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› Assess Condition of Existing Structures to Accept RoRo Car Carrier Vessels

› Determine Needs for New Service

› Develop Repair and New Structure Requirements

› Provide Design of Mechanical Electrical Appurtenances

› Assist with Permitting

› Final Design

Original Scope of Work
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Location
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Original Dock Structure – 1955 
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Original Berth Design Criteria - 1955
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› 557' LOA

› 84'-0" Beam

› 38.5 Ft Dredge Depth



New Vessel Type to Accommodate – Roll-on/Roll-off Car carriers
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› 750'-0" LOA, Design Vessel

(Max expected to actually call ~600'-650')

› 106'-0" Beam

› 32 Ft. Required Depth at Berth 

(Including 2 ft UKC)



San Francisco Bar Pilots Guidelines
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› The vessels would have to go beyond the current extent of travel for RoRo Car Carriers in San Francisco  
Bay.  Current vessels call in Richmond and Benicia.

› The Bar Pilots' Guidelines for transiting beneath the Union Pacific Bridge from Martinez to Benicia and on 
to Antioch are as follows:

› Our largest (design) vessel – 750 ft LOA, 106 ft Beam, Max Air Draft < 132 OK (Per operator, taller 
vessels will call at Benicia.)



San Francisco Bar Pilots Guidelines
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› Antioch requirements:

› Again, our largest (design) vessel – 750 ft LOA, 106 ft Beam.



› Performed Above and Below Water Inspections of the 
Structures

› The existing main wharf structure was in Satisfactory 
condition. Isolated defects from Minor to Severe but 
easily addressed.

Condition Inspection
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› A fire within the first year of the berth's original construction in 
1955 required a concrete deck to be constructed in place of the 
original timber deck.

› Pile were protected with gunite to MLLW

Condition Inspection
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› Localized defects in the 
gunite at MLLW show 
that the gunite in 
combination with 
creosote was very 
effective at protecting 
the piles form marine 
borers in the tidal zone.

› (Water El. -1.0 ft, 
MLLW in photo)



› Existing 16-pile timber fender dolphins were a non-starter.

› Prior to even performing a condition inspection we knew from previous analysis of identical designs, in 
more shallow depths, that the fenders would be deficient from an engineering standpoint.

› Inspection verified our initial assessment.

Condition Inspection
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Plan to Accommodate New Vessels
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› New breasting dolphins were definitely required.

› Mooring analysis proved that a new mooring point off the starboard bow was required 
for the longest design vessel.

› A new deck structure off the starboard stern was required to serve as a landing for the 
vessel ramp and provide access to shore.

› Existing mooring dolphins could be reutilized where located conveniently.

› New breasting dolphins would have mooring hardware to accommodate spring lines.



Upgraded Berth Plan
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Add New Deck at Stern          Demolish Existing and Add 5 New Breasting Dolphins            Add New Mooring Dolphin



New Stern Ramp Deck
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New Stern Ramp Deck
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New Breasting Dolphin
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› California State Lands Commission

› Since State Lands is the waterside, and partially landside landowner, MOTEMS is used as the guiding design code for 
the structural design. As this is not a Marine Oil Terminal not all requirements apply.

› Contra Costa County

› California Department of Fish and Wildlife

› U.S. Corps of Engineers 

› National Marine Fisheries

› Regional Water Quality Control Board

› Bay Conservation and Development Commission (BCDC) – Outside of Jurisdiction

› California Coastal Commission – Outside of Jurisdiction

Permitting/Regulatory Environment
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› Despite completing 9 MOTEMS Initial Audits, including the mandatory on and offshore geotechnical 
borings as required, and never needing to obtain either State Lands Commission permits or anything 
beyond a notification to the Corps of Engineers that borings would be conducted under Nationwide Permit 
No. 6, permits were required by both agencies, triggering permits/reviews from more agencies.

› Contra Costa County Permit applied for February 1, 2018, permit received February 5, 2018

› RWQCB Water Quality Certification (WQC) applied for February 2, 2018, WQC received April 17, 2018

› SLC Permit applied for January 26, 2018, received (onshore borings could begin) April 27, 2018

› USACE Permits applied for February 2, 2018 received June 26, 2018.

› California DFW applied for February 7, 2018, received July 13, 2018. Final request for information for 
approval by DFW, July 9: "What size are the spuds on the drill ship?" We had already told them 
there were 2 of them, 70 ft long. We repeated that information. July 11, "No, diameter or plan size."

› Offshore borings had been rescheduled numerous times and were able to be completed July 16 and 17, 
2018. So, there was a five-month permit process for 2-8" diameter borings necessary to complete pile 
design for the structure.

Regulatory Surprise
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› Oh, they're 18" square.

Regulatory Environment
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› Had the pilots been contacted?

Yes. We called regarding their experience with current directions on the south shore of the San Joaquin River in this 
location. We explained the proposed plan and that these were essentially the same ships as currently called at Benicia, and 
wanted to make sure there wouldn't be issues with strange currents. They said currents run parallel to the shoreline/dock 
faces.

› Are these vessels allowed to transit to this site? 

As far as we knew. The only issue mentioned in our conversation with the pilots was that multiple tugs would be required 
to back the vessels to River View for turnaround. We knew this from our work at the gypsum dock next door.

› What about Air Draft at the UPRR Bridge?

Per the port operator they could schedule taller vessels, if needed, to call at Benicia.

› What about the PG&E powerlines between the Gypsum dock (COWI was in construction of an upgrade 
there at the time) and this dock?

Oh oh.

› By the way, the Pilots are saying they aren't inclined to take car carriers that far. For a bunch of reasons. 
They sent a letter.

Here we go.

Increased Scope of Work – We received a phone call.
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› The San Francisco Bar Pilots readily acknowledged that their guidelines did not explicitly exclude vessels 
of this size or class.

› Their concerns included:

› Fog limiting movements of vessels through a federally regulated area, a concern for all vessels east of the UPRR 
bridge.

› Air draft at the UPRR bridge. 

› Air draft at the powerlines to West Island.

› Control of large vessels with greatly increased windage area in high wind through the UPRR bridge and by berths in 
New York Slough while travelling at reduced speeds to limit passing vessel effects.

Pilots Concerns
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› COWI suggested performing simulations of the transit at the Simulation Center located at the California 
Maritime Academy. 

› Multiple meetings were conducted to set up simulation parameters and vessel models.

› The simulations were performed from April 17-18, 2018

Simulations
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› Full Bridge Simulator with 360 degree projection

› Custom Vessel Creation

› Complete path to the site from south of the UPRR bridge modelled.

California Maritime Academy Vessel Simulation Center
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California Maritime Academy Vessel Simulation Center
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California Maritime Academy Vessel Simulation Center
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California Maritime Academy Vessel Simulation Center
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California Maritime Academy Simulations Route
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Simulations with winds varying from 10 to 25 knots and with both flood and ebb currents, whichever 
was more difficult depending on direction of travel. Both up bound and down bound transits were 
modelled and run.
Speed through the water limited to 7 knots passing Shell, Amorco, TransMontaigne, and AVON.



California Maritime Academy Simulations Route
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California Maritime Academy Simulations Route
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Speed through the water limited to as little as 5 knots for some pilots passing berths in New York 
Slough. Two tractor tugs were on hand to assist in this leg.



California Maritime Academy Simulations Route
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California Maritime Academy Simulations
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› Passing through UPRR Bridge down bound



California Maritime Academy Simulations
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› Passing TransMontaigne toward UPRR Bridge down bound



California Maritime Academy Simulations
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› Transiting new York Slough with tug assistance



California Maritime Academy Simulations
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California Maritime Academy Simulations
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California Maritime Academy Simulations
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California Maritime Academy Simulations
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California Maritime Academy Simulations
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California Maritime Academy Simulations
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California Maritime Academy Simulations
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› Under all current and wind conditions the pilots were able to navigate the bridge and passing moored 
vessels alongside docks without allision. 

› This screen shot of a 25 knot wind simulation may have been the closest pass to the bridge tower 
fenders.



Wind
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› High winds being the greatest concern from the pilots we looked in great detail into the wind data from 
three NOAA wind stations along the route from the UPRR bridge to the site. Amorco, Port Chicago, and 
Pittsburg.

› NOAA stores readings of 2 min average wind speeds and 5 second gusts 10 times an hour. 

› We used a year's worth of data from each site to determine the percent of time that wind speeds 
exceeded certain levels.

› We looked at hourly averages and gusts, converted to 30-second gusts.

› We then further broke the data down to between sunrise and sunset, and sunset to sunrise.



Wind Data
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A partial shot of one month's data at one station. There are about 7200-7400 readings per month. 



Wind Data
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› Having culled through the data we developed some summaries for the client to use in making business 
decisions regarding potential delays due to wind. Initially these summaries were by month, but then by 
daylight/nighttime as well.

› The yearly averages for hourly average winds are provided here, but monthly averages vary greatly.

› There is a rapid drop-off in "winds exceeding" over 15 knots.



Wind Data
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› Select 

Monthly

Averages



› There are two sets of PG&E power lines shown crossing the San Joaquin River south of West Island. We 
requested assistance from PG&E in February 2018 to get the actual profile of the lines as the low point 
would be above a very shallow area of water and the vessels would be well south in deeper water where 
the lines are higher.

Power Lines
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› Requesting but not receiving much response to questions from PG&E, COWI commissioned a LIDAR 
survey of the crossing immediately west of the berth.

Power Lines
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› We then superimposed the results of the LIDAR survey with a bathymetric survey completed 2 months 
prior. 

Power Lines

SEPTEMBER 25-26, 2018

PREVENTION FIRST 201847



› Using outlines of the gross dimensions of various RoRo vessels we placed the vessels in the cross section 
where they would be clear of the bottom and where they would have to be grounded for their entire 
beam (highly unlikely). Note that the authorized clearance is for the low point of the wires. Water depth 
there is ~3 feet at MLLW.

Power Lines
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› We sent the results of the survey and our drawings showing the superposition of the vessel shapes to 
PG&E in February and asked them if they could, based on the survey being conducted over a 2-hr period 
on a specific day (they would know the current in the lines), at 57 degrees Fahrenheit, tell us what the 
profile would look like on a hot day with maximum current going through the lines.

› We followed up every week with phone calls and 2 weeks or so with emails.

› We received a telephone call from PG&E on July 13th asking if we could help them with a question. 

› PG&E wanted to know if we knew why the navigation chart had lowered the clearance to 122 feet where 
we had been asking about the lines. COE and Bar Pilots were calling PG&E asking what happened.

› We had no idea.

› It turns out the clearance had been altered over the main ship channel, north of West Island, from the 
previous 140 feet "Authorized Clearance" to 122 feet "Safe Clearance."

› We called everybody we could think of on that Friday afternoon to let them know that if they were using 
our data from south of the island to make that change they shouldn't be.

› Turns out to all have been a mistake on the chart update but PG&E now finally had the right person 
involved and  looked at the line profile question we had presented.

› They sent us an email on July 31 changing the clearance based on their own in-house LIDAR they had all 
along to a "Safe Clearance" of 132 feet above MHW.

Power Lines
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Power Lines - PG&E Revised Clearance to 132 Feet
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Power Lines - Vessel Air Drafts
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Questions?
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