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MEMORANDUM 

 To: Noah Rosen, Oakland Athletics 

 From: M&N (Dilip Trivedi & Mads Jorgensen) 

 Date: May 29, 2019 

 Subject: Tidal Datums and Sea Level Rise Design Basis   
  M&N Job No: 10114 

The purpose of this memorandum is to document tidal elevations, datum conversions, existing 
FEMA flood zones, and sea level rise projections being used for the project, as well as the 
design basis for grading as related to FEMA flood zones and sea level rise.  

1. Tidal Datums and FEMA Flood Zone 

In the absence of long term NOAA tide gage data in the immediate vicinity of the project, flooding 
studies conducted by FEMA1 were used to establish the elevation of normal and extreme tides in 
the vicinity of the project area; these are summarized in Table 1.  

Table 1: Tidal Elevations and Datum Conversions 

Tidal Plane  NAVD 88 
Datum 

Oakland City 
Datum (OCD) 

Normal (Astronomical) Tides   
King Tide (Approx. Annual Maximum) +7.50 +1.73 

Mean Higher High Water (MHHW) +6.28 +0.51 

Mean High Water (MHW) +5.70 -0.07 

Mean Tide Level (MTL) +3.34 -2.43 

Mean Low Water (MLW) +0.97 -4.80 

North American Vertical Datum (NAVD, 1988) 0.00 -5.77 

Mean Lower Low Water (MLLW) -0.10 -5.87 

Extreme Tides (With Storm Surge)     

10-year Return Period (RP) +8.50 +2.73 

25-year RP +8.90 +3.13 

50-year RP +9.24 +3.47 

100-year RP (FEMA BFE2) +9.71 +3.94 

                                                      
1 AECOM, 2016. “San Francisco Bay Tidal Datums and Extreme Tides Study”. Final Report. 
2 Estimated by the Federal Emergency Management Agency (FEMA); it represents the water level that has a 1% 

annual chance of occurrence in the vicinity of the project. 
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The FEMA Flood Insurance Rate Map shown in Figure 1 indicates that most of the site is outside 
of a Special Flood Hazard Area (SFHA or floodplain), except for the areas shown in blue shade. 
The Estuary itself and the area between Jefferson and Clay Streets is in the 100-year floodplain 
marked as Zone AE 10, which is rounded up from the actual BFE of +9.71’ shown in Table 1 
(FEMA shows only whole numbers). The tan shade, which is not a SFHA, indicates areas that are 
potentially vulnerable to a 500-year return period flooding event. 

 

Figure 1: Flood Insurance Rate Map, FEMA  
(Map 06001C0067H, Effective 12/21/2018) 

2. Datum Conversions 

The project datum is Oakland City Datum (OCD). However, base flood elevations from FEMA use 
the North American Vertical Datum, 1988 (NAVD). Based on the conversions shown in Table 1: 

• To convert elevations in OCD to NAVD, add 5.77 feet 

• To convert elevation in NAVD to OCD, subtract 5.77 feet 

3. SLR Projections 

Regional Guidance 

Regional guidance recommended by the San Francisco Bay Conservation and Development 
Commission (BCDC) is to use the best available science developed by the State. The most recent 
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guidance for California is provided by the California Ocean Protection Council (OPC)3, which has 
been adopted for this project. The guidance recommends evaluation of SLR impacts using a 
scenario-based analysis. This method is founded on the approach by the Intergovernmental 
Panel on Climate Change (IPCC) to understand how SLR and other drivers interact to threaten 
health, safety, and resources of coastal communities. Table 2 summarizes SLR scenarios 
adopted from OPC (2018) for time horizons out to 2100. The columns outlined in bold reflects 
the OPC guidance for risk levels, which include low risk aversion, medium to high risk aversion, 
and extreme risk aversion. 

Table 2: Sea-Level Rise Projections for San Francisco Bay Area, OPC (2018) 

 

For planning and design purposes, SLR projections adopted for the project are those consistent 
with the High Emissions, Medium – High Risk Aversion (0.5% probability of exceedance) scenario 
in Table 2. A summary of significant tidal datums for the present and with the future SLR 
projections are summarized in Table 3.  

The tidal datums selected for planning purposes in Table 2 are the: 

• 100-yr return period water level (represents extreme flooding with a low probability of 
occurrence) 

• King Tide (represents infrequent flooding with an annual occurrence of 5 to 7 times a 
year) 

• MHHW (represents the highest water level experienced on average every day)  

                                                      
3 California Ocean Protection Council, 2018. “State of California Sea-Level Rise Guidance”. 2018 Update. 
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Table 2: Tidal Datums with Sea Level Rise 

Tidal Plane Present 2050  

(1.9’ SLR) 

2070  

(3.5’ SLR) 

2100  

(6.9’ SLR) 

100-year RP +3.94 +5.84 +7.44 +10.84 

King Tide +1.73 +3.63 +5.23 +8.63 

MHHW +0.51 +2.41 +4.01 +7.41 

Local Sea Level Rise Guidance 

It is also necessary to comply with Local SLR guidance that has been adopted by the City of 
Oakland in their Oakland Sea Level Rise Roadmap4. Figure 1 of the guidance recommends that, 
at a minimum, the following projections be used in planning: 

• Mid Century (2050):  11 inches (most likely) to 24 inches (upper range) 

• End of Century (2100): 36 inches (most likely) to 66 inches (upper range). 

Since the OPC SLR projections are slightly higher than the Oakland Sea Level Rise Roadmap 
projections, the more conservative OPC projections will be utilized for this project. 

4. Design Basis 

The design basis for flood protection for proposed buildings and the ballpark is to 
accommodate extreme high tides (100-yr tide) plus end-of-century SLR projections, with 
minimal to no required adaptations, and mid-century SLR projections (at a minimum) for the 
roadways and open space areas.  

Therefore, the project site will be elevated such that it accommodates the BFE and includes an 
additional allowance for Sea Level Rise as described in the OPC 2018 guidance document. A 
summary of proposed grades for the site is provided below: 

Mixed Use Development Area 

• Finish floors of proposed buildings are anticipated to be set at elevation +10 ft OCD. This 
indicates that there would be the need for a small amount of adaptation (less than 1-ft) 
near the end of the century to accommodate the 6.9-ft of SLR by 2100, which would 
equate to an elevation of +10.8 ft OCD; 

• Roadway, park and open-space elevations, which typically have to conform to 
surrounding grades and where adaptations are quite feasible, will range from 
elevation+7 ft OCD at the existing wharf edge to about +9 ft OCD for the development 
footprint. This will accommodate the BFE of +3.9 ft OCD and more than the 1.9 ft of SLR 
projected for 2050; 

                                                      
4 City of Oakland, 2017. Oakland Preliminary Sea Level Rise Road Map, Fall 2017 
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• Along the northern edge of the site, grades will conform to existing roadway elevations 
of about +4.5 OCD, which will still be above the BFE, but adaptations will be necessary 
to keep up with rising sea levels in the future.  

• The existing wharf at Howard Terminal is at an elevation of +7.2 to +8.2 ft OCD, which 
implies that there is about 3 to 4 ft of SLR allowance presently, even during a 100-year 
flood event.  

Comparing these SLR projections to the ones described in the Oakland Sea Level Rise Road 
Map, it is apparent that the only difference is for 2100 where the OPC projection is about 1.4 ft 
larger. For the year 2090, the OPC projection is about 5.6 ft, which is similar to the year 2100 
SLR projection of 5.5 ft (66 inches) in the Oakland Sea Level Rise Road Map 

Given the above, it can be concluded that the proposed building elevations are adequate to 
accommodate even worst-case SLR projections combined with extreme tides in the future, up 
to year 2090 and potentially beyond depending on actual SLR measurements. Adaptations for 
roadways, parks, and open-spaces will be needed only after sea levels have risen about 3 ft or 
so beyond the present. Based on the most recent science (OPC 2018), a 3 ft SLR projection is 
not expected to occur until about 2065 even for the High-Emissions, Medium-High risk aversion 
scenario.  

 

 


