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Strategies & Actions for
Responsible Floodplain Management

No Adverse Impacts Strategies
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v Contour map of ICE-3G global postglacial rebound-derived velocities in the Great Lakes area. Contour interval—3 ¢n
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Total Change |Time Annual Rate |Period of Change
of Change

EXE 8 months Feb. 2013 - Aug 2013
17 months Feb. 1928 - July 1929
18 months Feb. 1951 - Aug. 1952

18 months Feb. 1959 - Aug. 1960
M 5 <21 an. 1965 July 197
EER ;5 veors july 1920~ Jan. 1933

2.3 years Oct. 1986 - Feb.
1080

-4.7 3.5 years : Aug. 1997 - Dec.

2000

Lake Superior
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Lake profile showing wind set-up

Courtesy Living with the Laked, copyright 2000
USALE - Datrait CHatret and Graal Lakes Commemission
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NAI Strategies

Hazard Identification

Planning

Regulations and Standards

Mitigation Actions
Infrastructure
Emergency Services

Education and Qutreach




Hazard Identification—— —

The Flood Insurance Rate Map

| MATHOMAL FLOBD (WSURAMCE PROGRAM

FLODD INSURANCE RATE MAP
HORRY COUNTY,

SOUTH CAROLINA

ANT) INCORPORATED AREAS
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Great Lakes Coastal Analysis & Mapping Additional Resources

greatlakescoast.org

—

Welcome to Home = Great Lakes Coastal Analysis & Mapping = Technical Resources
GreatLakesCoast.org
Technical Resources

Great Lakes Coastal

Analysis & Mapping Project Data Centers
e I + C-STORM [cstormdb.erdc.dren.mil] — Basin wave and storm surge
Coastal Hazard database platform, for access to wind, waves, pressure, ice, and water
Analysis & Mapping level data at near-shore "Save Points”

Note: This site will start with Lake Michigan data, folfowed by Lake St. Clair and

G t Lak Flood
reat Lakes oo Lake Erie data.

Zones Overview

Technical Resources « U.S. Army Corps of Engineers Great Lakes Oblique Photo Viewer

[greatlakes.usace.army.mil]
Outreach

Fact Sheets

housed at NOAA's Coastal Service Center

N lett )
ewserers # Great Lakes Shoreline Geodatabase (.gdb) [2.4 MB .zip]

Presentations

¢ CSHORE [sites.google.com] - CSHORE is a one-dimensional time-averaged
nearshore profile model for predictions of wave height, water level, wave-

‘ # LiDAR [csc.noaa.gov] — High-resolution bathymetric and topographic data

Events

induced stead ts, and profil lution.
Discovery Reports ‘ induced steady currents, and profile evolution RSS Feed

Additional Resources ‘ “ Great Lakes Coast RSS

Great Lakes Coastal Flood Study, 2012 Federal Inter-Agency Initiative:

Eem sl I oarn I Guidance Documents and Reports Archives
Site Map -
I « Statistical Analysis and Storm Sampling for Lakes Michigan and 5t. D
Clair [3.68 MB .pdf], > August 2012 (1)
Search for: Norberto C. Nadal-Caraballo, Jeffrey A. Melby, and Bruce A. Ebersole, U.S. Army 2 July 2012 (1)
| Corps of Engineers 2 June 2012 (1)

(Final Published Report, September 2012) > May 2012 (2)

e Fomdem B#fcdfeacns Fhendfatinm af Oaed Bamcds cedd Fircemn Fencinm fme Flaad > April 2012 (3)
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Generalized Coastal Zone Schematic
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ﬁ brown.sxd - ArcScene - Arclnfo

File Edit Xiew Bookmarks 3Selection Geoorocessing QCustomize Windows Help
NBd& L apx 20 EBEEEE0 2, [¢~oae QANOWT R @E M 22 [ Layer P NDLB ArcSecond =B &

%:[0]8 YAREIRM]EIood Hazard Area Polyg_ons

= Scene layers
o B3 CATEMP\Brown_cc\DFRIMYE

= Cnastal Tran=ects
o ECI Zone
DEPTH
12
= AEZone
STATIC_BFE
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[]587
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e
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= [0 MED1/9 ArcSecond

Value
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| aieag ﬂl | ﬁD|E‘].E'C| g|
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= MAIP 2010 Irnagery
Res: 1 1.000
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[ Green: Band 2
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* 10x Vertical
Exaggeration
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Hazard Identification

BETTER Fill in the Gaps

Overlay other jurisdictional lines, wetlands and other protected areas
over the FIRM

Map other flood-related hazards (coastal erosion hazard area, areas
with local flood history; stream erosion; dam failure inundation;
mudflow hazard)

Document High Water Marks from significant storms to aid in
FIS/FIRM updates




E—— =

Hazard Identification

NAI Strategies

Matural Hazard sumrmary Risk Areas

-—_

Higher Mapping Standards

Natural & Beneficial Functions

Information Sharing
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Hazard Identification

NAI Higher Mapping Standards

Use future conditions hydrology (flood discharges
based on build-out scenarios for current zoning)

Map hazards not shown on FIRM (unstable bluffs and
coastal recession)
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Hazard Identification

ldentify Sensitive Resources - NAI

Natural & Beneficial Functions
Environmentally Sensitive Areas

Wetlands
Beaches
Critical Habitat for Threatened & Endangered Species




Hazard Identification

Information Sharing

Make Community Data Available
Limit Fee and/or Licensing Requirements
Host Website for Downloading Data

Develop Disaster Contingency for Data Access




Hazard Identification‘ ;L
Thrib
1

Think big and small,
current & future...

Explore hazards
history & impacts...

Find stories
(examples, anecdotes
and photos) to
supplement other data
SOurces...




NAI Strategies

Hazard Identification

Planning

Regulations and Standards

Mitigation Actions
Infrastructure
Emergency Services

Education and Qutreach




Adaptation Strategies

Retreat

Accommodate

Protect




Planning

BASIC

/

Planning & Implementation

Prepare comprehensive land use plans

|dentify hazard areas

ldentify appropriate land uses

Develop special subject plans to supplement
comprehensive plans

Economic development plans

Habitat protection plans

Watershed management plans

Adopt zoning or other ordinances to enforce plans
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Planning

BETTER | Risk Analysis and Strategy

ldentify flood-risk areas on plans and restrict
development

Adopt low-density zoning in floodplains
Use specialized tools (ex: GIS, HAZUS, etc.)

Prepare FPM, storm water management plans to
supplement comprehensive plans

Prepare multi-hazard mitigation plans
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Planning

NAI| | Sustainability

Include watershed, MOM and sustainable development
principles in land use planning

e Consider current and future development

e Coordinate floodplain planning with other planning
activities (economic development, housing,
recreation, ecosystem restoration, water quality, etc.)

e |dentify long-term implications of alternative land
uses

e Promote “sustainable” development




Planning

Some great

planning tools:




DIGITAL CRAST

HNOAA Coanntanl SBervices Canter [ I'I:Iﬂh

M

The Digital Coast also provides the tools,
training, and information needed to turn
these data into the information most

needed by coastal resource management

professionals. Read more. ..

Welcome to the Digital Coast. If you have questions or comments, please

Data Approaches

Learn more about the kinds of data avalable Constat Inumnaath

Understand the basics and get the toolks
and downioad data. : _ Andva
that wil help make your community more

resient
Use these tools to turn data nto the useful =
information your organization needs.

n Toolkit

clal Coast

Socal soence data can help address coastal
msues. Find highights of economic and
Tﬂ“‘i“ﬂ demographic data, and ako tools and
mw skils h‘r participating in ong of methods, that can be appled to solve real

these traning programs. LT

See how data and tooks are used to address Sea Level Rise Adaptatios
MM TS, Learn spatial techniques and get resources

o prortize wetind oonservaton,

In Action

Featured Resources
“Marshes on the Mowe™
Provides a basic understanding of
parameters, uncertaintes, and appropriate
uses of model resulls depicting potental
future impacts of sea evel rise on coastal
wetlands
el Chang

e Local Level™
Outines sqht steps o help communifies
calculate sea evel change scenarios and
Communicate mpacts

Linvgeani 1% Viowresi

Creates maps of pobtential mpacts of sea
level ree along the coast and provides
related information and data for communty

www.csc.noaa.gov/digitalcoast/
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Digital Coast Data
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Visualization

CanVis Tool

Alternatives
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‘Charleston Customs House = 1.5m SLE - Before

Charleston Customs House = 1.5m SLE - After

Communication




About | Help | Login

Coastal Resilience Guidebook

Home | Harard Management | Coastal Erosion | Infrastructure Planning | Habitat Conservation

Great Lakes Coastal Resilience Guidebook

Whao are you? Learn:
Coastal Ma ba o This guidebock allows state and local officials engaged incoastal management, planning, mitigation Great Lakes
Floodplain Manager and development issues to explore the primary coastal and shoreline hazards fadng Great Lakes M
Planner communities by allowing them to: Climate Charge
Ernergency Marager *  sxamine how recentand ongoing trends inshort-term and long-term dimate conditions ﬁi

affect hazards and their impacts on land, water and resources
= inwestigate how different hazards management alternatives respond to and affect changi

Where are you? HE E T s

| conditions
Lake: Michigan
State: Wisconsin
Cnun_h!-: Dz_a i 1. Hazards Management and Planning 2. Coastal Erosion & Bluff Recession
Municipality: None : .
Address: None

Find Lo@mtion (Map)




NAI Strategies

= Hazard Identification

= Planning

= Regulations and Standards
= Mitigation Actions

= |Infrastructure

= Emergency Services

= Education and Qutreach
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Regulation & Development Standards

BASIC | Core Regulations

Adopt floodplain management ordinance
recognizing:
Flood damage can still occur with minimum
standards

BFEs subject to change, particularly as
development occurs in watershed
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Regulation & Development Standards

BETTER | Higher Regulations

Prevent a loss of storage and/or an increase in
velocity

Restrict development in Coastal High Hazard
Areas i i

Adopt higher health/safety regs | |

Utilize “green infrastructure”
Adopt storm water regulations
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Regulation & Development Standards

Ensure Neighbors are not adversely
NA Impacted

Require community permits for shore protection
structures:

e Include a requirement that structures do not
adversely impact neighboring property

Adopt setback regulations in areas with unstable bluffs
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CAUSES OF COASTAL EROSION




toe failure .~

lakebed downcutting

Lakebed Erosion with Slope Recession and
Failure of Shore Protection Structure
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total setback from bluff edge

total setback from OHWM

Stable slope

]

I |
I 1
I 1
I 1
1 1
1 1
1 I 1 !
I setback [ I I
1 from I ! |
I bluff edge : recession setback : facility setback :
: : (ft/yr*years) | ,
1 | 1 |
1 from OHWM I 1 [
T r T !
I I 1 I
I I ! !
1 1 1 ]
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GL States with Coastal Setbacks

Michigan

Pennsylvania

Ohio

New York

Wisconsin (some counties)
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Marking OHW on the Great Lakes

. . Ordinary High
Strong Public Ownership  water Mark

Fastland Dry Sand
Indiana
Wisconsin

Ordinary High

Overlapping Ownership Water Mark
Fastland Dry Sand

Michigan
lllinois
Minnesota
Pennsylvania

) . Ordinary High
Strong Private Ownership  water Mark

Fastland Dry Sand

Low Water Mark /
Swash

Wet Sand Lake

Low Water Mark /
Swash

Wet Sand Lake

Low Water Mark /
Swash

Wet Sand Lake




Location of OHW
with EROSION

ORIGINAL location
of OHW

Location of OHWV
with ACCRETION

[ OHW elevation { 581.5 ft. IGLD 1985)
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Regulation & Development Standards

NAI

Natural Floodplain Functions

Preserve beneficial natural floodplain functions

e Adopt setback standards to establish minimum
distances from river channels or shorelines

e Adopt buffer zone requirements between sensitive
and developed areas

* Implement stream restoration programs




o @ Milwaukee, Wi

Holland, MI .

@ Kenosha, WI

St. Joseph, M
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The flood profiles for Tapner Creek and Willinm & Hsseg Drein were storted
with a boundary condition of 381.3 feet, NGVD 192%, the meac lake level of
Eake Michigan,

Tanner Creek and William & Esseg Dtain: the Bridgman City Drain, and

= o Bedoriha, Drain afl experience peal k ﬂ ot similar times. The starting water
E N su RA N c E i " sucface elevation for Bcdoﬁl Dra E\ been daken to be the comesponding
i, o ‘;'_5' ftoed slevation for Tanner Creek m dWI! m&F sseg ot the confluence with

7 ! B e

|...'.L|-14:1r4:|nTml: IEEHIFTIZII walervibel 1953 FIS and nw.";:mp of Coloma 1953
FI5 are shown inthe table. However, a 1983 USACE report for Faw Paw Lake
supersedes the |-percent-annual-chance flood level (Reference 48).

Approximately five feet may e added o Lake Michigan flood levels to accoun
for wave runup. This value ssumes unifarmly sloped beaches subjest to direct
wave altach from the west. Frctors such as location aad shoreline configuration
could alter this estimated wave runup and value. When methodology on wave
runup determination is resolved, additionzl shoreline flood hazard areas may be
delimeated by FEMA.

TABLE 10 — Summary of Base Flood Elevetions (NGV )
T LT 182 e

'Mg B NAGLAL AT EUML Y IVIGHREEIICHL ARSIV Y vy Paw Lake 6269 G28.6 6236 6310

FLOOD INSEANCE §TUDY MUMBIR
2EL1GVO0GA
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NAI Strategies

= Hazard Identification

= Planning

= Regulations and Standards
= Mitigation Actions

= |Infrastructure

= Emergency Services

= Education and Qutreach
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Mitigation

BASIC | Structural Controls, Insurance

Structures used to control flooding
Levees, floodwalls, seawalls
Groins
Channel modification
Dredging

Flood Insurance
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Mitigation

BETTER | Human Adjustment to Flooding

Enforcing the rules you *do™ have
Elevating structures

Building barriers around a structure
Wet and dry floodproofing
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Non-structural vs.

Structural
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Mitigation

NAI Human Adjustment to Flooding

Include Ecosystem Services in BCA
Relocate structures out of the floodplain
Acquire properties in the floodplain




surface
some potential water runoff L:IJ (][] top soil
slump failure ™ __ e ——
surfaces =t perched water table Soitradd

y &= groundwater flow vl

till 1

potentiometric
water surface

sandy lake

&= groundwater flow Sucimanils

till 2

Bluff Problems: Instability & Erosion
Surface Water Runoff Groundwater Seepage




Case Study
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Case Study




Case Study
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Imagery Date47/24/2011. 2 | 1992







BLUFF STABILITY BMPs

Vegetation Restoration

vageiation removes water
from bluff areas through
uptake and transpiration

F
’

"?f-"i"l.-'.q,q;- vegetation shows runoff
and acts as a filter

o catch sediment
g wind
beach

Revegetated Coastal Slope



Bluft Stability BMPs
Courtesy of Gene Clark - WI SeaGrant
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BLUFF STABILITY BMPs
Surface Water Management: Rain Barrels
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BLUFF STABILITY BMPs
Surface Water Management




BLUFF STABILITY BMPs
Ground Water Management: French Drains

slump failure
strfaces frasctuired
tll
potentiometric
--------------------------------- water surface
till 1
&= groundwater flow m
till 2

Managing Surface Water and Groundwater



BLUFF STABILITY BMPs
Ground Water Management: French Drains




BLUFF STABILITY BMPs

Ground Water Management: Wick Drains
Source: Edward E. Gillen Co.

WAHTER LEVEL BEFORE
%Eiﬁhg%ﬁ“ Si,lcéENTER WICK DRAINT INSTALLED

CLAY AND SOIL LAYER /71— ||| ||| \|\|| 'H|

BLUFF FACE \/t|ﬂ|||_|||mlllL | m|||||||

WET SP.ND LAYER

FAILURE PLANE /( = ' | TT—TIT—T] | | | |_

IEFFREZZED wWATER LEWEL —r=  — | | | | | | | | | | ‘
AFTER WICK DRAINS INSTALLED ‘ | | | | | | | |_

NICH ! ‘ | | | | | | | |
MICHIGAM —
d L 11 L 11 11 [11 L1 1 11 L 11 [11 L1




BLUFF STABILITY BMPs

Ground Water Management: Wick Drains
Source: Edward E. Gillen Co.
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Mitigation

NAI | Master Planning and Monitoring

Take a “master plan” approach to flood protection

Involve all levels of services... Involve the public...
Utilities (water, sewer, power) “Town Hall” meetings
«Stormwater *Workshops with
Streets Planning Commission
*Building services «Owners of properties
Planning affected

Parks «Other interested parties
Budget/Finance

98




July 2013

No Adverse Impact




5/3/2011 8:40am




NAI Strategies

= Hazard Identification

= Planning

= Regulations and Standards
= Mitigation Actions

= |nfrastructure

= Emergency Services

= Education and Qutreach
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Infrastructure

BASIC | Response and Replacement

Doing the minimum to maintain the infrastructure
and repair it after a flood or other disaster

Includes roads, bridges, utilities, parks, drainage
systems
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Infrastructure

BETTER Protection Measures, Procedures

Routine inspections of bridges, culverts, etc. after a
flood event, with resulting corrective measures

Do a “flood audit” of all public buildings in relation
to the floodplain

Participate in the development of emergency action
plans
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Infrastructure
NA| | Plans and Alternatives

Use a capital improvement plan (CIP) to acquire land
for public uses — parks in the floodplain, channels
and drainage structures, etc.

Restrict road development through flood-prone
areas (wetlands, marshes, floodplains, etc)

Create a master greenway plan to link open spaces
Stream restoration
Regulate critical facilities out of flood zones




Case Study — County S




How-To Guide for
No Adverse Impact
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Visit greatlakescoast.org

for more information on the

Great Lakes Coastal Flood










