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Challenge:  Very Large Crude Carriers (VLCCs) entering POLB

M/V GEM 2 entering POLB 8 April 2017
мΣлунΩ [h!мфуΩ .ŜŀƳ302,783 DWT ссΩ 5ǊŀŦǘ



Ports of
Los Angeles & Long 

Beach
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Åрл҈ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ ƻƛƭ

ÅOnly 5 day supply of oil ashore

ÅPier T-121 is the only VLCC berth 
on the West Coast

Long Beach Pier T-121

Breakwater

ÅApproach to POLB Channel dredged to 76 feet
ÅArea of concern: 1.  Approach channel

2.  Turn at breakwater,
3.  Little bit after the turn
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тсΩ a[[² CƻǊƳŜǊ срΩ aŀȄ 5ǊŀŦǘ ǇŜǊ ŀƎǊŜŜƳŜƴǘ ǿƛǘƘ ¦{/D /h¢t

²ƛǘƘ ½ŜǊƻ tƛǘŎƘ ǘƘŜǊŜ ƛǎ ммΩ ƻŦ ǳƴŘŜǊ ƪŜŜƭ ŎƭŜŀǊŀƴŎŜ

ммΩ {ǘŀǘƛŎ ¦ƴŘŜǊ YŜŜƭ /ƭŜŀǊŀƴŎŜ

тсΩ a[[²

²ƛǘƘ м ŘŜƎǊŜŜ ƻŦ tƛǘŎƘ ǘƘŜǊŜ ƛǎ ŀ млΩ ƛƴŎǊŜŀǎŜ ƛƴ ŘǊŀŦǘ ŦƻǊ ŀ мΣмлл Ŧƻƻǘ ǘŀƴƪŜǊΥ

How can we predict this pitch motion and ensure a safe passage?

мΩ ¦Y/ΗΗ

The Pitch Problemin a Long Period Southerly Swell

1 degree of pitch reduces the UKC to 1 foot.

CƻǊƳŜǊ срΩ aŀȄ 5ǊŀŦǘ ǇŜǊ ŀƎǊŜŜƳŜƴǘ ǿƛǘƘ ¦{/D /h¢t
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GO/NO GO decision made 
using:

VCDIP Swell Warnings
VCDIP Buoy Reports
VExperience
V{ŜŀƳŀƴΩǎ 9ȅŜ
VObserved pitch & roll far 

enough offshore to permit 
άōŀƛƭ-ƻǳǘέ ōŜŦƻǊŜ 
committing to channel

Site 18

Site 19

The Past:



PROTIDE is used in the following ports in the Netherlands:
Rotterdam, Amsterdam & Eemshaven

Plus: Antwerp, Belgium

PROTIDE takes predicted:
Å water levels,
Å currents,
Å wave conditions,
Å channel depth,
Å ship course and speed, and
Å ship dimensions...

Å/ŀƭŎǳƭŀǘŜǎ ǾŜǊǘƛŎŀƭ ǎƘƛǇ Ƴƻǘƛƻƴ όtƛǘŎƘΣ wƻƭƭΣ ŀƴŘ {ǉǳŀǘύΧ
ÅAnd then calculates predicted under keel clearance and probability of touching bottom

6

The Present:  PROTIDE
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Key Success Factor
UKC Feasibility Study Memorandum of Understanding

Signed Nov-Dec 2014

& PIER121 USERS

Interested Parties 
& Advisors

V Purpose, Goals, Definitions
V Study, Evaluation, Pilot, & Implementation Phases
V Desired Outcomes & Measures of Success
V Roles and Responsibilities
V $$ flows

Participants

Project Manager:
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1. Increase safetyby reducing the risk of an accidental grounding caused by 
the pitch or roll of a large vessel causing it to impact the bottom.

2. Increase efficiencyby enabling ship owners and masters to adjust arrival 
times based on the pitch and roll program being able to predict when 
pitch and roll will be out of limits to enter port due to unacceptable 
under keel draft clearance.

3. Reduce emissionsby enabling larger ships to carry more cargo to enter 
the POLB, which could reduce overall stack emissions per ton of cargo 
arriving at the port.

Goals of Dynamic Under Keel Clearance Project



Benefit:
Reduce overall risk of transporting oil on West Coast
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1. SAFETY - Reduced personnel exposure & injury
a.  Line handlers
b.  Reduces hours crews are in demanding ops

2. ECONOMICS - More efficient use of port infrastructure & tugs
3. ENVIRONMENT - Reduce oil spill risk

a. Fewer oil transfers
b. Transfers in protected harbors rather than offshore lightering
c. Reduced emissions due to less loitering and more barrels per 

movement



Protide only works if it has accurate environmental inputs.
Coastal Data Information Program (CDIP) Wave Buoys are critical

3 CDIP Wave Buoys in local area 68 CDIP Wave Buoys around U.S.
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Hourly submission to PROTIDE



Wave buoy display at Marine Exchange.  Buoys update every 30 minutes
3 CDIP buoys near ports of Los Angeles and Long Beach.
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ÅOld Wave Watch III model under-predicts (red)
ÅNew Nearshore Wave Prediction System (NWPS) 

launched 1 Jan 2017 much better (green)
ÅActual buoy motion is blue

Note reflection off breakwater and 
difference in wave direction in this 

small area.
Need for 3 buoys validated.



ÅNearshore Wave Prediction 

System (NWPS)

ÅNOAA National Climate 

Prediction Centers (NCEP) 

developed the NWPS model for 

the San Pedro Bight.

ÅUsed for planning 2-72 hours 

in advance of arrival.

ÅCDIP wave model used within 

2 hours of arrival to assist 

with final ñgo/no goòdecision.
12

Wave Models and Prediction Systems
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Bottom Survey
by

NOAA Ship FAIRWEATHER
Fall 2013

Being resurveyed
By

NOAA Ship RAINIER
Aug-Sep 2018

Precision 
navigation 
requires

precise charts and 
accurate depths

SURVEY STATION IN RAINIER LAUNCHRAINIER 7 Sep in San Pedro



Evaluation of ship motion

άhŎǘƻǇǳǎέ 
Motion 
sensor

Å ¦ǎƛƴƎ !ƳŀǊŎƻƴΩǎ άh/¢ht¦{έ ǎȅǎǘŜƳ
Å Extremely accurate motion sensor:
Å Brought on board by the pilots
Å Placed in exactly the correct location
Å Motion measurements recorded by laptop

14

Laptop records 
the motion 
readings

21
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Pink area is predicted roll

Red line is actual roll

Aqua area is predicted pitch

Blue line is actual pitch

Roll Prediction  (pink)
1.0-2.1 degrees in transit
2.7        degrees at turn

Pitch Prediction (aqua)
0.25-0.4 degrees

Start of Run
Turn at Breakwater

Cosjade Lake
14 April 2017
Draft:  66 feet

Deadweight Tons:  298,000



Resulting UKC:
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Resulting Under Keel Clearance Predictions
Static: About 3.5 meters

Dynamic:  2.1 to 2.8 meters

Static UKC prediction: About 3.5 meters

Dynamic UKC prediction:
2.1 - 2.8 meters

Actual UKC 2.2 - 2.8 meters

Static UKC Prediction



Eagle Varna entering Long Beach Harbor 
May 22, 2017 ς67 feet

OUR SUCCESS IN MEETING THESE GOALS 
CONTINUES TO BE DEMONSTRATED

As of 7 Sep, 43 tankers with draft greater than 
65 feet have safely entered Port of Long Beach
мм ŀǘ ссΩ
мн ŀǘ стΩ
мн ŀǘ суΩ
п ōŜǘǿŜŜƴ суΩ ϧ ƳŀȄ ƻŦ сфΩ
п ŀǘ сфΩ
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Goals:
1.  Increase Safety
2.  Increase Efficiency
3.  Reduce Emissions

Bunga Kasturi Empat on first transit at 68 foot draft 
15 November 2017



Safer & More Efficient Ship Movements based on precision Science & Technology
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ÅProtide enhances safety
ÅJacobsen Pilot Service (Long Beach Pilots) Team Piloting Procedures enhance 

safety
ÅProtide reduces or eliminates the number of aborted runs
ÅIf a very deep draft tanker is out of limits, a smaller tanker may still be able 

to enter.
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Goals of this project are met:
VTanker focus
VIncrease safety & efficiency, & reduce emissions

Future potential applications:
ÇUnique vessels
ÇBad weather
ÇOther Ports
ÇLarger Cruise Ships
ÇLarger Container Ships (Pier J Long Beach)

Ship entering Long Beach with 
new cranes

Thank you!

18,000 TEU CMA CGM
Benjamin Franklin



Backup slides

Protide & Dynamic Under Keel Clearance Project:
Increase Safety

Increase Efficiency
Reduce Emissions

20
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ά¢ƘŜ /ŀƭƛŦƻǊƴƛŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ CƛǎƘ ϧ ²ƛƭŘƭƛŦŜ ǿŀǎ ǾŜǊȅ ǇƭŜŀǎŜŘ ǘƻ ƘŜƭǇ ǎǇƻƴǎƻǊ tƘŀǎŜ L ƻŦ ǘƘŜ 
ά5ȅƴŀƳƛŎ ¦ƴŘŜǊ YŜŜƭ /ƭŜŀǊŀƴŎŜ tǊƻƧŜŎǘέ ƛƴ ǘƘŜ tƻǊǘ ƻŦ [ƻƴƎ .ŜŀŎƘΦ

ά²Ŝ ōŜƭƛŜǾŜ ǘƘŀǘ ǘƘƛǎ ŦƛǊǎǘ-of-a-kind capability in a United States port will leverage emerging 
technologies to better protect our sensitive coastal environment by reducing the number of 
ƻŦŦǎƘƻǊŜ ƻƛƭ ǘǊŀƴǎŦŜǊǎ ŦǊƻƳ ǎǳǇŜǊǘŀƴƪŜǊǎ ǘƻ ǎƳŀƭƭŜǊ άƭƛƎƘǘŜǊƛƴƎέ ǾŜǎǎŜƭǎΦ

ά¢Ƙƛǎ ǇǊƻƧŜŎǘ Ƙŀǎ ōŜŜƴ ǾŜǊȅ ǎǳŎŎŜǎǎŦǳƭ ǘƻ ŘŀǘŜ ŀƴŘ ǿŜ ŜŀƎŜǊƭȅ ŀƴǘƛŎƛǇŀǘŜ ƛǘ ƎƻƛƴƎ Ŧǳƭƭȅ ƻǇŜǊŀǘƛƻƴŀƭ ƛƴ 
the near future.  Our congratulations and thanks to the entire project team for a job WELL DONEΗέ

Thomas M. Cullen, Jr.
Administrator
17 November 2016

Support by California Office of 
Spill Prevention and Response
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Approach to port of
[ƻƴƎ .ŜŀŎƘΧ

Channel dredged to
76 feet

Area of concern is:

1.  Approach channel,
2.  Turn at breakwater
3.  Little bit after turn

Breakwater


