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LCP Update Community Workshop #1
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Local Coastal Program (LCP) Update

- Whatisthe LCP?
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LCP Update Community Workshop #1

What Is the LCP?
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LCP Update Community Workshop #1
November 8, 2018

Where Are We in the Process?

. Pubhc outreach

LCP Update Community Workshop #1
November 8, 2018

What Are the CCC’s Expectatlons’?
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LCP Update Community Workshop #1
November 8, 2018

Prlorltles/Concerns of Coastal Zone
Re3|dents’?

. Moblllty/parkmg

LCP Update Community Workshop #1
November 8, 2018

Imtlal Public Comment on the LCP
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LCP Update Community Workshop #1
November 8, 2018

Onlme Resident Survey Results

. Nearly 70% of respondents live in or near the City coastal zone.
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LCP Update Community Workshop #1
November 8, 2018

Onlme Resident Survey Results

'Please share any additional thoughts you have regarding the future of the
. City's coastal zone.

| Answered: 354  Skipped: 351

-+ Beach preservation i
~ * Sea levelrise

. Coastal access

- * Concerns about change
. Support for change
* Homelessness
1* Housing/STRs
* Visual quality




LCP Update Community Workshop #1
Novernber 8, 2018

Online Visitor Survey Results

» More than 56%_ bf-ré’ébéﬁdénis'aré occasional visitors. Roughly 20%

LCP Update Community Workshop #1
November 8, 2018

Online Visitor Survey Results

Nearly 40% of respond_ ts
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LCP Update Community Workshop #1
November 8, 2018

Stay Calm, and Plan

Adaptation Principles, Goals, and Strategies

~ What communlty values and pnorltles should

Sea Level Rise:
Why all the uncertainty?

Julie Kalansky, Dan Cayan, Sam lacobellis
and David Pierce

CNAP, Scripps Institution of Oceanography

November 8th, 2018
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Ocean Protection Council:
Rising Seas in California

Provides scientific foundation for the
R Siﬂg Seas pending update to The State of California

in California

Sea Level Rise Guidance Document

+ Gary Griggs, University of California Santa Cruz,
OPC-SAT Working Group Chair)

+ Dan Cayan, Scripps Institution of Oceanography,
OPC-SAT

» Claudia Tebaldi, National Center for Atmospheric
Research & Climate Central

» Helen Amanda Fricker, Scripps Institution of
Oceanography

 Joseph Arvai, University of Michigan
* Robert DeConto, University of Massachusetts
*+ Robert E. Kopp, Rutgers University
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Greenhouse Gas Emission Scenarios
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e Stanford et al., 2014

What is the Range of SLR projections?

(b) Relative sea level in San Francisco, Californla
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RCP 8.5 1.5 2.6 4.1
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Ice Sheets
Now Largest Contributor to SLR

4.0} -Total sea level (adjusted) Greenland ice sheet TWS  Steric sea leve
» Total sea level (unadjusted) Antarctic ice sheet

35 Rate of change: 3.3 mm (0.13 in) per year

| Expansion
0.0 = e b Vi ol g o s - i = e i Ly i ~ -
1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
Year
Chenetal., 2017

sea level (cm)

What Contributes to SLR in the Future?

~Ice sheets are most uncertain.

RCP 8.5
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Projections of Global SLR for 2100 relative to current levels
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®  50th%tile
= 17th & 83rd%tile

~ 5th & 95th%tile

1]

Thermal

feds I‘I I+l1 i

Glaciers Greenland Antarctica Land Surface Water

11/20/2018

10



What is H++?

(b) Relative sea level in San Francisco, California
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sea lovel (cm)

RCP 8.5
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New Science From Antarctica
How does this compare?
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Antarctica Land Surface Water

Why so much uncertainty around

Antarctica?

Difficult to model entire continent and land and ocean
interactions. Models are just being developed and

compared.

Few observations — hard to get to and only possible part of

the year

Uncertain of snow/ice interactions on top of ice sheet to

prevent melt water from fracturing the ice-sheet.

Have not observed potential mechanisms for future loss of

ice from Antarctica.

OPC, Rising Seas, Appendix 2
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2050 vs. 2100
small differences at 2050

(b) Relative sea level in San Francisco, Callfornia
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RCP 2.6 0.5/0.9 0.81.7 1.2/3.0
'RCP 4.5 0.51.0 0.9/2.0 1.2/3.3
|RCP 8.5 0.6/1.5 0.9/26 1.3/4.1

SLR Projections Summary

* Projections range between 0.9-4.1 feet at 2100
depending on probability and greenhouse gas
scenario

* Ice Sheets (Antarctica and Greenland) are
becoming the largest contributors

* New science suggests Antarctica could
contribute more than previously thought — still
very active area of research

* Relatively small differences between RCPs prior
2050
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Historical Extreme Events are caused by El
Nifio events, King Tides and E. Pacific

Hurricanes
PERCENT OF EXTREME SEA LEVEL DURING EL NINO /LA NIRA PHASE
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Strong EI Nino  Weak El Nino  C Facific Other
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Absolute 55% 22% 4% 19%

D. Cayan

Southern CA has more predicted
extreme events than Northern CA
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Extreme' Events in the near Future

La Jolla
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Extreme Events Summary

* Extreme event occurrences are related to
El Nino events

* In S. CA extreme events often occur with
maximum tides
* In the near term, ~2030-2050, extreme

events have the potential to be more
impactful than long term, secular, SLR

SLR projections C‘d.hti'n.ual'i'y Evolve

SLR Projections for CA and US since 2006
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Ice clm.xit-j are the largest uncertainty — science is
ontinually evolving. (fw-x-rrinrol e gas emissions
umm@ as m:ﬂ |. ;

jkalansky@ucsd.edu QCNAP WP SCnmmRies

Questions
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Vulnerability Assessment Overview

Lindsey Sheehan, ESA

LCP Update Community Workshop #1
November 8, 2018

Where Are We in the Process?

* Public outreach
+ Project webpage

11/20/2018
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Follows CCC Sea Level Rise Policy Guidance

1. Choose range of

SLR projections

6. Implement LCP P

r (77
and monitor and "@/;
revise as needed 6/'/,;}

2. Identify potential
SLR impacts

-&w
®
N
3

)
P

- —
S. Draft updated or | E-NTI
new LCP for ; Adaptation

certification with Plan

3. Assess 1isks to
coastal resources
and development

4. {dentify
adaptation

measures and LCP
policy options

Vulnerability Assessment Preparation

* Establish planning horizons and sea-level rise scenarios
° Develop asset inventory
* Map flood and erosion hazards

* Overlay hazards with assets to develop vulnerability
assessment

e

Scenario Date Range

(e

Sea-Level Rise

conditons Now om
Short-term 2025 —- 2045 0.25m
Mid-term 2040 - 2070 0.5m
Long-term 2070 - 2100 im
Longer-term 2100 - 2140 1.75m

11/20/2018
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Vulnerability Assessment Preparation

* Establish planning horizons and sea-level rise scenarios
* Develop asset inventory
¢ Map flood and erosion hazards

* Overlay hazards with assets to develop vulnerability
assessment

* Building Assets .ﬁ.&gt % * Natural Assets Wi

* Cultural Assets -

* Hazardous Materials EEEES « Public Access and Recreation
HATERAL Assets g

* Infrastructure Assets

Vulnerability Assessment Preparation

¢ Establish planning horizons and sea-level rise scenarios
* Develop asset inventory
* Map flood and erosion hazards

* Overlay hazards with assets to develop vulnerability
assessment

Inundation Wave runup Erosion

11/20/2018
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Example Hazard Map (2025-2040)

[Jcity of Oceanside Coastal Zone

Short Term (2025 - 2040) Hazard Zones
Potential Future Gcean Water Levels with Beach Erosion
Potential Future Ficoding and Waves

[l Potential Futute Coastal and Riverine Flooding

- Potential Future Fiooding and Wave Runup

[Ccity of Oceanside Coastal Zone
Mig Term (2040 - 2070) Hazard Zones
Potential Future Ocean Water Levels with Beach Erosion
Potential Future Flooding and Waves
[ Potential Future Coastal and Riverine Flooding
Potential Future Flooding and Wave Runup
[ Potental Future Development Erosion

11/20/2018
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Example Hazard Map (2070-2100)

[ city of Oceanse Coastal Zone
Long Term (2070 - 2100) Hazard Zones
Potential Future Ocean Water Levels and Beach Erosion
Patentiai Future Flooding and Waves
[T Potentiat Future Coastat and Riverine Flooding
/' Potentiat Future Coastal Flooding Wave Runup
[ Potential Future Deveiopment Erosion

[city of Oceansige Coastat Zone

2100 - 2140 Hazard Zones -
Potential Future Ocean Water Levels with Beach Erosion
Potential Future Coastal Flooding and Waves
[ Potential Future Coastal and Riverine Flooding
Potential Future Coastal Fiooding Wave Runup
| Potential Future Devetopment Erasion

11/20/2018
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Vulnerability Assessment Preparation

* Establish planning horizons and sea-level rise scenarios
° Develop asset inventory
¢ Map flood and erosion hazards

* Overlay hazards with assets to develop vulnerability
assessment

Example Asset Maps

e 4

' Building Footprint
al Singto-family Residential
3 I Muni-tamiy Resicemial
I Mobile Home Park
8 RV Park
| B Hotevodging
B Cometary
77 CommercalRetat
B General Industnal
I PubliiGovemment
BB Retigious Facity
T SchoolEducational Facility
B Mixec Use
BB Recrestion
2100 - 2140 Hazard Zones

Potential Future Ocean Water Levels with Beach Erosion
Potential Future Coastal Flocding sng Waves

. [ Potential Future Coastal and Riverine Flooding
7 Potentia! Futura Coaswl Fiooding Wave Runup
"0 [ Potential Futura Development Erosion

11/20/2018
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Follows CCC Guidance on Vulnerability Assessment

* Exposure: will SLR impacts affect the resource at all?
(Vulnerability Assessment)

¢ Sensitivity: if exposed, to what degree will resources be
affected? (Vulnerability Assessment)

* Adaptive Capacity: how easily can the resource adapt to
SLR? (Vulnerability Assessment)

* Consequences: what are the economic, ecological, social,
cultural, and legal consequences to impacts? (Vulnerability
Assessment)

* Land Use Constraints: should the types and intensities of
land use be altered to minimize hazards? (Adaptation Plan)

Example Vulnerability Table

Several types of coastal structures exist in Oceanside:
® Shoreline protective devices (seawalls, riprap);
= San Luis Rey River levees and floodwalls;

= San Luis Rey River groin; and
®=  Oceanside Harbor jetties and breakwaters.

11/20/2018
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Example Vulnerability Table

Coastal Structurcs

Exposure to
Hazard and
Consequences

All of the coastal structures are specifically designed and
intentionally located to be in the hazard zones. However, over
time, the exposure of the structures will likely increase, so that
riprap that experiences occasional flooding today could experience
deeper floodwaters and stronger wave action in the future.

@ Shoreline protective devices: High

= San Luis Rey River levees and floodwalls: Medium
® San Luis Rey River groin: High

= Oceanside Harbor jetties and breakwaters: High

Hazard exposure grade: Medium to High depending on
structure

Example Vulnerability Table

Sensitivity to
Hazard and
Adaptive
Capacity

Coastal structures are designed to be in hazard zones, however:

® Increased water levels and wave-runup during storms can cause
damage to the structures; and

* Increased erosion of riprap can lead to incremental reduction in
the level of flood protection and/or increased maintenance
costs.

Sensitivity grade:
* Low (assuming some level of maintenance)
*  Oceanside Harbor jetties and breakwaters: Medium

11/20/2018

25



Example Vulnerability Table

Coastal Structures

Vulnerability | ® Shoreline protective devices: Medium
Summary = San Luis Rey levees and floodwalls: Medium-Low
® San Luis Rey River groin: Medium

= Oceanside Harbor jetties and breakwaters: Medium-High

Conclusions

* Vulnerable areas include:
- Beaches and coastal assets
- Assets along rivers/creeks
- Harbor assets

* Oceanside’s current vulnerabilities are projected to
increase in frequency, intensity, and extent

* Next step is to identify adaptation measures to reduce
these risks

11/20/2018

26



Questions

Small-Group Discussions

11/20/2018
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Introduction to Adaptation Planning Process and
Strategies

Adaptation Planning

More people and property
4 threatened

Risk

Acceptable Risk

Time or Sea Level Elevation

11/20/2018
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The Adaptation Planning Framework

* In order to plan for this cycle, we need an Adaptation Plan
to lay out the framework

* The framework includes:
- Monitoring (e.g., sea-level rise, increased flooding, beach width)
- Project-level planning (project design, permitting, construction)
- Reevaluation (is this strategy achieving the community’s goals?)

The City needs an Adaptation Toolbox

Having an adaptation toolbox will
allow Oceanside to start planning now
for both near-term strategies and
those that will take a long time and
many resources to implement.

11/20/2018
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INTERVENTION OPTIONS
ACCOMMODATE 5

Adaptation Strategies  [(rummmiarme

Protect:

[T

/' Ward protection PROTECT | ENGINEERED

{.s St protection/lving shorelines | e e e e e s

Accommodate: N Rty )| existing sea lavel

* Singand design standards  , flood protection

| * Ratrofit existing structures L
[ ¢ Stormwater managemen:

(— futurg saa lovel + extreme tide/storm
existing soa tevel

S / RETREAT
future sua tavel + extreme Lde/sLom
exisung saa kevol

= Retreat:
* Limit new development in

hazerdous sreas and sreas adjacent
to wetlands, ESHA, other habitats

'.* Removal of vulnerable development

"+ Promote presarvation and
“., conservation of open spaca

CCC SLR Guidance

SAN FHANCHCO SEA LEVEL BISE ACTION PLAN

LCP Update Community Workshop #1
November 8, 2018

Where Are We in the Process?
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in the Couastal 2one » Cosstal hazard Economic input ond Consatal

adaptation plan
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Extra Slides

La Jolla Gauge SL

893 Level Anomralies at La Jolla
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Alaska’s Glaciers

1994-2013

Figure 1. Estimated mass balance {1994-2013) for surveyed and unsurveyed glaciers in the most densely glacierized
subregion of Alaska. The inset shaws the entire reglon. Black lines Indicate survey ﬂlylt- lines.
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Antarctica and Greenland are different

e
Above sea level | = Below sea level
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OPC, Rising Seas
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Probabilistic Projections — Kopp et al., 2014

m .5 00 =8 2
Historical Land water
extrapolation storage

Projections provided by R. Kopp, Rutgers University
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Ice Sheet Mass Loss at Marine Interface

Marine Ice Cliff Instability

Ice shelf seaward flow is inhibited
by “buttressing.” Buttressing Ice
shelves are vulnerable to climate
change.

Many marine-based Antarctic
outlet glaciers rest on bedrock
these have reverse-sloped beds.
In places with this reverse-sloped
geometry, the ice sheet is
susceptible to a Marine Ice Sheet
Instability.

Another glaciological process:
Marine ice CHff Instability, not
previously considered at the
continental ice-sheet scale, was
shown to have a profound effect
on ice sheet simulations in

Sea-level Fingerprint of
West Antarctic Ice Sheet Mass Loss

West Antarctic Ice Sheet

* There is no worse place

to be lost than from the
West Antarctic Ice
Sheet, because of
globally-uneven
gravitational and
rotational effects.

» For every foot of global

the loss of ice on West
Antarctica, sea-level will
rise about 1.25 feet
along the California

Figure 1. Sea-level ‘fingerprints’ resulting from the distribution of ice and water coast.

around the Earth and ensuing gravitational and rotatlonal effects.

for California for land ice

sea-level rise caused by
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