Strategies & Actions for
Responsible Floodplain Management

No Adverse Impacts Strategies
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http://www.great-lakes.net/envt/water/levels/levels_current.html




Total Change
(feet)

Lakes
Michigan-
Huron

+1.5

*t 35

+3.1

+3.2

+5.6

-4.8

-4.0

-4.7

Lake Superior

Time
Span

8 months

17 months

18 months
18 months
3.5 years

3.5 years
2.3 years

3.5 years

Annual Rate
of Change

Period of Change

Feb. 2013 - Aug 2013

Feb. 1928 - July 1929

Feb. 1951 - Aug. 1952

Feb. 1959 - Aug. 1960

Jan. 1965 - July 1973

July 1929 - Jan. 1933

Oct. 1986 - Feb.
1989

Aug. 1997 - Dec.
2000
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Lake profile showing wind set-up

Courtesy Living with the Lakes, copyright 2000
LSACE  Dabrcil Disiriel and Graal Lakes Lormem i sian




LFeet relative to IGLOD

s

s

aiy

aiy

876

a6

873

873

a7d

a7

200

2200

00

200

00

200

L0

200

00

MOAAANDSCO-0PS
verified Water Level Plot
Q057079 Green Bad, WI
Fram 20101015 - 2010711503

00

1013
WA

10718 1021 10727 1028 1031
(g 100 1600 Qo0 g 100 1600

Oate Time CLaocal

Obzerwved WL+












~ NAIStrategies .
= Hazard Identification I
= Planning
= Regulations and Standards
= Mitigation Actions
= |Infrastructure
= Emergency Services

= Education and QOutreach




Hazard Identification ——

BASIC | The Flood Insurance Rate Map

METHOMAL FLOBD INSURAMCE PROCEAM

FLOOD IMSURANCE RATE MAP
HORRY COUNTY,

SOUTH CARDLINA

AND INCORPORATED AREAS
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Great Lakes Flood Hazard Mapping
(GLFHM)

Collaborative Project
Between:

FEMA Region 5 (Lead)
FEMA Region 2

FEMA Region 3
Detroit District USACE
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Great Lakes Coastal Analysis & Mapping  Additional Resources

Great:ZakesCoastal'Flood'Study,
‘ o greatlakescoast.ong

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

Great Lakes Coastal
Analysis & Mapping Project Data Centers

Wind Surge Study ‘ « 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
Lake Erie data.

Great Lakes Flood

Zones Dverview

+« LS. Army Corps of Engineers Great Lakes Oblique Photo Viewer
[greatlakes.usace.army.mil]

Technical Resources

Outreach

Fact Sheets ¢« LiDAR [csc.noaa.gov] — High-resolution bathymetric and topographic data

Mewsletters

¢+ Great Lakes Shoreline Geodatabase (.gdb) [2.4 MB .zip]

el ¢« CSHORE [sites.google.com] - CSHORE is a one-dimensional time-averaged

|
|
1 housed at NOAA's Coastal Service Center
|
|

Events nearshore profile model for predictions of wave height, water level, wave-

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:

FET L = T ‘ Guidance Documents and Reports Archives

Stte Map ‘ + Siatistical Analysis and Storm Sampling for Lakes Michigan and St. D
Clair [3.68 MB .pdf], SLEEEELLLL L
Search for: Norberto C. Nadal-Caraballo, Jeffrey A. Melby, and Bruce A. Ebersole, U.S. Army July 2012 (1)
| Corps of Engineers June 2012 (1)

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

R T T T T T S S S T T T S N 1 Anrl 2012 2%



VE Zone Coastal AE Zone | AE Zone
Wave height 2 3.0 ft
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~—Generalized Coastal Zone Schematic




Nearshore Dynamics
and Wave Run-up

| Modeling with
CSHORE
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: Beach Erosion Simulations

Holland, MI with 100 yr surge and 3 yr wave

Holland, MI morphology change using CSHORE
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@ brown.sxd - ArcScene - Arclnfo

Eile Edit View Bookmarks Selection Geoprocessing Customize Windows Help

DE2E&S %58 X $ AEGEED & @t ae QRQANQET & OE K

Table of Contents

= Scene layers
B E3 CATEMP\Brown_co\DFRIM\E
=] Coastal Transects
= Eﬂ Zone
DEPTH
[z
=] AE Zone
STATIC_BFE
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[ 588
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| El
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| B
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Value
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=] MAIP 2010 Irnagery
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RGB
. Red: Band_1
[I Green: Band_2
W Eius Band3

* 10x Vertical
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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

37



Hazard Identification

NAI Strategies

Matural Hazard summary Risk Areas

5 Higher Mapping Standards
Natural & Beneficial Functions

Information Sharing

38



Hazard Identification

\JAY 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)

39






=~ 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

42



Hazard Identification
e

Think big and small,

current & future...

Explore hazards
history & impacts...

Find stories
(examples, anecdotes
and photos) to
supplement other data
sources...
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Adaptation Strategies

Retreat

Accommodate

Protect
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Planning

BASIC

Planning & Implementation

Prepare comprehensive land use plans

|dentify hazard areas

|dentify 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

6



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

47



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

48



Planning

Some great
planning tools:

49



Digital Coast

DIGITAL CRAST

NOAA Coanianl Sarvican Cantai Home About Data lTools Training Approaches In Action

More than just data...

The Digital Coast also provides the tools, . 5
training, and information needed to turn ¥
these data into the information most e
nieedisd by coastal resource managemenl E'.

professionals. Read more.,.

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

Data Apprﬂa.chas. Featured Resources

Learn maore about the kinds of data avaiable I'I 1|‘-!.. :.r:...::._t "
and downioad data. Understand the basics and get

that wil help make your community more

T resient
Use these tools to turn data nto the useful Social Coast wetlands
information your organization needs. Social soence data can help address coastal

Bsues. Find highiights of economic and

Train I""ﬂ demographic data, and alsc s and
Update your skils by participating in one of methods, that can be appled to solve read

future impacts of sea kevel rse on coastal

these w Programs. AT calculate sea

DMMUunCat2 mpacts

coastal management ssues, Learn spatial tech Impacts Vi

0 PRNOMEme WeDBno Con Creates maps of potent ] ImMpacts of s&a
eyl rise along the coast and provides

refated information and data for community

www.csc.noaa.gov/digitalcoast/ 50



Digital Coast Data

51
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Social Vulnerability Index (SBV/I)

42 socioeconomic and built environment variables

Examples

Socioeconomic status
Gender

Race and ethnicity
Age

Commercial
development
Employment loss
Rural/urban
Infrastructure
Renters
Occupation
Family structure
Education

Social Vulnerability to Environmental Hazards, 2000

Produced by the Hazards Research Lab at the University of South Cardlina



Lewvel Rise —

Charleston Customs House = 1.5m SLR - Before

Charleston Customs House —=1.5m SLE - After

Visualization Communication

Alternatives

53



Coastal Resilience Guidebook

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

Great Lakes Coastal Resilience Guidebook
Who are you?
Coastal ME"EEEF This guidebook allows state and local officials engaged in coastal management, planning, mitigation
Floodplain Manager and development issues 1o explore the primary coastal and shoreline hazards fadng Great Lakes
Planner communities by allowing them to:
Emergency Manager *  examine how recentand ongoing trends inshort-term and long-term dimate conditions
gffect hazards andtheirimpacts on land, water and resources
Where are you? . Lr;v:dsi;ie:]tse how dfferent hazards management alternatives respond to and affect changing
Lake: Michigan

State: Wisconsin

Cnun.b!': D?EUkEE 1. Hazards Management and Planning 2. Coastal Erosion & Bluff Recession
Municipality: None )
Address: Mone

e F T

Find Lo@tion (Map)

About | Help | Login

Learn:

Great Lakes
Lake Levels
Climate Change
Geolooy
History
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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

56
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Regulation & Developr;entStandards

BETTER

Higher Regulations

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

velocity

* Restrict development in Coastal High Hazard

Areas

Fir, T

* Adopt higher health/safety regs ﬁ K i

» Utilize “green infrastructure”

* Adopt storm water regulations




=

Regulation & Development Standards

Ensure Neighbors are not adversely
NA iImpacted

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

58



CAUSES OF COASTAL EROSION

wind erasion

ne

groundwater seepage
and septic outflow

Causes and Effects of Coastal Eroshon



shareline recession shore protection  previous nearshore

lakebed
if slope is not stable s
/ ! future nearshore

: |akebed
Mﬁn

lakebed downcutting

htureslupeilnﬁ&"”

toe failure

Lakebed Erosion with Slope Recession and
Failure of Shore Protection Structure




total setback from bluff edge

total setback from OHWM

Stable slope I |

setback [ I

from I !
bluff edge I recession setback ! facility setback

: (ft/yr*years) :

I I

from OHWM I I

I 1

| |

I I

] 1

BLUFF
HEIGHT




GL States with Coastal Setbacks

Michigan

Pennsylvania

Ohio

New York

Wisconsin (some counties)



Movement of Location of "Ordinary High Watermark" (OHW)

Location of OHW
with EROSION

ORIGINAL location
of OHW

Location of OHW
with ACCRETION

[ OHW elevation { 581.5ft. 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

68
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Mitigation

BASIC | Structural Controls, Insurance

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

Flood Insurance



Mitigation

BETTER | Human Adjustment to Flooding

Enforcing the rules you *do* have
Elevating structures
Building barriers around a structure

Wet and dry floodproofing




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

78



&= groundwater flow

Bluff Problems: Instability & Erosion
Surface Water Runoff Groundwater Seepage

potentiometric
water surface

sandy lake
sediments

tih 2




Case Study
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Case Study

\magely ale 1 24] | 1992 43°58'07.44" N 87°41'51.13"W elev 622 1t

Eyealt 11811t ()



Case Study
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BLUFF STABILITY BMPs

Vegetation Restoration

tation removes water
from bluff areas throwgh
uptake and transpiration

F
’

"?'f-"i"lﬂp;,qr wegetation shows runoff
and acts as a filter

o catch sediment
"..-'

L
beach

Revegetated Coastal Slope

wind




Bluft Stability BMPs
Courtesy of Gene Clark — WI SeaGrant
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BLUFF STABILITY BMPs
Vegetation Restoration — Cold Storage
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BLUFF STABILITY BMPs
Vegetation Restoration — Simple Planting




BLUFF STABILITY BMPs
Vegetation Restoration — 3 Month Growth




BLUFF STABILITY BMPs

Slope Vegetation Restoration

Use Native Vegetation!
* Not Black Locust, Crown vetch,
or Bird’s-foot trefoil

* (Contact Local Conservation Agencies,
University Extension, SeaGrant for
Assistance




BLUFF STABILITY BMPs
Surface Water Management: Rain Barrels




BLUFF STABILITY BMPs
Surface Water Management: Rain Gardens




BLUFF STABILITY BMPs
Surface Water Management: Retention




BLUFF STABILITY BMPs
Ground Water Management: French Drains

some potential
slump failure

wertical
walls
s, conmed to
%, drain pipe

curtain (french)
drain

&= groundwater flow

Managing Surface Water and Groundwater

Traciured
tll

potentiometric

water surface
till 1

sangy |ake
SEOEments

till 2




BLUFF STABILITY BMPs
Ground Water Management: French Drains




BLUFF STABILITY BMPs

ins

French Dra

Ground Water Management




BLUFF STABILITY BMPs

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

DRILLED IN “wWICK HOUSE

IRAIMNE 207 OW CEMTER

WATER LEWEL BEFORE
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DEFREZEED WATER LEWEL

AFTER WICK DRAINZT IMNSTALLED

LAkKE

MICHIGAM

cLaY AND SOIL Laver 2| | |—] || \|\|| ’H|
R = =1 ==11 L W |||—
\ |||—||\—|||—|||—||| T =l
||_||| ||| \H—_—‘||| ||| ||| \H |||—

|

- ' WET;F\N_D_L&YER,
FMLUREF-LHNE/' e e e ] e e 1 e e e e e
7 ||||||||||||||||||||||||||||||M
—| | ||| ||| =l = == = =S




BLUFF STABILITY BMPs

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




BLUFF STABILITY BMPs

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




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




How-To Guide

for

No Adverse Impact

July 2013

No Adverselmpa:i



Relocation
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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

104



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



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

106
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Emergency Services

BASIC | Generic Response Plan

Treats all disasters alike

No specific actions for different types of
hazards



Emergency Response

BETTER | Flood Preparedness Plan

Implement a flood threat recognition system

Work with the NWS for a flood warning program
(both internal — for staff — and external — for the
public)

Map out the predicted flood stages



Emergency Response

NAI| | Pre-and Post-Disaster Preparedness

Pre-Disaster:
Pre-plan your emergency response for flood events
Educate the public about mitigation options

Apply for grants to pro-actively deal with repetitive
losses

Post-Disaster

Use the Residential Substantial Damage Estimator
(RSDE) to determine level of structural damage

Regulate post-disaster construction to newer regulations

112
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Education/Outreach

BASIC | Answer Questions

7 & Am Iin the floodplain?

What regulations apply to
my floodplain property?

Make public documents
available for review



Education/Outreach

BETTER

Outreach Projects

Provide map information to the public via non-
traditional routes (web sites, using FIRMettes, etc)

Send out floodplain information brochures to all
residents in their utility bills or tax bills

Post signs in the floodplain showing historical flood
heights or required elevations

Create a flood section in your local library

Ofter flood protection advice to the public



Education/Outreach

NA| | Education and Outreach

Train staff to CFM level

Host or participate in workshops,
conferences, etc. where you can speak
about NAI and distribute related materials

Help educate children about
environmental issues and
flood/hurricane/tsunami safety education

116
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' ,_, Flood MaPng‘Program

reatlakescoast.or ‘-.Eﬁ‘ -i\ ~.»;.S'
. s

Visit greatlakescoast. org
for more information on the
Great Lakes Coastal Flood
Study
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