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Sediment is a Resource, not a Waste! 



Current Dredged Material  
Management Challenges 

   Not enough sediment where we want it (e.g., ecosystems,  
       beaches, wetlands, etc.) 
 

 Too much sediment where we don’t want it (e.g., harbors, ports, 
marinas, etc.)  

 

 250 M-yd3 of sediment dredged annually to support US 
navigation program ($$) 

 

 Uncoordinated regulatory programs resulting in 
undeveloped/unrefined watershed goals and objectives 

 

 Insufficient science and engineering to develop “sustainable” 
management strategies and technologies for contaminated 
sediment management 



Sediment management projects 
conducted in isolation of watershed 

objectives are not typically sustainable 

Overview 

• Integrated Sustainable Sediment Management 

• Case studies – Beneficial Use of Dredge Material 

  1) An-Shun Remediation Site, Taiwan 

  2) Port of Oakland, California 

   - Hamilton Army Airfield Wetland Restoration  

   - Montezuma Wetlands Restoration 



Integrated Sustainable Sediment Management 



Sustainable Sediment Management 

A comprehensive approach  

to addressing long-term management and 
conservation of sediments  

within a watershed  

to maintain current and future beneficial uses  

while addressing regional environmental, 
economic, and social objectives. 

 



Beneficial Uses of Dredged Material 

 Habitat Restoration/ 
Enhancement 

 Aquaculture 

 Parks and Recreation 

 Agriculture/ 
Horticulture/Forestry 

 Mine and Quarry 
Reclamation 

 Landfill Cover for Solid 
Waste Management 

 Beach Nourishment/ 
Shoreline Stabilization 

 Industrial and 
Commercial Use 

 Material Transfer  

 Construction Material 

 Multipurpose/ 
Sequential/Innovative 
Land-Use Concepts 



Case Studies 

Port of Oakland, California 

 Montezuma & Hamilton 
Wetlands Restoration 

Projects 

An-Shun Remediation Project,  

Tainan City, Taiwan 



An-Shun Project Site 

xian-gong 

community 

Lu-Er 

community 
An-Shun Site 

竹 

筏 

港 

溪 

鹿 

耳 

門 

溪 

灣 

海 

峽 

Tainan City 

Taiwan 



Preliminary Site Investigation 

 Sediment: < 1,400 mg/kg Hg 

 Contamination above soil 
control standard to > 90-cm  

 Soil: < 3,370 mg/kg Hg 

 Contamination to > 90-cm 

 < 10,000 ng/I-TEQ/kg dioxin 

 Contamination of dioxin & Hg 
above soil control standards 

 < 17,000,000 ng-I-TEQ/kg dioxin 
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Sediment/soil control standards 
Hg: 1 mg/kg Total Hg 

Dioxin: 150 ng-I-TEQ/kg 



Objectives 

1) Turn-key remediation of mercury 

(Hg) and dioxin contaminated soil 

and sediment in Ponds A and B 

sediment.  

 

2) Incorporate separation of “clean” 

sand for beneficial reuse on site. 
 



Sediment Management Plan 

Sediment 
Characterization 

Sediment Excavation 

Hydraulic dredging 

Sand Separation – 
hydrocyclones 

Geotextile tubes 

WWTP Verification &  
Additional Remediation 
e.g., capping, backfilling Effluent 

“Clean” 
Sand for 

Beneficial 
Reuse 

Contaminated Fines: 
Dewatered & 
Consolidated 



 

Remedial Investigation Results 



Pond B 

Pond A 

Contaminated Sediment 

Pond A: ~125,000-m3 

Pond B: 116,400-m3 



Case Studies 

Port of Oakland, California 

  Montezuma & Hamilton Wetlands 
Restoration Projects 



The -50 Foot Dredging Project - 
Purpose 

• Accommodate the Latest Generation of Container Vessels 
• Transports over 6,500 twenty-ft equivalent units (TEU’s) of containers 
• 46-ft design draft: 1,139-ft long, and 140-ft wide 
• Beneficial Reuse of Dredge Material within the Watershed 

Overview 
• Deep draft navigation 
  

• Widening and deepening  
   Harbor Entrance,  
   Outer and Inner Harbor channels, and 
   Turning basins  
         to -50 feet Mean Lower Low Water (MLLW) 
  

• Current estimated total cost = $421.7 million 



Oakland 

Hamilton 
Montezuma 

Project Components - Overview 

Outer Harbor 
turning basin 

Inner Harbor 
turning basin 
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Inner Harbor Turning  
Basin                 
               
• Widen to 1500 ‘ 
                  
• Deepen to -50 ‘                             
 

     
 
 
 
 
 
 
 
 

Complete 

Bulkhead Construction Vessel turning in basin 

Middle Harbor habitat  
enhancement area                    
                      
• Military Base reuse                   
 
• Restoring Habitat            

 
• Fishing, Picnicking,                   
Family activities, and                   
Science programs                   
 
 
 
 
 

Design features Bathymetry (under water contour) - design 

Bathymetry (under water contour) - before 

Placing dredged material into MHEA Construction of containment dike Containment dike under construction Completed containment dike Containment dike and “happy” birds Storm water treatment unit under construction Overview of MHEA 

Dredging Status 
 

• Entrance channel :  
Complete to -50 ‘ 
 
 
 
 
 
 
 
 
 
 
 

Two dredges deepening Entrance Channel Open “*Environmental” bucket Closed environmental bucket 

*Environmental : 
Specialized digging  
equipment to control depth Outer Harbor Dredging 



Oakland 

Hamilton 
Montezuma 

Hamilton and Montezuma  
Wetlands Restoration 

Beneficial use of Dredge 
Material 
 
• Wetlands Restoration : 
Hamilton and Montezuma 
 
• Restoration of  
Shallow Water 
 
 
 
 
 
 
 

Scow delivering dredged material to the Hamilton project Offloader and scow in San Pablo Bay 

“Super booster” pumping station  
for delivery of material to the Hamilton project Placing material at Hamilton Wetlands Completed wetlands Project – Sonoma Bay lands Hamilton wetlands restoration project Dredged material delivery pipe at Montezuma Wetlands 



Conclusions 

Weston’s domestic and international 
experience tells us that beneficial reuse of 
dredge material is the trend. However, we 
believe it’s important to focus on watershed-
scale decision-making and coordination as 
well as continued research on technologies 
and applications for contaminated sediment. 



 

Thank you!! 



Brian J Mastin, PhD  
      (brian.mastin@westonsolutions.com) 

David W Moore, PhD 
      (david.moore@westonsolutions.com) 
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