile oo
[N Future Conditions 1% Annual
chance Flood Hazard zone x
rll Area with Reduced Flood Risk due 1o
OTHER AREAS OF = Levee, See Notes, Zune &
FLOOD HAZARD |” 47 4 Area with Flood Risk due to Levee zeae 0

Noscaees Area of Minimal Flood Hazard  zone ¥

[ Effective LoMRs

OTHER AREAS Area of Undetermined Fioed Hazard zom o
GENERAL | = ==~ Channel. Culvert, or Storm Sewer

STRUCTURES 1111111 Levee, Dike. or Fhoodwall

202 cross Sections with 1% Annual Chance
175 water Surface Elevation

- coastalTransect

s Base Fiood Elevation Line (BFE)
=——= Limit of Study
. Jurisdiction Boundary
coastal Transect Baseline

OTHER . —— profile Baseline
FEATURES | Hydrographic Feature

Digital Data Available

No Digital Data Available )
MAP PANELS Unmapped
Q The pin displayed on the map s an approumate

point seiected by the user and does not represent
an authortative property location

This map complies with FEMA's standards for the use of
digital flood maps i it is not void as described below.
The basemap shown complies with FEMA's basemap
acouracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 4/8/2021 at 212 PM and does not

reflect changes or amendments subsaquent to this date and
time. The NFHL and effective information may change o
become superseded by new data over time

This map image is void if the one or more of the follewing map
elements do not appear: basemap imagery. flood zone labsls,
legend, scale bar. map creation date, community identifiers.
FIRM pansl number. and FIRM effestive dats Map images for
unmapped and unmodernzed areas cannot be used for
regulatory purposes

Download as
a PDF or
PNG file
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Other Sources of Flood Risk Data

« Coast Smart Climate Ready Action Boundary

(CS-CRAB)

— https://Imdfloodmaps.net/crab/

 Flood Factor®

— https://floodfactor.com/
— Used by realtor.com

o

NqT
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https://mdfloodmaps.net/crab/
https://floodfactor.com/

Coast Smart Climate Ready Action
Boundary (CS-CRAB)

Coast Smart
' . ! Climate Ready Action
I Horizontal 1 Boundary (CS-CRAB)
! CS-CRAB l Land
:4 | ’: . Sea Level
1 Newly | FEMA | B FeMa 100 yeer Fioodplain
| Inundated 1 Floodplain 100 year + 3ft
1 I Limit
— v i o o w———— ——— — — —
1 [ 3 ft
Vertical

CS'CBAB_ Extent

Elevation =

BFE + 3ft

FEMA Base

Flood Elevation

(BFE)

Sea Level

Story Map: https://arcg.is/OHXm]j0

Mapping: https://mdfloodmaps.net/ CRAB/

o
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https://arcg.is/0HXmjj0
https://mdfloodmaps.net/CRAB/

Anne Arundel County - Coastal
Neighborhood - Aerial Map

Effective Floodplain
Base Flood Elevation (BFE)

-

] FEMA Effective Floodplain
- Floodplain in Water

’// Floodplain on Land L ‘
2 VES
SO BFE«=-71t

VE
BFE = 71t

BFE = 71t

Department of
the Environment



Anne Arundel County - Coastal
Neighborhood - Aerial Map

| CS — CRAB Boundary
¥ Base Flood Elevation + 3
with Floodplain overlay

] FEMA Effective Floodplain
I | Floodplain in Water

Hoodplain on Land

v/
s

Coast Smart CRAB Boundary
Vertical Extent to CRAB Elevation

Risk
=] < 1 ft CRAB inundated

1 - 2 ft CRAB Inundated

> 2 ft CRAB inundated ‘ e, %
: v, , . BFE =71t
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Anne Arundel County - Coastal

Neighborhood - Aerial Map

CS — CRAB Boundary
E Base Flood Elevation + 3
with Floodplain overlay

:] FEMA Effective Floodplain

I  Floodplain in Water
Hoodplain on Land

/s

Coast Smart CRAB Boundary
Vertical Extent to CRAB Elevation

Risk
= < 1 ft CRAB inundated

1 - 2 ft CRAB Iinundated

> 2 ft CRAB inundated

£~ (A) Digital Elevation Model
N / 7.6 ft
(B) CS — CRAB Inundated
041t
(A) + (B) = CS - CRAB Elevation
8 ft (user must calculate)

(A) Digital Elevation Model
9.3 ft

(B) CS — CRAB Inundated
1.7 ft

(A) + (B) = CS - CRAB Elevation
11 ft {(user must calculate)

- (A) Digital Elevation Model
AL . 55 ft

(B) CS CRAB Inundated

25 ft
(A) + (B) = CS CRAB Elevation
8 ft (user must calculate)

Department of
the Environment



Anne Arundel County - Coastal
Neighborhood - Aerial Map

CS — CRAB Boundary
8 Base Flood Elevation + 3
with Floodplain overlay

FEMA Effective Floodplain
B | Hoodplain in Water

s Floodplain on Land

Coast Smart CRAB Boundary
Vertical Extent to CRAB Elevation

Risk BFE = 7ft
£ < 1 ft CRAB inundated

1 - 2 ft CRAB inundated

> 2 L CRAB inundated
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Flood Factor®

https://floodfactor.com/

“Past floods, current risks, and future projections
based on peer-reviewed research from the

world’s

Free on

eading flood modelers.”

iIne tool created by the nonprofit First

Street Foundation

Used by REDFIN, realtor.com and Estately
1-10 scoring matrix ("7

——— e,

Maryland

eeeeeeeeeeee


https://floodfactor.com/

https:/www.realtor.com/

« FEMA and Flood Factor
flood risk data

For Sale - Active ! gy 41/50

s Annapolis
S

.

3D | Street
tour view
Google Map data ©2020

£ Commute time DY) Noise: Low

£ FEMA Zone VE (est.) * Flood Factor® 9 /10 (=2

Flood Risk Information X

To help vou make informed decisions about this property, we provide two independent flood risk
assessments. Be sure to ask your agent as well about local flood risks.

VE ano®  Within Special Flood Hazard Area Flood risk is increasing &s sea
. L ( '\1 .
=T and indicates high risk. g. "} Flocd w, 2vels rize and weather patterns

change.”

Learn more about FEMA flood maps and zones and
yre used for Take & closer look at this property’s Flood Factor
and risk details

what

Learn about the differences between FEMA and Flood Factor assessments

Maore on how to prepare and protect your home

Flood Insurance

Since this property is located in FEMA zone VE (est.)”, flood insurance is likely required by federzlly regulated or
insured mortgage lenders.

Select coverage amount

$250K building and 100K in contents -

TryPFlood.com

Estimated Annual Premium

s_**

Get Quote



https://www.realtor.com/

Reduce Your Risk - Floodplain
Management/Regulations

*  Minimum NFIP requirements in the Code of Federal Regulations
(CFR)
— Title 44, Subchapter B, Parts 59-60, § 59.1 & § 60.3(a)-(e)

« State Laws, Regulations and Executive Orders
— Annotated Code of Maryland, Environment Article
— Code of Maryland Regulations (COMAR)
— Climate Change and “Coast Smart” Construction Executive Order

« Community’s Floodplain Management Ordinance
— Often based on Maryland Model Floodplain Management Ordinance
— Higher Regulatory Standards? (ex. Freeboard)

 Building Codes/Maryland Building Performance Standar

— International Codes (I-Codes):
* International Building Code (IBC), International Residential Code (IRC), etc.

— ASCE 24: Flood Resistant Design and Construction

— ASCE 7: Minimum Design Loads for Building and Other Structures Te?arrﬁ!g?g

the Environment



Freeboard

Premium at 4 feet below Premium at Premium at 3 feet above
Base Flood Elevation Base Flood Elevation Base Flood Elevation

$4,984 / year $1,946 / year $446 / year
$49,840 / 10 years $19,460 / 10 years $4,440 / 10 years

Figure 1: Building above the Base Flood Elevation can save you money over time

Source: FEMA Build Back Safer and Stronger Fact Sheet

Maryland

Department of
the Environment


https://www.fema.gov/media-library/assets/documents/29837

Elevation: Zone AE - Crisfield

Maryland

Department of
the Environment



Elevation: Zone VE - Calvert Co.




FEMA Elevation Certificate (EC)

1. To ensure compliance with a
community’s regulations
—  Properly elevated
— Adequate flood openings

2. Flood insurance rating
— Proper documentation required

3. Support Letter Of Map Change
(LOMC) requests

« Usually, must be certified by a
licensed professional

— In Maryland, only a land surveyor
can certify as-built information

U_S. DEPARTMENT OF HOMELAND SECURITY
Federal Eme Management Agency |

OME No. 1650-0008 |
National Flood I'SLI'CE!'I:E Program

Expiration Date: Nowember 30, 2018

ELEVATION CERTIFICATE
Important: Follow the Instructions on pages 1-5.
Copy al pages of this Elevalion Caitficate and all aitachments %or {1) communily ofcial, (2) Insurance agenticompany, and (3 bullding ownar,
SECTION & - PROPERTY INFORMATION FOR INSURANCE COMPANY USE
A1, Bulding Owiers Hame Poilcy NuUTDer.

AZ. Bulding Sirest Address (Inclding Apt, Unit, Sulte, sndior Bidg. No_) of .0, Route and
Box NG Company MAIC Number:

Chy Stae ZIF Code

-

A3, Property Deseripton (Lot and Block NUMDErE, Tax Farcel Number, Legal Descapton, €1c.)

A4, Bullting Usa (2.9, Resigential, Mon-Resigential, Addition, Accessory, Sic.)
A5, Latiude/onghiude:  Lat Long.

AE. Altach 3t least 2 photographs of the bullding If the Certificate s being used to cbéain fiood Insurance.
AT. Bullding Diagram Number

A8, For 3 bulding Wil 3 crawlspacs of enclsUre(s s

Horizontal Damume [ MAD 1927 [] MAD 1283

a) Square fontage of crawlispace or enciosun:(s) sqft
b) Mumber of permanent flood openings In the crawispace or enciosune(s) within 1.0 foot above adjacent grade
©) Total net area of flood 0DENINGS In ABD sqin

o) Enginesrad tood openings?  [ves [ o
AS. For 3 bulding with an Ftached garage:

a) Square footage of attached garage sqit
b} Humber of permanent fiood openings In the attached garage within 1.0 feot above adjacent grade:

) Total nat area of flood cpanings In AJL sqin
d) Engineered flood openings? [ Yes [JMo

SECTION 8 - FLOOD INSURANCE RATE MAP [FIRM) INFORMATION

[B1. NFIP Community Name & Community Numbar E2. County Mame B3. Stats
=l
B4 MapPanel BS. SuTx | B6. FIRM Index B7. FIRM Panel B3. Flood Zona(s) E3. Base Flood Blevatlonis)
Number Date & (Zone AD, use Base
Revised Date Fipod Depm)

B10. Indkate the source of the Basa Fiood Elevation (EFE) dats or b3se fiood dapth ertersd In Iem B3:
[ Fi= Profie [ FIRM [ Commantty Detenmined [ Cther'Source:

B11. Indicate slevation datum usad for 5FE In iem B%: [] NGVD 1828 [ MAWD 1258 [ Othen'Sounce:

B12. Is the bulding located In a Coastal Bamer Resources Sysiem (CBRS) area or Otheratse Protected Area (OPAJT ] Yes [ No

Designation Date: [ cBRs [Jora

FEMA Form 085-0-33 (THE) Replaces all previous editions. Form Page 1 of 6




Reduce Your Risk - Mitigation
Actions

Use flood damage-resistant materials
Install flood openings in enclosures
Install backflow prevention valves

Elevate HVAC and utilities

Anchor fuel tanks, extend vent pipe (oil)
Anchor and vent accessory structures (ex. sheds)

FRED - Floodproof, Relocate, Elevate, Demolish

Purchase flood insurance! Maryland

Department of
the Environment



Flood Damage-Resistant Materials

Batt insulation
above gap

« Acceptable:
— Cement board
— Brick, tile
— Marine grade plywood

— Sprayed polyurethane foam
insulation

7

Preservative-treated —
lumber

Elevated
outlets) Maximum
o air Chair expected

i flood level
rail
6 inches

Y2-inch gap in wallboard
to prevent wicking ——

 Unacceptable:
— Gypsum board, greenboard

“gypsumj wallboard

Z
— ~
Z_ 7«77_
Closed-cell or plastic —

3 E B d Replaceable
— £ wainscot
foam insulation 7

— Carpeting o ——

— Oriented-strand board (OSB) * , ——— —
Figure 4. Partial wet floodproofing technique using flood damage-resistant materials for finished wall

— Fiberglass insulation

« Fasteners and Connectors
— Stainless steel or hot-dip galvanized

Maryland

Department of

Source: NFIP Technical Bulletin 2, Flood Damage-Resistant Materials Requirement the Environment



https://www.fema.gov/media-library/assets/documents/2655

Flood Openings

« Reduce hydrostatic pressure on
walls

« Minimum requirements:

— Bottom of opening must be within 12” of |
grade

— 1 square inch of net open area for
every square foot of enclosed area OR
use engineered openings

— On at least two different walls

Maryland

Department of
the Environment




Flood Openings
Mwmm

[j LOWEST INTERIOR GROUND
FLOOR LEVEL AT OR

‘ ABOVE
OUTSIDE GRADE

Source: The American Surveyor, Taking
the Mystery Out of Flood Openings, Vol.
10 No. 6

L]

PERIMETER WALLS
REINFORCED AND

FILLED PER BUILDING
CODE —
LOWEST FLOOR ELEVATION
I Neml
BOTTOM OF OPENING i ¥
AT LEAST TWO NO MORE THAN 12*
FLOOD OPENINGS ON DIFFERENT SIDES ABOVE ADJACENT GRADE , NOTE:
ALL DUCT WORK MUST

Structure Crawlspace (Detail courtesy of RCQuinn Consulting, Inc.) BE ABOVE THE BFE

Improper flood openings can
result in higher flood insurance!

NTOST NG
RIS I35

. = {=—— FOOTING DEPTH PER
T BUILDING CODE

Crawlspace Detail (Detail courtesy of RCQuinn Consulting, Inc.)



http://archive.amerisurv.com/PDF/TheAmericanSurveyor_Turner-FloodOpenings_Vol10No6.pdf

Backflow Prevention Valve

Source: Protecting Building
Utilities From Flood Damage,
FEMA-348, November 1999
(has been revised)

PROPERTY LINE

C L L L I T 1@

BACKFLOW VALVE

SURCHARGED SEWER
SERVICE CONNECTION PIPE

]

]
COMBINED SEWAGE /
AND STORMWATER MAIN

Maryland

Department of
the Environment

Figure 3.4.4A: Backflow conditions with non-return backflow valve installed


https://www.fema.gov/pdf/fima/pbuffd_complete_book.pdf

Elevated HVAC Unit & Flood
Openings — Dorchester Co.

X
5
R

™S

o

‘l g

Maryland
Department of
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Elevate Utilities

WIRED FROM
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ﬁ ATTACHED GARAGE
. f /\ ELECTRICAL BOX
" !

JI e | e ) R

Elevated Utilities (Detail courtesy of RCQuinn Consulting, Inc.)

Non-elevated utilities results in higher flood insurance!

Source: The American Surveyor, Taking the Mystery Out of Flood Openings, Vol. 10 Maryland
No. 6 trE:s %ir\fipginmtgt



http://archive.amerisurv.com/PDF/TheAmericanSurveyor_Turner-FloodOpenings_Vol10No6.pdf

Dry Floodproofing Utilities

[

— Meoprene or other
affective seal gasket

used to hold closure
panel seal in place

= Water seal
and key way
— Inside of closure panal

(mormally left in closed
poeition)

Detail of closure hardware

as seen from inside enclosure M a ryla nd

Department of

Source: Protecting Building Utility Systems From Flood Damage, FEMA P-348, Edition . tavironment
2, February 2017



https://www.fema.gov/media-library-data/1489005878535-dcc4b360f5c7eb7285acb2e206792312/FEMA_P-348_508.pdf

Anchoring a Fuel Tank

VENT TUBE AND
FILLER TUBE ABOVE THE
100-YEAR FLOOD LEVEL

S

FUEL TANK

FLEXIBLE
CONNECTION

CONCRETE SLAB LEGS OF TANK SECURELY
ANCHORED IN SLAB

Anchoring a fuel tank.

Maryland

Department of

Source: FEMA Anchor Fuel Tanks Fact Sheet, April 2008 the Environment



Anchoring a Propane Tank - Outside

Building Wall Located
Adjacant to Tank

wlood Leve:] EFIood Level

1-1/4"-Wide by 0.32"-Thick Stainless
Steel Strap Inside Vinyl Sheath

ropa
Tank
— & e
Ground bis
Level U
W " I v 3 N l NN 9’ [ ] i

NOTE: Tank support legs vary,
dependng on manufacturer's
design. Each leg seton
concrete footing pad
3"H x8"Wx 12'L,
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Altemative Method 0f\— Galvanized 48" Long /

Installing Anchors From 3/4"-Diameter Double-Head X y s : .
One Side Ground Anchor With NOTE: Check with utlity companies for locations of underground lines

6" Single Helix Auger Verify locations of underground ‘awn sprinkler lines, septic tanks,
and drain field lateral lines before auguring ground anchors.

R Y

\

Anchoring an outside propane tank.




Propane Tanks — Eastern Shore
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Anchoring a Heating Oil Tank -

Outside

— Building Wall Located
Adjacent to Tank
N

Flood Leve!

Weather Head 1' Higher than

Vent Pipe Extension to

Base Flood Elevations

Flood Level

Fill Tube Screw-On
Tight-Fit Cap with Gasket

1-1/4"-Wide by 0.32"-Thick Stainless
Steel Strap Inside Vinyl Sheath

: /iw— Galvanized 48"-Long
b 3/4"-Diameter
'@07 /i Double-Head Ground Anchor
¢ @' With 6" Single Helix Auger

i

T e L

Alternative Method of Installing
Anchors From One Side

Anchoring an outside heating oil tank.

Heating Oil —= i
Tank %

Ground Level i - - '__.ﬁ i
. T “ﬂﬂ N H par2

NOTE: Tank support legs vary,
depending on manufacturer's
design. Each leg set on
concrete footing pad
3"Hx6"W x 12°L.

¢ 9

NOTE: Check with utility companies for locations of underground lines.
Verify locations of underground lawn sprinkler lines, septic tanks,

and drain field lateral lines before auguring ground anchors.




Accessory Structures

ELEVATED UTILITIES

= NN
=
iFLOOD OPENINGS

Accessory Structures (Detail courtesy of RCQuinn Consulting, Inc.)

Source: The American Surveyor, Taking the Mystery Out of Flood Openings, Vol. 10 Maryland

Department of
NO_'6 the Environment



http://archive.amerisurv.com/PDF/TheAmericanSurveyor_Turner-FloodOpenings_Vol10No6.pdf

Accessory Structure — Harford Co.

o

\(7

Maryland

Department of
the Environment



FRED: Flood Mitigation Grants

Usually requires a local government or non-profit to
sponsor the project

FEMA Hazard Mitigation Assistance (HMA) Grants
— Hazard Mitigation Grant Program (HMGP)

— Building Resilient Infrastructure and Communities (BRIC)

— Flood Mitigation Assistance Grant Program (FMA)

Maryland Comprehensive Flood Management Grant
Program (CEMGP)

Maryland Community Development Block Gran

Program W

Maryland

Department of
the Environment


https://www.fema.gov/hazard-mitigation-assistance
https://mde.maryland.gov/programs/water/floodhazardmitigation/pages/floodmgmt.aspx
https://dhcd.maryland.gov/Communities/Pages/programs/CDBG.aspx

Elevation Project - Hoopers Island,
Dorchester Co. (During)

Maryland

Department of
the Environment



Elevation Project - Hoopers Island,
Dorchester Co. (After)
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FEMA Publications

 Protect Your Home from Flooding: Low-Cost Projects
You Can Do Yourself

 Mitigation for Homeowners Fact Sheet

 NFIP Technical Bulletins

— 12 bulletins that provide guidance for complying with the NFIP’s
building performance requirements

« TB 1: Openings in Foundation Walls and Walls of Enclosures
« TB 2: Flood Damage-Resistant Materials Requirement

« Homeowner’s Guide to Retrofitting

oo

 Protecting Building Utility Systems From Flood
Damage

NqT
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https://www.fema.gov/media-library/assets/documents/165910
https://www.fema.gov/media-library-data/1510758386536-e676b1e2a008b2fbc970a6aba6f01206/Mitigation_For_Homeowners_FactSheet.pdf
https://www.fema.gov/nfip-technical-bulletins
https://www.fema.gov/media-library/assets/documents/2644
https://www.fema.gov/media-library/assets/documents/2655
https://www.fema.gov/media-library/assets/documents/480
https://www.fema.gov/media-library/assets/documents/3729

Protect Your Home from Flooding: Low-
Cost Projects You Can Do Yourself

« OUTSIDE THE HOME

— Protect your valuable
possessions, maintain proper
water runoff and drainage,
anchor outdoor fuel tanks, etc.

* INSIDE THE HOME

Protect Your Home — Install flood vents, install a
from Flooding sump pump, prevent sewer
backups, use flood-resistant
building materials, etc. @
« FLOOD N7
RiSkMAP -

PREPAREDNESS

Maryland
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Plan Ahead

Make a Plan — https://www.ready.qov/plan

Build a Kit — https://www.ready.gov/kKit

Stay Informed —
https://www.ready.qgov/be-informed

https://www.ready.gov/floods

ok R the — Sign up for your community’s warning system
5 — Learn and practice evacuation routes

~ Build an emergency supply kit

Connect with your neighbors, and
work together

« FEMA Mobile App

Maryland

Department of
the Environment


https://www.ready.gov/plan
https://www.ready.gov/kit
https://www.ready.gov/be-informed
https://www.ready.gov/floods
https://www.fema.gov/mobile-app

Websites

 Maryland Department of the Environment (MDE)
https://mde.maryland.gov/Pages/index.aspx

— Maryland Flood Risk Application
https://mdfloodmaps.net/map/

— Coast Smart CRAB
https://mdfloodmaps.net/crab/

 Federal Emergency Management Agency (FEMA)
https://www.fema.gov/

— National Flood Insurance Program (NFIP)
https://www.fema.gov/national-flood-insurance-program
https://www.floodsmart.gov/

— FEMA Flood Map Service Center (MSC)
https:/msc.fema.gov/portal/home ("7
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https://mde.maryland.gov/Pages/index.aspx
https://mdfloodmaps.net/map/
https://mdfloodmaps.net/crab/
https://www.fema.gov/
https://www.fema.gov/national-flood-insurance-program
https://www.floodsmart.gov/
https://msc.fema.gov/portal/home

Thank you!

« Kevin G. Wagner
Community Assistance Program Manager
Maryland Department of the Environment
240-362-2143 (mobile)
Kevin.wagnher@maryland.gov
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mailto:kevin.wagner@maryland.gov

