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Introductions
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Leslea Meyerhoff, MA., AICP 
Principal, Summit Environmental Group

￫ 20+ years of local experience

￫ Adjunct Planning Staff for the City since 2007

￫ Currently working on CCC LCP grant funded 
SLR/LCP updates for Imperial Beach, San 
Clemente and Carpinteria 

David Cannon, BSCE, MCE, PE.
President Everest International Consultants. Inc. 

￫ 25+ years of professional experience

￫ Consultant for the City since 2007

￫ Currently working on SLR studies in Oxnard, 
Balboa Island, Orange County (Newport Harbor 
+ Dana Point per AB 691), previously worked 
on SANDAG SLR approach (2009-2012) 
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City of Solana Beach
• 1.7 miles of shoreline in the City of Solana Beach

• 15 +/- acres of public beach available for residents and visitors

• Four public coastal access points to the public beach 

Tide Park 
Public 

Stairway

Seascape 
Sur Public 
Stairway

Del Mar 
Shores Public 

Stairway

Fletcher Cove 
Park Public 

Ramp



Shoreline Management & 
Resilience Planning
➝ Coastal erosion is not a new issue for the City

⇾ Solana Beach is already dealing with effects SLR will bring
⇾ 1983 & 1998 El Niños major events
⇾ Ongoing planning to address shoreline management
⇾ Erosion is the primary issue in Solana Beach given bluffs 

and local beach topography
⇾ Flooding& inundation not as critical as they are north + south 

➝ Climate Change & Sea Level Rise (SLR) likely to 
exacerbate existing vulnerabilities in the City

➝ Uncertainty exists: How much SLR and when?

➝ City is not waiting; has begun resiliency planning 
⇾ Multi-pronged approach, various policies & programs 
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Shoreline Management Program

➝ Comprehensive range of strategies to address beach 
erosion, bluff erosion, and future sea level rise
⇾ LCP Policies (development standards / setbacks / irrigation / 

hazard reports)
⇾ Beach Nourishment (SCOUP/ short-term / opportunistic)
⇾ USACE Project: 50 year program
⇾ Allow shoreline protection consistent with Coastal Act Section 

30235 (+ require mitigation of impacts)
⇾ Evaluate potential offshore multi-purpose reef (2012)

￫ Nature-based solution
￫ Benefits of sand retention + recreation + habitat
￫ Increase efficiency and effectiveness of beach nourishment

⇾ Beach profile monitoring (Annually in May &  October) 
￫ Beach and coastal bluff / monitor beach width
￫ Supports local and regional efforts / understanding

⇾ Bluff profile assessments & monitoring  
￫ Comprehensive analysis of all bluff failures completed July 2018
￫ LiDAR Survey of City’s coastal bluffs completed in 2017
￫ Lidar survey funded by NOAA Grant / San Diego Climate Collaborative
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Regional Shoreline Preservation Strategy

➝ Shoreline Preservation 
Strategy For The San Diego 
Region (1993)

➝ Sand Retention Strategy                                                           
to address shoreline                                  
erosion (2001)

➝ Regional sediment (sand) 
deficient due to blocking of 
natural sand supplies

➝ Beaches no longer “natural” 

➝ RBSP 1 & RBSP 2

➝ RBSP 3 in concept stage



City of Solana Beach Response

➝ Proactive leader in developing comprehensive 
shoreline management program beginning in 2000

➝ Analysis of SLR beginning in 2009 as part of USACE Project

➝ First USACE project to consider SLR in Plan Formulation

➝ Incorporates SLR Projections into Project Design 

➝ Full range of management strategies considered (green to grey)

➝ Extensive cost & benefit analysis conducted

➝ Adaptive Management built in to 50-year project
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USACE Coastal Storm Damage Reduction Project:   
Approach to Address Sea Level Rise

➝ Compiled all relevant SLR policy and guidance (cities, county, 
SANDAG, state, and federal) to develop approach

➝ 2009 White Paper: “Approach to Incorporate Projected Future 
Sea Level Change into the Encinitas & Solana Beach Shoreline 
Protection Feasibility Study and CEQA and NEPA Compliance 
Efforts”

➝ Implemented approach for bluff retreat modeling, shoreline 
modeling, and economics

➝ Modified project design (placement locations, placement 
templates, & placement volumes) based on analysis results

➝ Authorized project determined feasible and consistent with SLR 
policy

➝ Congressionally Authorized project life is 50 years

➝ USACE policy and procedures do not require updating 
analyses/authorization when SLR projections change



Solana Beach LCP Policies

➝ Certified Local Coastal Program (LCP) in 2013
⇾ Incorporates SLR policies / requires analysis for projects

￫ NRC 2012 Best Available Science – SLR Predictions

￫ Development standards for new development

￫ Increased setbacks to address coastal erosion from SLR

￫ Impact Mitigation Fees for Seawalls (CCC LCP Planning Grant Funded)

￫ 20 year review of shoreline protection projects for changed conditions
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Cost & Benefit Analysis: Key Consideration 

➝ City evaluated a managed retreat scenario 
(2004)

➝ Conclusion: Adaptation Approach not cost 
effective / not enough benefits generated 
⇾ Regional sediment deficit
⇾ Beaches wont widen on their own 

➝ Approach did not address protection of public 
beach in the long term 

➝ No protection for public access-ways to beach

➝ City infrastructure remains vulnerable
⇾ Fletcher Cove Community Center vulnerable
⇾ Marine Safety Headquarters vulnerable
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Determine range of SLR projections for LCP area1

Identify potential physical impacts for LCP area2

Assess potential risks to resources and development for 
LCP area3

Identify adaption measures and options for LCP area4

Draft updated LCP for Coastal Commission certification5

Implement LCP (permitting decisions)6

California 
Coastal 
Commission 
SLR Guidance 
(2015)
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Surrounding Jurisdictions: Adaptation Planning

➝ City of Oceanside: LCP Planning Grant to study SLR/ VA and prepare LCP Update
⇾ Efforts initiated in 2017

➝ City of Carlsbad: LCP Planning Grant to study SLR/ VA and prepare LCP Update
⇾ SLR/VA complete
⇾ Cost Benefit Analysis completed: beach nourishment provides best ROI
⇾ LCP Update underway

➝ City of Encinitas: Partner with City and State Parks in USACE Project
⇾ Proceeding with Living Shoreline Project at Cardiff
⇾ San Elijo Lagoon Restoration Project – Beach Sand Nourishment / Maintenance Long Term
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Surrounding Jurisdictions: Adaptation Planning

➝ City of Del Mar: LCP Planning Grant to study SLR/ VA and Update LCP 
⇾ SLR/VA completed and LCP Update underway
⇾ Cost Benefit Analysis completed: beach nourishment provides best ROI
⇾ Comment Letter on CCC SLR Guidance (2017) outlining preferred adaptation 

strategies

➝ City of San Diego: LCP Planning Grant to study SLR/ VA and Update LCP
⇾ Grant just awarded in 2017  

➝ City of Imperial Beach: LCP Planning Grant to study SLR/ VA and Update LCP
⇾ SLR/VA completed
⇾ LCP Update underway
⇾ Adaptation Strategies likely to include beach nourishment, groin fields, sand dunes
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Monitoring & Next Steps For Sea Level Rise

➝ Tide gauges and satellite altimetry

➝ La Jolla Tide Gauge Station at Scripps Pier

➝ Operated by National Oceanic Atmospheric Administration (NOAA) 

➝ Data monitored and analyzed by Scripps Institution of Oceanography (50s – 60s)

➝ Other tide gauges will be monitored to quantify SLR 
⇾ San Francisco Tide Gauge since late 1800s
⇾ L.A. Outer Harbor tide gauge
⇾ Broadway Pier in San Diego Harbor provides another local reference point

➝ SLR monitoring results will be used to confirm/update SLR projections

➝ Updated SLR projections will inform implementation/modification of adaptation 
measures and management actions
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Fletcher Cove Multi-Purpose Reef 

➝ Purposes
⇾ Retain sand (Primary)
⇾ Provide habitat (Secondary)
⇾ Improve surfing (Tertiary)

➝ Findings
⇾ Potential to retain sand
⇾ Potential to provide habitat if right material
⇾ Potential to improve surfing – very localized
⇾ More study needed

➝ Opportunities
⇾ Living shoreline (reef and sandy beach)
⇾ SLR adaptation measure
⇾ Performance data available from other projects



16

Questions / Discussion
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