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Welcome and Introductions

California Coastal Analysis and Mapping Project
Open Pacific Coast Study

Stakeholder Webinar

Federal Emergency Management Agency 1@ FEMA

Ed Curtis T Regional Engineer, Region IX

BakerAECOM )
An Integrated Production Team
Production and Technical Services (PTS) contractor

Karin Ohman 17 Project Manager | Vince Geronimo T Project Manager
Jeremy Mull T Coastal Engineer
Laura Adleman and Lisa Messano 1 Outreach Specialists
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Housekeeping and Reminders

U The phone lines of webinar participants are automatically
muted.

U To ask a question or comment during the webinar, please use
the chat box feature.

U There will be Q&A at the end of the presentation.

U A PDF of the presentation will be posted on the OPC Study
page on the www.r9coastal.org website.

U For arecording of the presentation, contact
Imessano@mbakerintl.com
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Scituate, Massachusetts --B1 1 zzar d
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OPC Study Webinar Agenda

CCAMP OPC Study i Brief Overview

Wave Overtopping Technical Analysis
and Mapping

Your Questions and Feedback
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Region IX Coastal Webinar Series
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To download the CCAMP Townhall presentation from the 2012 Floodplain
Management Association, click here.

* Del Norte
* Humboldt

* Mendaocino

* Sonoma

* Marm

* San Francisco
* 53n Mateo

* Santa Cruz

* Montaray

* 53n Lus Obispo
* 5anta Darbara
* Venlura

* Loz Angeles

» Orange

* San Diego

w-| To download the Outreach for Coastal Communities webinar presentation from
sul Movember 2012, click here.
bt

n To download the Open Pacific Coast Study Coastal Analysis Update webinar

“#H presentation from February 2013, click here.

To download the Advantages for Coastal Communities Participating in FEMA's CRS
Program webinar presentation from October 2013, click here.

To download the Coastal Analysis Results to Mapping webinar presentation
from July 2015, click here.

To download the Flood Risk Products webinar presentation from June 2016, click
here.
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California Coastal Analysis and Mapping Project

(CCAMP) Overview

Two Companion Large-Scale Efforts:
A Open Pacific Coast (OPC) Study
A San Francisco Bay Area Coastal (BAC) Study

CCAMP Re-map the elevation

and inland extent of

wave-induced coastal
flooding

Re-study flood risk
along the open coast
and inland bays of all

California coastal

counties

www.r9coastal.org
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Open Pacific Coast Study

A Restudy all 15 California open Pacific
coast counties
A Determine coastal Base Flood o
Elevations (BFES) a
A Update Coastal Flood Insurance Study ¥Efs |
(FIS) and Flood Insurance Rate Map R
(FIRM) Panels SOnomS S
A Assist communities with incorporating — Eastsssss
this information into risk assessment San Mateo
and hazard mitigation planning 2
A As of February 2017: Monterey
A All counties have preliminary flood
hazard data
A 1 county has effective flood hazard data :
A 7 counties are in the 6-month ventura_ o

compliance period Los Angeles

R Orange
Ned) FEMA g
o R

www.fema.qgov/preliminaryfloodhazarddata

Del Norte
= o

San Luis Obispo

San Diego



http://www.fema.gov/preliminaryfloodhazarddata
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Wave Overtopping Technical Analysis and
Mapping - Overview

Photo: Lesley Ewing (from FEMA
Coastal Construction Manual)

Photo Justln Vandever BakerAECOM

A During severe coastal storm events along the Pacific coast, high
waves and wave runup can overtop coastal barriers including bluffs,
dunes, seawalls, revetments, and beach berms.

A https://www.youtube.com/watch?v=0SczjJCCpRI
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Wave Overtopping Technical Analysis and

Mapping - Analysis

Components of the total water level (TWL)
A Astronomical tide (predicted tide): 5-7 ft

A Surge components: atmospheric pressure, wind setup, El Nifio sea
level effects: 1-3 ft

A Wave components: wave setup + runup: 10-20 ft

Overtopping

SWL = Tide + surge (no wave effects)
TWL = SWL + setup + runup

Wave Runup—/-) !

Dynamic Water
Level (DWL)

Wave Setup

1 RiskVIAP
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Wave Overtopping Technical Analysis and

Mapping - Analysis

TWL \ T ——— Extended Slope
5 ;

Reference Water Level \ e e AR / Overtopping Jet

Barrier Crest Elevation

A A set of engineering equations in the FEMA Pacific Guidelines were
used to calculate overtopping.

A The calculations are dependent on the specific site characteristics
Including the barrier elevation and slope, TWL, and wave period.

3 RiskVIAP
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Wave Overtopping Technical Analysis and

Mapping - Analysis

Height "‘ ——— Extended Slope
. F—r— Depth,
Vg s VRag- Velocity,
Reference Water Level \ /— — ; \\ \/ Force
l 2. R S,
72 N

>
Inland Distance :

A Equations calculate the height, depth, velocity, trajectory, inland
distance, and hydraulic force.

14 RiskVIAP
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Wave Overtopping Technical Analysis and

Mapping - Analysis

BFE to Coastal Barrier : BFE

|
1 QOvertopping

AO Depth

1 1 1
| High | Low ;
: Hydraulic : Hydraulic :
I Force I Force 1
\ (Damage | (NoDamage |
I Expected) 1 Expected) 1
1 1
! : :
1 1 1
1 1
VE Zone | VEZone | AOZone
1 1 1

A Structures within overtopped areas can be damaged by the
hydraulic force of the overtopping water.

A The equations determine the specific zones where the overtopping
water has enough hydraulic force to potentially damage buildings.

A The equations also determine the specific zones where the

overtopping water has low hydraulic forces and no damage is

expected.

QIR
b -

RiskVIAP
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Wave Overtopping Technical Analysis and

Mapping - Mapping

Overtopping.
BFE to Coastal Barrier

1 1 1
| High | Low |
: Hydraulic : Hydraulic :
I Force I Force 1
\ (Damage | WNoDamage |
I Expected) 1 || Expected) 1
1 1 1
1 1 1
1 1 1
1 1
VE Zone I VE Zone : 0O Zone 1
1 1 1

Special Flood Hazard Area (SFHA) Mapping

A Zone VE: Inundated by 1-percent annual chance flood with additional wave-induced hazards
(wave runup, wave overtopping splash, high velocity, or overland wave propagation); detailed
BFE

A Overtopping Cases:
A Wave overtopping splash zone is the area landward of the crest of an overtopped
barrier, in cases where the runup exceeds the barrier crest by 3.0 feet or more
A High velocity flow zone landward of the overtopping splash zone, where the product
of the depth of flow times the flood velocity squared (hv?) is greater than 200 ft3/s

% FEMA ’ Risk MAP
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Wave Overtopping Technical Analysis and

Mapping - Mapping

BFE to Coastal Barrier

1
AO Depth

Low
Hydraulic Hydraulic
Force Force
(Damage (No Damage
Expected) Expected)

VE Zone VE Zone AO Zone

Special Flood Hazard Area (SFHA) Mapping

A Zone AO: Areas subject to inundation by 1-percent-annual-chance shallow flooding Zone
AO designates areas of sheet flow shallow flooding landward of an overtopped barrier crest,
where the product of hv? is less than 200ft3/sec or where the potential runup is less than 3.0
feet above an overtopped barrier crest. AO zones are designated with 1-, 2-, or 3-foot depths
of flooding.

1 RiskVIAP
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Wave Overtopping Technical Analysis and

Mapping - Mapping

A Translation of Cox-Machemehl results to mapping
A Landward extent of overtopping defines the SFHA

A Consolidation of overtopping zones
A Individual overtopping zones often too narrow to map due to
map scale limitations. These zones are merged with seaward
adjacent zone.

% FEMA : Risk VIAP
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Wave Overtopping Technical Analysis and

Mapping - Mapping

Wave Runup and Overtopping on a Bluff with Structure

ZONE VE ZONEVE ZONE ZONE X
Wave Runup Depth AD
> 3 Feet Overtopping

1%-Annuak-Chance Wave Runup Elevation (BFE)-——--------—-——----

13%-Annual-Chance . - 4
Oyertopping Elevation {B e @ o

_______ A Inland Extent Inland Extent
\, of Wave Runup of Overtopping

Seawall
Inland Extent

of Overtopping
High Hazard Zone
Falied Revetment

Beach Face

RiskVIAP
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Wave Overtopping Technical Analysis and

Mapping - Mapping

Overtopping on a Structure
Type: Splash

V Zone limit from crest: 46.2 ft.
A Zone limit from crest: 59.4 ft.

Overtopping Distance
(59 ft. total, too narrow
to map separate AO zone)

Crest Point ' ZJNEKVE?
Euz»

!
! e \ 1‘,

&) FEMA . Risk VAP

Increasing Resilience logelher



Wave Overtopping Technical Analysis and

Mapping - Mapping

Wave Runup and Overtopping on Beach

ZONE VE ZONE VE ZONE A0 ZONE X
Wave Runup Depth
> 3 Feet
Overtopping

1%-Annual-Chance Wave Runup Elevatlon (BFE}----—----~—-—-~---—-—-—~

1%-Annual-Chance it (1]-HATEE
Overtopping Elevation (BFE ,-‘ ______________ I I

1%-Annual-Chance Wave Crest Elevatlon----—--—-

pnual-Chanea Stllw EVation = = = = S - = = =~ === _ }«,“” ) o £ Inland Extent Inland Extent
PR of Overtopping of Overtapping
High Hazard Zone

Inland Extent

Average Water Level===~- - e m———————— o atWeus Runug

Beach Face

- RiskVIAP

Increasing Resilience logelher




Overtopping on a Beach
Type: Bore
V Zone limit from crest: 7.2 ft.

A Zone limit from crest: 26.5 ft. Overtopping Distance

(too narrow to map

separate zones)
—

Crest Point
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