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Glossary 
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NUAD Not Suitable for Unconfined Aquatic Disposal 
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SF-11 San Francisco Bay Disposal Site 11 near Alcatraz 

SFDODS San Francisco Deep-Ocean Disposal Site 
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SUAD Suitable for Unconfined Aquatic Disposal 

USACE U.S. Army Corps of Engineers 

USEPA U.S. Environmental Protection Agency 
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1. Introduction  
The Port of Redwood City is responsible for maintaining maritime facilities located on the western 
shoreline of South San Francisco Bay (the Bay), along Redwood Creek in Redwood City, CA, shown 
in Figure 1. The Port specializes in bulk, neo-bulk, and project cargoes at Wharves 1-4 and recently 
completed modernization of Wharves 1 and 2 and fender upgrades to Wharves 3 and 4.  The Port is 
responsible for providing the design, construction, and maintenance of its berths at Wharves 1-4. 
 
The Port of Redwood City is proposing to perform maintenance dredging of the berths at Wharves 
1, 2, 3 and 4 to maintain safe operating depths (Figure 1) in 2018. Dredging of these berths has been 
performed for the last several decades on an approximate 4 to 5 year cycle, depending on the level of 
sediment accretion in the area.  Additionally, the Port proposes to widen the berths at Wharves 1, 2, 
3 and 4 and widen and extend the berth at Wharf 4 (Figures 2 and 3).  The purpose of this Alternatives 
Analysis (AA) document is to provide an assessment of the most practicable dredged material disposal 
and/or placement options for dredging of Wharves 1, 2, 3 and 4 for the upcoming episode proposed 
in 2018. 
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FIGURE 1:  PROJECT LOCATION 
 

 
 

The projected estimate of the total volume of sediment to be dredged for this episode is approximately 
60,000 cubic yards (CY) which includes 1 foot of over-dredge allowance and an additional contingency 
for shoaling from the time of survey to the time of dredging.  Of the approximate total dredged 
material volume, approximately 35%, or 25,000 CY will be ‘New Work’ dredging.  
This dredging episode will be conducted under the following permits which are in process of 
amending to include the proposed expansion areas: 

• U.S. Army Corps of Engineers (USACE) – Permit 2015-00058S expiration December 31, 
2024; 

• San Francisco Bay Conservation and Development Commission (BCDC) – permit M93-77 
Amendment No. Three; expiration November 5, 2020;  

• Regional Water Quality Control Board (RWQCB) – Certification CIWQC Place No 757775 
Certification; expiration December 31, 2025; 
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• California Department of Fish & Wildlife (CDFW) –Streambed Alteration Agreement No. 
600-2015-0199-R3; expiration December 31, 2024. 

Long-Term Management Strategy (LTMS) management of sediment disposal within the San 
Francisco Bay (Bay) consisted of a reduction of in-Bay disposal volume every three years and a final 
target of 1.25 million cubic yards of in-Bay disposal among all dredgers after 2012.  The Port has been 
making concerted efforts to support the regional LTMS goals and objectives while meeting its own 
long-term economic viability.  

In continuing this effort, the Port proposes to meet the proposed LTMS goals of 40/40/20 for this 
episode.  The Port will investigate the potential for placing 40% at the Montezuma Wetland 
Restoration Project (MWRP), 40% at the San Francisco Deep Ocean Disposal Site (SF-DODS), and 
20% at the in-Bay disposal site at Alcatraz (SF-11).  After the solicitation of bids, if the Port finds that 
disposal of material at Montezuma will result in an insupportable increase in project cost, the Port 
proposes to place 80% of the total volume of material at SFDODS and 20% at the in-Bay disposal 
site at Alcatraz (SF-11).  Please note that a portion of the material proposed to be dredged is 
considered “new” work; the total volume of “new” work material would be placed at SFDODs or 
MWRP (out of the bay). 

In addition, the Port will investigate the practicability of other alternatives such as beneficial reuse. 
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2. Previous Dredging 
Table 2-1 provides the recent dredging history at the Port. Dredged material from the Port has 
historically been placed at SF-11, with any unsuitable material placement at an adjacent upland site. 
However, the upland site is currently being leased to others so the Port no longer can consider this a 
viable option, therefore an alternative disposal site must be identified for any material not suitable for 
in-bay aquatic disposal. 
 
In 2004, approximately 40,000 CY was dredged from Wharves 1, 2, 3 and 4. Of this volume, 
approximately 200 CY was deemed NUAD and was placed in an upland site at the Port, while the rest 
of the 2004 material was disposed at SF-11. 
 
In the 2010 dredging episode, sediment testing resulted in approximately two-thirds (2/3) of the 
material from Wharves 1 and 2 deemed suitable for unconfined aquatic disposal (SUAD) at the SF-
11 in-Bay disposal site. The remaining material from Wharves 1 and 2, as well as all of the material 
from Wharves 3 and 4, was deemed not suitable for unconfined aquatic disposal (NUAD) at SF-11, 
and was therefore placed at San Francisco Deep Ocean Disposal Site (SF-DODS). 
 
During the 2015 dredging episode, material from Wharves 3 and 4 was deemed suitable for unconfined 
aquatic disposal (SUAD) at SF-DODS.  Material from Wharves 1 and 2 was determined to be 
unsuitable for aquatic disposal (NUAD) for in-bay disposal while the material from Wharves 3 and 4 
was found suitable for aquatic disposal for all in-bay disposal sites.  All sediment was also found 
suitable for placement as foundation material at Montezuma Wetland Restoration Project.  Based on 
this determination, approximately 8,870 cy (20% of the total volume) of sediment was disposed at SF-
11,  from Wharves 3 and 4.  Approximately 35,401 cy (78% of total), all from Wharves 1 and 2 and 
the remaining material from Wharves 3 and 4 was disposed at San Francisco Deep Ocean Disposal 
Site (SF-DODS).  During the post-construction survey, high spots were exhibited and in order to 
remove them, dredging was conducted beyond the environmental work window.   The Port of 
Redwood City required the Contractor to obtain approval for dredging outside of the work window 
and to dispose of this material at the Contractor’s expense at Montezuma Wetlands Restoration 
Project (MWRP) site.  The contractor placed approximately 742 cy of the material  from Wharves 1, 
2, 3, and 4  as foundation material at MWRP.    
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TABLE 2-1:  DREDGING HISTORY  

Disposal 
Site 

2004 2010 2015 
Wharves 

1&2  
(CY) 

Wharves 
3&4  
(CY) 

Total 
(CY) 

Wharves 
1&2  
(CY) 

Wharves 
3&4  
(CY) 

Total 
(CY) 

Wharves 
1&2  
(CY) 

Wharves 
3&4  
(CY) 

Total 
(CY) 

SF-11 
           

25,865  
           

13,895  
         

39,760  
                

23,592  
                      
-    

       
23,592   -  

              
8,870  

         
8,870  

SF-DODS  -   -   -  
                  

1,537  
              

14,108  
       

15,645  
           

29,985  
              

5,416  
       

35,401  

Upland 
                

205   -  
              

205   -   -   -   -   -   -  

Montezuma  -   -   -   -   -   -  
                

566  
                 

176  
            

742  

   Total:  
         
39,965   Total:  

       
39,237   Total:  

       
45,013  
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3. Discussion of Disposal Options 
Potential disposal options for the proposed dredging episode that are currently permitted to receive 
dredge material include: 

• Ocean Placement at SF-DODS 
• In-Bay Placement at SF-11 Alcatraz 
• In-Bay Placement at SF-10 San Pablo 
• Beneficial Reuse at Montezuma Wetland Restoration Project (MWRP) 
• Beneficial Reuse at Cullinan Ranch Restoration Project  
• Upland Disposal at Suitable Landfills 
• Use as Construction Fill 

Consideration of the disposal alternatives for the proposed dredging involves evaluation of various 
criteria to determine the alternatives with the least environmental impact while still being logistically 
and economically feasible.  The criteria used in this evaluation are: 

• Availability and capacity  
• Logistical factors  
• Environmental and sustainability factors 
• Economic factors 

These evaluation criteria are addressed in the following sections.  All criteria are considered for each 
alternative to reach the best choices for the dredging episodes.  The overall determination is based, 
therefore, on a holistic weight of evidence approach and not in any hierarchical manner; however, 
when a criterion definitely excludes an alternative site, that site is eliminated from further analysis.  
The conclusions of the analysis are provided in the following subsections. 
 

3.1. Availability and Capacity 
The following disposal sites were evaluated for availability and capacity: 

• In-Bay – SF-11 has a capacity to receive the proposed percentage volume of material dredged 
for each episode.  The monthly volume limits for each in-bay placement site are separate from 
the overall annual in-Bay placement volume target of 1,250,000 cy established by the LTMS 
Management Plan and amendments to the San Francisco Bay Plan and Water Quality Control 
Plan.  San Pablo Bay Disposal Site 10 (SF-10) could be utilized as an alternative to SF-11 and 
would depend upon USACE allocations.  
SF-11 is a circle with a 1,000 foot radius that is located 0.3 miles south of Alcatraz Island. 
Volume limits for this site have been set at a maximum of 400,000 cy per month from October 
to April and 300,000 cy per month from May to September.  The approximate distance from 
the Port of Redwood City is 27 miles. 

• In-Bay – SF-10 is a 1,500 foot by 3,000 foot rectangle located 3.0 miles northeast of Point 
San Pedro in southern San Pablo Bay in Marin County. Volume limits for this site are set at a 
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maximum of 500,000 cy per month and per year.  Similarly to SF-11, SF-10 has the capacity 
and is available to receive dredge material for this dredging episode.  The approximate distance 
from the Port of Redwood City is 40 miles. 

• Ocean Disposal – San Francisco Deep Ocean Disposal Site (SFDODS) has a capacity of 4.8 
million cy per year.  The approximate distance from the Port of Redwood City is 90 miles. 

• Beneficial Reuse – Montezuma Wetland Restoration Project (MWRP) is currently permitted 
and accepting material. MWRP is a privately owned and operated, for-profit project located at 
the eastern edge of the Suisun Marsh that will restore nearly 2,000 acres of tidal and seasonal 
wetlands. The site can receive material categorized as non-cover but must receive cover 
material sequentially to accept it.  MWRP has the capacity to accept upwards of 10 million 
cubic yards of dredged material over the 4 phases of this project. It currently has an offloader 
on site and is currently available to accept dredged material. The approximate distance of this 
site from the Port of Redwood City is 70 miles. 

• Beneficial Reuse – Cullinan Ranch is  State-owned and managed by the U.S. Fish and 
Wildlife Service and the California Department of Fish and Wildlife.  It is located adjacent to 
San Pablo Bay just west of the Highway 37 Bridge over the Napa River.  Approximately 1,500 
acres of former hayfield farm lands are proposed to be restored to tidal marsh. It has a total 
capacity of 3 million cy of dredged sediment. The sediment will be used to raise up to 290 
acres of the site to marsh plain elevation. The restoration project is permitted to receive 
material, however, currently it does not have a committed offloader available for 2018.  The 
site is also draft restricted, further impeding the ability of the larger draft scows to be used at 
this location. The approximate distance from the Port of Redwood City is 50 miles. 

3.2. Logistical Factors 
Transporting dredged material to various disposal site locations is considered a significant logistical 
factor and, depending on the disposal site, requires specialized barges.  Ocean-going barges are larger 
than many used for in-Bay or beneficial reuse disposal.  The larger size allows for higher production 
rates as well as being recommended for safety reasons because of the weather and waves that may be 
encountered during transit to the ocean disposal site. Ocean-going barges that pass the U.S. 
Environmental Protection Agency's (USEPA’s) requirements to prevent leakage must be shared 
among project proponents along the entire west coast (e.g., Port of Oakland, Los Angeles, Portland, 
Seattle, and Alaska).  The availability of ocean-going equipment can be limited depending on the 
regional and west coast project loads.  Although limited availability of adequate barges has impacted 
the schedule for some recent dredging projects, the Port has had success planning for dredged material 
to be placed at the ocean disposal site and does not anticipate that this will be an issue for maintenance 
dredging projects. 
To manage the Port’s dredging requirements in the most resourceful manner, the most efficient 
opportunities for disposal and beneficial reuse were evaluated.  Potential for delay, as a qualitative risk, 
was considered both as a limiting factor in completing dredging during environmental windows and 
as a component of cost. 
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3.3. Environmental and Sustainability Factors 
Potential environmental impacts to water quality, aquatic habitat, and special status species from 
disposal at SF-11, other in-Bay disposal sites, and the ocean site (SFDODS), were reviewed in the 
LTMS Environmental Impact Statement/Environmental Impact Report (EIS/EIR) (USEPA et al. 
2000).  These evaluations concluded that unconfined aquatic disposal of dredged material has no 
environmental benefits and potentially has some impacts and risks.  Final assessments for impacts 
associated with water quality, aquatic habitat, and special status species were similar for both ocean 
and in-Bay disposal and range from moderate to low, and in some cases negligible (see Tables 6.1-1 
through 6.1-3 from the LTMS EIR/EIS). 
The LTMS EIR/EIS identified air quality as the primary area where impacts were significantly 
different between ocean and in-Bay disposal.  Air quality impacts from dredged material transport via 
barges and tugboats would be greater with disposal at the ocean site, SFDODS, than those associated 
with disposal at the SF-11, SF-10, or Winter Island sites.  Since transport to MWRP would constitute 
a similar distance as traveling to SFDODS, this AA assumes similar air emissions. However, human 
health impacts would be greater at MWRP because of the source of emissions; tugs, offloaders, and 
other equipment would be operating inland rather than offshore, and therefore would be operating 
closer to human populations.  Tables 6.1-5 and 6.1-6 from the LTMS EIS/EIR (USEPA et al. 2000) 
provide comparisons of daily emission and total emission tonnages for low/medium/high volume 
disposal scenarios at the ocean and in-Bay sites.  It is apparent that air quality impacts are significantly 
greater when disposing at SFDODS than in-Bay, due to the increase in transport distance for ocean 
disposal.  Note that since the publication of the LTMS EIS/EIR in 2000, maritime air emissions, 
particularly emissions of diesel particulates, have become a major concern of the California Air 
Resources Board and local air pollution districts.  Local impacts of diesel particulates are of particular 
concern to these agencies. 

3.4. Economic Factors 
Distinguishing factors between disposal at SFDODS, MWRP, and SF-11/SF-10 are the sediment 
testing requirements, likelihood of delay, distance travelled to the sites, tipping fees, and quantity of 
air emissions associated with disposal equipment.  Even if suitability for disposal at SFDODS and 
MWRP is established, important additional considerations include logistics and cost of exercising these 
options.  
Dredging and disposal costs for material at alternative sites are highly dependent on the individual 
variables of a project (e.g., volume, type of material, selected equipment, scheduling for time of year, 
and most importantly, contractor and equipment availability) as well as the logistics, availability, and 
tipping fees of the disposal site.  Additionally, MWRP is a privately owned, for profit venture with no 
competition, and therefore is able to set prices without any competition. 
LTMS has indicated that cost considerations are an important factor in evaluating alternatives and can 
impact decisions regarding (1) the choice of disposal option and (2) the allocation of the overall 
percentage distribution among options for a particular entity that dredges. 
 
 

ATTACHMENT B



Alternatives Analysis | Port of Redwood City 
 

9 

4. Summary of Preferred Disposal Options 
The conclusions presented in this section are those reached by the Port to support the proposed 
testing program.   
SFDODS, MWRP, and SF-11 disposal sites will be considered as alternatives for the Port of Redwood 
City’s proposed new work and maintenance dredging. Table 4-1 provides a review of potential disposal 
options which ultimately are dependent upon final DMMO suitability determinations for each project.  
Considering all the factors provided for in Section 3 – availability and capacity, logistics, environmental 
and suitability, cost, and the need to complete maintenance dredging according to the scheduled 
sequence, the following least-environmental damaging practicable alternatives have been selected: 

TABLE 4-1:  WHARVES 1-4 REVIEW OF SEDIMENT DISPOSAL ALTERNATIVES 
Recommended 

Disposal 
Options 

Implementability  
(Is the option 

feasible?) 
Relative Cost*  

(low, medium, high) 
Air 

Emissions 

Distance 
to Site 
(miles) 

SF-11 or SF-10  Yes if SUAD Low  ($20 – 25/cy) Low 27 

SFDODS  Yes if SUAD Medium  ($35 – 40/cy) High 90 

Landfill/ 
construction fill 

Yes, depending on 
suitability of 

sediment from each 
project site.  

However, cost-
prohibitive unless in-
water disposal is not 

permissible. Highest ($50 – 150/cy) 

Dependent 
on location 

of 
appropriate 

landfill 

NA 

MWRP 
Cover material 

Yes, depending on 
suitability of 

sediment from each 
project site and 
availability of 
equipment at 

MWRP.   Medium** ($40 – 45/cy) High 

70 

MWRP 
Non-cover 
material 

Physically feasible, 
but cost-prohibitive 

relative to SF-DODS High** ($60/cy) High 
70 

Notes:  
cy = cubic yards     SUAD = Suitable for unconfined aquatic disposal 
SF-10 = San Pablo Bay Disposal Site 10   SF-11 = San Francisco Bay Disposal Site 11 near Alcatraz 
SFDODS = San Francisco deep-ocean disposal site  MWRP = Montezuma Wetland Restoration Project   
NA = Not Applicable  
* Because dredging methodology will be consistent between all disposal options, variations in relative unit cost are based on transport equipment, scow size, 
travel distance, and offloading methodology. 
**Cost at MWRP include ‘typical’ total fees provided by Jim Levine on 3/23/2018.   
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The Port understands that final approval from the DMMO agencies will be based on the final 
Sediment Characterization Results documents submitted. 
Based on impacts to logistics, air quality, and costs, disposal at SF-11 is the most favorable and 
practicable alternative. Impacts to aquatic environment, although not negligible like the other options, 
is still considered low. SF-10  has similar impacts, however the cost of this sight would be slightly 
higher due to increased transport distance from the project site. 
Based on the analysis described above, SF-DODS and Montezuma Wetlands (foundation) have similar 
impacts to logistics, aquatic environment and air quality. The main differentiator is the significant cost 
variance. Costs for placing the material at Montezuma foundation range from approximately 140% to 
150% more than the price of SF-DODS placement. However, SF-DODS and Montezuma (cover) are 
anticipated to have similar costs.  Because the Port is committed to the LTMS program and supports 
utilization of beneficial use sites, the Port intends to investigate the feasibility of taking as much 
material as possible, given the sediment suitability, to Montezuma as ‘cover’ material.  However, 
because the Port is a public entity and expected to conduct operations in the most financially 
responsible way practicable, the cost difference between the two options must be limited to an amount 
previously approved by the Board in order to move forward with the option of beneficially reusing 
the material at Montezuma. 
Due to the need to maintain navigable depths at the Wharves to continue operations, and in 
accordance with the practicality assessment in the above paragraph, the Port proposes to dispose 80% 
of the material at SF-DODS and 20% in-Bay, with potential of disposing 40% at Montezuma, 40% at 
SF-DODS, and 20% in-Bay for its 2018 dredging episode.   
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