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EXECUTIVE SUMMARY 
 
Introduction 
 
The primary focus of the Marine Terminal Plan is the redevelopment and modernization of 
Wharves 1 and 2 and related facilities. The fundamental, immediate need for improving  
Wharves 1 and 2 stems from the poor current physical condition of the structures. 
 
The Port of Redwood City has experienced steady growth in its cargo throughput over the last 10 
years due to expanding requirements of dry bulk materials in its service area. If Wharves 1 and 2 
were left unchanged and allowed to further deteriorate, the consequences to the Port’s short term 
and long term revenue stream would be considerable. Based on the statements made in the San 
Francisco Bay Conservation and Development Commission Seaport Plan (Seaport Plan) there is 
a growing need for multi-commodity bulk cargo handling terminals in the Bay Area and the Port 
has a defined role in the Seaport Plan.  
 
An overview of the overall Port complex in relation to existing and emerging markets was 
conducted to determine the best use for Wharves 1 and 2, a conceptual Port layout plan was 
completed, and suggestions for land development within the Port are made in this report. 
 
Market Conditions 
 
The assessment of current and projected cargoes was based on available information from 
previous studies and reports and on interviews with Port officials and current Port tenants. The 
primary cargoes presently handled by tenants at the Port include imported cement, aggregates, 
bauxite, gypsum and limestone, the export of scrap metal, and cruise ship passengers. Future 
cargo activities at the Port may include liquid bulk imports, passenger ferry services, and general 
break-bulk cargoes, but none of these activities are anticipated for Wharves 1 and 2. 
 
Port Complex Physical Layout 
 
Overall, the physical layout assessment found that changes are needed to improve the use of 
available land that will attract new tenants or assist existing tenants to develop more business. 
Minimal changes are recommended for the Wharves 1 and 2 project area.  
 
This report concludes that a likely future development for the Port is a new dry bulk terminal. 
However, alternative uses for some parcels of land are possible including general cargo and 
liquid bulk imports. 
 
In the long term, the Port must respond to growing cargo demands by improving and isolating 
Wharves 1 and 2. This can be accomplished with enhancements and additions to equipment and 
marine structures. Excess capacity exists at Wharves 3 and 4 into the foreseeable future and this 
report shows that these wharves can successfully operate as a single berth and handle to tonnage 
levels projected to 2020. 
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Port Capabilities 
 
The analysis of the physical layout of the Port and key capacity components defines the overall 
throughput capacity of the Port, which is summarized in Table 1. The present and future 
maximum capacity figures shown are only possible if Wharves 1 and 2 are upgraded and 
maintained. Throughput levels will be drastically reduced if Wharves 1 and 2 are allowed to 
continue to deteriorate. 
 
Table 1.0:  Port of Redwood City Dry Bulk Throughput Capacity (000’s MT/year) 
 

Tenant Commodity Berth FY2005 
Actual 

Present 
Maximum 
Capacity 

Future 
Maximum 
Capacity 

FY2020 
Projected 
Tonnage 

HS&G/CEMEX Dredged Sand 1A 188 200 200 188 
HS&G/CEMEX Imported Sand, 

Limestone, Other 
2 364 1,500 1,500 1,242 

RMC/CEMEX Imported Cement 
& Ground Slag 

1 574 600 1,200 1,083 

Pabco Imported Gypsum 4 301 400 400 394 
Sims Metal Exported Scrap 3 397 500 750 719 
IMI / other Bauxite / other 3 77 150 (*) 200 161 

Future Dry Bulk Dry Bulk Varies 0 0 500 Undefined
Totals 1,908 3,350 4,750 3,787 

* Assumed annual capacity for Bauxite under current conditions and temporary storage locations 
 
The Port’s current capacity for handling dry bulk cargoes, without making drastic changes to 
berth arrangements or land use, is potentially 3.35 million MT/year, based on existing backlands 
conditions, berth capacity, material handling equipment and other key port indicators discussed 
in this report. Wharf 5 is underutilized and has ample capacity to support the existing cruise 
passengers and add cargo handling facilities to support future cargo terminals. If Wharf 5 were to 
handle daily passenger ferry services, the berth would not be able to handle cargo because 
scheduling conflicts would prohibit the efficient offloading of cargo. . 
 
In the future, the Port may be capable of handling 4.75 million MT/year of dry bulk cargoes 
within the current Port boundaries, which exceeds projected cargo demands of the Seaport Plan.  
 
A cursory review of the possibilities for general break-bulk and/or project cargoes indicates the 
Port could potentially handle over 100,000MT/year of general cargo in open storage and 
65,000MT/year in covered storage on the existing USGS site..  
 
Future capabilities are dependent upon various terminal enhancements including new dry bulk 
and general cargo terminals, and equipment and storage improvements at various existing 
tenants’ sites.  
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Wharves 1 and 2 Cargo Types and Volumes 
 
The evaluation of the overall Port facilities as it relates to this study indicates Wharves 1 and 2 
and the adjacent backlands areas are best utilized to support dry bulk materials (un)loading, 
storage and handling activities. Long term use is difficult to predict, but all indications point to 
the fact that Wharves 1 and 2 will function as the Port’s dry bulk material handling berths for the 
foreseeable future. 
 
Facility Requirements 
 
The layout of the facilities at Wharves 1 and 2 enables tenants to handle the current cargoes and 
the vast majority of the projected cargoes for this berth; however, unloading capabilities are 
restricted to offloading belted, self-discharging vessels, and offers no opportunities for growth or 
diversification. In addition, the location of the equipment, although functional, restricts berth 
utilization and does not optimize available storage areas. 
 
Wharves 1 and 2 should be reconstructed with flexibility as a key consideration. The final 
configuration of the wharf should allow for future bulk material handling equipment (hoppers, 
conveyors, dump trucks and other mobile equipment), and should be designed to support a multi-
purpose swing crane, mobile harbor crane or similar, that can perform dry bulk material handling 
and other potential cargo handling services in the future.. 
 
Wharves 1 and 2 Operational Requirements 
 
Based on the optimum use of Wharves 1 and 2 as a dry bulk terminal berth, operational 
considerations and decision points will be addressed in detail in Phase 2 of this study, which will 
define the physical requirements of the berthing structures. 
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1. INTRODUCTION 

1.1. Project Background 
 
The Port of Redwood City has experienced steady growth in their cargo throughput over the last 
10 years due to the expanding requirements of dry bulk materials in their service area. They  
handled 1.5 million tons of various cargoes in 2004, 1.9 millions tons in FY2005, and it is 
anticipated that this cargo demand will continue to grow into the future. The proposed channel 
deepening project, which would deepen the main channel from 30 feet to 35 feet, may present 
opportunities for the Port to attract additional tenants and allow current tenants to pass more 
cargo through the Port. The Port has also diversified by adding recreational facilities and other 
commercial businesses to the dry bulk materials services. The Port is a major contributor not 
only to the economy of the City but the whole region it serves. A new Marine Terminal Plan will 
help the Port determine the most prudent, cost effective and environmentally responsible manner 
in which to expand its facilities to better serve existing tenants and attract new cargoes. 
 
The Port is interested in an overview of its facilities in relation to existing and emerging markets. 
However, the primary focus of the Marine Terminal Plan is centered on the redevelopment, 
expansion and modernization of Wharves 1 and 2 and related facilities (Refer to Figure 1.1 and 
Figure 1.2). These two wharves are currently active and are used for receiving bulk cement and 
sand and gravel aggregates. Constructed over 60 years ago, the wharves are still in use but quite 
deteriorated. In addition, the warehouse and uplands area are underutilized. The Port needs to 
upgrade and/or replace these facilities in order to meet the demands of their current customers as 
well as provide the opportunity to accommodate potential new customers and their cargoes.   
 
The Port retained TEC Inc. to develop a Marine Terminal Plan primarily for the upgrade and/or 
replacement of Wharves 1 and 2 and the use of the adjacent warehouse/upland area. A secondary 
purpose of the Marine Terminal Plan was to review in general terms the overall layout of the 
Port and identify any areas that might be developed in response to new market conditions. This 
Phase 1 Report accomplishes this goal. The plan is based on a realistic assessment of current and 
potential markets and on the Port’s existing marine facilities, maritime operations and adjacent 
land use. Key elements of this study include working cooperatively with existing tenants’ 
operations and giving consideration to surrounding Port activities. 
 
The elements of the Phase 1 Report include the following tasks: 

• Assess overall port capacity. 
• Identify cargo types and volumes for Wharves 1 and 2. 
• Determine typical facility requirements for cargo types. 
• Identify additional facilities required for Wharves 1 and 2. 
• Identify operational improvements and requirements for Wharves 1 and 2. 
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The Port of Redwood City – Project Site 

1.2. Project Summary 
 
In order to assess the market position of the Port and determine if it is situated to handle existing 
and growing markets, the first step was to develop an overall understanding of the current cargo 
needs and requirements. Next, future cargo requirements were investigated along with any new 
cargo and customer opportunities. This effort was not a full market study and cargo forecast 
analysis, but was an overview intended to identify additional products or services that might be 
available for the Port to capture. Examples of these markets include new dry bulk or general 
cargo terminals for future customers, liquid bulk handling for Basic Chemical Solutions and 
expanded cargo handling capabilities for existing tenants. With this information an overall Port 
plan was developed to help the Port work toward developing the best and most efficient use of 
the Port facilities and property.  Many of the current tenants and facilities will need to remain in 
their existing locations, but there were opportunities throughout the Port complex to reconfigure 
and reuse upland areas.  
 
A major component for the future redevelopment of the Port, and the focus of this Marine 
Terminal Plan study, is the modernization of Wharves 1 and 2 and the upland area that supports 
these wharves. The upland area is presently used by Harbor Sand and Gravel (HS&G/CEMEX). 
In recent years, HS&G/CEMEX annually recycled over 170,000 tons of concrete and asphalt and 
imported approximately 500,000 tons of construction aggregate and sand through the wharf and 
terminal. The plans for possible demolition and reconstruction of Wharves 1 and 2 will have to 
consider this active operation. The present and possible future use of the existing equipment, as 
shown in the photographs, was identified in order to develop an appropriate plan. Also, the use 
of RMC’s new mooring dolphins should to be considered in the plan development. 
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Port of Redwood City: Existing Receiving Hopper and Conveyor System to be reused. 
 
Wharf 1 is an old wooden deck structure that was extended in 2000 when the Siwertel unloader 
was built.  It was historically used as a break bulk wharf and was supported by the existing old 
transit shed. Today the wharf is used primarily to offload cement products. Cement is received at 
a new unloading station located at the far (north-east) end of Wharf 1 using a BMH Siwertel 
unloader. Presently, ships fleet along the wharf and are shifted under the stationary Siwertel for 
access to the ship’s hatches. Also the wharf is used to receive imported aggregates and sand. 
Products are unloaded using ship’s gear to a fixed-location receiving hopper and transfer 
conveyor system at the wharf (photograph above). The hopper and conveyor system are in good 
condition and should be re-utilized in the new terminal plan. The transit shed, Warehouse #1, 
located behind Wharf 1 is in poor condition, and it is not currently used for maritime activity. A 
section of Warehouse #1 is a maintenance shop for HS&G/CEMEX and a section is used as a 
work shop for restoring passenger railcars. 
 
Wharf 2 is a wooden finger pier and is unused except for the cleats and bollards for vessels 
berthed at Wharves 1 or 3.  
 
It will be important to develop the Marine Terminal Plan in stages where buy-in from all of the 
stakeholders can be obtained. By initially preparing this overall plan, all stakeholders will know 
how the proposed redevelopment of Wharves 1 and 2 and upland area will fit into the Port’s long 
term vision. Then plans can be developed for Wharves 1 and 2. All plans will take into account 
the environmental and permitting issues that will be associated with the proposed development.  
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2. Port of Redwood City Cargo 

2.1. Introduction 
 
The analysis of cargo at Redwood City was based on available information from previous studies 
and reports. The primary sources were the San Francisco Bay Conservation and Development 
Commission Seaport Plan 2003 and the Port of Redwood City Dredging Issues and Impacts 
report. This information was supplemented with information obtained from Port staff and 
selected Port tenants. 
 
The Port of Redwood City has served the shipping needs of the southern San Francisco Bay Area 
for over 150 years. Starting with the movement of redwood logs in 1850 and evolving with the 
rapidly growing region it serves, the Port has emerged as a vital entry point for the bulk and neo-
bulk commodities needed to support regional infrastructure and commerce. The primary cargoes 
handled by tenants at the Port include the imported cargoes of cement, aggregates, bauxite and 
gypsum, the export of scrap metal, and cruise ship passengers. 
 
The Port is one of the few highly specialized seaports serving Northern California. About 25 
miles south of San Francisco, the Port is nearly centered on the San Francisco Peninsula and 
serves San Mateo, Alameda, and Santa Clara Counties. 
 
Deep-draft ocean shipping remains the most efficient, least disruptive way to move dry bulk 
commodities. Most bulk cargos are low-value commodities whose selling price cannot support 
significant inland transportation costs. Shippers find rail transport as much as 10 times costlier, 
and truck transport prohibitively expensive for all but local deliveries. With the natural water 
access created by San Francisco Bay, the Port of Redwood City brings oceangoing vessels right 
to the edge of the metropolitan area. This deep-water access brings the economics of ocean 
shipping to regional distribution of key commodities. 

2.2. Regional Seaport Needs 
 
The San Francisco Bay Conservation and Development Commission (BCDC) is responsible for 
regional seaport planning. The BCDC Seaport Plan, updated in 2003, outlines the region’s long-
term need for shipping capacity and the roles that each port is expected to perform. Redwood 
City’s capacity is a critical element in the BCDC plan for bulk cargoes. 
 
Bay Area bulk cargoes are almost exclusively raw materials or intermediate industrial inputs tied 
to economic fundamentals rather than fluctuating consumer demand. About half of the bulk 
commodity total, including aggregates, cement, steel, and gypsum, is tied to local and regional 
construction activity. The dry bulk tonnage shown in Figure 2.1 has grown with Bay Area 
construction. The noticeable jump in 2002 is due to import substitution for declining local 
production of sand and gravel, and is directly reflected in Redwood City tonnage. 
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Figure 2.1:  Bay Area Bulk Tonnage Growth 
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The Seaport Plan cargo forecast, Table 2.1, shows that the need to move bulk commodities 
through Bay Area seaports will more than double between calendar years 2002 and 2020. 
 

Table 2.1:  BCDC Seaport Plan Bulk Cargo Forecast 
(1,000 of metric tons) 

 2002 2005 2010 2020 
Dry Bulk 3,324 5,540 6,175 6,881 

Break Bulk 270 338 389 448 
Neo Bulk 195 296 383 497 

Liquid Bulk 331 403 455 514 
Total 4,120 6,577 7,402 8,340 

Source: BCDC Seaport Plan 
 
The Seaport Plan is clear on the need to maintain efficient port capacity for the future, including 
both port facilities and dredging. 
 
“Bay Area ports currently have a surplus of civilian break bulk, dry, liquid, and neo-bulk cargo 
berths, as measured by vacant berths. However, although these facilities appear to be surplus 
today, the cargo forecast indicates that seven new bulk cargo berths will be needed by the year 
2020 to accommodate expected growth in bulk cargoes.” 

 
The Seaport Plan anticipates that the Port of Redwood City will be able to handle almost half of 
the future regional bulk cargo – up to 3.8 million metric tons in 2020, roughly double the present 
throughput.  
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If the Port’s throughput capacity is limited, the remaining Bay area ports will not be able to 
accommodate the projected dry bulk cargoes. The reasons for this are: there is no other port in 
the South Bay; the Port of Oakland does not handle bulk cargoes; the Port of San Francisco 
handles limited amounts of bulk and related cargoes; the Port of Richmond is reducing its bulk 
handling capacity; and the privately owned and operated Levin Richmond Terminal handles 
multiple bulk commodities but does not have the capacity to replace the Port of Redwood City’s 
throughput.  
 
The BCDC dry bulk forecast is driven primarily by three key construction materials – 
aggregates, cement, and gypsum. As the chart in Figure 2.2 shows, the forecast contemplates 
rapid near-term tonnage growth from the substitution of imported for domestic aggregates. 
This is consistent with the projections for Redwood City. 
 
 

Figure 2.2:  BCDC Dry Bulk Cargo Forecast 
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This high-growth region is heavily dependent on the economics of bulk shipping to maintain and 
replace infrastructure and sustain planned growth. For many years the greater Bay Area was able 
to rely on regional sources for many of it raw materials such as cement and aggregates. In recent 
decades, however, demand has outstripped the local supply.  Even where nearby resources 
remain, spreading urbanization and increased environmental sensitivity not only prevent the 
development of new quarries and processing plants but also threaten continued operations of the 
facilities that do exist. The economics of ocean shipping have allowed Bay Area firms to draw 
on foreign sources of supply – gypsum from Mexico, aggregates from British Columbia, cement 
from Asia – at lower cost and with less environmental impact than using distant domestic 
sources. 
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2.3. Redwood City Tonnage and Commodities 
 
The chart below (Figure 2.3) clearly illustrates the strong tonnage growth over the past 20 years 
at the Port of Redwood City. This growth record reflects both the economic growth of the Port’s 
service area and the enduring importance of the commodities the Port handles. 
 

Figure 2.3:  Port of Redwood City Tonnage Growth by Fiscal Year 

 
The Port of Redwood City currently handles four major dry bulk commodities: sand (dredged 
from the bay and imported), imported cement, imported gypsum, and exported scrap metal. 
(Table 2.2)  
 

Table 2.2:  Recent Port of Redwood City Tonnage by Fiscal Year 

 2001 2002 2003 2004 2005 
Dredged Sand 237,792 170,776 127,078 151,506 187,690 
Imported Sand 0 0 95,677 281,989 182,763 

Imported Cement 395,375 272,223 365,079 440,483 583,542 
Imported Gypsum 244,021 202,935 231,554 282,862 301,413 

Exported Scrap 212,030 251,371 273,814 278,779 397,274 
Imported Limestone 0 0 0 0 181,729 

Other 5,364 2,347 18,202 55,005 76,761 
Total 1,094,582 899,652 1,111,404 1,490,624 1,908,172

 
The Port plays a critical role in the supply chain for bulk construction materials, chiefly 
aggregates, cement, and gypsum.  
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Sand and Aggregates. Sand and aggregates are the largest single bulk commodity moving 
through the SF Bay seaports and this volume is expected to grow significantly in 2005-2020. The 
key factor in the growth of aggregate imports is the decline of domestic supplies of aggregates as 
Bay Area quarries are depleted.  
 
As their quarries become depleted during the period 2005-2020, aggregate companies will turn 
increasingly to imports to fill the construction needs for aggregates throughout the greater Bay 
Area.  The overall current market for aggregates in the greater Bay Area is estimated to be about 
36 million tons per year depending on the volume of building and infrastructure construction. 
Less than 50 percent of aggregates is available locally.  Local aggregate companies do not 
consider hinterlands beyond the greater Bay Area as part of their market because the low-value 
commodity ($6-8 per ton) cannot support domestic transport costs on distances greater than 35-
40 miles. 
 
Continued sand and gravel harvesting from sand deposits in SF Bay is problematical.  Studies are 
underway to develop better understanding of sediment dynamics, the amount of sediment 
resources (sand and gravel) and the effect of sand harvesting on these resources and their 
dynamics.  Until these studies are completed, it is difficult to predict any future for domestic 
sand and gravel harvested from the bay. If demand outstrips supply either because other local 
sources of sand decline, because of increased construction, or because of restrictions on 
dredging, the firms involved will likely turn to increased imports as they have with other 
aggregates. 
 
HS&G/CEMEX owns and operates a suction dredge and handle the dredged sand at Redwood 
City in the Construction Materials Park located at the north end of the Port. HS&G/CEMEX 
currently handles products for local cement plants and ready mix facilities. Their growth in 
imported sand and limestone is directly linked to cement manufacturing and the cement industry. 
They stated that they would double their handling of dredged sands if there were lesser dredging 
restrictions within the Bay, but it is assumed that this will not happen.  
 
Cement. According to the Portland Cement Association, the annual demand for cement in 
Northern California was about 4,626,000 metric tons per year and is expected to grow at an 
annual rate of 2.5 to 3.0 percent.  Cement manufacturing capacity is only 2,812,000 metric tons 
per year, so there is an annual demand shortfall of nearly 2 million metric tons. The Bay Area 
cement industry imports cement from Asia to meet the demand for concrete in Northern 
California.  Cement is imported to silos at the Port of Redwood City (Wharf 1) for storage and 
distribution in Northern California. The current import volume is about 573,500 metric tons per 
year, but is expected to grow as demand increases due to increased construction of residences, 
industrial buildings and the area’s infrastructure. In 2004, about 2.5 million people lived in the 
Port’s lower Bay Area hinterland. By 2010, these counties and communities are expected to add 
138,699 new residents, or about 50,436 new households. Using an industry rule of thumb of 300 
tons of concrete for each new home, homes for these new households alone would use over 15 
million tons of cement and aggregates in the next 6 years. The other major entry point for 
imported cement is 80 miles away at the Port of Stockton, which is too distant for economical 
supply to most of the Bay Area.  
 
RMC/CEMEX expects to bring in 600,000 metric tons of cement to Redwood City in 2005.  
They are permitted to bring in 892,000 metric tons by the Bay Area Air Quality Management 
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District. They see their growth following the Consumer Price Index. RMC/ CEMEX is studying 
the possibility of increasing storage capacity at the Port by installing a 60 - 65,000 ton domed 
storage facility. They also reportedly have plans to add a ready mix plant on their property. They 
have imported some small amounts of ground slag (10,000 MT in FY2005) and plan to increase 
this in the future. It is not known to what level RMC/CEMEX plans to import ground slag. 
Presently, RMC/CEMEX has 5000MT of storage capacity, and additional storage will need to be 
constructed at the Port to accommodate any increase in imported ground slag. 
 
Gypsum. Imported gypsum is used for manufacture of wallboard (sheetrock) and other building 
materials as well as an agent in the manufacture of cement.  The Redwood City gypsum terminal 
is leased by Pabco Gypsum, which imports gypsum for wallboard manufacturing at its Newark, 
California plant. Their customer, Oxbow Carbon & Minerals, imports gypsum for use as a 
cement additive. The fiscal year 2005 Port total was about 301,000 metric tons. The next closest 
gypsum receiving points are Richmond and Antioch, both for local proprietary wallboard plants 
and both too far away to economically supply Redwood City tenants. The growth of gypsum 
imports is tied to the growth of the area’s building industry. Forecasts call for 400,000 annual 
metric tons at the Port by 2020 as stated in the “Port of Redwood City Dredging Issues and 
Impacts” report.  
 
Over the next couple of years Pabco expects little or no growth in their import since their 
wallboard plant in Newark is at its 225,000 MT capacity. They also believed that the Oxbow 
tonnage would remain the same at 75,000 MT per year.  
 
Export Scrap Metal. The Port is also a major export point for ferrous scrap metal which moves 
primarily as dry bulk due to the low value per ton. Industry representatives expect the demand 
for shredded steel exports to grow between 3.5 to 5 percent annually as the Asian economies 
continue to come out of recession. The growing demand for steel scrap in Asia is the key driver 
in forecasting steel scrap exports.  There is a growing supply of “raw materials” as Northern 
Californians continue to buy new cars and appliances creating an abundance of abandoned or 
junked vehicles and steel appliances for shredding and export. Industry contacts expect Bay Area 
scrap steel exports to reach 1.9 million metric tons by 2020. 
 
Sims Metal recycles old vehicles and other kinds of steel scrap from a variety of local and 
regional sources at its Port of Redwood City facility . In fiscal year 2005 they recycled 397,000 
MT. With the increased cost of steel worldwide, Sims Metal reported increased demand for 
ferrous scrap metal in Asia, shipping at almost double the rate of previous years. Sims Metal’s 
ability to recycle the Bay Area’s steel scrap as exports, however, is limited by Redwood City’s 
channel depth. They currently load their vessels at the Port City and then top them off at the Port 
of Richmond with large scrap metal pieces that are not processed at Redwood City. If Redwood 
City had a 35 foot deep channel Sims could fully load their vessels at the Port. In addition, if a 
crane was available they would add large pieces of scrap metal to the vessel after the ground 
scrap was loaded. They indicated their growth is expected to follow the Consumer Price Index. 
 
Other Dry Bulk Cargoes. Cargoes expected to become factors in Redwood City’s cargo mix 
over the next several years include bauxite, limestone, coal, mill scale and ground slag. 
Limestone appears to be a major commodity and as such merits its own category in Table 2.3. 
The others are relatively minor in comparison, but collectively amount to approximately 80,000 
tons per year currently.  
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Cruise Ship Passengers. The Port of Redwood City is utilized by cruise ship lines as an 
embarking/disembarking port for cruises throughout the San Francisco Bay and Delta region. 
These cruises are 4 to 5 days in length and average approximately 100 passengers. From June 
2004 through May 2005  15 ships  called at the Port.  Clipper Cruise Lines  anticipates a level 
market for these cruises into the future due to the fact that these ships are  only available in the 
spring and fall for cruises at the Port. They had 8 cruises with a total of 724 passengers in FY 
2005. There also does not appear to be a demand for additional cruises in the Bay Area according 
to the Clipper Cruise Line representative. 
 
Break Bulk/Neo Bulk. In the BCDC Seaport Plan, break-bulk includes forest products, steel, 
newsprint and project cargoes.  Neo-bulk refers to automobiles. The BCDC report indicates that 
there is a need for the Port of Redwood City to accommodate break bulk and neo-bulk cargoes 
through the year 2020. The projected amount of these cargos in 2020 for the Bay Area for these 
are 448,000 and 497,000 metric tons, respectively. The Plan did not identify the amount of these 
cargoes that is expected to flow through the Port of Redwood City. It did recommend the Port 
should have the capabilities to handle a total of 563,000 metric tons of break bulk and neo-bulk 
in 2020. These figures are derived from the data found in Table 13 of the Seaport Plan. 
 
No current facilities for these cargoes currently exist at the Port; however based on potential 
future marketing success for these cargoes consideration should be given in any updated master 
planning efforts. 
 
Future Cargo Tonnage. To forecast Redwood City’s future cargo tonnage, an analysis of the 
BCDC Seaport Plan was used to obtain the percent of projected growth for each of the 
commodities in Table 2.3. It is consistent with information obtained from the Port’s tenants. This 
percentage  was then applied to actual FY2005 Port of Redwood City cargo throughputs,  and 
extended out to the year 2020.   
 

Table 2.3:  Future Port of Redwood City Dry Bulk Tonnage by Fiscal Year 
 % 

Incr/Yr 2005 2010 2015 2020 

Dredged Sand 0.01 187,690 187,690 187,690 187,690 

Imported Sand 6.5 182,763 266,651 389,044 567,615 

Imported Cement/Grnd Slag 3.6 583,542 708,898 876,198 1,082,980

Imported Gypsum 1.5 301,413 329,444 360,082 393,570 

Exported Scrap 3.4 394,274 481,802 588,763 719,468 

Imported Limestone 3.5 363,458 2 446,689 548,982 674,699 

Other (Bauxite in FY2005) 3.5 76,761 106,629 131,047 161,057 

Totals  2,089,901 2,527,803 3,081,806 3,787,079
1 Dredged Sand projections are flat because of dredging restrictions within the Bay that are not anticipated to change 

2 Limestone throughput tonnage used for projections was estimated by taking the actual tonnage for the second half 
of fiscal year 2005 and doubling it. 
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Potential New Tenants 
 
The growing Bay Area bulk commodity trade is attracting multiple potential new tenants to the 
Port.  Most of these potential tenants are involved with similar commodities as existing port 
tenants, and all facing many of the same limited channel depth  problems. Inasmuch as so many 
would-be prospects are interested in the limited space available, the Port is encouraged to 
perform a specific market study outside of this report to ascertain exactly what the total potential 
market might be in order to eliminate duplicate “cargo counts.” Then the Port can focus their 
efforts on the most serious and tangible candidates. 
 

• Hanson Mid-Pacific Aggregates has been negotiating with the Port  to develop a 10 – 15 
acre bulk terminal to handle their Cupertino cement plant imports including limestone, 
bauxite, gypsum, etc. They would also import approximately 500-600,000 metric tons per 
year of aggregates to be sold to ready mix customers in the region.  

• CP Cimento e Participacoes S.A., a Brazilian cement manufacturer, has been 
investigating the prospect of establishing an import facility at Redwood City. No specific 
tonnages were discussed. 

• Eagle Rock Aggregates -400-600,000 metric tons per year of aggregates from British 
Columbia, Canada. 

• Bulk Materials International, Newtown CT -Unspecified tonnages and commodities in 
the construction materials industry. 

• Barton Mines -Small quantities of garnet sand from Australia. 

• Lafarge Cement – one of the world’s largest cement producers, they currently have no 
Bay Area facility but are planning to develop a Northern California presence. 

• Oxbow Carbon & Mineral -Unknown quantities of gypsum and mill scale. 

• IMI -New business of gypsum from Mexico and coal destined to Hanson Cupertino. 
 
Other Cargo 
 
Wharf 5 is being considered for the import of liquid bulk products but only in strict comparison 
to expected higher revenue from dry bulk products. Basic Chemical Solutions (a non-maritime 
Port tenant near Wharf 5) has recently begun negotiating with the Port to relocate away from 
Wharf 5 backlands area (freeing it up for maritime users) and onto the Liquid Bulk Terminal 
area. They are at the same time re-considering import of caustic soda and glucose by vessel at 
Wharf 5. Initial or projected tonnage levels were not provided. 
 
 
Future Passenger Ferry Service 
 
A Redwood City Ferry Terminal Analysis was prepared in August 2000. The analysis indicated 
that there was a demand in the future of up to 2,500 passenger ferry trips daily. The Port’s future 
master planning efforts should take this into consideration. 
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3. Overall Port Capacity 
 
Phase I of the Port of Redwood City Marine Terminal Plan consists of two separate analyses. 
The first step was to review the market data and determine an overall efficient utilization of the 
Port of Redwood City.  The second step, which is the underlying purpose for the study, is to 
define the best use for Wharves 1 and 2 and the related backlands area as they fit into the overall 
plan for the Port. Once the use is defined, development options can be explored with regard to 
operational considerations, size, shape, configuration and construction of the replacement wharf 
structures. 

3.1. Theoretical Port Plan 
 
This section presents physical layout options for the overall optimization of the Port of Redwood 
City including the potential use for each land area, and which land use(s) should be relocated, 
with the primary goal of defining the best use for Wharves 1 and 2.  
 
Overall, the physical layout assessment found that changes are needed to free up parcels of land 
that will attract new tenants. Minor changes are possible and recommended for the project area 
immediately adjacent to Wharves 1 and 2. 
 
The evaluation of the Port facilities indicates Wharves 1 and 2 and the adjacent backlands areas 
are best utilized to support dry bulk materials (un)loading, storage and handling activities. The 
wharf redevelopment, however, should not consider just these activities because future 
utilization can not be predicted with absolute certainty. Wharves 1 and 2 should be reconstructed 
with flexibility as a key consideration. The final configuration of the wharf should allow for 
future bulk material handling equipment (hoppers, conveyors, dump trucks and other mobile 
equipment), and should be designed to support a multi-use swing crane that can perform dry bulk 
material handling and other cargo handling services in the future.  
 

3.1.1. Physical Change Constraints and Uncertainties 
 
Physical Change Constraints: Drastic physical layout change at the Port is not needed or 
recommended. Rather, minor changes should be implemented gradually as opportunities present 
themselves and as financial realities permit. Constraints to physical layout changes include: 

• The ability to revise the use of lands is constrained by the existence of long term leases, 
land ownership and buildings shown on Figure 3.1, which reveals that very little land is 
presently available for optional uses in the areas adjacent to Wharves 1 and 2 and 3 and 4. 

• The rail tracks and roads are in place and although improvements are possible and 
necessary to ensure the quality of the infrastructure, relocation is a costly endeavor and 
should be undertaken only to accommodate a tenant offering a long term commitment 
with guarantees that would ensure the investment pays off. 



 

 20

Figure 3.1:  Existing Conditions – Tenant Areas 
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• Land use tenants such as ROMIC, Central Concrete and Griffin Soils, who have no 
current maritime presence, are likely candidates for relocation but they have physical 
assets and specific land use needs that would need to be constructed at an alternate 
location within the Port. These tenants are not likely going to fund their own relocation. 
If these tenants were moved to make room for a new maritime tenant, the Port would 
need to evaluate the relocation plan carefully to ensure an investment return is realized on 
the additional funds required for the relocation. 

 
Future Uncertainties: Two major uncertainties that must be considered: 

• Tonnage cannot be forecast with precision. This study summarized the market research 
performed by others and added information provided by current tenants. These values can 
not be guaranteed. 

• Relocation of some tenants, particularly Basic Chemical Solutions (BCS), could optimize 
the Port use by freeing up space. However, it is uncertain how successful such a 
relocation plan will be until the cost of relocation becomes clear, new leases are 
negotiated and a major new tenant or tenants are attracted. 

 
These uncertainties must be considered before final action is undertaken to relocate tenants. 

3.1.2. Physical Change Possibilities 
 
Referring to Figure 3.1, opportunities for increased land utilization are: 

• Land areas that are vacant, or are expected to be vacant in the near future are shown in 
GREEN; 

• The Liquid Bulk Terminal (LBT) is vacant and the Port has decided to remove all tanks 
& pipelines from the facility, remediate the soil and groundwater and reuse the area for 
industrial maritime use in 2006 (9 acres open); 

• US Geological Survey (USGS) is expected to vacate their facility located behind Wharf 5 
in the early to mid-2006. A large Butler building becomes the Port’s property on their 
departure and it is believed to be of value for a variety of maritime uses;  

• BCS has no current maritime presence and has been cooperating in relocating to a five 
(5) acre (+/-) parcel at the South end of the former LBT where they would be a good 
buffer tenant between the Port’s dry bulk operations to the north and the public use areas 
to the south; 

• RMC/CEMEX currently has underutilized land area. The Port or Port tenants may be able 
to lease land from RMC/CEMEX to expand storage capacity; 

• Many smaller parcels are occupied by tenants with short term agreements or permits. 
These areas are shown in BLUE. Generally tenants utilizing Port lands under a permit 
have not made significant investments in the property and can more easily be relocated to 
open up space for alternate land uses; 

 
• Several smaller, non-maritime use tenants could be relocated from the area of Wharves 1 

and 2. The tenants that may be relocated as part of this plan include: 
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o The railcar restoration companies currently occupying a portion of Warehouse #1 
and who utilize the rail sidings adjacent to the waterfront for rail car storage, 

o A small leasehold to Esbro Chemical for pool chemical distribution (Warehouse 
#1 storage and Warehouse #2 area), 

o An 18,000 sq.ft. leasehold on Warehouse #2 for Lyngso Garden Materials, who is 
considering terminating their lease some time in 2005. 

• After tenants are relocated, Warehouse #1 may be removed from the terminal area. Two 
scenarios are possible after the warehouse is removed: 

o The Port could move the HS&G lease area forward, towards the waterfront and 
use the area adjacent to Frontage Road for non-maritime tenants, or 

o The Port could offer the additional land to HS&G/CEMEX, who expressed an 
interest in additional leased area HS&G/CEMEX has suggested that Warehouse 
#1 be removed. They have also suggested relocating their maintenance shop and 
office to Warehouse #2.  

3.1.3. Port Development Scenarios  
 
After assessing the market conditions at the Port prospective development options were 
discussed with Port personnel and a Theoretical Port Plan was developed. An assumption in the 
development of the plan was that all existing Port tenants would be accommodated in the plan.  
Refer to Figure 3.2.  
 
A likely future development for the Port is a new dry bulk terminal. However, alternative uses 
for the land area near Wharf 5 are discussed including general cargo and liquid bulk imports. In 
all cases, it was assumed that BCS is relocated to the south side of the LBT and USGS vacates 
their leased area to free up the 7 acre(+/-) parcel for development, as shown on Figure 3.2. 
 
General Recommendations: 
 
Short term changes: 

- Warehouse #1 is not utilized for maritime trade and is in poor condition. Remove 
Warehouse #1 and relocate the activities conducted in this building. 

- Relocate the railcar restoration companies from the area adjacent to Wharves 1 and 2. 
o A suggested location is the west side of the LBT as a buffer tenant between BCS 

and the public land use areas, 

o Provide shop facilities and extend a rail siding from the existing rail at Wharf 5. 

- Relocate Warehouse #2 tenants to accommodate HS&G/CEMEX’s office and 
maintenance shop in this building. Relocate HS&G/CEMEX truck scale to an area near 
Warehouse #2 and Hinman Rd.  

- Relocate BCS to the south end of the LBT. 
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Figure 3.2:  Existing Site and Development Plan 
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- Improve Pabco’s ship unloading and stockpiling conveyor system to allow unimpeded 
vehicular circulation along Herkner Road from the Port offices to the foot of Wharf 3. 

Long Term Changes: 
- Relocate ROMIC to an area along the East fenceline in the LBT to make room for 

Pabco’s improved material handling and dust control systems. Relocation would offer 
Pabco additional storage and truck circulation space and reduce the amount of stockpile 
spillage on Port roads. 

- Relocate Seaport Environmental and Central Concrete to the LBT area and relocate the 
Port office from the cargo handling areas. Moving all three non-maritime activities would 
free a sizeable parcel for a future marine cargo terminal served from Wharves 3 and 4 or 
Wharf 5. 

 
Development Option ‘A’ 
 
One alternative for the redevelopment of the areas located behind Wharf 5 is the development of 
a 7 acre(+/-) dry bulk terminal where USGS and BCS are now located. The adjacent 3.4 acre  
area is available for a variety of uses, and some suggestions are listed below.  

- All structures on the USGS and BCS leased areas are razed or relocated for other uses 
and the 7 acre site is dedicated to a new dry bulk terminal, which will be served by 
conveyor from Wharves 4 or 5. 

- The USGS building may be relocated to the LBT area and used for offices, shop facilities 
for the railcar restoration companies, Port maintenance building, or as a storage facility 
for project cargoes or weather sensitive cargoes received at Wharf 5. 

- Wharf 5 continues to be used for seasonal passenger cruise services and may be offered 
for the following optional services in the future: 

o Support a new dry bulk terminal; 

o Import liquid products for BCS; 

o Handle project cargoes or break-bulk cargoes with storage available on 3.4 acres 
of the LBT site. 

- The 3.4 acre open area may be used for storage for project or break-bulk cargoes, or for 
non-maritime tenants. 

 
Development Option ‘B’ 
 
A second option for the development of the areas adjacent to Wharf 5 includes a general cargo 
terminal and a smaller dry bulk terminal located on the north side of the USGS building. A 
general cargo terminal option would enable the Port to diversify its cargo. The BCDC  report  
noted, “…there needs to be multi-use, multi-commodity bulk and break-bulk terminals in SF Bay 
to handle all types of non-containerized cargoes in the future.”   The possible utilization of Wharf 
5 could satisfy this need. Key features of this option include: 

- The lease line for the USGS site is redrawn around the north side of the Butler building, 
providing a 5.3 acre general cargo terminal adjacent to Wharf 5; 
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- The 1.8  acre parcel north of the Butler building is a small dry bulk terminal and could be 
offered to IMI for bauxite. The bulk terminal could either be served from Wharves 3 and 
4 or Wharf 5; 

- If Wharf 5 was not utilized for dry bulk it could still be used for passenger cruise services 
and may handle liquid products and/or project/break-bulk cargoes with outside and 
covered storage available; 

- The remaining open area on the LBT site may be used for additional general cargo 
storage. 

3.1.4. General Considerations 
 
Dedicated Public Access Park: As a condition of the BCDC development permit for the USGS 
facility, a small public access park was installed between Wharves 4 and 5. Generally this 
location would be considered incompatible with a Port facility in this area due to public safety 
dangers inherent with cargo handling operations, dust, odor and noise issues. These issues will 
be magnified if Wharf 5 is developed as a general cargo or dry bulk handling berth. In addition, 
the Port receives foreign flagged vessels requiring compliance with the USCG security 
regulations. Public access facilities located in such close proximity to these vessels poses a 
potential security risk. 
 
Consideration was given to the existing public access park and the general recommendations are: 

• Continue to provide fencing and gates that would restrict access to the park when vessels 
are at the berth. 

• Continue to fence off the public access road to the park and around the park itself.  
 
Traffic Circulation: The Port expressed concerns regarding internal traffic circulation patterns 
and congestion, particularly along Hinman Road in the project study area. The overall truck 
patterns within the Port were assessed. An important issue facing the Port in improving internal 
truck circulation relates to the vessel unloading, stockpiling, and truck loading operations at the 
Pabco terminal. 
 
Conveyors used for gypsum stockpiling are stored along Herkner Road that parallels the 
waterfront, forcing vehicles to use the existing rail tracks to transit around the Pabco conveyor 
system. Furthermore, a portable conveyor used during vessel unloading is moved across this 
access route when a ship is unloaded, effectively forcing traffic to use Hinman road to access 
areas of the Port north of Pabco.  
 
This situation exacerbates traffic congestion, particularly on Hinman Road as vehicles use this 
main two-way road to access Wharves 1 and 2 terminal areas.  
 
The Pabco operation should be improved to allow vehicles to transit the site unobstructed by 
conveyors. This can be accomplished by elevating transfer conveyors that carry product to the 
terminal area from the wharf.  
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Traffic congestion on Hinman Road, particularly related to trucks double parking next to  
Warehouse #2 to level off loads, will be reduced if the non-maritime tenants are relocated i.e. 
Lyngso and Esbro. In addition, a suggestion was made by HS&G/CEMEX to convert the access 
road at the end of the Frontage Road to a one-way road to the RMC Construction Materials Park. 
This suggestion would allow for the creation of a counter-clockwise traffic flow from the 
frontage road to the access road through RMC Construction materials Park, RMC/CEMEX 
property and HS&G/CEMEX property to Hinman Road near the current HS&G/CEMEX office 
and truck scale. Hinman Road would be converted to a one-way road leading out of the Port 
property under this scenario. 
 
If the Pabco conveyors were elevated, the Port could use Herkner Road as a primary one-way 
traffic street, with secondary two-way movements for internal traffic flow, maintenance and 
other Port personnel. Trucks requiring access to Central Concrete, Pabco, HS&G/CEMEX, 
Griffin Soil and Hanson could enter near the Port office and follow Herkner Road to the terminal 
areas for loading. After loading, trucks could continue in the same direction and follow Hinman 
Road out of the terminal. This circulation pattern would not increase the traffic in front of the 
Port office significantly. Trucks would pass by the office once on the way in and would use 
Hinman road to exit. 
 
Truck Scales: Very few tenant trucks accessing the Port require truck scales, or they have a 
dedicated truck scale at their terminal. HS&G/CEMEX noted they could relocate their truck 
scale alongside Hinman Road, next to their relocated office in Warehouse #2. This scale could be 
used for both inbound and outbound truck weights. 
 
HS&G/CEMEX noted they could have in-bound trucks circulate around the facility via the 
access road through RMC/CEMEX to the scale on Hinman road, then continue on to the 
HS&G/CEMEX or RMC facilities. If the Pabco conveyors were elevated, trucks could circulate 
via Herkner Road to access the truck scale, then continue to the terminal areas and circulate back 
for final weight. 
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3.2.  Port Capacity 

3.2.1. General Considerations - Capacity Components 
 
Throughput capacity is the measure of the total cargo that passes through a port facility in a 
given period of time. Throughput for bulk materials is typically measured in tons per year, or 
million tons per year.  To determine a port’s annual throughput capacity, the following 
components are considered: 
 

1. Berth access capacity 
This component addresses the capacity to berth cargo vessels from the outer marker at 
the port entrance or, if no berth is available, direct them to anchorage.  Consideration 
must also be given to berth length and depth, and congestion within the harbor, turning 
basin and entrance channel. 
 

2. Berth occupancy 
This component addresses the capacity to unload and load cargo vessels to ensure 
proper berth occupancy such that each vessel’s waiting and berthing time is reduced to 
a tolerable level.  
 

3. Material handling: berth to/from storage 
This component addresses the equipment to move material between the berth and the 
storage area. It must also consider equipment for by-pass of storage, if direct 
loading/unloading from vessel to truck/railcar or vice versa occurs. 
 

4. Bulk material storage capacity 
This component considers the individual and overall storage capacity in conjunction 
with the length of time the average consignment remains in the terminal (dwell time). 
 

5. Movement of cargo into and out of storage 
Bulk material has to be loaded into and reclaimed from the storage area or silos or 
buildings with equipment of adequate capacity. In the case of exports, bulk material has 
to be unloaded from trucks and railcars and loaded into storage. In the case of imports, 
bulk material has to be loaded into trucks and railcars with adequate truck and rail car 
loading facilities.  
 

6. Gate capacity 
The capacity of the terminal gate and intermodal infrastructure (Port connector roads 
and rail service) must accommodate a level of activity equal to twice the berth 
throughput.  This is due to the fact that, in the case of imported cargoes, empty trains or 
trucks move into the terminal and leave with product to be delivered to the consignee. 
In the case of exported cargoes, cargo moves into the terminal by train or truck to be 
loaded into storage and then empty trains or trucks move out of the terminal. 
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3.2.2. Berth Access Capacity 
 
Observations & Analysis 
 
Access to and from the berths at Redwood City is through the Redwood Creek Channel, which 
connects the Port to San Francisco Bay and the Pacific Ocean. The authorized depth of the  
channel and turning basins are to minus 30 feet Mean Lower Low Water (MLLW), and the 
berthing areas are currently dredged to a depth of minus 34 feet. Import vessels are traditionally 
loaded to the higher of the two daily high tides and schedule the arrival to the Port such that they 
enter on the higher high tide. Export vessels (Sims Metal) follow a similar practice only in 
reverse. Vessels are loaded at the Port to the higher high tide and leave the Port at high tide.  
 
According to reports produced for the Port by other parties, “USACE maintenance dredging to 
authorized depth has not taken place due to lack of funds or diversion of funds to other uses. 
Although authorized at a depth of 30 feet, silting has reduced the current Redwood City channel 
depth to 27.2 feet.”1 The report documents the berth access restrictions and limitations caused by 
the silted channel, i.e. the vessels can not realize maximum loading capacity due to the shallow 
channel. The maintenance dredging is in the Corps’ FY 06 budget, and it is expected yo be 
completed by mid-December, 2005. 
 
The practice of timing the higher of the high tides potentially creates timing and delay issues 
with regard to berth access capacity. Loaded vessels entering the Port must not only time the 
entrance with the tides, but must also wait on the departure of vessels utilizing the same berth. 
The advantage of the current berth utilization at Wharves 1 and 2, however, is that empty vessels 
are not restricted to the tidal fluctuations and can leave the Port at any time. The exception is the 
daylight-transit-only restriction placed on very large vessels like the CSL Nelvana. 
 
Conclusions 
 
The Port is not expected to experience any significant restrictions to growth related to gaining 
access to the berths through the Redwood Creek Channel. Maintenance dredging, scheduled for 
October, 2005, will improve conditions at the Port related to the silted channel. 
 
Minimal delay is assumed to result from a conflict between the tenants’ practice of timing ship 
arrivals and departures to the higher high tide and waiting on departing vessels. Empty vessels 
are not restricted to tidal fluctuation and can wait in the turning basin while loaded vessels are 
berthed, thus reducing delays and improving berth access capacity. 
 
The berth utilization at Wharves 3 and 4 has the potential to be greatly impacted by the tidal 
fluctuations. Sims Metal export vessels are commonly loaded to the higher high tide draft depth 
and the ships wait at the berth for the higher high tide, which increases their time at berth. 
 

                                                 
1 Reference: June 2005 Port of Redwood City Dredging Issues and Impacts, HPA and The Tioga Group 
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3.2.3. Berth Occupancy 
 
Assumptions 
 
Berth occupancy is defined as a percentage of the number of days that a berth is occupied 
divided by the number of days that the port is available in a year. Based on experience, a port 
/berth occupancy of 65% is a reasonable target, where ship waiting will not be excessive; 
however,  information gathered from Port tenants indicated vessel arrivals are at a near-random 
level for the cement vessels calling at Wharf 1 and HS&G/CEMEX’s vessels calling at Wharf 2. 
The long voyage was cited as the reason for irregular arrival dates for the cement vessels, and 
availability of the Canadian Steamship Lines (CSL) vessels was cited by HS&G/CEMEX as the 
reason for scheduling difficulties. Limited control over vessel arrivals generally leads to an 
increased probability of berth conflicts, so a maximum acceptable berth occupancy of 60% was 
assumed for Wharves 1 and 2.  
 
Conversations with representatives from Sims and Pabco indicated fairly reliable vessel arrivals 
(within a day +/-) so the typical 65% port/berth occupancy was assumed for Wharves 3 and 4.  
 
Because the Port operates year round, the port/berth availability for barges and vessels is 365 
days per year, less holidays. A deduction of 5 days was made to account for holidays at the Port. 
Thus, the port is available for all vessels a total of 360 days per year. 
 
Port officials indicated there are very few days in a year when weather affects loading or 
unloading operations for most activities. Only cement unloading is affected by weather, which is 
reflected in the low through-the-ship unloading rates observed in the data supplied by the Port.  
 
Generally, additional time allowances would be made in occupancy calculations to account for  
potential downtime, but for this study actual “through-the-ship” rates derived from data provided 
by the Port were utilized. The time-at-berth data tracked by the Port indicates time from the last-
line-tied to last-line-released and inherently includes all downtime actually incurred while at 
berth including weather delays, breaks, equipment breakdown, storage shortfalls, and so on. 
According to Port officials, additional time related to documentation (USCG, Customs and 
Immigration) is included in the time-at-berth data provide by the Port. Additional time spent at 
berth assumed for berth occupancy estimates includes: 
- Berth access issues related to timing the higher high tides (Sims Metal only) 
- Vessel berthing (approach and turning if necessary), 
- Line handling and tying off, 
- Line handling for release, 
- Vessel de-berthing (leaving the berth and turning if necessary). 
 
For berth occupancy calculations, an average wait time of 6 hours was assumed for Sims Metal 
vessels waiting on higher high tide. The higher of the high tides may occur only once every 24 
hour day, with exceptions at certain times of the year when the two high tides are nearly equal 
and will occur every 12 hours (+/-). The wait time at the berth could range anywhere between 
this tidal cycle, and it is assumed 6 hours represents a reasonable average wait as spread out over 
all vessel calls through a calendar year. 
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The assumptions used for estimating total berth occupancy are summarized in Table 3.1.  
 

Table 3.1:  Berth Occupancy Added Time Assumptions 
 

Belted Vessels / Passenger Ships Cement Vessels 
Time (hours) Activity Time (hours) Activity 

0.5 Berthing   0.5 Berthing   
0.25 Tie off   1 Tie off   
0.25 Release   0.25 Release   
0.5 Deberthing 0.5 Deberthing 

0 Tide considerations 0 Tide considerations 
1.5 hrs. per vessel 2.25 hrs. per vessel 

Barges Sims Vessels 
Time (hours) Activity   Time (hours) Activity 

0.125 Berthing   0.5 Berthing   
0.125 Tie off   1 Tie off   
0.125 Release   0.25 Release   
0.125 Deberthing 0.5 Deberthing 

0 Tide considerations 6 Tide considerations 
0.5 hrs. per vessel 8.25 hrs. per vessel 

 
 
For evaluation purposes, the berths were classified according to actual or potential cargo handled 
and Wharves 1 and 2 and 3 and 4 were separated as follows: 
- Wharf 1: Cement import berth, 
- Wharf 2: Multi-commodity dry bulk import berth (imported sand, limestone and aggregates), 
- Wharf 3: Scrap metal export berth and dry bulk import berth (ship-to-trucks bauxite and  

aggregates), 
- Wharf 4: Multi-commodity dry bulk import berth (gypsum and aggregate), 
- Wharf 5: Passengers, future general cargo, dry and/or liquid bulk import berth. 
 
Existing Berth Activity 
 
The following tables summarize the activities at the Port in FY2005. It can be seen that a total of 
60 cargo vessels, 96 barges and 20 passenger vessels carrying a total of 1,908,172 MT of cargo 
and 1,267 passengers called on the Port during this period. The total number of days the vessels 
spent at berth (last-line-tied to last-line-released) was recorded as 268 days.  
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Table 3.2 summarizes berth activity by tenant for FY2005. This table identifies the primary users 
of the Port’s marine facilities. 
 

Table 3.2:  FY2005 Berth Summary by Tenant 
 

Time No. Vessels Tonnage Berth(s) Tenant 
(Days) Barges Ships (MT) Occupied 

HS&G/CEMEX 49.39 81 14 552,182 1A , 1 , 2 
IMI 14.47 1 2 80,408 3 
Pabco 21.28 14 10 297,766 4 
RMC/CEMEX 123.86 0 17 583,542 1 
SIMS Metal 43.84 0 17 394,274 3 
Non-Cargo 15.13 0 20   5, F 
TOTALS 267.97 96 60 1,908,172   

  
Days Barges Cargo 

Ships 
MT 

  
 
Table 3.3 summarizes berth activity by wharf for FY2005. Time is added to the recorded time to 
account for the additional time spent at berth not included in the recorded time. The total time 
shown in the Estimated Occupancy column is used for berth occupancy analysis. 
 

Table 3.3:  FY2005 Berth Summary by Berth 
 

Recorded 
Time 

Added 
Time 

Estimated 
Occupancy No. Vessels  Berth 

(Days) (Days) (Days) Barges Ships  
1A 34.40 1.52 35.92 73 0  
1 127.75 1.94 129.68 8 17  
2 11.11 0.88 11.98 0 14  
3 57.81 6.21 64.01 0 20 One Non-Cargo ship 06/25 
4 23.93 1.00 24.93 15 11 One Non-Cargo ship 04/22 
5 12.76 1.06 13.83 0 17 Non-Cargo 
F 0.22 0.06 0.28 0 1 Non-Cargo 

TOTALS 267.97 12.67 280.64 96 80  
  Days Days Days Barges Ships  

1+2 138.85 2.81 141.67 8.00 31.00  
3+4 81.74 7.21 88.95 15.00 31.00  

 
Table 3.4 summarizes berth occupancy by cargo. The importance of this table is the Net 
(Un)loading rates for the various cargoes over the year, which are used for berth occupancy 
analysis. The net rates include downtime related to weather delays, storage capacity shortfalls, 
equipment downtime, and any other work stoppages. The rates were derived by dividing the total 
tonnage by the total time at berth. 
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Table 3.4:  FY2005 Berth Summary by Cargo

Recorded 
Time 

(Days) 

Added 
Time 

(Days) 

Estimated 
Occupancy

(Days) No. Vessels 
Berth(s)

Occupied Total Volume (MT) 
Avg. Shipment

(MT) 

Net 
(Un)Loading 

Rates  
(MT per hour) 

Cargo 

      Barges Ships   Barges Ships Barges Ships Barges Ships 
Dredged 
Sand 38.29 1.69 39.97 81 0 1A, 1 187,690   2,317   195.6   
Import Sand 4.91 0.50 5.41 0 8 2  182,763   22,845   1407.7 
Cement 123.86 1.77 125.63 0 17 1  583,542   34,326   193.5 
Gypsum 21.87 0.94 22.81 15 10 4 50,901 250,512 3,393 25,051 253.4 773.0 
Limestone* 6.20 0.38 6.57 0 6 2  181,729   30,288   1152.0 
Other ** 13.88 0.13 14.00 0 2 1, 3  76,761   38,380   228.4 
Scrap 43.84 6.02 49.86 0 17 3  394,274   23,193   329.5 
                       
Imports 209.00     96 43             
Exports 43.84     0 17             
                       
Non-Cargo 15.13 1.25 16.38 0 20 5, F  1,267        
         Ships    Passengers        
                          
TOTALS 267.97 12.67  280.64 96 60   238,591 1,669,581        
       1,908,172     
*  Limestone was a new commodity in FY2005 (Tonnage was realized in 2H2005)   
** Other Cargo in FY2005 was Bauxite (Wharf 3). 10,000MT of ground slag received by RMC/CEMEX is included with the cement tonnage 
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Observations & Analysis 
 
Referring to Table 3.3, Wharves 1 and 2 berths were the most highly utilized, with Wharf 1 
activity far outweighing that of Wharf 2. The benefits of utilizing belted self-unloading vessels 
can be seen in the small amount of time the 14 vessels spent at Wharf 2, and the short duration 
the 10 ships and 15 barges spent at Wharf 4. This is the underlying reason the wharves were 
separated for analysis in this report. The vast difference in handling rates demanded individual 
attention be paid to each of the cargo-handling activities versus using an all-encompassing 
average throughput rate for the Port. 
 
In FY2005 the cement vessels occupied roughly 126 days and the limestone and sand vessels 
only occupied 12 days, and yet the Port still reported incidents of berth conflicts. The berth 
occupancy can quickly exceed comfortable levels if the cement import tonnage increases and/or 
the Port begins to receive cargo at Wharves 1 and 2 in non-belted vessels. For example, if 
HS&G/CEMEX or a new tenant begin to receive geared vessels (clamshell unloading) the 
expected net unloading rate can be as low as 250-300MT/hour, which equates to 4 to 5 days at 
berth for a 30,000DWT shipment. A belted vessel may discharge this same size shipment in 
under 24 hours. 
 
The following table, Table 3.5, identifies the maximum berth throughput capacity of the two 
major cargo handling wharves, 1-2 and 3-4, under current operating conditions. The assumptions 
were described earlier in this section and include: 

- Working days = 360 per year (365 less five holidays). 
- Maximum acceptable occupancy at Wharves 1 and 2 is 60% and at Wharves 3 and 4 is 65%. 
- The Net Handling Rate is derived from Table 3.4 and reflects actual ‘through-the-ship’ rates 

seen in FY2005   
 
The calculated figures include: Available Days, Effective Days, Average MT per day, and 
Annual Throughput. The Available Days are defined as the number of days in a year the berth 
may be occupied and is the product of Working Days and Maximum Occupancy. The Effective 
Days represent the amount of time the shared berth is used by one of the wharves. Because the 
berths are shared and the cargo handling rates vary, a percentage of the time available was 
assigned to approximate the number of days the berth is available for each cargo handling 
activity. The shared time can fluctuate as shown in the two Wharf 1-2 scenarios in Table 3.5. The 
Average MT per day is the product of the Net Handling Rate * 24 hours, and the Annual 
Throughput is the product of the daily throughput and the Effective Days 
 
The various scenarios presented are: 
 
- Wharf 1-2, Scenario A: This scenario assumes a maximum possible throughput of roughly 

600,000MT of cement annually, which is related to storage limitations. At this level, the 
cement vessels will occupy the berth roughly 57.5% of the time, leaving 42.4%, or 92.6 days 
for other vessels. 

 
- Wharf 1-2, Scenario B: The second scenario assumes RMC/CEMEX tonnage levels 

increase to the current permitted level, 892,000MT per year. It can be seen that only 14.0% 
of berth time, or 30 days are now available for handling other cargoes. 
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- Wharf 3-4: The time at berth is arbitrarily split 70:30 between cargo handling activities at 
Wharf 3 and Wharf 4 respectively. This demonstrates the impact the Net Handling Rate has 
on berth occupancy. At this split, each wharf theoretically can handle roughly 1.3 million 
tons, even though the time at berth is vastly different (163.8 vs. 70.2 days). 

 
Table 3.5:  Current Maximum Berth Throughput Capability: 

  Wharf 1-2 Wharf 1-2 
  Scenario A Scenario B Wharf 3-4 
  Wharf 1 Wharf 2 Wharf 1 Wharf 2 Wharf 3 Wharf 4 

Working Days 360 360 360 
Maximum Occupancy 60% 60% 65% 
Available Days 216 216 234 
Share of Time at Berth 57.9% 42.1% 86.0% 14.0% 70.0% 30.0% 
Effective Days 125 91 185.8 30.2 163.8 70.2 
Net Handling Rate 200 1200 200 1200 330 775 
Average MT per day 4800 28800 4800 28800 7900 18600 
Annual Throughput  
(MT/year) 600,000 2,620,798 892,000 868,800 1,294,020 1,305,720

Totals (MT/year) 3,220,798 1,760,800 2,599,740 
 
Table 3.6 on the following page projects the berth occupancy in response to projected cargo 
demands. The estimated days at berth is calculated by dividing the projected cargo throughput by 
the actual net cargo handling rates for FY2005. The estimated days at berth are used to calculate 
the projected berth occupancy, which defines when Wharves 1 and 2 or Wharves 3 and 4 need to 
be upgraded to operate as separate berths. 
 
Additional cargo not shown in the cargo projections was added to this table for analysis. Other 
future cargo was added to Wharf 2 to represent presently undefined cargo that HS&G/CEMEX 
may capture at the existing terminal. A starting value of 50,000MT in 2006 and 3% annual 
growth was assumed. Secondly, a future dry bulk terminal was assumed, which may be served 
from Wharf 4 or Wharf 5 (Wharf 5 was not included in the berth occupancy analysis because of 
its very low occupancy at this time). A starting value of 250,000MT in 2007 and 3% annual 
growth was assumed for the new dry bulk terminal. 2007 was chosen as a starting point to allow 
for the time it will take to make the land adjacent to Wharf 5 available, attract a new tenant, and 
construct a new bulk terminal.  
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Table 3.6:  Berth Projections – Dry Bulk Cargoes 
 

 FY20053 FY2010 FY2015 FY2020 
WHARF 1A         
Dredged Sand 187,690 187,690 187,690  187,690

Est. Days at Berth  39.97  39.97  39.97  39.97
WHARF 1A Est. Days   39.97   39.97   39.97  39.97

Number of Berths 1   1   1   1  
Estimated Occupancy 11%  11%  11%   11% 

WHARF 1                 
Cement 583,542  708,898  876,198   1,082,980  

Est. Days at Berth   125.63   152.61   188.63   233.15
WHARF 2                 
Import Sand 182,763   266,651   389,044   567,615   

Est. Days at Berth   5.41   7.89   11.52   16.80
Limestone 181,729  446,689  548,982   674,699  

Est. Days at Berth   6.57   16.16   19.86   24.40
Other Future Cargoes1    56,275  65,239   75,629  

Est. Days at Berth      4.69   5.44   6.30
WHARF 1+2 Est. Days   137.61   181.35   225.44   280.66

Number of Berths 1   1   1 2 1 2 
Estimated Occupancy 38%   50%   63% 31% 78% 39% 

WHARF 3                 
Scrap Metal 394,274  481,802  588,763   719,468  

Est. Days at Berth   49.86   60.93   74.46   90.99
WHARF 4                 
Gypsum - Ships 250,512  273,809  299,273   327,106  

Est. Days at Berth   13.50   14.76   16.13   17.63
Gypsum - Barges 50,901  55,635  60,809   66,464  

Est. Days at Berth   8.37   9.15   10.00   10.93
Other (Bauxite) 76,761  106,629  131,047   161,057  

Est. Days at Berth   14.00   19.45   23.91   29.38
Other Future Cargoes2    273,182  316,693   367,133  

Est. Days at Berth      37.94   43.99   50.99
WHARF 3+4 Est. Days   85.74   142.24   168.48   199.92

Number of Berths 1   1   1   1   
Estimated Occupancy 24%  40%  47%   56%  

Total Cargo (tons) 1,908,172 2,857,260  3,463,737  4,229,842  
Est. Days at Berths   263   364   434   521

(1) Future un-defined cargoes to be captured by existing tenants. Assume 50,000MT in 2006, 3.0% annual projected growth 
(2) Future un-defined cargoes at a new Dry Bulk Terminal. Assume 250,000MT in 2007, 3.0% annual projected growth 
      (Tonnage may be handled at Wharf 5 vs. Wharf 4 as shown) 
(3) Port's fiscal year (FY) runs from July through June      
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Conclusions 
 
The throughput capacity of Wharves 1 and 2 is highly dependent upon the rapid turnaround time 
of the belted, self-discharging vessels currently utilized.  
 
The high occupancy of Wharf 1 is related to the cement unloading operation, and not necessarily 
the number of vessel calls. This can be seen in Table 3.4, which indicates the average unloading 
rate for the cement operation was under 200 MT per hour over the year.  
 
Wharves 1 and 2 can operate as a single berth successfully until projected cement tonnage levels 
shown for 2015 are reached, as seen in Table 3.6. As cement import tonnage approaches the 
permitted throughput level of 892,000MT, very little time is left available to handle other 
commodities at the combined Wharf. Improvements will need to be made to the cement handling 
equipment to improve the throughput capacity and reduce the time the cement vessels are at the 
berth. Alternatively, more drastic improvements will need to be made whereby the Siwertel is 
converted to a traveling machine. This change will allow Wharves  1 and 2 to operate as 
independent berths. Beyond 2015, RMC/CEMEX will need to increase permitted throughput 
levels to meet demand, and some time between 2015 and 2020 the Siwertel will need to be 
converted because the cement operation will almost fully occupy Wharves 1 and 2.  
 
Excess capacity exists at Wharves 3 and 4 into the foreseeable future, even with a new dry bulk 
terminal. The low annual utilization of Wharves 3 and 4  indicates that it is feasible from an 
occupancy standpoint to use Wharf 3 as a backup berth for Wharves 1 and 2. Cargoes may be 
offloaded at Wharf 3 using trucks to carry the product to the storage yard, which is not a very 
efficient operation, and will drastically slow down the belted vessels. This should be considered 
a last resort, and expansion planning will include consideration for maintaining existing 
operations as much as is feasible and practical to avoid this scenario. 
 
Wharf 5 is underutilized and has ample capacity to support the existing cruise passengers, future 
liquid bulk cargoes, and a future general cargo terminal or an additional dry bulk terminal. 

3.2.4. Material Handling: Berth to/from Storage 
 
Observations & Analysis 
 
Material handling systems at the berth and equipment utilized to move material between the 
berth and the storage area are critical to the overall throughput capabilities of the Port. This 
includes ship unloading and loading equipment and transfer systems which move product 
material to and from the berth such as conveyors or trucks. 
 
The bulk material handling equipment utilized to unload belted, self-discharging vessels was not 
reported to drastically restrict ship unloading rates or contribute to berth conflicts.  
 
The equipment currently used by HS&G/CEMEX can handle a reasonably high handling rate 
(2500 MT/hour), but it is undersized when compared to the maximum unloading capacity of the 
CSL vessels, which in some cases can achieve discharge rates of 4000 - 5000 MT/hour.  
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The conveying equipment used by Pabco is undersized, but acceptable for the discharge rate of 
the CSL gypsum vessels. The CSL Trailblazer that calls on the Port has a discharge rate of 1500 
MT/hour, and the equipment is designed for 1000 MT/hour. It is believed Pabco can fully 
discharge a gypsum shipment to their storage yard with minimal delay related to material 
handling equipment. However, the layout of the equipment is problematical because of the 
interference to traffic circulation within the Port. 
 
One issue related to berth utilization at the Port is the stationary equipment utilized to load 
vessels at Wharf 3 and unload vessels at Wharf 1. Cement vessels at Wharf 1 and scrap steel 
vessels at Wharf 3 must shift under the equipment, which ties up the entire length of the berths as 
shown in Figure 3.3. Figure 3.4 shows the belted vessels at berth to reveal how long these vessels 
are. Under the current arrangement, two vessels can not occupy the berths at Wharves 1 and 2 or 
the berths at Wharves 3 and 4 simultaneously. The stationary equipment has the following 
impact on berth occupancy: 

• The cement and scrap steel vessels must shift under the stationary equipment, which is 
generally slower than if the equipment moved alongside the vessel, 

• Additional time is required for tying off the vessels because extra-long lines are 
employed to tie-off and shift the vessel. 

 
RMC/CEMEX also experiences ship unloading equipment inefficiencies related to the Siwertel 
ship unloader. The Siwertel has a very low throughput rate during cleanup operations. 
 
Conclusions 
 
Future equipment designed to receive product from belted, self-discharging vessels should 
consider the maximum unloading rates of the CSL vessels and should, where possible and 
practical, be installed to match or exceed this capacity. 
 
Moving the location of the Pabco hopper without converting the stationary ship loader will not 
resolve the conflict with the Sims ships due to the size of the vessels and the need to shift the 
Sims scrap ship. Even if the Pabco hopper were located at the southern extreme of Wharf 4, it 
would still not be possible to berth the CSL Trailblazer gypsum vessel and even partially load a 
scrap ship. However, if the Pabco receiving hopper were located further south, it may be possible 
to unload barges and load a scrap ship simultaneously, which would improve berth occupancy 
and in some circumstances reduce waiting times..  
 
The stationary cement ship unloader and scrap steel ship loader create berth conflicts. Long term 
corrective action to the stationary unloading and loading equipment at Wharves 1 and 3 would 
create a 5-berth Port as shown in Figure 3.5. 
 
A long-term solution to the berth occupancy issues at Wharves 1 and 2 related to the stationary 
cement unloading system is to convert the present design at Wharf 1 to a traveling system. This 
can be accomplished by completing the following: 

• Expand Wharf 1 to provide a pile supported concrete platform with rails mounted on the 
surface for a gantry mounted, traveling Siwertel (or similar) cement unloader.  
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• Mount the Siwertel on a traveling gantry or install a new traveling machine if 
investigations prove this enhancement is not feasible.  

• Modify the cement receiving system to accommodate the traveling unloader. 

• Construct additional cement storage capacity.  
 
Steps should be taken to try to improve the efficiency of the existing cement unloading system to 
reduce the time cement vessels are at berth. Possible short-term solutions include: 

• Investigate equipment additions and modifications that will improve cleanup operations 

• Monitor unloading rates to identify and correct operator inefficiencies.
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Figure 3.3:  Bulk Vessels Loading/Unloading 
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Figure 3.4:  Belted Vessels Loading/Unloading 
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Figure 3.5:  4-Berth Plan 
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3.2.5. Bulk Materials Storage Capacity 
 
Observations & Analysis 
 
This component considers storage capacity in conjunction with the length of time the average 
consignment remains in the terminal (dwell time). It is an important factor because each terminal 
should have adequate capacity to receive a full consignment cargo when a ship arrives. If 
movement out of storage is slow due to reduced sales or other conditions and the terminal does 
not have adequate surge capacity to account for fluctuations in the market, ships may be held up 
at the berth while storage is made available. The minimum recommended storage capacity for 
landside storage capacity of waterborne commodities is 1.5 times the maximum expected 
shipment, and two-times is generally preferred when longer voyages are common and arrival 
times are difficult to predict.  
 
Storage capacities and limitations, if any, to cargo handling capabilities at the Port are: 
 
- RMC/CEMEX presently has 60,000 MT of storage capacity and receives an average of 

33,700MT per shipment. Their annual throughput is permitted to 892,000MT/year, but they 
estimate it is restricted to 600,000MT/year because of storage limitations. RMC/CEMEX 
relayed they have an unpredictable dwell time related to the three to four weeks the cement 
is at sea from the time the shipment is ordered. During this time changes in market 
conditions can effect the amount of cement sold and the amount of cement storage available 
when the ship arrives. In addition, various delays can occur over the long voyage that result 
in an unpredictable ship arrival schedule.  
 
The storage capacity shortfall has resulted in ship unloading delays for RMC/CEMEX.  
Ships have, on occasion, had to wait at the berth because the silos were filled to capacity 
before the ships were fully discharged. Additional storage at Redwood City is currently 
being investigated by RMC/CEMEX. 

 
- HS&G/CEMEX can store roughly 150,000 MT of sand and aggregate product on their 

current site adjacent to Wharves 1 & 2 with adequate space allowed for truck movements 
through the terminal. HS&G/CEMEX could potentially handle in excess of 1,500,000 
MT/year of dry bulk products on this site, which will accommodate projected tonnage levels 
to 2020. However, this throughput level is strongly dependent on the dwell time of the 
products, which fluctuate with the needs of the cement plants and other construction-
industry customers HS&G/CEMEX serves. Additional storage would allow HS&G/CEMEX 
to pursue new and diverse customers. Limitations to expanding storage capacity within the 
existing lease area include the location of the office trailer, truck scale and electrical gear. 
HS&G could expand storage capacity on their current lease by removing their trailer and 
relocating the truck scale and other obstacles from the terminal site. 

 
- Pabco has roughly 40,000 MT of outside storage capacity, and when fully utilized, their 

stockpiles spill out on to Port roads. Pabco shipments arrive in barges and ships, and average 
consignments are 3,400 MT and 25,000 MT respectively. Their annual throughput is 
estimated to be limited to 400,000MT/year with current storage capacity, which is adequate 
to meet the demand projections to 2020. Pabco representatives indicated long term growth is 
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expected to be flat because of restrictions at the Pabco wallboard plant, and stated the need 
for additional storage was not a top concern. Regardless, the Pabco terminal should improve 
containment and dust control measures for their material such that they do not negatively 
impact lands outside their lease area. 

 
- IMI does not have a defined terminal within the Port complex. IMI bauxite shipments have 

been stored on the RMC/CEMEX property and most recently on the former LBT site. 
Bauxite could become a recurring commodity at the Port if an adequate bulk handling 
terminal can be developed. IMI received two shipments in FY2005, averaging 38,380 MT. 
The dwell time for bauxite is several months and only two shipments per year are expected. 
A bulk terminal with storage capacity for roughly 45-50,000 MT of bauxite should be 
developed to secure this customer. A 2 acre (+/-) site would provide for adequate storage 
and truck access for unloading and loading. 

 
General Cargo 
 
General Cargo can be handled at the Port in the future. Various design alternatives are possible, 
but for this analysis the general cargo terminal capacity was calculated assuming a 2.4 acre 
terminal in the USGS area with covered storage capacity in the USGS Butler building (27,000sf).  
 
A crane will be required to handle products to and/or from gearless break-bulk vessels. 
Otherwise, general cargo vessels will use ships’ gear to offload breakbulk cargos at the existing 
wharf. Mobile equipment will be utilized to move the cargo from the wharf to a nearby transit 
shed. Product from the transit shed will be sent from the terminal in trucks. 
 
Assumptions: 

- Non-containerized break-bulk cargoes (steel & forest products). 

- 30 day dwell time for open storage, 45 days for covered. 

- Storage density for steel and other mixed cargo:  

o one MT of goods per square meter (4,050 tons per acre of open stacking area); 

o stacking area is assumed to be roughly 75% of a transit shed total footprint 
and roughly 85% of open storage area (room for circulation, etc.). 

- Covered storage for paper rolls:  
o one ton rolls, 4ft dia x 3 ft. high, stacked 5 high; 

o 5 tons of storage requires 12.56 sq.ft, (0.4 tons / sq.ft.); 

o 50% additional space is required for cart loading, aisles, etc.  
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Table 3.7:  General Cargo Terminal Throughput Capacity 

  Covered Storage Open Storage 

Non-Storage Area 25% 15% 

Average Storage Density 0.4  MT/sf. 4,050 MT / Ac. 

Avg. Dwell Times (Days) 45 30 

Cycles per Year 8.1 12.2 

Total Storage Area Available 27,000 sf. 2.4 Ac. 

Net Storage Area Available 20,250 sf. 2.0 Ac. 

Storage Capacity 8,100 MT 8,262 MT 

Annual Capacity (MT / year) 65,700 100,521 
 
Table 3.8 summarizes the Port’s current annual throughput capacity based on the storage 
capacity of the various tenants and the current berth arrangement (Wharf 1A, Wharves 1+2, 3+4 
and Wharf 5). The existing cargo mix is assumed whereby Wharves 1A, 1+2 and 3+4 are dry 
bulk handling berths. Wharf 5 is shown as the future general cargo handling berth. Passengers, 
dry and liquid bulk cargoes may also be handled at Wharf 5.  
 

Table 3.8:  Current Port Throughput Capacity Based on Storage Capacity 

 
  Wharf 1-2 Wharf 3-4 Wharf 5 

  

Wharf 1 
RMC/ 

CEMEX 

Wharf 2 
HS&G/ 
CEMEX 

Wharf 3 
Sims Metal 

& IMI 

Wharf 4 
Pabco 

 

Covered 
(SF) 

Open 
(Ac.) 

Terminal Acres / SF 17 7.5 13 1.9 27,000 2.4 
Storage Cap. (MT) 60,000 150,000 150,0001 40,000 8,100 8,262 
Throughput (MT/yr) 600,000 1,500,000 650,0002 400,000 65,700 100,500

TOTALS 2,100,000 1,050,000 166,200 
(1) Sims Metal (100,000MT) + 50,000 MT for temporary storage of bauxite (various locations in Port complex) 
(2) Wharf 3 throughput estimate includes 500,000 MT Sims Metal exports and 150,000 MT imported bauxite 

 
Conclusions 
 
In order to keep up with projected cargo demands, the following storage enhancements will need 
to be made at the Port: 
- RMC/CEMEX handled 573,542 MT of cement in FY2005 and they are limited to roughly 

600,000 MT/year throughput because of storage limitations. They will need to add storage 
capacity in order to meet even short term projected increases in demand. 

- If the Port wishes to secure IMI as a new tenant, it will need to develop a small dry bulk 
terminal (2 acres +/-) for storing and handling bauxite. 
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- If the Port wishes to secure a major new tenant, it will need to develop a large dry bulk 
terminal is response to customer demand. This terminal can be located within the current Port 
boundaries in the area of the LBT or in newly created parcels of land adjacent to Wharf 5 if 
BCS moves to the LBT and USGS vacates their facility. 

3.2.6. Material Handling: In to and Out of Storage 
 
Observations & Analysis 
 
Bulk material has to be loaded into and reclaimed from the storage areas or silos with equipment 
of adequate capacity. Most terminal operators indicated they have adequate equipment capacity 
for loading out product and that they could keep up with demand. The only indication given that 
equipment capacity limited throughput was provided by Sims Metal.  
 
Sims Metal indicated the current grinding equipment operates at an annual throughput of 
400,000MT/year with minimal overtime and additional shifts. The equipment is capable of 
grinding at 500,000MT/year with additional shifts and is adequate for the projected increases in 
annual throughput to 2010. 
 
Conclusions 
 
Most Port tenants are not expected to experience restrictions on throughput capacity or 
limitations to future  growth related to landside material handling equipment with the exception 
of Sims Metal. 
 
Sims Metal will need to upgrade grinding equipment to keep up with projected demand beyond 
2010. 

3.2.7. Gate Capacity 
 
Observations & Analysis 
 
The capacity of the terminal gate and intermodal infrastructure (Port connector roads and rail 
service) must accommodate the level and type of activity expected at the Port. Because of the 
types of products handled and the local areas served, the Port is primarily served by trucks for 
both imports and exports. The Port will experience heavy demand increases on the internal roads 
and connecting infrastructure as commodity flow continues to increase. 
 
During interviews with current Port tenants, Port access was listed as the most probable 
bottleneck and limiting factor for future growth and expansion. Access to the Port from Highway 
101 may prove difficult as demand increases at the Port, and truck queuing areas are needed for 
waiting trucks and improved circulation around the Port. 
 
Rail service was noted as a hindrance to growth, but as it relates to getting service from Union 
Pacific, not as it relates to capacity at the Port. The Port will need to evaluate rail layout and 
efficiencies in the future if rail service becomes more accessible. 
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Conclusions 
 
The Port may expect to experience traffic congestion related to increased truck traffic as demand 
at the Port grows. Truck access is not believed to hinder commodity transfer at this time, but may 
restrict annual throughput growth if improvements are not made to the internal road system 
initially, then to the interchange and truck access route from Highway 101. 
 
Changes to the truck circulation patterns within the Port complex are addressed briefly and in 
general terms in this report. A more detailed evaluation and study of the overall impact truck 
traffic has on the Port and Port connecting infrastructure should be conducted in the future. A 
detailed traffic study can help identify problem areas and recommend solutions to ensure 
bottlenecks do not hinder tenants’ product movements and stifle future growth.   

3.3. Conclusion: Overall Throughput Capacity 
 
The analysis of the physical layout of the Port and the six key capacity components defines the 
overall throughput capacity of the Port, which is summarized in Table 3.9.  
 

Table 3.9:  Port of Redwood City Dry Bulk Throughput Capacity (000’s MT/year) 

Tenant Commodity Berth FY2005 
Actual 

Present 
Maximum 
Capacity 

Future 
Maximum 
Capacity 

FY2020 
Projected 
Tonnage 

HS&G/CEMEX Dredged Sand 1A 188 200 200 188 
HS&G/CEMEX Imported Sand, 

Limestone, Other 
2 364 1,500 1,500 1,242 

RMC/CEMEX Imported Cement 
& Ground Slag 

1 584 600 1,200 1,083 

Pabco Imported Gypsum 4 301 400 400 394 
Sims Metal Exported Scrap 3 394 500 750 719 
IMI / other Bauxite / other 3 77 150 (*) 200 161 

Future Dry Bulk Dry Bulk Varies 0 0 500 Undefined
Totals 1,908 3,350 4,750 3,787 

* Assumed annual capacity for Bauxite under current conditions and temporary storage locations 
 
The total terminal capacity for handling dry bulk cargoes at the Port, without making drastic 
changes to berth arrangements or land use, could potentially reach 3.35 million MT per year. The 
Future maximum capacity of the Port, within its current boundaries, could reach 4.750 million 
MT per year. The major improvements needed to achieve this throughput level include: 
 

1. RMC/CEMEX will need to add storage capacity for cement and increase its current 
permitted throughput level to meet projected demand. Wharves 1 and 2 will have to be 
upgraded to operate as independent berths as RMC/CEMEX reaches and exceeds 
currently permitted throughput levels. 
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2. Sims Metal will need to upgrade existing grinding equipment to achieve projected 

throughput levels beyond 2010. 
 

3. If the Port wishes to secure IMI or a similar customer as a new tenant, it will need to 
develop a small dry bulk terminal (2 acres +/-) for Bauxite. or other similar future product 
with low annual throughput levels. 
 

4. If the Port wishes to secure a major new tenant, it will need to develop a large dry bulk 
terminal in response to customer demand. This terminal can be located within the current 
Port boundaries in the area of the LBT or in newly created parcels of land adjacent to 
Wharf 5 if BCS moves to the LBT and USGS vacates their facility. 
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4. Wharves 1 and 2 Redevelopment 

4.1. Cargo Types and Volumes  
 
It is evident the best immediate and long term use for Wharves 1 and 2 is a dry bulk handling 
berth, with primary responsibility to support the cargo movements of HS&G/CEMEX and 
RMC/CEMEX. Table 4.1  summarizes the cargo forecasts for Wharves 1 and 2.  
 

Table 4.1:  Future Wharves 1 and 2  Bulk Tonnage by Fiscal Year(000’s MT/year) 

 % 
Incr./Yr. 

2005 2010 2015 2020 

Dredged Sand 0.0 188 188 188 188 

Imported Sand 6.5 183 267 389 568 

Imported Cement/ 
Ground Slag 

3.6 584 709 876 1,083 

Imported Limestone 3.5 363* 447 549 675 

Totals  1,318 1,611 2,002 2,514 
* Limestone throughput tonnage were  estimated by taking the actual tonnage for the second half of 
fiscal year 2005 and doubling it. 

 
Table 4.1 only includes cargoes currently handled at Wharves 1 and 2. It is expected 
HS&G/CEMEX will handle other cargoes in the future such as mill scale and coal. In addition, 
Griffin Soil indicated  they may import lime at Wharf 2 to store in the Hanson silos, and Hanson 
has a small parcel of land that is rented with the intention of importing sand. Either Wharf 2 or 3 
could be used for this operation. 
 
Additional services that may be offered at Wharves 1 and 2 include the addition of receiving 
hoppers and transfer conveyors that will allow the Port to receive geared bulk vessels. This will 
open opportunities for the Port to attract future commodities that may not utilize CSL belted 
vessels, i.e. mill scale or coal. Long range planning should also consider the eventual need to 
operate a crane on Wharves 1 and 2.  
 
Interviews with current tenants did not indicate the need for value-added services within the 
terminal areas such as screening and bagging services, for any of their products handled at 
Wharves 1 and 2.  

4.2. Facility Requirements for Cargo Types 
 
Dry bulk terminals of similar size and scope do not differ from the current configuration at the 
Port. Because of the low-value commodities handled, belted self-discharging vessels are 
commonly employed to move the materials. This type of vessel reduces both time spent at berth 
and demurrage costs and also reduces the port investment required since the discharge boom can 
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be positioned over a simple receiving hopper and conveyor system; i.e. Pabco and 
HS&G/CEMEX.  
 
Port equipment employed to handle geared bulk vessels includes dockside hoppers and transfer 
conveyor systems are used to carry the product to storage areas. Alternatively, trucks are loaded 
from hoppers and transported to stockpile sites. This method is costly due to the handling of the 
commodity multiple times. A relatively low investment in transfer conveyors, provided the 
storage area is conveniently located near the berth, can greatly reduce operating costs. 
 
Other bulk terminals utilize grab cranes to unload gearless bulk vessels. Grab cranes vary in size 
and unloading capacity (500-1,000 metric tons per hour (MT/hour) and are much slower than the 
belted self-discharging vessels, which may discharge up to 3,000MT/hour The generally 
accepted “through-the-ship” average unloading rate for a grab crane is 60% of the design 
unloading rate or 300-600 MT/hour. The average rate accounts for crane movements from hold 
to hold, and the greatly reduced unloading rate during hold cleanup operations. The port 
currently does not handle any cargoes that are expected to use gearless bulk vessels. 

4.3. Facility Requirements for Wharves 1 and 2 
 
As mentioned earlier, the current configuration and equipment available at Wharves 1 and 2 are 
typical for dry bulk terminals of similar size and scope. Because of the low-value commodities 
handled, belted self-discharging vessels are commonly employed to move such materials and the 
Port is currently designed to receive this type of vessel. The current facilities appear capable of 
handling existing cargoes and the vast majority of the anticipated cargoes for Wharves 1 and 2. 
 
However, if Wharves 1 and 2 were left unchanged and allowed to further deteriorate, the 
consequences to the Port’s near and long term revenue stream would be considerable. Based on  
the Seaport Plan’s recommendations and TEC’s assessment of the current and projected cargo 
needs for Redwood City, the Port would lose its current market share of dry bulk commodities 
and lose opportunities to fill the need for future bulk cargo volumes indicated in the Seaport 
Plan. The Port has the potential, as shown in Figure 3.5 above, to add an additional two berths to 
the facility by making relatively modest changes to existing equipment and marine structures.  
 
The fundamental need for improving Wharves 1 and 2 is the poor physical condition of the 
structures. An investment in a new wharf may be depreciated over 30 years and is generally 
considered to have a lifespan of 50 years. For this reason, long range plans should include cargo 
handling operations that may not be currently accounted for. 
 
Future / additional activities at Wharves 1 and 2 may include: 

- Import lime for Griffin Soils (small shipments, most likely in barges). 

- Increased activity for HS&G/CEMEX which may involve additional equipment required to 
accommodate vessels not currently calling on the Port (geared and gearless bulk vessels). 

- Import berth supporting the small parcel of land for Hanson Cement. 
 
Our suggested redevelopment of Wharves 1 and 2 will consider these activities. The wharf 
infrastructure will be planned around these operations to allow for additional material handling 
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equipment that will improve on current operations and offer expanded capabilities to attract new 
and diverse customers to the Port. In addition, planning will help to reduce berthing conflicts 
inherent with the fixed position Siwertel and the need to shift the cement vessel during unloading 
operations. Specific options will be discussed in Phase 2 of the project study. 
 
Wharves 1 and 2 Adjacent Land Use 
 
Presently the backlands area supporting Wharves 1 and 2 is fully occupied but under utilized. 
HS&G/CEMEX and Griffin Soil have expressed a need for expanded storage capacity. Refer to 
Section 3 for recommendations with regard to modifying land use adjacent to Wharves 1 and 2. 

4.4. Operational Considerations for Wharves 1 and 2 
 
Based on the optimum use of Wharves 1 and 2, the following operational considerations and 
decision points will be addressed in detail in Phase 2 and 3 of this study, which will define the 
physical requirements of the berthing structures: 
- The wharf structures shall accommodate the smallest size of vessel anticipated (ie. barges), 

and the largest vessel capable of berthing based on allowable depth of the channel and depth 
alongside the berth. 

- The wharf structures shall be designed to accommodate the anticipated types of vessels and 
cargo handling operations: 

o Belted, self-discharging vessels will be accommodated. 

o Geared bulk vessels may be accommodated with additional equipment. 

o Does the Port anticipate receiving gearless bulk vessels in the future? (Decision 
related to crane requirements). 

- The types of appurtenances required for the operation including lighting, power supply and 
fire protection shall be defined. 

- The live loads anticipated for the wharf shall be defined including: 

o The wharf shall support small trucks and maintenance equipment. 

o The wharf shall support cargo receiving hoppers and conveyor systems in addition to 
or to replace the existing HS&G/CEMEX system. 

o The wharf may support cargo trucks and truck loading hoppers in the future (ie. 
similar to the bauxite receiving operation at Wharf 3). 

o Decision point 1: Shall the wharf be designed to support (future) crane loads? 

Decision point 1: Based on the assessment of current and projected cargo activities, and the 
uncertainties inherent with long range cargo projections, the need for a cargo handling crane at 
Wharves 1 and 2 can not be easily predicted. At this time, and with current projections to 2020, it 
does not appear as though the Port will benefit from a cargo handling crane at this berth. Phase 2 
of the study will present design alternatives with and without crane loads applied for comparison 
and to aid in the decision making process.  
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- Decision point 2: Is there a functional use for the pile supported platform connecting the 
wharf to land and how shall this area be addressed in the redevelopment plan? 

 
Decision point 2: The existing pile supported platform housed a storage warehouse at one time, 
when the Port handled lumber products. This service is not anticipated for Wharves 1 and 2 in 
the foreseeable future. In addition, it is not realistic to stockpile dry bulk material on a pile 
supported platform because of excessive design live loads. Therefore, it is not practical to 
completely replace all existing timber structures with a pile supported concrete system The 
existing timber platform may be best utilized as a mitigation bank to offset any new “fill” 
proposed in the future. Redevelopment and layout alternatives will be examined and presented in 
Phase 2 of the study. 
 
Figure 4.1 shows a possible design solution for Wharves 1 and 2 that will be examined further in 
Phase 2 of this study. Additional designs will be explored and presented in Phase 2.  
 




