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Introduction 

The WRT team has conducted a site analysis and risk assessment as part of the Bay Trail Risk Assessment & 

Adaptation Prioritization Plan (RAAPP) for the East Bay Regional Park District (District). The Bay Trail RAAPP 

is being prepared in order to identify and prioritize adaptation of segments of the Bay Trail that are most 

vulnerable to sea-level rise in Contra Costa and Alameda Counties. This memo recommends sea-level rise 

scenarios based on projections issued by the State of California, identifies existing sea-level rise hazard maps to 

use in the Site Analysis (Task 3.1) and Risk Assessment (Task 3.2) of the RAAPP, and summarizes other 

available and relevant coastal hazards information, including waves and groundwater, that are used in the Risk 

Assessment completed by the team. A summary of the analyzed hazard data is attached. The work described in 

this memo was completed by Tiffany Cheng, PE, Yi Liu, and Louis White, PE.  

Sea-level Rise Policy Guidance and Projections 

Coastal shorelines will primarily be exposed to climate change impacts via an increase in sea levels, due to 

thermal expansion of oceanic water and melting of the ice sheets. Estimates of sea-level rise vary by location over 

regionally. Sea-level rise projections from the State of California Sea-Level Rise Guidance (Ocean Protection 

Council [OPC], 2018) were used to inform the inundation and flood hazard analysis for the Project site.  

The 2018 OPC Guidance provides a science-based methodology for state and local governments to analyze and 

assess the risks associated with sea-level rise, and to incorporate sea-level rise into their planning, permitting, and 

investment decisions. The 2018 OPC Guidance draws from a probabilistic approach and provides ranges of likely 

sea-level rise estimates for future time horizons, compared to the previous OPC (2013) guidance that delineated 

future scenarios by specific greenhouse gas emission scenarios. 
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Comparison of the CoSMoS hazard maps to ART hazard maps using the available public databases is challenging 

because the ART program has made only the inundation depth rasters available to the public. Therefore, ESA 

obtained water depth data from online platform and received a MHHW raster from AECOM3. ESA then 

developed a set of raster of water surface elevations by “lifting” the MHHW water surface by the corresponding 

water depth (e.g. 12”, 84”).  

The ART maps do not account for erosion of the shore or wave runup, which would increase the flooding 

generally.  

Flood Hazard Mapping 

ESA mapped the selected datasets for tidal and storm conditions over three time horizons:  existing conditions, 

mid-century, late-century (Table 2). ESA used the following elevation thresholds to define tidal and storm 

conditions:  

• Tidal conditions are characterized by spring high tide events, which reach approximately 7.0 feet NAVD, or 

one foot above the Mean Higher-High Water (MHHW) tidal datum. 

• Storm conditions are assumed to be 3.2 feet above MHHW (approximately 9.2 feet NAVD),  representative 

of the 100-year still water level (PWA 2007, URS 2012, USACE 1984). 

 

TABLE 2 
SELECTED INUNDATION AND FLOOD HAZARD SCENARIOS OF INTEREST 

a Value shown in table is representative of Central San Francisco Bay. Water levels vary spatially throughout the project area by approx. 2 feet.  
 

Figures 2 through 7 present the CoSMoS and ART flood hazard extents for tidal and storm conditions for the 

three sea-level rise scenarios. 

  

 
3 Personal communication, ART project contractor 

Scenario ID 1 2 3 4 5 6 

Time Horizon Existing Conditions Mid-Century (2050-2060) Late-Century (2080-2100) 

Sea-Level Rise 
(feet) 

0 0 3± 3± 6± 6± 

Hydrologic 
Condition 

Tidal Storm Tidal Storm Tidal Storm 

Still Water Level 

(feet NAVD)a 
7.0 9.2 10.0 12.2 13.0 15.2 

Flood Hazard 
Scenarios 

CoSMoS: 0-year 

ART: MHHW + 
12” 

CoSMoS: 100-
year 

ART: MHHW + 
36” 

CoSMoS: 0-year 
+ 1 meter 

ART: MHHW + 
48” 

CoSMoS: 100-
year + 1 meter 

ART: MHHW + 
77” 

CoSMoS: 0-year 
+ 2 meter 

ART: MHHW + 
84” 

CoSMoS: 100-
year + 2 meter 

ART: MHHW + 
108” 
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Figure 2
Tidal Conditions, Existing Conditions (0 feet SLR)

CoSMos and ART Flood Hazard Extents
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Figure 10. Map showing 5’ Groundwater Polygon with No Data Zone 

  






