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Port Of Oakland Current Geographical Jurisdiction
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Middle Harbor 
Enhancement Area



An Early Experiment
Creating Subtidal 
Habitat in an 
Industrialized Port



Maritime Area
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Image 1859 U.S. Coast Survey Office

Oakland 1859 - Not Much to Harbor

Middle Harbor 
Enhancement Area 



The Railroad Era

• The transcontinental railroad 
made travel from the east to 
west coast safer, faster, and 
cheaper.

• By 1900 railroads connected 
the East Coast to Oakland     
(San Francisco via ferry)



Middle Harbor in 1942 – Naval Base 



Containerization

• Started in Late 1950s

• Previously Palettes and Burlap 
Sacks

• Unloading a ship went from 
weeks to days

• Crane moves container every 2 
minutes

• Intermodal Transportation –
Rail, Truck, Ship
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Naval Base 
Closure
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Navy - Fleet and Industrial Supply Center Oakland 
(FISCO) –Closed September 1998.

Port bought for $1



Middle Harbor in the 1990s



Vision 2000 - Oakland Harbor Navigation Improvement (-50 Foot) Project
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Restoration Projects Receiving Dredge Material
(millions of cubic yards – mcy)

Hamilton Montezuma

Airforce Base                                                       (2.8 mcy)

(5.9 mcy) 

Middle 

Harbor 

Enhancement

Area

(5.6 mcy)
Source: BCDC 10/2/14 

Commission Report
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Middle Harbor Enhancement Area Today
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1930’s Historical Habitat – Mudflats



Endangered Species Nearby 
Alameda Least Tern Colony and Brown Pelican



Sept. 21, 1999

Inventory/Existing Condition - Eelgrass



MHEA 
Goals

Subtidal Habitat (Eelgrass)

Birds (Avian Foraging Habitat)

Fish (Increase Diversity & Populations)

Beach

Marsh



Sept. 21, 1999

Goals - Middle Harbor Target Habitats



MHEA Implementation ?

5.6 mcy of sediment 
~ 8 Levi Stadiums (49ers)

- 35 ft
MLLW



2002 – 2012 Consolidation Period

September 2010



2012 & 2014 Dredging & Sculpting
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Current Conditions
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MHEA TOPO & BATHYMETRY 
OCTOBER 3, 2018

QSI TopoBathy LiDAR Survey of Eastern Shoreline



Eelgrass



Ecological Limits, Viability and Sustainability (ELVS) Model
Habitat Suitability For Eelgrass

Spatio-numeric Niche Theory Model

Uses Parameter Suitability Indices (PSI)

PSIs combine to Habitat Suitability Index (HSI) 



Metrics Design 2019

Bathymetry (0 to -6 ft MLLW) 117 acres 88 acres

Bathymetry (-2 to -4 ft MLLW) 36 acres 30 acres

Eelgrass suitable habitat (similar to natural) 55 acres 101.1 ac

Dominated by sand (D50 range) 0.15-0.25 mm 0.19±0.08 mm

Maintain wave intrusion w/ no sig. waves Min. wave scour Meets standard

Erosion/Accretion <2 cm/mo 0.3±0.4 cm/mo

Flow rate (1-20 cm/sec, goal 10-16 cm/sec) 10-16 cm/sec Slightly High

PAR levels suitable to support eelgrass 5hrs Hsat Meets criterion

Peak daily temperatures (submerged) <30°C (86°F) 24.1°C (75.3°F)

Maintain dissolved oxygen (DO) levels >5.0 ppm >5.15ppm (ave. 9.20)

Eelgrass Habitat Metrics
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Create a minimum of 55 acres of habitat suitable for eelgrass habitat development, 110 
acres of other shallow water.



INTEGRATED HABITAT SUITABILITY INDEX FOR EELGRASS
(UNWEIGHTED MULTIPLICATIVE PSI MODEL)
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• Eelgrass Habitat Suitability Extends over 101 acres of 190 acre site

• Suitability Index Varies

• All Surviving Pilot Eelgrass within HSI 



Public Access Beach – Current Condition
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Current Beach Advantages
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MHEA 3-5 Acre Educational Marsh

30



Avian Habitat is Critical 



Avian Uses in MHEA
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https ://goldengateaudubon.org/blog-posts/middle-harbor-shoreline-birding-hotspot/



Bird Species – 1997 Survey vs.                          
2010-October 2019 (Citizen Science)
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A Pod of Pelicans Feeding in MHEA
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Fish Productivity/Diversity
July 2003 Beach Seining in Middle Harbor Cove

Sept. 21, 1999



Future Work - Eelgrass Planting
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• Eelgrass Planting Will Occur 

in Spring 2019

• 10-yr Monitoring Starts After 

Planting

• Plans to Fix Marsh, Beach, 

Avian Roosting Habitat are 

Underway



Eelgrass Planting



Middle 
Harbor –
Lessons 
Learned
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• Converting a Harbor to Subtidal 
Habitat - an Experiment!

• Adaptive Management Requires 
Maximum Flexibility

• Secondary Habitat Features aren’t 
Self-Sustaining

• Get Credit for  Over-Achieving 
Successes to Offset Targets Not Met?

• Allow Extra Time for Multi-Agency 
Coordination



The Takeaway

• Creating Nature in Industrialized Environments is 
Possible

• This Place is Amazing!

• A Great Accomplishment, Even if Success Criteria 
Don’t Agree (Yet)
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Project 
Performed in 
Collaboration 
with USACE. 
Thank you to 
Keith Merkel, 
Jon Amdur,    
and Eric Jolliffe 
for their 
assistance

Jan Novak, PWS*                                    
Associate Environmental Planner/Scientist                        
Port of Oakland 



Reference Sites



WESTERN AVIAN ISLANDS/PLATEAU; FROM SHEET PILE WALL

Avian Island Habitat


