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Saturated zone (Groundwater)

Unsaturated zone

Pore spaces in soil

“the water table”

Groundwater is water 
from rainfall that is 
stored in the soil.

The “water table” refers 
to the shallowest layer of 
that water, which often 
lies just below the 
surface of the soil. 



GROUNDWATER
DATABASE (GAMA)

State Water Board well
locations and tidal datums
with groundwater depth
data.



Bay Extent (open water & wetlands)

No Data (>1km/0.6mi from a well)

Minimum Depth to Water (feet)

0 - 3

3 - 6

6 - 9

10 - 899

Data Sources: GAMA GeoTracker, SFEI, USGS, Caltrans, ESRI

GROUNDWATER
MAPPING RESULTS

Bay Area locations where
groundwater is *already* 
within 3 feet of the land 
surface, shown in red.



Mapping results from UC Berkeley study:

1 meter SLR =  approx. 28 sq. miles of land flooded by 
seawater.

An additional 40 sq. miles could flood by groundwater.

Even with new walls and levees, rising groundwater  could 
still impact a total of 57 sq. miles of today’s dry land with 1 
m SLR.

(Plane, Hill and May 2019)
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Groundwater
discharge



Groundwater
discharge

Pollution

Lost pipe capacity

Flooding



Rising groundwater can:

- Infiltrate underground sanitary and storm sewer pipes, cause 
foundations to heave, and require extensive underground 
waterproofing

- Increase the risk of soil liquefaction in a seismic event

- Remobilize old soil contaminants, creating problems for public 
health and Bay ecosystem health

- Emerge at the surface as ponded water, or discharge to creeks 
and cause additional creek flooding.



Liquefaction risks



Groundwater risks 
in Downtown 
Oakland



Tidal wetland transition 
history

1859



Tidal wetland transition 
history

1947



Tidal wetland transition 
history

2018



Oakland Coliseum Area 
Potential Groundwater Flooding 



Contamination risks



Coliseum Area groundwater
and potential contaminants 



SLR maps omit groundwater



Marin City 1931



Marin City

Tam Valley

Sausalito

Belvedere

Richardson Bay
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Adaptation strategies 

Living with more water, instead of building walls 
and pumps



Nesselande – Rotterdam



Precedent 2: Hafencity

Hafencity, Hamburg



Steigereiland, Amsterdam



Horizontal Wetland Levee Groundwater 
Table

Floating Walk-Up Apartments SLR Protected 
Street Berm

Pile-Supported 
Mixed Use 
Buildings

ABC Team, Resilient by Design Challenge 2019
Oakland Coliseum Area Proposal


