Sea Level Change:
How do you integrate sea level rise into
your plans?
May 8, 2020

APA Hazard Mitigation and Disaster Recovery Division

Matt Campo, Senior Research Specialist, Rutgers
Nicole Faghin, Coastal Management Specialist
Washington Sea Grant o




Matt Campo
Rutgers University

RUTGERS

Edward J. Bloustein School
of Planning and Public Policy

Nicole Faghin
Washington Sea Grant

Sea b

Washington




An introduction

Nicole Faghin, Washington Sea Grant
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What we covered in the first webinar

Components of sea level change

Scenario vs Probabilistic models
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Example from Washington State
fools . ¢nwll

Link for our first webinar:

https://www.youtube.com/watch?v=qpFbcfoMgpw&feature=youtu.be



Overview of how to incorporate
SLR into planning documents

Matt Campo, Rutgers University
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Ove rv i ew An Overview of
State Coastal Zone
g Management y e
Policies Designed % r

to Promote
Coastal Resilience

e Lead-up time to official plans and policy

e Policy approaches and authorities vary
o Planning, Emergency Management, etc.
o State/ Local
e Best Available Science
o Consultative process to establish
o Enactment using uncertainty principles
e Partnerships
o Funding
o Capacity

March 2019

Herb, J, M. Kaplan, M. Campo, S. Kennedy, A. Wainwright, and H. Berman. 2019. An Overview of State Coastal Zone Management Policies Designed to Promote Coastal Resilience. Prepared for
the New Jersey Department of Environmental Protection. New Brunswick, NJ: The Environmental Analysis & Communications Group, Rutgers University Bloustein School of Planning and Public
Policy and Rutgers Climate Institute. DOI: https://doi.org/doi:10.7282/t3-p3mx-bs83
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Introduction of our guest speakers

Katie McKain, - Charleston, South Carolina
Bobby Tajan, Virginia Beach, Virginia
Liz Bar-El, Santa Monica, California
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DATA IN CHARLESTON'’S
FLOODING AND SEA LEVEL RISE STRATEGY

Katie McKain, AICP
City of Charleston, SC
Mayor’s Office of Resilience & Sustainability



Charleston, SC

e 350thanniversary
e Population: 150,000
e Growingfast!

e 120 total sqmiland
e 8 sqgmionPeninsula

e Surrounded by water
) "

®Wirsinia Beach




1949 Halsey Map
of the Charleston
Peninsula

“Lowcountry” nickname

‘HISTORIC CHARLESTON
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Historic Tidal Creeks of the Peninsula

Left: current aerial; Right: 1949 Halsey Mapoverlayed on current aerial




Minor Coastal Flooding (Tidal/Nuisance/Sunny Day)




Major Coastal Flooding: [ v :,
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Storm Events A
2019: Hurricane Dorian

2018: Hurricane Florence

2017: Hurricane Irma

2016: Hurricane Matthew

2015: “Thousand Year Flood”

1989: Hurricane Hugo

TOP 15 CRESTS AT CHARLESTON HARBOR
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Mix of Causes Form Multi
i.e. King Tide with Heavy Rainfall

WHAT CAUSES FLOODING?

- hl.’“.t --,j-;' ingdegquateand
kil Antiguated
Infrastructure!

i
High Tides
: 'f' 'j -
» Lowrlying, Fra‘t_Land" -

"_LOnshore'Wind)- oy

o AL ..

-faceted Challenge

Frequent Extreme
Weather-Related
Events

"\]- < SeglevelRise

»

Note: One of our greatest challenges is not only that we are
nearsea level, butalsothat the land is relatively flat.

Lack of elevation change makes it difficult for water to flow
. properly and allow for adequate drainage in some areas.

Above: Flooding is caused by many factors, which often combine simultaneously to form a complex, multi-faceted challenge.




Flooding and
Sea Level Rise
Strategy

2019 Updated Strategy

2015 Original Strategy

Not required by law

2019 Strategy
recommends planning for
2-3" of SLR in next 50 years

Up from 2015 planning
horizon (1.5-2.5’)

www.charleston-sc.gov/slr




Data

FIGURE 1: OBSERVED SEA LEVEL RISE IN CHARLESTON HARBOR
NOAA Charleston Tide Station

Q 9
> o

(Feet)
o O
o N

S o o
o > N

Annual Average Sea Level Rise

= O
o

1930 1940 1950 1960 1970 1980 1990 2000 2010

Charleston, South Carolina

City of Charleston -*




Data

FIGURE 2: SEA LEVEL RISE PROJECTIONS FOR CHARLESTON

NOAA NCA4 Scenarios
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Minor Tides  Moderate Tides = Major Tides

Data 2019 46 19 4

7.0 -7.5 7.5'-7.99 >8'

FIGURE 3: OBSERVED AND PREDICTED MINOR COASTAL FLOODING IN CHARLESTON
NOAA NCA4 Scenarios

| I Exireme M Intermediate I intlow lllow Ml Trend N 7 Observed ‘
400 I I T I T I

350 Charleston, SC
300
250
200
150

Minor Coastal Flooding
(Days/Year)

100

50

1960 1980 2000 2020 2040 2060 2080 2100

k) Charleston, South Carolina

City of Charleston



Initiatives in Plan
Track Progress Online

TRACK PROGRESS ON OUR INITIATIVES!

2019 Flooding and Sea Level Rise Strategy

Champi

Completed or Ongoing
Started

MAYOR

ns of the Five Critical Components

Not Started / Dependent on others

CITY OF CHARLESTON
www.charleston-sc.gov/SLR

Stormwater, Planning, Parks,
Traffic & Transportation, Resilience &
Emergency Management

INFRASTRUCTURE

Stormwater, Planning, Parks, Traffic &
Transportation, Public Safety,
Resilience & Emergency
Management

GOVERNANCE

Stormwater; Budget, Finance, &
Revenue Collections; Public Safety,
Resilience & Emergency
Management

RESOURCES

Planning, Stormwater, Parks, Housing
& Community Development,
Resilience & Emergency
Management

LAND USE

Collaborate with federal and state
partners on flood protection

SW

Annually reevaluate science for
appropriate SLR planning levels.

Seek new legislation and
appropriate streams of revenue to

Stormwater, Planning, Public
Information Office, GIS, Resilience &
Emergency Management,

OUTREACH

Identify opportunities to improve
how City projects are designed with

PL

PL

Create design guidelines for
retrofitting and elevating historic

PL

absorption such as seawalls, living
shorelines, roadways, etc.

more resilient to SLR.

property.

recommendations for private
development projects.

projects. BFRC support projects. flooding and SLR in mind. buildings.
Identify coastal edges of the City - Implement building codes that -,ﬁtggressivelyr participate in FEMA Evaluate and implement tres Continue partnerships with
ripe for flood protection and/or “ support construction and retrofits BFRC programs to protect private oL planting and protection REEM agencies, organizations and

institutions of higher education that
actively engage in resilience.

Increase additional freeboard to 2.0

C Implement shoreline protection, -Annually align City operational Update the City's Comprehensive Assist property owners in
S K natura! or otherwise, to prqtect y feet above Base Flood EIeyation for sw priorities to reflact the current oL P!an for SI;R and reevaluate the developing resilrier\t design
! public infrastructure and mitigate all new and substantially improved assessment of Flooding and SLR City's Zoning Ordinance. solutions for existing and new
erosion. structures. impacts. development, i.e. floodproofing.
D - Identify opportunities for and install -Streng‘then stormwater Identify and implement strategies Update the City's Consolidated Plan Develop a central web portal that is
check valves to prevent tidal management regulations to take to fund wetland restoration. for SLR. dedicated to all items related to
W inundation. into account SLR. REEM HCD flooding.
E Complete Spring/Fishburne - Consider building or retrofitting City -Acquire appropriate flood response Complete an all-hazards Conduct an annual review of SLR
W Drainage Improvement Project. o owned facilities for greater than 3 pres assets for public safety. REM Vulnerability Assessment. Strategy.

feet of SLR.




Connected Planning Projects

Dutch Dialogues
All Hazards Vulnerability & Risk Assessment
Hazard Mitigation Plan (regional consistency)

USACE Peninsula Flood Risk Mgmt. Study

DUTCH DIALOGUES

“If the City of Charleston is carrying out the
initiatives in its Strategy to battle flooding and
sea level rise, then you are on the right path.”

- Delegate from the Royal Metherlands Embassy

This was the light-hearted but genuine comment that
City staff heard during a visit from representatives of
the Netherlands in March 2018, a country well-versed
in adapting to frequent floods. The visit gave the
Dutch guests an opportunity to understand our City's
relationship and vulnerabilities to the very thing that
attracts many of us to the area - the sea.

The Netherlands has executed a variety of successful
flood mitigation methodologies, and the emerging
relationship has already proved to be a valuable

one. Select City staff and elected officials visited the
Netherlands in October 2018 to witness their innovative
practices first hand and bring back lessons learned to
Charleston. The City is looking to the Netherlands for
ideas to better help us live more naturally with water
and integrate water into the fabric of our City through a
series of dialogues designed to bring world renowned
experts together from multiple disciplines to discuss
resilience and risk mitigation challenges in Charleston.

The project commenced in Charleston in January 2019.

Delegates from the Royal Netherlands Embassy are joined by
Mayor Tecklenburg as they share Dutch ideas on living with water
before an intrigued Charleston community in March 2018

City staff meet with Dutch experts in March 2018,

Stormwater Program Management Team & Update of City’s 1984 Master

Drainage Plan

Comprehensive Plan Update, followed by Zoning Ordinance Update

City of Charleston

Charleston, South Carolina



FLOODING AND SEA
LEVEL RISE STRATEGY

WEB ENABLED

www.charleston-sc.gov/SLR



www.charleston-sc.gov/SLR

ht this map is overlayed on a current aerial image.

Questions?

Katie McKain, AICP
Director of Sustainability
City of Charleston

(843) 724-3789

mckaink(@charleston-sc.gov




Integrating Sea Level Rise

into Plans —
City of Virginia Beach, VA

APA Webinar May 8, 2020
Robert J. Tajan, AICP, CFM
Director of Planning and Community Development
CJ Bodnar, P.E.
Technical Services Engineer — Public Works Stormwater Engineering Center




-City Established:
January 1, 1963
-Land area:

310 square miles and
38 miles of shoreline
on the Atlantic Ocean
and the Chesapeake

Bay

-5 Military Installations
-Population (July 1,
2019): 452,643
(largest for a city in
Virginia)
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Not just

beaches...




Complex Flooding Pathways

Little Creek
Inlet

Lynnhaven Inlet

Elizabeth River

Rudee Inlet
Eastern Branch

West Neck Creek

Elizabeth River
Southern Branch

North Landing
River

Back Bay

-} Flood Pathways

. Floodplain
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heavy rainfall

July 31—

September 19 —Julia

October 8- — Matthew




Milwaukee
o

Grand Rapids
0

Top 10%

Torontoo Lake Ontario

o}
Detroit / Buffalo
Chicagog MICHIGAN | LakeEne <
Cleveland o N
YHI € 0
ILLINOIS OHIO Pittsburghy,
Indianapolis Colugnbus £
INDFANA | cincinnati e
St Louis o Q
UR I B o
S » £
Louisville & VIRGINIA
KENTUCKY Q » Richmond
Q Greensboro
Nashville © kpoxville & oo , Raleigh
v1!3mphl50 TENNESSEE Ch-)l’|0°":3 » NORT

SAS
ALABA

Ibw

w Orleans

0
Birmingham

(P
ﬁ% A

AV CARERLI
Greenvnlleo \e
? SOUTH
o Atlanta .vZRJ:":ﬁ
GEORGIA \m
| 3

MA v

P

ORIDA °Jicksonwlle

lando

o Rochester Q

\ o
4 L Albany

Leaflet | Esri, HERE, Garmin, NOA#

Relative Sea Level Trends
mm/yr (feet/century)

Above 9 6to9 3to6 ﬂ >0to 3 @ -3to0 ﬂ -6 to -3 -9to -6 Below -9
(Above 3) Il (2to3) W (1to2) ® (0Oto1l) ¥ (-1to 0) & (-2to -1) & (-3 to -2) & (Below -3)

FI{ecor: Sea Level Rise R
engt (feet/century) i
(years)

Water Level Recording

Station

Eugene Island, LA 35 35

Grand Isle, LA 69 3.0

Galveston Pleasure 54 2.2

Pier, TX

Galveston Pier 21, TX 112 2.1 4

Chesapeake Bay Bridge 41 2.0 5

Tunnel, VA

Sabine Pass, TX 58 1.9 6

Ocean City Inlet, MD 41 1.8 7)

Rockport, TX 79 1.8 8

Wachapreague, VA 38 1.8 9

Lewisetta, VA 46 1.7 10
New Canal, LA 34 1.7 il
Colonial Beach, VA 38 1.6 12
North Spit, CA 39 15 13
Sewells Point, VA 89 15 14
Cape May, NJ Shl 115 15
Duck, NC 38 1.5 16
Apra Harbor, Guam 23 qi5 17
Freeport, TX 36 1.5 18
Bay Waveland, MS 38 14 19
Corpus Christi, TX 33 14 20




Sea Level Rise Planning Scenarios

Time

Life Cycle Horizon/
Agreement Time
Period

Global Sea Level Rise Scenarios for the
United States Nati I Climate A

SLR Value Relevance

December 6, 2012

Vulnerability
Assessment

Comprehensive Plan &

Municipal ?{0-40 L & foet Outcomes Key Planning Value
Planning ears > . 0 Basis for Evaluation of
2035-2055 Commercial & Utility .
. All Adaptation
Life Cycles

Strategies

Secondary Vulnerability
Assessment to Provide

g P
@) ZUSGS ysERDP

g

A . Insight Into Long-term
Critical Utility Infrastructure g Risk J
Infrastructure Life-Cycle
; ) Basis for Long-Term
= Long-Term 50-70 Years Transportation g
RECURRENT Awareness 3.0 feet . Infrastructure Decisions
FLOODING STUDY 2065-2085 Infrastructure Life-Cycle
FOR TIDEWATER [ .
VIRGINIA Adapt!ve Residential Structure Evaluate Cost-
> Capacity _ Effectiveness of
Life-Cycle

Additional Protection
for Adaptable
Resilience Strategies



Master Drainage Study

Detailed inventory and performance
assessment of the City’s stormwater
system

Stormwater Master Plan
Identification and prioritization of needed
improvements to stormwater system

Comprehensive Sea Level Rise and
Recurrent Flooding Study

Assessing existing and future flood
vulnerabilities and identifying strategies
to ensure our City is resilient to future
flooding events

Virginia Beach Comprehensive Sea Level Rise and Flooding Response Plan

B rise is affecting our City and how we should best respond.

N4 best methods to use to affect both existing and future development

Project Website:
http://www.vbgov.com/pwSLR

c s « om @ :

ormater Engincring Center

Study Mothation

Comprehensive Sea level Rise and
Flooding Response Plan

The City of Virginia Beach is developing plans to address both repetitive
flooding and projected increases in flooding caused by sea level rise
through the City's Comprehensive Sea Level Rise and Recurrent
Flooding Response Plan. The plan Is an effort between local
government and various stakeholders (corporate and individual) to
collect, sort, interpret, and understand the data behind how sea level

‘The information that we collect and analyze will help us determine the

policies. We will also be able to 1) understand what practices and
methods are best for mitigating current and future property damage;
and 2) determine the best strategies to use to ensure our city is
resilient to future flooding events.

The effort to review our City's vulnerability started in 2015, when the
City Council provided $3 million over 5-years for this critical Initiative.
The effort was bolstered when the City received an additional $844,000
from the National Oceanic and Atmospheric Administration's (NOAA)
Office for Coastal Management ig 2036.

Virginia Beach Stormwater Master Plan Update Mot s (BERRHER) (B tac) Astorywap 01 ¥ & esri

Sty womaton
Builder sem W ST

ov o @esri

Astory Map.

Stormwater Master Planning

‘The Public Works Department Stormwater Engineering Center works to
minimize flooding and protect the quality of Virginia Beach's waterways
by managing stormwiater.

The City of Virginia Beach is currently updating its citywide Stormwater
Master Plan. The purpose of the updated study is to better understand
the volume of storage and conveyance capaclty In the City's four
primary watersheds (Oceanfront, Elizabeth River, Lynnhaven River, and
Southern Rivers). These watersheds are made up of thirty-one drainage
basins shown in the map to the right. The stormwater modeling resuits
will provide a foundation for water quality and stormwater
Infrastructure capital Improvement planning.

This website outlines a “story map” that serves as the go-to resource to
learn about the Stormuwater Master Plan Update. Please use this
Interactive resource to learn about the motivation behind the stucy,
the progress that we have made so far, and the different ways YOU can
getinvolved. We will be updating this website as we progress with the
study, so please check back often for updates,

@ Cnesapeske


http://www.vbgov.com/pwSLR

What is the purpose?
- Summarize work activities in a unified framework
* Present a wide range of potential adaptation
Initiatives
= - Relate strategies across the City’s diverse
BiFginia Beach watersheds

| Sea Level Wise * Provide high-level implementation timeline for
potential projects

Adaptation Strategy

- Identify additional research needs

\B| Sea Level Wise




But not the
first time it has

been

addressed in
Planning

Comprehensive Plan

Original Floodplain updated incorporating sea
Management Floodplain Subject level rise for discretionary
Ordinance to Special requests in the Southern
eIncluded 1 foot of freeboard Restrictions Rivers Watershed

Southern Rivers Increased freeboard to 2 Entered the CRS
Watershed feet program
Management

Ordinance

Planning with the best information available

10



Questions?

+ CJBodnar, PE

Stormwater Engineering Center
CBodnar@vbgov.com

* Robert J. Tajan, AICP, CFM
Director of Planning and Community Development

Rtajan@vbgov.com

11



Additional slides for
information




Public Engagement

Only 39 percent of polled residents identified
as well informed or very well informed
regarding flooding causes and risks,
indicating a need for further educational
outreach.

Resident Perspectives l

91 percent of polled residents strongly
supported encouraging the maintenance

of natural flood buffers, including living
shoreline approaches for managing erosion.

Over 500 Residents

contributed their perspectives
either in meetings or online.

Resident
Perspectives
When it comes to funding flood-
reduction infrastructure...

- 64 percent of polled residents
expressed support to reallocate
existing revenues

73 percent expressed support
for using dedicated revenue,
and

- 71 percent expressed
support for creating new
revenue sources.




Multiple Layers of Adaptation

o Adapted Structures

* Engineered

Regulate Building and
Defenses y ¢

Development

* Natural l - : ) Support Risk-Mitigating
- . ursue an Expansive Interventions
Mitigations Defense Network

. Minimize Infrastructure
Preserve Environmental Vul biliti
Assets ulnerabilities

Increase Natural and
Nature-Based Features

* Prepared
Communities

Grow Educational Outreach

Promote Economic
Resilience

14



Paralysis by Analysis

Money
What are some

of the issues?

Silos

Regulatory updates

15
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CITY COUNCIL AND ENGINEERING EXPERTISE PLANNING AND
EXECUTIVE LEADERSHIP COMMUNITY

VISION DEVELOPMENT
STRUCTURE

I%‘\

REGIONAL CONSENSUS CITIZEN UNDERSTANDING

What has

helped to push
forward?

16
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City of Santa Monica
Local Coastal Program Update
Land Use Plan

Final Dr&ftf October 2018
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Presenter
Presentation Notes
Thank you so much.  My name is Liz Bar-El and I am with the City of Santa Monica.


Background



Presenter
Presentation Notes
Let’s start with a brief introduction to the City of Santa Monica.


Santa Monica Basics: 8.3 square miles, located in Los Angeles County;
population 92,000; 1.5 square miles are in the Coastal Zone.


Presenter
Presentation Notes
Located in Los Angeles County, Santa Monica comprises 8.3 square miles along the Santa Monica Basin.


17 million people from the region and around the world visit annually. Santa
Monica is best known for its wide beaches and the Santa Monica Pier.
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17 million people from the region and around the world visit annually. Santa
Monica is best known for its wide beaches and the Santa Monica Pier.







The beach today, noting the location of the shoreline in 1920.

Santa Monica beach was “nourished” over time, widened by 150-500
feet with sand removed to create Marina del Rey and other sources


Presenter
Presentation Notes
One thing to know about Santa Monica Beach is that it has been significantly widened over the past century. The yellow dotted line in this slide shows where the waterline used to be prior to becoming a receiving site for sand removed in shoreline projects, most significantly the construction of Marina Del Ray. The wide beach gives Santa Monica some advantages to hold back sea level rise over the next half century. 


Guidance for LCP

Sea Level Rise
Policies



Presenter
Presentation Notes
This next section will summarize the scientific studies that formed the basis for sea level rise projections in our LCP.


2016 Shoreline Studies

Purpose : To forecast coastal erosion and
flood hazards under projected future
climate scenarios for the LA County
coastline.

= QOcean Protection Council (OPC) grant

= Administered by City of Santa Monica
= 11 participating jurisdictions

= Many collaborators:

= USCSea Grant

= USGS

=  [A Regional Collaborative on Climate
Change (LARC)

= Adapt LA
=  Heal the Bay
= Bay Restoration Commission

Sea Level Rise
Studies



Presenter
Presentation Notes
Supported by an Ocean Protection Council grant, the City administered a study in cooperation with 11 other LA County jurisdictions to use new data and modeling techniques to produce maps showing projected sea level rise for the entire LA County coastal area. While many state maps had been developed by then, LA County remained as a gap in the coastal planning picture. The study was conducted by Terra Costa consulting group and Environmental Science Associates. You can see the list of collaborators here. I was fortunate to work with the City’s Office of Sustainability and the Environment who were working on a strategic plan for climate action and resilience at the same time that we were developing the LCP in Planning.

The studies coincided with the beginning of work by USGS on their own coastal analysis which was known as CoSMoS or the coastal storm modeling system. Initially, there was some concern about how differing results might confuse the process and guidance for local jurisdictions. While the inputs of these two studies were slightly different, leading to some small differences in results, fortunately the scientists on both teams worked together and in the end the studies were able to back each other up, confirming the results and with that the anticipated level of shoreline change that would be a reasonable input for coastal plans.


TC/ESA Study Highlights

" Planning horizons (2030, 2050 and :
2100): Based on guidance from S€a Level Rise
California Coastal Commission (2015) Studies

and other stakeholders to be
consistent with Local Coastal Program
planning

= Scenario-based planning: Examined the
consequences of multiple sea level rise
projections, as well as extreme water
levels and waves associated with
storms.



Presenter
Presentation Notes
These studies were key in providing a credible, scientific basis to guide planning policy. Terra Costa incorporated the horizons from the Coastal Commission’s 2015 guidance document, and provided scenarios that layered multiple factors influencing SLR projections. 


SLR Findings: Highlights

Sea level rise (ft)

10 4

—3 ft @ 2100 (NRC 2012) —5.5 ft @ 2100 (CCC 2015) —9.5 ft @ 2100 (Cayan 2016)

2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

SOURCE: NRC 2012 Table 5.3; CCC 2015 Equation B3; Cayan 2016.
NOTE: Data show MRC LA Regional curves with regional vertical land
motion for the San Andreas region (-1.5 mmiyr).

LA County Coasfal Hazards Modeling . 130524 .00
Figure 9
Sea level rise curves

Sea Level Rise
Studies



Presenter
Presentation Notes
As you can see from this graph, a 2012 study had anticipated a 3-foot change in sea level by 2100. With new data available, this was increased to 5 1/2 feet at the time of the Coastal Commission’s guidance document. Only one year later, the data in the Cayan study led to the conclusion that sea level rise by 2100 might be anticipated at 9 1/2 feet. The Santa Monica LCP was close to public release just after this study was released but we were able to incorporate the findings as recommended by the Adapt LA Collaborative. 


SLR Findings: Highlights
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Presenter
Presentation Notes
These shoreline maps from the Terra Costa study provide graphic illustration of the model results for each of the planning horizon dates. These maps allow for a comparison of impacts at various sea level rise assumptions.  This map shows the movement of the shoreline under the first assumption of 3 feet of SLR by 2100.



SLR Findings: Highlights

Shoreline and Cliff Retreat from —_—

|.67m of Sea Level Rise oy - Sea Level R|Se
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Presenter
Presentation Notes
And this map demonstrates the shoreline movement when 1.67 m of sea level rise is anticipated. The extreme of more than 3 meters was not mapped in the Terra Costa study. 


Developing Policy

Recommendations



Presenter
Presentation Notes
In this next section, I will show how we took the information from the studies and incorporated it into our sea level rise policies for our land-use plan.



SLR Scenario Southern California SLR Range City of Santa Monica SLR

(Expected Time Period) (Inches) Range (Inches)
Near-Term (Current - 2030) 2" -12" 5.3"-12"
Mid-Term (Around 2030-2050) 57 -24” 11.67 - 23.8”
Long-Term (Around 2050 - 2100) 17" - 66" 36.6" - 66”

Long-Term Extreme (By 2100) 113” 113”7

Figure 3 Sea Level Rise Projections (Adapt LA Memo, May 2016)

Incorporating the Planning Horizons

sScientific research forecast to
specific years, but establishing policy
tied to years seemed arbitrary.

=Decision to reference the dates, but
tie policy applicability to measured
rise in sea levels.

=Present (current) was determined to
be “Near Term”

Explaining the
Scientific Basis
for SLR Policies



Presenter
Presentation Notes
While the most important section in the LUP is the Policy section, it contains extensive background that provides context for the policies. The sea level rise background section focuses on the outcome of the scientific studies and summarizes future anticipated challenges. 

Figure 3, seen here, shows the context of anticipated Sea Level Rise increase in Southern California generally and in Santa Monica specifically. It shows the low to high range projected by the data.


Using Thresholds to Trigger Policy

53. Sea Level Rise Projections. Table 1 identifies the range of Sea Level Rise (SLR) projections that LC P Sea Level
Rise Policies

the City’s coastal zone will be potentially subject to through approximately Year 2100, based on
the best available scientific data and in accordance with the California Coastal Commission Sea
Level Rise Policy Guidance, adopted August 12, 2015 and is used as the basis for the sea level
rise policies of this chapter.

Table 1 Sea Level Rise Policy Thresholds

Sea Level Rise Scenario Estimated Time Range Sea Level Rise Policy Thresholds®
NEAR-TERM Current - 2030 5.3"-12"

MID-TERM Around 2030 - 2050 12.1” - 24”

LONG-TERM Around 2050 - 2100 24.1" - 66"

LONG-TERM EXTREME BY 2100 113"

% These Santa Monica-specific Sea Level Rise Policy Thresholds were developed based on the NRC medium and high
scenarios for Los Angeles region, the ESA Los Angeles County Coastal Hazard Modeling and Vulnerability Assessment
(2016), the Terra Costa Group Los Angeles Region Shoreline Change Projections modeling (2016) and the Cayan et al 2016
Extreme scenario (RCP 8.5 and the 99.9% probability that the SLR will be at or below this level). These thresholds are
relative to mean sea levels baseline in 2000 as used in the 2012 NRC report and Cayan et al. 2016.

City of SM, LUP, page 110



Presenter
Presentation Notes
Here is that table translated into the basis for policies in the Policy section. The dates are shown as an estimated time range but the threshold is the measured sea level rise as monitored over time.  We determined the beginning of the Mid-and Long-term levels based on the lower end of the SLR range for triggering the additional requirements.
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Presenter
Presentation Notes
I will flip fairly quickly through the five coastal hazard zone maps, called Maps A through E. which determine whether special requirements apply to a proposed project. The shaded area is based on the 2100 projection.
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Presentation Notes
For Map B, the LUP appendix illustrates both mid term and long term impacts of coastal storms. In Santa Monica, coastal storms pose the greatest hazard for private and public properties, as you can see in these maps. In the midterm, the properties on the left which are single family, multi family and beach clubs are just out of the hazard zone. However, they are within the hazard zone in the long term. I will just also note that while the Santa Monica Pier, towards the middle of this aerial shot, appears to be within the coastal erosion and flood zones, the Pier will remain above the level of the ocean, although we do expect that the pier will be vulnerable as coastal storms grow stronger.
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Presentation Notes
Monthly tidal floods will cause more flooding events in the future.  In the mid-term, these will still not yet impact developed properties, but more significant flooding is projected in the long-term, particularly impacting public facilities in the more visited south beach area.
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Presentation Notes
And the last two maps, D & E define areas of Coastal seismic and liquefaction hazards and tsunami hazard zones. 


SLR Policy Highlights (Immediate)

" Requirements based on anticipated
lifespan of development

= Additional setbacks, technical analysis,

= Real Estate Disclosure
=" Hazard zones disclosed at time of sale

" Requirement for technical hazards
analysis to support CDP
applications in coastal hazard zones

" Restrictions on non-conforming
structures

= Shoreline Protective Devices

LCP Sea Level
Rise Policies
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Presentation Notes
The LUP policy section contains 35 policies that pertain to coastal hazard zones. Of these, 29 are immediately applicable, 2 are activated when sea level increase is measured at 12.1” and Mid-term level is determined, and the remaining four policies come into effect when the sea level has risen by 24.1” over the 2017 level.
 
In some cases, policies are structured to differentiate based on the project’s anticipated lifespan with requirements such as additional setbacks and technical analysis for longer lasting development. Real estate disclosures are required when a property in a coastal hazard zone is sold. Other policies require technical hazard analysis and impose further restrictions on non-conforming structures in order to minimize allowing construction that may later be impacted by coastal hazards. Shoreline protective devices, which are highly discouraged by the Coastal Commission, are generally prohibited..
 



SLR Policy Highlights (Immediate)

= Adaptive Management Plans LCP Sea Level

= City to prepare shoreline management Rise Policies
plan identifying a realistic timeline and
monitoring strategy for high priority
areas.

" Timeframe: When shoreline has

narrowed by 30% compared with Fall
2017 OR

=" Goals:

= Protect and maximize public access and
recreation;

» Prioritize “soft” adaptation strategies, such
as managed retreat, beach nourishment,
living shorelines and dunescapes



Presenter
Presentation Notes
LUP policies also require the City to prepare an adaptive management plan in the future to manage the shoreline and take effect when the shoreline has retreated by 30% compared with its location in the fall of 2017. The goal of the plan would be to protect and maximize public access and recreation and to prioritize using soft adaptation strategies such as managed retreat, beach nourishment and developing dunes or other natural structures along the coastline to protect properties inland without resulting in more erosion of the beach.



SLR Policy Highlights (Mid-Term)

= Only allow small, easily moveable
structures on properties
experiencing more than 30%
damage from storm flooding for a
tide cycle (6 hrs) more than once a
year

= City may develop a Development
Impact Fee Program:

= CDP approval would require payment
of impact fee.

» Used to finance activities/programs
that address coastal conditions

LCP Sea Level
Rise Policies
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Presentation Notes
When sea level reaches the lower end of the midterm spectrum, policies go into effect that would restrict new structures on the property to only small and easily movable structures. At that time, the city may also require a development impact fee program to collect funds for use in addressing coastal conditions. The LUP calls for consideration but does not mandate the City to develop this program.
 



SLR Policy Highlights (Long-Term)

= Public Access to Blufftop

= Restrictions to reduce erosion,
maintain safety

" Move visitor-serving facilities
further inland

" Emphasize providing sandy areas

= Allow removal of beach parking in
favor of more sandy area

= Restrict replacement of public
infrastructure that is damaged.

m Consider a Coastal Property
Purchase Program.

LCP Sea Level
Rise Policies
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And finally, when sea level monitoring determines that the long-term range has been reached, policies are in place to restrict public access to the bluff tops, move visitor-serving facilities further inland, and restrict the replacement of public infrastructure that is damaged and should no longer be located in those areas. A coastal property purchase program is suggested but not required. In any case, these actions are quite a long way off and undoubtedly will be revisited by the city Council of the future.
 



Santa Monica LCP: Status Update

The LCP Implementation
Plan, or Coastal Zoning
Ordinance, is currently in

development. The CZO will

contain the City’s first sea
level rise regulations.

Council adopted the LUP in

October 2018; it is
currently pending Coastal
Commission certification.

/
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Presentation Notes
Santa Monica’s LCP land use plan was adopted in October 2018 and is now pending coastal commission certification. There were delays prior to the current crisis, and more because of it. We hope that the hearing will be scheduled sometime this summer. The next step will be the Coastal Zoning Ordinance, now in development. The goal of the project, although still a couple of years away, is full Coastal Commission certification and delegation of authority to the City of Santa Monica for development within its coastal zone.
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Thank you for listening.


Explaining Sea
Level Rise to the
Community

Wave run-up in @ major storm with three meters of SLR.

Sand dunes as an adaptation measure to respond to wave run-up due to SLR


Presenter
Presentation Notes
Before I wrap up I just wanted to take a moment to talk about explaining sea level rise to the community. A big part of our LUP preparation involved community out reach and on the topic of sea level rise, our most successful outreach tool was something called the owl on the pier. This was a visualization of future sea level rise super imposed on the photo of the beach that you saw at the beginning of my presentation. The photo is a view of the beach from the location on the pier where these women are standing. Looking into the viewfinder scenes such as the coastal storm with 3 m of sea level rise on top and a vision of how a June might be developed as a natural barrier on bottom could be.
 
If you will recall, the lifeguard station on the beach is located on the left in the yellow circle. In these scenarios the lifeguard station is now in the waves I seen on the bottom and during a coastal storm is way out in the water. These images were very helpful to the public and when asked after viewing them whether they supported dunes as an adaptation measure the support was very high. Generally speaking, when the LUP was presented to the council there was little discussion on the sea level rise policies as they were excepted with no public opposition.
 



OUESTIONS? Contact information

~

Matt Campo, Senior Research Specialist, Rutgers, NJ

mcampo@ejb.rutgers.edu

Nicole Faghin, Coastal Management Specialist, Washington Sea Grant, Seattle, WA
faghin@uw.edu

Katie McKain, AICP, Mayors Office of Resilience and Sustainability, Charleston, SC
mckaink@charleston-sc.gov

Robert (Bobby) Tajan, AICP, CFM, Director of Planning and Community Development,
Virginia Beach, VA

rtajan@yvbgov.com

CJ Bodnar, P.E., Technical Services Engineer — Public Works Stormwater Engineering
Center, Virginia Beach, VA
CBodnar@vbgov.com

Liz Bar-El, AICP, Senior Planner, City of Santa Monica, CA
Liz.Bar-EI@SMGOV.NET
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