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While the March 2018 edition serves as our Annual World Yearbook, complete with 
several feature shorts and near-term insights on key market sectors, unoffi cially it is 
the “Show me the Money” edition, yelled in full “Jerry Maguire” style.

This business – all business – ultimately comes down to the common denomina-
tor of money, and on a fi nal read through of the March 2018 edition that common 
theme came through loud and clear. Whether talk starts with the U.S. inland water-
way infrastructure, or talk turns to the United States Coast Guard and the dearth of a 
capable icebreaking fl eet, or talk turns to the United States Navy and its mission to 
grow its fl eet to 355 ships; there are many obvious needs and fi ne plans, but ques-
tions on how it all will be funded?

Starting as we like to with “On Point with Joe Keefe” on page 10, Joe in his typi-
cal Keefe style takes us on a “Perilous Trip Down the River” in discussing how the 
Trump administration, which came to offi ce on the pledge of a mega-infrastructure 
spend, has punted the funding needs to rebuild a crumbling inland waterway infra-
structure to “Public Private Partnerships,” essentially taking it off the ledger of the 
Federal Government. As Joe writes, this potentially puts tremendous fi nancial pres-
sure on inland operators “at a time when they can least afford it.”

Next talk turns to the United States Coast Guard and its so-called icebreaker fl eet, 
a topic taken by another familiar face in our pages, Dennis Bryant. The state of the 
U.S. Arctic presence, if you can call it that, has been well recorded in our pages and 
many others. In short the U.S. icebreaker fl eet is leaky, creaky and old, with Con-
gressional funding for the purchase of polar icebreakers for the USCG last coming 
in the 1970s. (And yes, if you’re wondering, that story short at the bottom of page 8 
regarding the latest new Russian icebreaker was no coincidence. Russian icebreak-
ing dominance in the Arctic space is overwhelming). While progress is coming 
– and surely will be a key point of concern for the 26th Coast Guard Commandant, 
which at press time it was announced that President Trump had nominated Vice 
Adm. Karl L. Schultz for the top spot – the U.S. cannot afford to wait any longer, 
and must seek a long-term solution to shoring up its presence in the Arctic.

Finally, and predictably, talk turns to the U.S. Navy and the path toward a 355 
ship fl eet. With the recent run on USN seamanship mishaps and resulting acci-
dents – both embarrassing and deadly – suffi ce it to say that the Navy has plenty 
on its plate, including the need for a top to bottom overhaul of profi ciency training 
and evaluation. That said, a long-term plan to fund a ramp up to 355 ships must be 
devised in a time when prospects for such funding is bleak.
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Finally, and on a more positive note, 
Patricia Keefe delivers insight on a sto-
ry that could potentially have enormous, 
immediate impact on the U.S. maritime 
market as a whole, and specifi cally on 
U.S. vessel owner’s bottom lines. 

In the wake of the Volkswagen 
‘dieselgate’ scandal, as a part of the 
“unprecedented” settlement $2.9 billion 
in VW money is being doled out to all 50 
states, tribal lands and Puerto Rico. The 
money is earmarked for projects which 
will have a favorable environmental im-
pact, money that could be used to fund 
in whole are in part a massive upgrade 
of tug and ferry engines nationwide. 
As with anything that involves billions 
of dollars and state governments, the 
path is neither straight nor clear. In her 
story starting on page 36, Patricia seeks 
to help you formulate a road map with 
insight and advice to clarify the $2.9 
billion path ahead.

Show Me the Money

@ShipNews

Follow us on Social MediaWatch us Download our Apps
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Maritime Social 
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Global Eagle’s OceanPrime TV
Global Eagle Entertainment Inc. (NASDAQ: ENT) 
launched OceanPrime TV, live TV experience designed 
for the commercial maritime market. OceanPrime TV 
offers live access to sports, news and other channels.
The service comes with fully encrypted technology 
on a compact antenna, created by Global Eagle to 
address crew retention and morale for ships spend-
ing many days or weeks at sea. “With the launch of 
OceanPrime TV, we allow commercial shipping to im-
prove crew morale with a very quick upgrade,” said 
Ole Sivertsen, Global Eagle’s SVP Maritime. “By offer-
ing live TV programming at sea, experiences on mari-
time vessels will be enriched for the (entire) crew.” 
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UV-LED Tech to Prevent Fouling
AkzoNobel and Royal Philips  are teaming to develop 
a fouling prevention technology which uses ultraviolet 
light-emitting diodes (UV-LED), a solution applied to 
underwater surfaces to eliminate fouling growth. The 
two companies are aiming to develop an economically 
viable solution for underwater fouling prevention, an 
innovation that integrates UV light-emitting diodes in 
a protective coating scheme which will allow for the UV 
light to be emitted from the coating surface, providing 
the total prevention of biofouling accumulation on the 
surface of the protected area.  Initially, the focus will 
be on applications for ships, yachts and offshore as-
sets. The company will initially market the system, and 
will consider licensing it out to third parties.

www.akzonobel.com
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New Russian Icebreaker
While the U.S. has struggled to fund ice-
breaker construction since the 1970s (see 
“Government Update” on p. 12), Russia 
continues to dominate the space, punctu-
ated with a ceremony on February 3, 2018, 
in Saint Petersburg naming a new multifunc-
tional icebreaking platform supply vessel, 
Yevgeny Primakov.  The vessel was built by 
Arctech Helsinki Shipyard, a subsidiary of the 
United Shipbuilding Corporation; technical 
supervision was carried out by the Russian 
Maritime Register of Shipping (RS), which 
assigned the vessel a high ice class – Ice-
breaker6. The 3,670 dwt Yevegeny Primakov 
measures 104.4 x 21m, with a 7.9m draft. 
The vessel’s propulsion system is comprised 
of two Azipod units with a total capacity of 13 
MW, allowing it to sail through ice up to 1.5 m 
thick with a snow cover of up to 20 cm. It also 
has a large passenger capacity, as Yevgeny 
Primakov can normally provide sleeping ac-
commodation for 70 (besides her crew), and 
in the event of an emergency can accommo-
date up to 150. 

www.scf-group.ru

(Another) Russian Icebreaker
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Washington, DC: At the National Press 
Club late last month, Waterways Coun-
cil President and CEO Michael Toohey 
provided a stark view of the task ahead 
of inland stakeholders as they look to 
build on recent funding and infrastruc-
ture renewal successes. That’s because 
the much-touted Trump administration 
infrastructure plan promises much, aims 
to change how that value is delivered, 
and potentially increases the consider-
able fi nancial pressure already on inland 
operators at a time when they can least 
afford it.

The release of the long-awaited Trump 
Administration infrastructure principles, 
and then the release of President Trump’s 
FY 2019 budget request have inland ad-
vocates on edge. And, with good rea-
son. The President has, at various times, 
promised to ramp up renovation of the 
“dilapidated system of locks and dams 
that are more than half a century old.” 
But, as with all things in Washington, the 
Devil is in the details. Trump’s massive 
funding initiative, as it turns out, relies 
heavily on so-called P3 – or Public Pri-
vate Partnerships – in order to make it 
work.

From the cheap seats, the President’s 
campaign promise and current initiative 
sounds good. So many different sectors 
of the domestic economy await good 
news on this front. These include recre-
ational boaters, commercial fi shermen, 
and those who benefi t from hydropower 
generation, municipal and industrial wa-
ter supply, fl ood control and national 
security sectors. But, currently, com-
mercial waterways operators – approxi-
mately 400 companies across the entire 
national waterway system – are the only 
ones contributing a 29-cents-per-gallon 
diesel fuel tax to a dedicated Inland 

Waterways Trust Fund. Those funds are 
matched by General Treasury Funds that 
pays for the costs of construction and 
major rehabilitation of the system. Ev-
eryone else is riding for free.

In a well-publicized visit to the river 
system, the President promised, “To-
gether, we will fi x it. We will create the 
fi rst-class infrastructure our country and 
our people deserve.” As the details of 
how that would come together emerge, it 
is clear that his vision includes far less in 
federal support, and signifi cantly more in 
private and local state money to do just 
that. So-called P3 projects leverage com-
mercial funds and investors, who would 
then have skin in the game and typically 
involve tolls and/or user fees, spread out 
over a fi xed time frame.

In his talk to a gathered group of per-
haps 20 journalists, Toohey reminded 
us that “the inland industry is already 
involved with a P3 partnership with the 
federal government.” As the only stake-
holder already contributing signifi cant 
funds to the effort, he also lamented that, 
sometimes, “no good deed goes unpun-
ished.” And, looking ahead to the pos-
sibility that the P3 route could produce 
additional tolls and lockage fees, he had 
some stark predications of what could 
come to pass, if they do.

For starters, any additional tolls or fees 
imposed on a fragile inland marine trans-
portation sector – already mired in a state 
of low freight rates – he said, would drive 
traffi c off the rivers and onto trucks. Or, 
in other words: exactly the outcome that 
the U.S. Department of Transportation’s 
Maritime Administration doesn’t want 
to see.  Beyond the increased conges-
tion and accelerated deterioration of the 
nation’s interstate highways that this 
would create, the migration of freight 

from the intermodal equation’s cleanest 
mode onto one of its dirtiest – trucking – 
would be a major setback for America’s 
aggressive drive to clean up the air that 
we breathe.

As P3 projects across the fruited plain 
drive up costs for consumers every-
where, drivers along just one ten mile 
stretch of I-66 near Washington, DC are 
now facing $46 roundtrip DAILY com-
muting bills. Translating that metric to 
the nation’s waterways would be a tragic 
blunder, a disaster for the nation’s heart-
land (which is already in a fi erce battle 
with South American grain producers for 
broader access to global markets), creat-
ing new and increased highway main-
tenance costs while at the same time 
dealing a body blow to the environment. 
Doesn’t sound like a good idea to me.

At a time when the Democrats are not 
looking to give their colleagues across 
the aisle any additional legislative vic-
tories, the task of steering public policy 
back onto the right course has never 
been more diffi cult. Nevertheless, says 
Toohey, bipartisan support is what pro-
duced the successes of 2014, WRDA, 
and the successes that for inland infra-
structure that will follow. Arguably, this 
will be his most diffi cult task yet as he 
leads the Waterways Council in its advo-
cacy role. “Compromise,” he said, “will 
be the key.”

Toohey correctly asserts that since the 
founding of the United States, the Fed-
eral government has played a role in op-
erating and maintaining the inland wa-
terways because the system is a national 
treasure, and does not belong to one state 
or entity. More recently, and since the 
end of 2014, through the advocacy of 
Waterways Council, Inc., (WCI), inland 
waterways carrier and shipper members 

increased their contributions to the diesel 
fuel tax (by 45%) deposited into the In-
land Waterways Trust Fund for increased 
investment to the system. Today, inland 
waterways carriers pay the highest tax of 
any surface transportation mode in the 
nation.

In a recent OP/ED in MarineNews 
magazine, WCI’s President pointed out 
that the President’s FY2019 budget re-
quest to Congress proposes to cut more 
than 22% of the U.S. Army Corps of 
Engineers’ Civil Works funding to $4.78 
billion, down from the FY2018 Sen-
ate Appropriations Committee’s fund-
ing level of $6.16 billion. Among other 
things, the FY2019 budget also proposes 
a New User Fee on Inland Waterways. 
The proposal would establish a vessel 
user fee to supplement existing revenue 
from the $0.29 per-gallon diesel fuel tax 
to help fi nance the users’ share of antici-
pated capital investment projects, as well 
as 10% percent of the cost of Operations 
and Maintenance (O&M) – historically a 
Federal responsibility –  activities on the 
inland waterways. This proposal would 
seek to raise approximately $1.7 billion 
over a 10-year window. If accepted, said 
Toohey, “This budget, like the infra-
structure proposal, hamstrings Amer-
ica’s ability to compete in the world, 
and could virtually eliminate the cost-
competitive advantage the waterways 
provide to shippers.” He wound up his 
talk, before taking questions, by saying 
that WCI looks forward to working with 
the Trump Administration and with Con-
gress to develop an equitable and mean-
ingful infrastructure plan, and to see full 
and effi cient funding provided for the 
U.S. Army Corps of Engineers. “We can 
and must do better,” insists Toohey. I 
agree. What about you?  – MLPro
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A Perilous Trip Down the 
River for Inland Operators

About the Author
Joseph Keefe is a 1980 (Deck) gradu-
ate of the Massachusetts Maritime 
Academy and the editor of both Mari-
time Logistics Professional and Marine-
News magazines. He can be reached at 

keefe@marinelink.com

Has the inland waterway system been left out of the 
Trump Administration’s Infrastructure Funding
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Congress last funded the purchase of 
polar icebreakers for the US Coast Guard 
in the early 1970s.  The USCCG Polar 
Star (WAGB-10) was commissioned in 
1976, followed by the USCGC Polar 
Sea (WAGB-11) in 1977.  Polar Sea has 
been out of service since 2010 due to a 
major engine failure.  Polar Star was ‘in 
commission, special’ status from 2008 
through 2012 while undergoing a service 
life extension.  It is currently the only 
active heavy polar icebreaker in the US 
fl eet.  The less capable USCGC Healy 
(WAGB-20) is a medium icebreaker and 
is equipped to support research missions 
in polar waters.

Polar Star is now 42 years of age.  That 
is old for any ship, even one that has 
gone through a service life extension.  
Polar icebreakers operate in extreme 
conditions.  Polar Star regularly uses 
its three 25,000 horsepower gas turbine 
engines to drive its 13,000 ton hull into 
pack ice.  If the ice is thick and hard, and 
if there is little open water nearby, as is 
often the case, the icebreaker is brought 
to a halt in less than a ship-length.  The 
offi cer of the deck reverses thrust be-
fore the icebreaker is fully halted, goes 
astern several hundred yards, and rams 
the ice again at full power.  This process 
continues until the ice is broken and the 
ship can proceed.  Even when the ice is 
thinner and the cutter can run continu-
ously, the stresses on the hull, propellers, 
shafts, and engines are intense.  This ac-
tivity has been repeated over and over 
again for all but the four years of the ser-
vice life extension.  

On Polar Star’s current deployment 
to the Antarctic in support of Operation 
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Fund Icebreakers 
Now

The U.S. Government must

Congress last funded the purchase of polar icebreakers 
for the U.S. Coast Guard in the early 1970s
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Deep Freeze, a seal on one of its three 
shafts failed, causing fl ooding in the 
cutter’s engine room at the rate of ap-
proximately 20 gallons per minute.  An 
emergency shaft seal was installed and 
the engineering space was dewatered.  
Separately, one of the three gas turbine 
engines failed.  The crew was able to 
troubleshoot the turbine fi nding a pro-
gramming issue between the engine and 
the cutter’s 1970s era electrical system.  
This year’s US Antarctic Program resup-
ply mission is now complete and Polar 
Star is enroute its homeport of Seattle.     

Ideally, Congress would have com-
menced planning to fund new polar ice-
breakers soon after Polar Star and Polar 
Sea were commissioned.  But that is no 
realistic.  The US Coast Guard, though, 
has sought such funding for many years 
now.  It has prepared plans and drafted 
rough requirements for consideration 
by its Service Secretaries, the Offi ce of 
Management and Budget (OMB), and its 
authorizing and appropriations commit-
tees in the House and Senate.  

The 1984 United States Polar Ice-
breaker Requirements Study, prepared 
jointly by the Coast Guard, Department 
of Transportation, Maritime Administra-
tion, Department of Defense, National 
Science Foundation, National Oceanic 
and Atmospheric Administration, and 
Offi ce of Management and Budget, rec-
ommended that four polar icebreakers 
would be required to meet national and 
program requirements through the year 
2000.

In 1990, an updated report to the Presi-
dent on polar icebreaker requirements 
reiterated that: “As instruments of na-
tional policy and presence, icebreak-
ers are necessary to meet the legitimate 
needs of national defense and security, 
to demonstrate the full range of national 
sovereignty, and to protect economic in-
terests and to fulfi ll scientifi c research 

requirements.”  While data showed that 
at least four heavy icebreakers would be 
required, the report recommended fund-
ing for only two, based on budgetary 
forecasts.

The USCG Arctic Strategy (May 
2013) noted that climatic conditions in 
the Arctic are changing rapidly, with a 
40% reduction in the polar ice cap since 
1970.  Concomitantly, human activity 
in the Arctic is increasing rapidly.  Mer-
chant vessels, fi shing vessels, passenger 
vessels, and oil and gas drilling rigs are 
becoming common sights in waters pre-
viously the almost exclusive domain of 
polar bears, walrus, and seals.  This hu-
man activity will continue to increase re-
gardless of whether the US government 
(and particularly the US Coast Guard) 
has a meaningful presence in the Arctic, 
but that human activity will be safer and 
more orderly if the Coast Guard is there 
to support maritime safety, security, and 
environmental protection.

In December 2016, the Department of 
Homeland Security (DHS) submitted a 
report to Congress entitled ‘Arctic Ice-
breaking Capabilities’.  The report ad-
dressed the current ability of the Coast 
Guard to provide the Navy with ade-
quate icebreaking capabilities to operate 
a surface combatant ship in the Arctic 
year round.  It concludes that the Coast 
Guard is planning to acquire at least two 
new heavy icebreakers to recapitalize 
the existing fl eet.

In July 2017, the National Academies 
of Sciences, Engineering, and Medicine 
recommended construction of four new 
polar icebreakers of the same design as 
the lowest cost strategy for protecting US 
interests in the Arctic and Antarctic.  At 
an estimated cost of $791 million each, 
four heavy icebreakers of common de-
sign would reduce operating and main-
tenance costs over the life of the vessels, 
improve continuity of service, increase 

the USCG’s icebreaking capability, and 
improve operational effectiveness.  

A September 2017 report of the Gov-
ernment Accountability Offi ce (GAO) 
noted that the Coast Guard has taken 
various actions to advance its heavy po-
lar icebreaker acquisition program since 
establishing it in 2013, such as partner-
ing with the Navy and engaging the 
shipbuilding industry, but faces risks in 
implementing its accelerated acquisition 
schedule. In particular, in October 2016, 
the Coast Guard released a notional 
schedule for the heavy polar acquisition 
program showing delivery of the fi rst 
of three heavy polar icebreakers in fi s-
cal year 2023—three years sooner than 
initially planned. However, Coast Guard 
offi cials reported that should acquisition 
planning documents, including acquisi-
tion and lifecycle cost estimates, not be 
completed and approved by the end of 
fi scal year 2017, the program may not 
be able to meet its schedule for releasing 
the request for proposals for detail de-
sign and construction—a key step in the 
acquisition process—in mid-fi scal year 
2018. This may then delay the contract 
award scheduled for fi scal year 2019 and 
extend the proposed delivery date.

Various responsibilities drive the 
Coast Guard’s determination of its po-
lar icebreaking mission requirements, 
and the Coast Guard has been unable to 
address all polar icebreaking requests 
since 2010.  In accordance with statute 
and presidential and national security 
directives, the Coast Guard has an obli-
gation to maintain the capability to con-
duct polar ice operations.  Coast Guard 
polar icebreakers do so by providing a 
scientifi c research platform for National 
Science Foundation (NSF) and other 
federal agencies and enforcing U.S. laws 
and international treaty obligations in 
the Polar Regions. For example, to sup-
port the U.S. Antarctic program and NSF 

for national science missions, the Coast 
Guard provides reimbursable icebreak-
ing services for the annual resupply of 
McMurdo Research Station.  However, 
the Coast Guard reports that it has been 
unable to address all agency requests for 
its polar icebreaking services. For exam-
ple, the Coast Guard is often requested 
to provide polar icebreaking services for 
other US government agency operations, 
and tracks its performance in meeting 
these requests. Specifi cally, the Coast 
Guard reported fulfi lling 78 percent 
(25 of 32) of agency requests for polar 
icebreaking services during fi scal years 
2010 through 2016.

In February 2017, the Coast Guard 
awarded fi ve fi rm fi xed-price contracts 
for heavy polar icebreaker design stud-
ies and analysis.  The objective of the 
studies is to identify design and systems 
approaches to reduce acquisition cost 
and production timelines.  In April 2017, 
the Coast Guard released its draft heavy 
polar icebreaker system specifi cations in 
a request for information (RFI).  The RFI 
seeks questions, comments, and feed-
back related to heavy polar icebreaker 
technology risks, sustainability, produc-
tivity, and affordability.

The Administration has now requested 
that Congress appropriate $750 million 
in fi scal year 2018 for detail work, de-
sign, and construction of a new heavy 
polar icebreaker.  There is still work 
to be done before steel can be cut, but 
it is time for Congress to step forward 
and commit itself to acquisition of the 
needed heavy polar icebreakers.  It is 
recommended that Congress appropriate 
the necessary funds now.  Reasonable 
conditions can and should be placed on 
expenditure of those funds to minimize 
fi nancial risks.  But, without adequate 
money on the table, US ship builders 
will not exert best efforts to bring this 
urgent need to fruition.

On Polar Star’s current deployment to the Antarctic in support of Operation 
Deep Freeze, a seal on one of its three shafts failed, causing fl ooding in the cut-

ter’s engine room at the rate of approximately 20 gallons per minute.  An emergen-
cy shaft seal was installed and the engineering space was dewatered.  Separately, one 
of the three gas turbine engines failed.  The crew was able to troubleshoot the 
turbine fi nding a programming issue between the engine and the cutter’s 1970s era 

electrical system. 
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We have had a great fi rst couple of 
months at the Dredging Contractors of 
America.  As the new CEO and Execu-
tive Director, I have begun to visit the 
companies, their facilities and associated 
dredging projects.  So far, I have sur-
veyed the beach re-nourishment project 
in Ocean City, Maryland undertaken by 
Great Lakes Dredge and Dock.  I’ve 
canvassed Weeks Marine’s repair and 
yard facility in Jersey City, New Jersey.  
In the last week of February, I visited 
Mike Hooks Inc.’s corporate headquar-
ters and boatbuilding and repair yard in 
West Lake, Louisiana.  These compa-
nies and their employees are hardwork-
ing and dedicated, striving to protect 
the shores of the U.S.; they deepen our 
channels, harbors and inland waterways; 
and they restore our coastal wetlands and 
beaches.  They are all fi lled with Ameri-
can pride.  I look forward to continuing 
the visits to dredging facilities and job 
sites throughout this coming year and 
beyond.  

I value the shipping sector of the Unit-
ed States, beginning with my mother 
working as a clerk in the Quincy, Mas-

sachusetts Beth Steel shipyard.  I worked 
in that same shipyard as a cadet while 
attending Mass Maritime Academy 
breaking out ships for the fi rst Gulf War 
(1989-1991).  Upon graduation, I served 
as an engineering Offi cer with the U.S. 
Merchant Marine for 11 years.  Then, I 
served in appointed positions under two 
U.S. Presidents.        

Beware of False Prophets
One claim I have heard recently is the 

“dredging industry is not part of Jones 
Act,” an assertion pushed by certain 
people with their own agenda, claims 
we heard following visits with offi cials 
from the Ports of New Orleans, South 
Louisiana, Houston and Galveston.  
Claims have been made that the U.S.-
Flag dredging industry is not included 
within the purview of the coastwise laws 
of the United States.  Claims have been  
made that U.S. dredgers do not have the 
adequate capacity to start projects. 

These claims are wrong on all counts, 
and The Dredging Contractors of Ameri-
ca will correct these false and misleading 
claims. After visiting Mike Hooks Inc. in 

the Lake Charles region of Louisiana, I 
headed to New Orleans and led a diverse 
group of companies and organizations at 
the New Orleans World Trade Center to 
discuss the U.S.-Flag dredging industry.  
This delegation consisted of relevant 
U.S. business leaders, including execu-
tives from dredging companies, repair 
yards, boat builders, vessel operators 
and riverboat pilots. Here is what we ad-
dressed:

Dredging Industry and the Jones Act
The Dredging Act was enacted in 

1906, some 14 years before the enact-
ment of the Jones Act.  The Dredging 
Act established that all dredges engaged 
in dredging shall be constructed in U.S. 
shipyards. The term “Jones Act” today 
is a clear reference to our nation’s body 
of coastwise laws which are set forth in 
a single chapter of the U.S. Code (46 
U.S.C. Chapter 551), entitled “Coast-
wise Trade.” This chapter refl ects the 
2006 codifi cation of the maritime laws 
generally and incorporates the three fun-
damental cornerstones of our coastwise 
laws: that vessels engaged in domestic 

trade be U.S. built, U.S. owned, and U.S. 
crewed.  Among the specifi c coastwise 
provisions included in Chapter 551 are 
Section 55102, which incorporates the 
original 1920 Merchant Marine Act gov-
erning the transportation of merchan-
dise, and Sections 55109 and 55110, 
which incorporate the original Dredging 
Act of 1906 including the “transporta-
tion of valueless material or dredged 
material.”  Thus, the Dredging Act is an 
integral part of Coastwise Trade.

In 1988, Senator John Breaux of Loui-
siana, concerned with misinterpretations 
of the Jones Act, championed a Bill clar-
ifying the transportation of merchandise.  
The Congressional intent to embrace 
dredging activities is clear by the express 
language in the law which codifi es “mer-
chandise” to include “valueless material” 
and clearly includes the term “dredged 
material” as merchandise covered by the 
Jones Act.  Since then, numerous courts, 
including the U.S. Supreme Court, have 
held that dredges are Jones Act vessels 
and dredging activities are governed by 
the full suite of Coastwise trade laws and 
regulations. 
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Working hard in the U.S. dredging industry
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World Marine of Alabama (WMA) com-
pleted work on a contract valued at 
over $14m to drydock and repair the 
Dredge Wheeler, a hopper dredge 
owned and operated by the USACE. 
The package included hopper and 
hopper door steel renewals, two new 
hydraulically-actuated weirs, and a 
new emergency generator.  Machin-
ist crews assisted with rebuilding the 
vessel’s bow thruster, replacing one of 
the vessel’s tail shafts and overhauling 
the vessel’s CPP system.  Pipe crews 
worked to renew piping throughout 
the vessel.  Electrical crews had many 
assignments, including the installation 
of VFDs on the vessel’s large seawater 
cooling pumps. 
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U.S.-Flag Dredging Fleet Capacity 
The U.S. Flag dredging industry has 

had the capacity to safely, economical-
ly and timely complete every dredging 
project in the United States. We have 
successfully deepened every port in the 
country as called for by our customers 
and will continue to do so.  Moreover, 
the deepening projects have largely 
been completed well below the govern-
ment estimates for the work.  Most re-
cently, major port deepening projects 
in Charleston, Jacksonville, Delaware 
River, Boston and New York were all 
bid well below the U.S. Army Corps of 
Engineers cost estimates for the work.

The U.S.-fl agged dredging fl eet, both 
private- and state-owned, totals more 
than 400 dredges.  In 2017, the U.S.-
fl agged hopper dredging fl eet capacity 
increased by 34% with the addition of 
two large new-build vessels built in U.S 
shipyards by U.S. workers. In fact, the 
U.S. dredging industry is amid a $1 bil-
lion-plus capital construction program. 
New investments include four large cut-
ter suction dredges, two large hopper 
dredges, and approximately 50 barges 
built in shipyards across the U.S.

Jobs
When it comes to the Jones Act—Lou-

isiana is all that.  Louisiana is the top 

State in the nation for jobs, economic 
output, labor compensation, and value 
added related to the domestic maritime 
industry according to a study prepared 
by PricewaterhouseCoopers (PwC) for 
the Transportation Institute.
• The State of Louisiana is the top 
domestic maritime states in the U.S.  It 
ranks fi rst among all states for domestic 
maritime jobs with 61,956.
• Domestic maritime-related labor 
compensation exceeds $3.4 billion an-
nually.
• The total gross economic output in 
the State is over $14.25 billion annually.  
Gross output is the “sum of receipts (or 
sales) and other gross income generated” 
in the domestic maritime sector, accord-
ing to PwC.
• The total value added for goods and 
services moving by domestic waterborne 
transportation in Louisiana is over $5.3 
billion annually.  Value added represents, 
essentially, the gross domestic product 
for the domestic maritime sector in Loui-
siana.
• Four of Louisiana’s Congressional 
Districts are in the top 10 of all districts 
in terms of economic impact, accounting 
for over 54,000 jobs and nearly $13 bil-
lion in economic output annually.
• In fact, Louisiana’s 3rd Congressio-
nal Districts ranks fi rst among all other 

districts in terms of domestic maritime 
jobs and economic impact.
• Nationally, the domestic maritime 
industry accounts for 499,676 jobs, 
$29.1 billion in labor compensation, 
$100.3 billion in economic output, $45.9 
billion in value added and $11.4 billion 
in taxes.  There are more than 40,000 
vessels in America’s domestic fl eet, one 
of the largest in the world. 

Competitiveness and Costs
The U.S. dredging industry is highly 

competitive with more than 50 differ-
ent companies awarded federal work 
each year and 80 different companies 
bidding on that work each year.  U.S. 
industry regularly works with the U.S. 
Army Corps of Engineers, ports, and 
the environmental community, to make 
project execution in the U.S. safer, more 
effi cient, more productive, while mini-
mizing project impacts. Here are some 
recent quotes by experts.

“The completion of entrance channel 
dredging is perhaps the most signifi cant 
milestone to date for the Savannah Har-
bor Expansion Project,” Col. Marvin 
Griffi n, Commander of the Savannah 
District, said. “As of today, approxi-
mately half of the Savannah harbor’s 
40-mile channel is deepened and better 
equipped to handle post-Panamax ves-

sels. The SHEP has broad national im-
pacts, and with this achievement, we are 
now halfway to realizing more than $280 
million in net annual benefi ts for the na-
tion.”

“Completion of the entrance channel is 
possible because of great partnerships: 
Georgia Ports Authority, Georgia De-
partment of Transportation, Great Lakes 
Dredge and Docks Company, resource 
agencies, and Congress.”

Next, the original U.S. govern-
ment estimate for the current phase of 
the Jacksonville deepening project is 
$43,170,000.  The winning bid by Du-
tra Dredging Company came in at 
$22,826,400 nearly 50% less than the 
government’s estimate.

In June 2018, Jacksonville Deepening 
Contract #2 is scheduled to bid. Multiple 
dredging contractors have responded to 
the Corps’ Sources Sought inquiry, sub-
mitting dredge availability lists for this 
deepening project. Multiple U.S Indus-
try large cutter suction and mechanical 
dredges are available to perform this 
work. On January 29, 2018, the U.S. 
Army Corps released its estimate for the 
Boston Harbor deepening project and 
it was $166.37 million.  The apparent 
winning bid for this project is $122.22 
million by a joint venture of the Dutra 
Group and Jay Cashman, Inc.  
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William Harber
President of the Americas Region, Hurtigruten

Five Minutes with

As the luxury yacht/adventure sector of the global cruise market continues to gain strength, Maritime Reporter 
& Engineering News recently received insights from Hurtigruten, a clear leader in the sector. William Harber, 
President of the Americas Region, Hurtigruten, explains the path forward. 

BY GREG TRAUTHWEIN
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oices William Harber, President, Americas Region, Hurtigruten

Please discuss Hurtigruten’s plans to 
ramp up its North American presence?
 We are indeed ramping up our 
presence in the Americas.  From a dis-
tribution perspective, Hurtigruten is de-
veloping stronger, deeper and more stra-
tegic partnerships to drive our expedition 
cruise products. We’re identifying new 
partners to grow our Antarctica business 
as well as to Arctic destinations. We’re 
differentiating ourselves to better target 
today’s cruise enthusiasts who want to 
touch all seven continents and to adven-
ture travelers seeking a base camp at sea. 
Hurtigruten is changing the conversation 
about cruising to better defi ne what’s 
different about us and our guests. We’re 
strengthening the Hurtigruten team in 

the Americas and enabling them to do 
great things for travel agents every day.

It looks like you are getting ready to 
more aggressively target the cruise 
market customers here in the U.S. For 
those considering a cruise on a bigger, 
more traditional ship, what would you 
tell them about the Hurtigruten experi-
ence?
 Hurtigruten is the world leader in 
exploration travel and a global advo-
cate for a green shift at sea. We’re at the 
forefront of an energy-revolution in the 
shipping and cruise industry; imagining 
a future that’s soundless and emission-
free.  We know the care we take with the 
destinations along our route is a deciding 

factor for conscious travelers.
The Hurtigruten experience is one of 
a kind and we’re about exploring, not 
about cruising. It’s important to provide 
our guests with memorable, high-impact, 
and even other-worldly experiences. The 
destinations and excursions we offer 
are based on 125 years of know-how in 
polar waters combined with innovative 
technology and design, and a passionate 
commitment to sustainability.  Our ships 
allow for intimate experiences that bring 
travelers up close to wildlife and provide 
opportunities to visit some of the world’s 
most remote destinations.

The Hurtigruten fl eet consists of 14 
expedition ships, custom built for ad-

venture travel. Talk about the customs 
features of those vessels. What makes 
them special and what value-added 
perks do passengers get for their ‘pre-
mium’ dollars?
 Our hybrid electric-powered ships 
that will debut later this year feature 
onboard high-tech activity centers that 
come at no additional cost. A highly-
skilled expedition team provides small 
group workshops, on-land excursions, 
and hands-on training with advanced 
science tools and virtual reality goggles 
to truly connect travelers with the des-
tinations they are exploring and allow 
them to learn in an interactive way.

Two new groundbreaking expedition 
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The MS Roald Amundsen 
and the MS Fridtjof Nansen 

are the world’s fi rst-ever ad-
venture tourism expedition 

ships to sail fully elec-
tric with sustainable 
hybrid technology. 

Being able to sail employing 
solely electric propulsion is 

a technical revolution and of 
great benefi t for the envi-

ronment

“

Maximise fuel effi ciency
with Hempel SHAPE
ISO 19030 quality digital performance monitoring 
systems combined with world class hull coatings.

Discover transparent, cost effective solutions
that deliver documented fuel savings, 
no matter the age, size and operating 
patterns of the vessels.
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ships, MS Roald Amundsen and MS 
Fridtjof Nansen, are to be delivered in 
2018 and 2019. Where will you deploy 
these vessels at fi rst?
 The new Hurtigruten hybrid-pow-
ered expedition ships offer one-of-a-kind 
sailings to pristine Arctic and Antarctic 
waters, including new adventurous itin-
eraries to the Northwest Passage, Aleu-
tian Islands, and to Svalbard.
 
Will the hulls have any special built-in 
Arctic-capable features to the vessels?
 The MS Roald Amundsen and the 
MS Fridtjof Nansen are the world’s fi rst-
ever adventure tourism expedition ships 
to sail fully electric with sustainable hy-
brid technology. 

Being able to sail employing solely elec-
tric propulsion is a technical revolution 
and of great benefi t for the environment; 
it also enhances the impact of experienc-
ing nature for our guests through less 
noise emitted. Imagine sailing perfectly 
silently along the ice edge in the Arctic 
or Antarctica.  The ships’ design features 
an ice-strengthened hulls, wave piercing 
bulbous bows, and a Rolls-Royce Uni-
fi ed Bridge for safe and effi cient perfor-
mance.
 
How much fuel economy versus a tra-
ditional propulsion arrangement will 
the hybrid system bring?
 On a technical level focusing on 
ship technology, the main elements are: 

Hybrid technology making periods of 
(soundless) sailing by electric propul-
sion only, a reality; energy saving low 
resistance hull construction; onboard en-
ergy conservation measures; and “peak 
shaving” i.e. batteries charging and re-
charging under varying power demand 
to allow the main generators to operate 
effi ciently at near constant load. 
 Batteries are also being used as a 
“spinning reserve” (to eliminate the need 
for having a diesel generator running as 
a backup in order to have instant redun-
dant power when navigating in narrow 
waters, harbor operations and under dy-
namic positioning). Other fuel-saving 
technologies include L-drive azipull 
thruster propellers with permanent mag-

net motors, and latest generation low 
fuel consumption diesel generators with 
low NOx emissions.
 
Where will they be built?
 The newest additions to the brand 
are currently being built in Norway’s 
Kleven Yards.
 
What else should readers know about 
Hurtigruten’s long and short-term 
plans – especially in the North Ameri-
can theater?
 As the world leader in exploration 
travel, Hurtigruten is the best-kept secret 
in the cruise industry – but not for long!  
Following the history of the Vikings and 
Norway’s polar pioneers, Hurtigruten 

oices William Harber, President, Americas Region, Hurtigruten

Photos courtesy Hurtigruten
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combines an exceptional tradition and 
know-how with innovation, the highest 
maritime reputation, and a strong com-
mitment to sustainability. With that said, 
our short-term plans include increas-
ing the brand’s reputation for offering 
a highly-attractive premium product for 
the modern adventure traveler, building 
stronger and more strategic partnerships 
to compete, and fi nding new channels to 
grow our Antarctica business. Our long-
term goals include changing the conver-
sation about cruising to better resonate 
with agents and consumers.

How many passengers and crew 
will the vessels carry?
 The MS Roald Amundsen and the 
MS Fridtjof Nansen will both carry up 
to 530 passengers, including crew.  We 
limit our guest count to 500 when sailing 
in Antarctica.

They will be the world’s fi rst hybrid bat-
tery powered cruise ships. Will they be 
USA EPA Tier 4 compliant?
 The engines are equipped with an 
SCR (Selective Catalytic Reduction) 
system to meet IMO Tier III NOx emis-
sions limit. 

Tell us more about the exact nature of 
that battery hybrid arrangement. What 
OEM engine will you use? whose bat-
teries? Which naval architect? 
 Designed by Hurtigruten in coop-
eration with Kleven Yards, Rolls Royce 
Marine and Norwegian yacht designer 
Espen Øino, MS Roald Amundsen will 
be powered by four “Bergen B33:45L” 
diesel engines by Rolls-Royce plus bat-
teries. MS Roald Amundsen will man-
age 15-30 minutes at high speed and 
with a full passenger manifest without 
its diesel engines running.  We expect to 
increase the reliance of hybrid electric 
power over time. 

Hurtigruten offers a premium product 
for the modern adventure traveler. 
What’s your largest vessel and what’s 
the smallest (passenger count / LOA)? 
And, what’s the average age of your 
current 14-ship fl eet?
 Our largest vessel is MS Trollfjord 
which can accommodate 640 guests and 
MS Nordstjernen with 149 guests is our 
smallest. The average age of our current 
14-ship fl eet is about to get much young-
er with the new ships coming on and old-
er ones expected to leave the fl eet. The 
average age of our purpose-built expedi-
tion ships sailing to worldwide destina-
tions is 11.   
 
Hurtigruten bills itself as ‘the world 
leader in exploration travel.’ Are you 

planning new routes in the New Year? 
If so, tell us about these new destina-
tions?  Why did you choose these over 
any other?
 In addition to our new east coast 
itineraries in North America and Cana-

da, we are also offering new expeditions 
along the west coast of South America 
and Central America. Most of our expan-
sion is in the polar waters we call home. 
We offer more fl exibility than any opera-
tor in polar regions with a total of 67 itin-

eraries. 
 Our captains, crew and expedition 
teams have the most experience in polar 
waters where we can offer authentic and 
immersive expedition experiences for 
our guests.

Promo Code for 5% off: MREP18
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Many of our readers surely know BIMCO, but to 
kick things off, can you give me a ‘by-the-numbers’ 
overview of BIMCO today?
 BIMCO is a not-for-profi t organization. We are a 
very well-capitalized organization, and we aim to rein-
vest our funds in products of value to our members. We 
have a staff of around 55 members in four locations – 
two in Asia, Singapore and Shanghai – we are a global 
organization. We have around 2,000 members in 120 
countries, (reinforcing the point that) we are global. Of 
the 2,000 members, 800 are ship owners, 700 are bro-
kers, and the rest are made up of agents and other as-
sociates. We have more than a billion deadweight tons 
in membership, representing around 56% of global ton-
nage at the end of 2016. (Note, that is a growth from 
2014 to 2016 of 54 to 56 percent on a tonnage basis).
  Our membership covers the three major sectors: 
containers, tankers and bulkers, and as you’d expect, 
we work very closely with other associations, in partic-
ular the International Chamber of Shipping, Intertanko 
and Intercargo. 

Perhaps this is obvious, but why would I want to 
join BIMCO? 

 We offer a wide range of practical tools and ser-
vices to our members. We are a very practical organiza-
tion. Clearly, we are well-known as leaders in devel-
oping contracts, standard contracts and clauses for the 
shipping industry. 

Given the practical nature of BIMCO’s services, as 
shipowners are increasingly stressed to keep on top 
of new regulations, do you see a growing importance 
of your practical services to your members?
 Absolutely. It is something that we’ve always of-
fered, but since I’ve been onboard it has been a point 
of focus. If you are negotiating a contract and you are 
not sure if you should give in on something, our support 
and advice team is just a phone call or an e-mail away. 
This is free to the members. Another simple one is if 
you’ve got an undisputed debt, we can help you recover 
that. In 2017 we helped recover 3.2 million dollars on 
behalf of our members, and that is another free service 

to our members. 
 We also have “Shipping KPIs” which allows a ship 
owner to benchmark operations  against others with a 
similar size and type of ship. That is also free of charge. 
Members must commit to enter data, but in return you 
can get some really important benchmarking data to 
help you see if you are as effi cient as you would think. 

Have there been any new service offering introduc-
tions of late?
 We have just launched – three weeks ago in Sin-
gapore – our new contract editor system called Smart-
Con, which uses the latest standard industry software. 
In fact, Microsoft (are) happy because we are using 
their latest products.

From what I’ve read, environmental regulation, 
promoting digitalization, and reducing administra-
tive burden on the ship’s master are three areas of 
focus for BIMCO, is that correct? 
 Yes, that’s absolutely right. 

oices Angus Frew, Secretary General, BIMCO

BIMCO’s Secretary General & CEO Angus Frew spent some time with Maritime 
Reporter & Engineering News to discuss the burning topics of the day in maritime 
… environmental regulation, digitalization & cyber security, and reducing the ad-
ministrative burden on the ship’s master. We left no stone unturned for the man 
who recently had his contract extended to the end of 2022 to remain at the helm 
of the world’s largest international shipping association. 

BY GREG TRAUTHWEIN

Angus FrewAngus Frew
Secretary General, BIMCO
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Lets talk for a moment about the market, which has 
obviously been challenged in recent years, to put it 
mildly. When you look at the market, what do you 
see today?
 It is diffi cult across all sectors, but it differs sector 
by sector. We see (some hope) in dry bulk – if we can 
encourage people not to buy new ships, and keep the 
supply side under control, and preferably scrap some 
ships. We’re  seeing growth in terms of trade, so it con-
tinues to be a supply-side issue.

So we have a tough market, and at the same time 
an increasing number of environmental regulations 
which can be capital intensive. 
 The environmental agenda is the most important 
issue to shipping right now and, of course, it’s on top 
of our agenda, too. First there is the (IMO marine fuel) 
sulfur cap, and 2020 is not a long way away. This is in-
teresting because it is probably the fi rst piece of regula-
tion where there is a substantial fi nancial benefi t for not 
complying. So we really focus on the compliance side 

on that issue.
 We also have some concern about fuel availabil-
ity. We funded a study alongside the IMO study, and 
it highlighted a lack of de-sulphurization capacity in 
the refi ning industry. And even if there is enough fuel 
worldwide, there will be places – regions – where at 
least initially, we believe, where fuel availability will 
be an issue. 

Digging further into the environment, a topic that 
could fi ll our pages 100 times over, where are we, 
and where are we heading?
 We honestly believe that carbon emissions from 
ships peaked in 2008. So we are probably the only sec-
tor in the world that has actually peaked its emissions. I 
think that’s incredibly positive. 
 Second, we really want to see a doubling of effi -
ciency on a ton/kilometer basis by 2050. And we be-
lieve that we are making good headway towards that. 
We see much more effi cient ships on the sea today than 
were around in 2008. 

 And the last one is the really tough one. The indus-
try has to aim to completely de-carbonize, something 
that realistically will not be until the second half of this 
century. We are not in a position to even start at this 
moment. We need to spend research & development on 
new zero-carbon fuel types and new propulsion units. 

So lets turn talk to another big topic, digitalization. 
It sounds as if this plays into all that you’re doing 
with your membership.
 Digitalization is one of the three themes, specifi -
cally promoting digitalization across our industry to 
drive effi ciency, safety and security. We are an orga-
nization focused on how we can – from our contracts 
work to a lot of our technical work –improve the stan-
dards and create standards for the industry which gen-
erate effi ciency. So digitalization is just an extension 
of that. And we are involved in some exciting projects 
on that theme. We’ve been involved in the EU funded 
project called Effi ciency 2, which will wrap-up shortly, 
which is focused on the port-ship interface and how we 
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BIMCO by the Numbers
Staff  55 
Members abt. 2,000 
Countries of Members 120 
Ship Owner Members 800 
Ship Broker Members 700 
DWT of Membership 1 billion + 

MR #3 (18-25).indd   25MR #3 (18-25).indd   25 3/9/2018   3:36:19 PM3/9/2018   3:36:19 PM

http://www.marinelink.com


26  Maritime Reporter & Engineering News • MARCH 2018  

oices Angus Frew, Secretary General, BIMCO

can drive standardization in reporting across the world. 
A huge amount of the bridge team’s time is spent re-
porting to different ports. 

That would seem to be a natural link to your third 
objective, which is lightening the load of the ship’s 
crew.
 Our third theme is linked to that: the reduction of 
the administrative burden on the ship’s master. There is 
a lot of work in standardization and we’re trying to fi nd 
out how we can help reduce that.

So digitalization, the software, the cyber, the auton-
omy and lightening the load on the ship’s master ... 
it all goes hand-in-hand.
 It does. 

Drilling down a bit more into the digitalization 
trends, from where you sit, what is the reality on the 
ships, in the ports?
 It depends on the conversation. For example the 
work that’s been happening in the industry on cyber se-
curity onboard ships is strong. I think there are a lot of 
industries that wish that cyber was on the tip of all their 
executives’ tongues like it is in maritime. That doesn’t 
mean we’ve solved the problem, but awareness is the 

beginning of being able to protect yourself against cy-
ber attacks. BIMCO is  a leading light in this area, and 
we have guidelines and standards on software mainte-
nance. 

Looking at the digitalization in whole, what is the 
key to moving it forward, faster?
 We are a conservative industry. But I think (once 
we get) the bit between the teeth – we actually get on 
with things. There are a host of projects that we’re 
working on where digitalization doesn’t happen with-
out standardization. So we are really focused on stan-
dardization. You talk about autonomous ships; there is 
no autonomy without standardization.

Our time is running short, and I’d like to turn the 
conversation back to the market and achieving bal-
ance in the marketplace. Are there recommendation 
from BIMCO on trying to maintain balance and sta-
bility?
 We wrote a piece called “The Road to Recovery,” 
about 18 months ago. I think the keys to the changes 
are, as the industry consolidates, and as we have fewer, 
bigger players, that we’ll make more rational decisions 
based on the market requirements, rather than only in-
dividual requirements. I think a lot of people buy and 

sell ships for the capital gain, and one more ship from 
their companies makes little difference to the industry. 
But I think when it becomes the much bigger organiza-
tions that are really focused on servicing the industry, 
and they will be in a better position to make more ratio-
nal decisions because there will be fewer players.

When I read the news of of your recent contract 
extension was struck by one of your goals going 
forward: having this industry speak in a clear and 
unifi ed voice. Why is it important, and what’s your 
strategy to do it?
 The industry has a lot of associations, all with a 
viewpoint. By not speaking in an aligned manner, it 
simply makes it too easy for them to either do nothing 
or to pick holes. What is very clear is that when we do 
speak together, the countries in IMO actually listen. So 
there is the roundtable – the roundtable of international 
shipping associations – and that is BIMCO, the Interna-
tional Chamber of Shipping, Intertanko and Intercargo, 
and on the big issues  we spent a lot of time working 
together to get a common agreement among our organi-
zations and our members.  We are directly linked to our 
members and they participate in all of our work. If we 
can get the political and the practical to work together, 
it’s a very strong partnership.
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The industry has to aim to completely 
de-carbonize, something that realistically will not be 
until the second half of this century. We are not in a po-
sition to even start at this moment. We need to spend 
research & development on new zero-carbon fuel 

types and new propulsion units. 

Angus Frew, 
Secretary General, BIMCO
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Corrosion Control & the
Autonomous        Ship

BY BUDDY REAMS
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The remarkable success of autono-
mous and remotely-controlled vehicles 
on land and in the air and the interest 
in this technology being shown within 
maritime circles suggests that it is only a 
matter of time before autonomous ships 
are deployed at sea.  

Although the fuel costs represent, by 
far, the majority of shipping costs com-
pared to onboard crews, there are yet 
substantial benefi ts to be reaped from 
autonomous ships. The potential eco-
nomic benefi ts are too great to ignore 
this emerging technology. 

The success of autonomous shipping 
will require a complete change in the 
attitude of those working in the marine 
environment, starting with shipyards, 
which are typically focused only on low-
ering the cost of new ships.

While it is understandable that the cur-
rent design model strives to minimize 
the cost of building and operating ships, 
this often causes less-than-optimal cor-
rosion protection systems to be utilized. 
This decision-making model focuses on 
the initial capital expenditure without 
understanding and considering the sig-
nifi cant safety and long term reliability 
of more advanced system.  As a result, 
we encounter situations where a ship’s 
crew will apply an additional coat of 
paint soon after delivery, or shipyards 
limit warranty coverage, all to compen-
sate for the less-than-optimal corrosion 
protection systems.  

For autonomous shipping to truly work, 
attitudes and infrastructure must change, 
beginning with a redesign the world’s 
shipyards—which is no small task. The 
success of autonomous shipping will de-
pend upon the concurrent development 
of many core technologies as well as a 
commensurate change in behavior and 
approach to design, construction and op-
eration. Each of the challenges normally 
faced by mariners on board ships will 
need to be embodied in the computing 
systems for autonomous shipping or re-
motely controlled shipping.

Challenges of Autonomous Shipping
Navigation and communication at sea 

are challenging. For example, cell phone 
connectivity breaks down just three 
miles from shore and communication 
costs rise dramatically further out at sea.

Autonomous control of a ship’s ma-
chinery based on real-time data relating 
to wind and ocean currents is just one 
challenge.  Additional risks at sea include 
the unpredictability of the weather and 
hazardous objects. Safeguarding against 
piracy, cyber-piracy and terrorism also 
presents diffi cult problems as does the 
reliability of the electronic and mechani-
cal systems of the ship.  And lastly, an 
awareness of the state of corrosion of the 

ships structures and components is vital.
Autonomous shipping could apply 

to many types of ships, from tug boats 
maneuvering in a port to large cargo 
ships crossing oceans. An autonomous 
ship must be “aware” of its external sur-
roundings as well as its internal condi-
tion. External surroundings include the 
weather conditions as well as objects 

at sea that could pose hazards. Internal 
conditions include the proper function-
ing of structural elements, engines and 
machinery as well as the digital comput-
ers, along with associated communica-
tions and electronics control systems. In 
this sense, an autonomous ship must be 
“self-aware.”

Challenges of Maritime Corrosion
The history of maritime industries in-

cludes many long chapters on corrosion. 
The development of seaworthy alloys 
and coatings was long and arduous, and 
continues to progress to this day. Today, 
a large body of knowledge already exists 
to slow corrosion processes and mini-
mize risks due to corrosion.  The failure 

WE STAND TOGETHER
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our dedicated members who develop and peer review our programs, NACE Career 
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of critical components at sea can result in 
the loss of life or the sinking of a vessel; 
or necessitate costly rescue operations.

The challenge now is to include cor-
rosion prevention in the design and con-
struction of autonomous ships and their 
onboard sensors and computing systems.  
This will not be a subtle change and 
could necessitate a holistic look at how 
ships are constructed.  An autonomous 
ship cannot depend upon crew members 
to monitor coating performance and ad-
dress its maintenance at sea.  A ship that 
has not been maintained, coating-wise, 
for six months will deteriorate dramati-
cally.  Ships must be built to a higher 
standard of corrosion resistance at ev-
ery level before they are commissioned. 
Once in the water, they must be regularly 
inspected and monitored and held to a 
higher standard than a manned vessel.  
Otherwise the failure of a relatively mi-
nor part that normally would be repaired 
at sea could result in a costly rescue op-
eration to recover a vessel stranded at 
sea.

We are now learning the downstream 
effects of Tier II engine modifi cations, 
including increased cold corrosion in 
long stroke and more effi cient engines. 
New issues may come into play with 
Tier III engines, which could include 
complex additions such as Exhaust Gas 
Recirculation (EGR), Selective Catalytic 
Reduction (SCR) and even scrubbers. 
The Ballast Water Treatment Systems 
(BWTS) imposed on shipping, as de-
veloped in the past decade, are proving 
to be quite maintenance intensive and 
would require people onboard. 

The fuel situation through 2020 is al-
ready uncertain, and beyond 2020 it is 
even more so. The one certainty is that 
each major change will have down-
stream consequences. 

Fortunately, corrosion is better under-
stood today compared to the past. Un-
fortunately, such knowledge is generally 
not employed; at best, corrosion control 
is not applied as effectively as it could 
be, considering the excess focus on con-
struction costs rather than long-term vi-
ability and corrosion protection.

Many superior products and solutions 
on the market today are not used because 
they are not easily adjusted into the cost-
focused construction process. The fi nan-
cial cost of the vessel is the second most 
important cost in shipping behind fuel 
costs. Sophisticated corrosion preven-
tion solutions drive up costs, and these 
added costs could become higher than 
the cost of crew members.

New alloys and coatings now exist that 
greatly extend the useful life of com-
ponents, particularly at sea. Improved 
methods for monitoring corrosion can 
be employed. While corrosion cannot 

be eliminated completely, it can be man-
aged to such a degree that catastrophic 
failures decrease.

The need to further minimize mari-
time corrosion on autonomous ships can 
be taken as an opportunity to improve 
systems for monitoring and controlling 
maritime corrosion. This article briefl y 
reviews a few of the ways that current 
knowledge of maritime corrosion can be 
adopted in the development of autono-
mous shipping.

Corrosion of Structural Elements 
The trend towards autonomous vessels 

will have consequences for the manage-
ment of corrosion. Maritime corrosion is 
a subject that requires aggressive, proac-
tive measures. Special alloys, coatings 
and sacrifi cial anodes have been devel-
oped to slow down the inevitable dete-
rioration of materials that occurs in salt 
water environments. It is rarely a ques-
tion of “if” but more often a question of 
“when.” Furthermore, corrosion can be 
unpredictable and catastrophic. Risk can 

be controlled but it is not easily elimi-
nated.

Ships are operated in a brutally corro-
sive environment, with ship hulls espe-
cially prone to corrosion. The biofouling 
of the hulls can contribute to drag and 
add to fuel costs. Ships carrying freight 
on long voyages need reliable, long last-
ing coatings. 

The days when ships were free to over-
look the issue of corrosion are gone. Bal-
last and cargo tanks need to be coated. 
This is a class requirement. If these 
coatings are not “good” according to the 
class, the ship cannot trade. 

There are several approaches to man-
aging corrosion of a ship’s hull.  Most of 
these involve predicting the time to fail-
ure.  The ship’s hull itself can be made of 
special materials selected for their cor-
rosion resistance, although, practically 
speaking, no material is completely safe 
from marine corrosion. That said, com-
posites – such as glass fl ake epoxy – pro-
vide excellent corrosion resistance. This 
underutilized technology – suitable for 
use in hand rails, ladders, pipe supports 
and cable trays – has been available 
for more than 20 years, but resistance 
to change is strong in the ship building 
community. 

For autonomous shipping, monitoring 
the condition of the hull is especially 
important, as daily monitoring by the 
crew and the potential for early interven-
tion will be nonexistent. The use of un-
manned aerial systems for surveys may 
not be practical when launched from the 
autonomous vessel itself with no crew 
aboard. Autonomous underwater ve-
hicles and remotely operated vehicles 
possess unique capabilities that could 
be developed for inspecting ship hulls 
at sea. The key here is the prediction of 
the time to failure or the detection of a 
potentially catastrophic condition that 
would require bringing the ship into a 
port for emergency repair.

Another solution is to embed sensors 
within the hull, such as stress sensors or 
ultrasonic measuring instruments. The 
processing of such signals can indicate 
a condition of biofouling or rusting; or 
even a combination of both.

As is usually the case, there are trad-
eoffs between the costs for monitoring 
and maintaining the hull. Risk manage-
ment will require a corrosion expert to 
evaluate the data. This knowledge could 
be built into the autonomous ship’s 
knowledge base, or judgment calls can 
be made by a corrosion expert who is re-
motely monitoring the ship’s condition.

Risk management could affect the size 
of the vessel; it may be more practical to 
carry cargo on many small ships and so 
distribute the risk. 
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The challenge now is to include corrosion pre-
vention in the design and construction of au-
tonomous ships and their onboard sensors 

and computing systems.  This will not be a 
subtle change and could necessitate a ho-
listic look at how ships are constructed. 

An autonomous ship cannot depend upon crew 
members to monitor coating performance.

“
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Monitoring and Repair Capability
Typically, it will be necessary to re-

motely monitor the corrosion of critical 
control systems on autonomous vessels. 
Such systems include the propulsion 
equipment, as well as vital fl ooding and 
fi re protection systems. These can be 
monitored in the manner of equivalent 
systems on an airliner. The main differ-
ence is that autonomous ships are at sea 
and hence they are subject to highly cor-
rosive environments for long periods of 
time. 

Depending upon the type of vessel and 
length of time at sea, it may be necessary 
to monitor these components remotely. 
This can be accomplished by various 
methods.  Sensors can be installed on 
critical components to monitor their 
condition at sea and this data can be cap-
tured and made available to the comput-
ing system used for autonomous control 
of the ship. This situation is not much 
different from that of an airliner which 
may be required to make unscheduled 
landings when an engine or other critical 
component fails. 

The main difference between an airline 
and an ocean vessel is that a ship may 
be at sea for weeks. If a critical compo-
nent is susceptible to suddenly acceler-

ated levels of corrosion then monitoring 
of that component may be warranted and 
the ship must be prepared to change its 
course for needed repairs.  The inability 
to make repairs on an autonomous ship 
while it’s underway could induce length-
ier in-port periods.

Conclusion
As technologies in support of autono-

mous shipping mature, the systems for 
monitoring corrosion will have to be-
come more sophisticated. The removal 
of the human element from corrosion 
control can be seen as an opportunity to 

advance the science of corrosion. Rather 
than viewing corrosion as a barrier to au-
tonomous shipping, the development of 
autonomous shipping and on-board data 
collection could be seen as a means to 
advance the science of maritime corro-
sion. 
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As Congress wrestles with the budget, 
there is at least a bi-partisan consensus 
that defense spending should grow, and 
that includes growing the Navy’s fl eet.  
The current goal is 355 ships, an admi-
rable goal, but an objective that faces 
many cost hurdles. 

The surface fl eet (which excludes sub-
marines and aircraft carriers) needs to 
grow in capability and capacity.  The 
numbers of ships being procured or envi-
sions would increase as the total n umber 
of ships increases, but the number in this 
story represents current program status.

Surface Combatants
DDG 1000 is a multi-mission surface 

combatant built from the keel up as a 
quiet and stealthy platform with active 
and passive signature reduction.

The fi rst in the class, USS Zumwalt 
(DDG 1000) arrived in her homeport of 
San Diego at the end of 2016 and is now 
nearing completion of installation work 
in prior to activating her combat system.  
The plan in to conduct the testing and 
evaluation of her systems in 2018 and 
proceed and achieve initial operational 
capability (IOC) in 2020. USS Michael 
Monsoor (DDG 1001) has completed 
acceptance trials.  USS Lyndon Johnson 
(DDG 1002) was 70 percent complete as 
of 1 December 2017 and continues con-
struction at Bath Iron Works in Maine.

The Zumwalt class was originally 
planned for 32 ships.  That number was 
cut to 24, then 12, then seven, then three, 
then two, then zero, and fi nally Congress 
stepped in and said the Navy would build 
three.  Among the many unique features 

of this ship was a new 155 mm gun with 
new rocket-assisted precision ammuni-
tion.  The Advanced Gun System was 
designed to fi re the long range land at-
tack projectile (LRLAP), and had an 
automatic handling system.  Purchased 
in quantity the rounds might eventually 
have a reasonable price tag, but the Navy 
said that the cost of buying 2,000 rounds 
for each of the Zumwalt class ships 
would equal a new Arleigh Burke class 
destroyer.

The U.S. Navy hasn’t had 155 mm am-
munition for many years, and while the 
AGS barrel was specifi cally designed for 
the LRLAP round, Raytheon and BAE-
Systems Bofors are offering a less ca-
pable 155 mm GPS-guided round called 
Excalibur with a signifi cantly lower 
price tag and is already in production for 

U.S. Navy
355-Ship Fleet is the mandate, funding it is fuzzy

BY EDWARD LUNDQUIST
Pictured above: The guided-missile 
destroyer USS Preble (DDG 88) fi res a 
Mark 45 5-inch gun during a live-fi re 
exercise.   
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the Army. This ship generates 78 MW 
of power, enough to power a small-to-
medium size town – and even though it’s 
one and a half times the size of a DDG 
51– it has 1/50th the radar cross section 
of an Arleigh Burke.

Aegis Cruisers
The Navy still has 22 of the 27 Ticond-

eroga-class guided missile cruisers com-
missioned between 1983 and 1994. The 
remaining 22 ships (CGs 52 through 73) 
have or will undergo a modernization, 
but there are limitations to how many 
ships can be taken from service to under-
go costly modernization process.  One 
of the most important missions for Ae-
gis CGs and DDGs today is to provide 
ballistic missile defense (BMD).  With 
the accidents taking two BMD-capable 
Aegis guided missile destroyers out of 
service last year, the need to keep BMD-
capable ships available for operational 
commitments has become even more 
critical.

Aegis Guided Missile Destroyers
With 65 ships delivered to the fl eet, the 

DDG 51 Arleigh Burke-class program 
is one of the largest and most successful 
post World War II naval ship programs.  
With the DDG 1000 programming be-
ing limited to just three ships, the Navy 
has restarted the DDG 51 production 
line to produce Flight IIA ships at both 
BIW and HII, and is preparing to build 
a new version called Flight III.  Both 
yards have delivered “restart” ships and 
are in serial production with 12 ships un-
der contract.  Initial Flight III ships have 
been contracted to both shipyards.

Littoral Combat Ship
The Littoral Combat Ship (LCS) pro-

gram continues at a steady pace at two 
production yards, each building a unique 
design.  Lockheed Martin is building the 
monohull Freedom-variant at Fincantieri 
Marinette Marine in Wisconsin, while 
Austal USA is building trimaran Inde-
pendence variants at Mobile, Ala. 

Concurrently the Navy is developing 
mission packages that can confi gure 
LCS for one of three focused missions: 
ASW. ASUW or MIW. The fi rst was 
commissioning in 2008, and the second 
in 2010.  Currently 11 LCSs have been 
delivered with 18 more on contract.  Yet 
not one LCS is deployed today.

Future Frigate
While the Navy sees LCS as the best 

ship for those three asymmetric mis-
sions in the littoral, it also needs a multi-
mission combatant that’s smaller than a 
DDG.  In other words, it needs a frig-
ate.  And that frigate will be a full and 
open competition, not just an up-gunned 
variant of one of the two LCS seaframes.  
The Navy is referring to the program as 
the FFG(X) with the mission of conduct-
ing anti-submarine warfare, surface war-
fare, electromagnetic maneuver warfare 
and air warfare.  FFG(X) will fi t in the 
“high / low” mix of surface combatant 
capabilities between LCS and the Aegis 
cruisers and destroyers.  FFG(X) will 
operate independently or as an integral 
part of a task force to conduct offensive 
and defensive operations in the littoral 
and blue water environments.

The new frigate will feature the AN/
SLQ-61 Light Weight Tow (LWT); AN/
SQS-62 Variable Depth Sonar (VDS); 
AN/SQQ-89F Undersea Warfare / ASW 
Combat System, as well as the signifi -
cant ASW capability of the MH-60R 
helicopter.  FFG(X) will have the 57mm 

"No matter what ships we bring online, how we maintain them, how many peo-
ple we have, at the end of the day we have to make sure they are 
properly trained. We will not waiver from that. We're doing a lot of 
thinking in terms of how we can improve training across the Navy, but particu-
larly the surface Navy, to make sure we're getting the training we need so we 

can get out there to sea."

Adm. John Richardson, Chief of Naval Operations (CNO)

“
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gun and a variety of defensive missiles, 
as well as offensive anti-ship missiles. 
The Navy is planning for a 20-ship 
class. In addition to the LCS designs, a 
number of foreign frigate designs will 
be considered.

Amphibs
The Navy’s expeditionary ships are 

equipped with fl ight decks and aviation 
facilities for helicopters and vertical 
take-off and landing (VTOL) fi xed-
wing aircraft; and well decks for stor-
ing and launching their landing craft to 
deliver Marines and their equipment 
and supplies to distant operating areas 
to conduct expeditionary operations 
from the sea to the shore.  These ships 
can deliver Marines with their vehicles, 
equipment and supplies in opposed 
landings as well as in permissive envi-
ronments, such as theater security co-
operation and humanitarian assistance 
and disaster response operations.

The come in three different sizes—
big, bigger and really big.  

The largest are 40,000-plus ton “big 
deck” amphibious assault ships – 

LHAs and LHA(R)s -- that can carry 
V-22 tilt-rotors; a variety of helicop-
ters, and the AV-8 Harrier and F-35B 
Joint Strike Fighter; as well as Landing 
Craft, Air Cushion (LCAC) and other 
watercraft.  The ships have steam or 
gas turbine propulsion making 70,000 
hp. Currently LHDs 1-8 and LHA 6 are 
in service. The Navy awarded a con-
tract for detail design and construction 
for LHA 7 to HII on May 31, 2012. 
The ship started fabrication on July 15, 
2013. LHA 8 starts fabrication in the 
fall of 2018.

The San Antonio-class of land-
ing platform docks (LPDs) continues 
building at HII in Pascagoula, Miss., 
with Portland (LPD 27) now delivered 
and awaiting an April commissioning 
in Portland, Ore.  Two more are being 
built to the LPD specifi cations, but will 
also serve to transition the program 
to the LX(R) replacement for the 12 
existing LSDs of the Whidbey Island 
(LSD 41) and Harpers Ferry (LSD-49) 
classes.  The fi rst of these 12 ships will 
reach age 40 in 2025.

Instead of designing an entirely new 

class to replace the LSDs, the Navy 
will create a less capable and less ex-
pensive variant of the LPD design.  The 
next LPD, USS Fort Lauderdale (LPD-
28), will be a transitional ship to incor-
porate some design features that will be 
found on future LX(R) ships.

Small Boys
The Navy has 11 mine countermea-

sures ships currently located in Bah-
rain, San Diego and Sasebo, Japan. 
Small coastal patrol boats (PCs) are 
forward deployed in Bahrain in support 
of the U.S. Fifth Fleet, as well as May-
port, Fla., supporting the U.S. Fourth 
Fleet.

Expeditionary
In addition to the amphibious ships, 

there are a number of other platforms 
that have a great deal of utility to con-
ducting expeditionary operations.  

The U.S. Navy’s Military Sealift 
Command fi rst two 764-foot Expe-
ditionary Transfer Dock (ESDSs, 
formerly Mobile Landing Platforms 
(MLPs)), Montford Point (T-ESD-1) 

5-Step Guide to The

Fleet of 
the Future

Chief of Naval operations Adm. John Rich-
ardson, speaking at the Heritage Founda-
tion on Feb. 1, set forth fi ve dimensions to 
increase America’s naval power.

1. “One way to increase naval power is just 
to build a bigger fl eet.  A bigger Navy is a 
more powerful Navy,” he said.

2. “A second dimension of naval power 
would be to build a better fl eet,” Richardson 
said.  A more capable fl eet might incorpo-
rate directed energy, high power microwave, 
lasers, electromagnetic maneuver warfare, 
unmanned and autonomous systems.  

3. The third component is a networked 
fl eet, and taking those platforms with their 
inherent and enhanced capability, and net-
work them together.  “If you’re able to share 
data more across the force, you’re able to 
respond to that awareness with more agility, 
and you can be a more powerful fl eet,” said 
Richardson.

4. The fourth dimension is a more talented 
fl eet. “If you think about growing these other 
dimensions, growing naval power, at some 
point we’re going to have to man that fl eet 
with sailors,” Richardson said.  “There’s a 
‘number of sailors,’ dimension, but also the 
skill sets those sailors are going to need are 
different than the ones we have right now.”
“So once we have built this fl eet, we’ve 
modernized it, we’ve networked it, we’ve 
manned it with appropriately trained sailors, 
with the assistance they need, we’ve got to 
fi gure out how we’re going to operate it,” 
Richardson said.

5. The fi nal dimension, Richardson said, 
is the potential of a “fl eet in being. Turning 
that potential energy into kinetic energy re-
quires readiness, and that means you’ve 
got to go out, you’ve got to steam, you’ve 
got to fl y. You’ve got to have your maga-
zines full. You’ve got to have your logistics 
element in place. You’ve got to have your 
parts. You’ve got to do the maintenance. All 
of those things creates actual fl eet capabil-
ity.”

A Landing Craft Air Cushion vehicle (LCAC) embarks 
the Whidbey Island-class dock landing ship USS Rush-
more (LSD 47) during Iron Fist 2018.
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and John Glenn (T-ESD-2), are built on 
a commercial tanker design, and provide 
the ability to transfer material from large 
prepositioning ships to connectors such 
as LCAC for further movement to the 
beach.  USS Lewis B. Puller (ESB-3) 
and sister ship Hershel “Woody” Wil-
liams (T-ESB-4) are expeditionary mo-
bile bases (ESBs, formerly afl oat for-
ward staging bases (AFSBs)), based on 
the ESD but at 87,000 tons fully loaded 
are heavier, that can support mine coun-
termeasures operations and Special 
Forces units.  Both the ESD and ESB are 
built by General Dynamics NASSCO in 
San Diego.

The Expeditionary Fast Transport 
(EPF) was originally conceived as a joint 
Army and Navy program to provide in-
tra-theater lift, but today EPF is demon-
strating its value for highly specialized 
operational support assignments from 
ISR, support of unmanned systems and 
theater security cooperation.  Built by 
Austal USA in Mobile, Ala., the diesel-
powered 2,400-ton EPF is 338 ft. long 
with a beam of 95 ft., and can carry the 
load equivalent to 10 C-130 aircraft.  

Direct Fleet Support
MSC operates combat logistics force 

(CLF ships to deliver fuel, ammunition 
and supplies directly to the fl eet at sea.  
Multi-product fast combatant support 
ships (T-AOEs) can sustain a carrier 
strike group at sea, and keep up with 
them. Other CLF ships include fl eet re-

plenishment oilers (T-AOs) and the 14, 
689-foot dry cargo/ammunition ships 
(T-AKEs).  The 15 The Henry J. Kaiser-
class T-AOs can carry 180,000 bbls of 
fuel.  The 12 41,000-ton Lewis and Clark 
T-AKEs carry ammunition, food, 23,450 
bbls of fuel, repair parts and ship store 
items (two of the T-AKEs are assigned 

to Maritime Prepositioning Ship squad-
rons). The Navy is planning a new class 
of 17 fl eet oilers.  The John Lewis (TAO-
205) class oiler, previously known as the 
TAO(X) program, is a program to build a 
new class of 17 fl eet oilers for the Navy. 
The TAO-205 class ship was procured in 
FY2016.
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Imagine a settlement over falsifying 
emission levels in another transportation 
sector dropping money onto your deck. 
Who knew? But it’s true. The $2.9 bil-
lion settlement fund Volkswagen agreed 
to capitalize for distribution across all 50 
states, tribal lands, and Puerto Rico, as a 
result of “dieselgate,” its criminal dodg-
ing of required auto emission levels, 
presents an unparalleled opportunity to 
maritime companies that want to move 
their noxious diesel engines up a couple 
of EPA notches, and stick someone else 
with close to half the bill or more.

The settlement is “unprecedented in 
its sheer scope of funds, geographic 
reach and market-moving potential,” ac-

cording to Joe Annotti, senior program 
manager with transportation consultants 
Gladstein, Neandross & Ass. (GNA). 
“This type of thing just doesn’t happen,” 
he says, comparing it to the Energy De-
partment’s $300 million Clean Cities 
Program expressly for alternative energy 
vehicle projects. “That’s 900 percent 
smaller than the VW settlement.” 

From the state’s perspective, there is no 
better use of the funds than to clean up 
marine diesel engines, adds Annotti, cal-
culating that in terms of tonnage of NOx 
reduction for dollars spent, the cleaning 
up of marine diesel engines is the most 
cost-effective by virtue of the number of 
hours they operate, the amount of fuel 

consumed and the emissions profi le of 
the engines currently in use.      

Annotti heads up GNA’s Funding 360 
program, which has a free VW Funding 
Project Competitiveness Calculator, and 
a subscription Portal, that provides ac-
cess to information about state-specifi c 
VW Funding programs. 

Under the rules of the Volkswagen 
Mitigation Trust Fund (see related story 
Dieselgate 101.txt), tug, tow and ferry 
owners with qualifying NOx emissions 
reduction projects can get the job done at 
a signifi cantly reduced cost, the extent to 
which will depend on the engine upgrade 
option they choose, and whether the pa-
tient is privately or publically owned. 

In the latter case, projects, whatever 
they may be, are 100% funded. That’s 
why, and how, Washington State is hop-
ing to build, and pay for, three new all-
electric state-run ferries. Offi cials there 
estimate that a single such ferry could 
cut carbon dioxide emissions by 620 
metric tons a year, the equivalent of tak-
ing about 132 cars off the road. It also 
cuts fuel consumption 100 percent. 

In the former case, owners of commer-
cial vessels running on pre-Tier 3 diesel 
engines can get back 40% of the cost of 
installing a new Tier 3 or Tier 4 diesel 
or alternate fuel engine, or by installing 
an EPA-certifi ed remanufactured system 
or verifi ed engine upgrade, in this case 

Maritime to get Biggest Bang for
VW Settlement Bucks

With $2.9 billion available, Tug & Ferry engine 
upgrades are best bet for NOx Reductions

Marine engine overhauls at 40% to 75% cost savings? When it comes to fi nancing 
engine upgrades and replacements using other people’s money – this is as good as it 
will ever get. You’re going to want to apply early and probably in more than one state.
  

BY PATRICIA KEEFE

Show me the $
The top 10 recipients of Volkswagen mitigation trust 
funds  Where the water is, conveniently for marine 
projects, is where most of the VW settlement dollars 
can be found:
$423 Million ................................................California
$191.9 Million ................................................... Texas
$152.3 Million ................................................. Florida 
$117.4 Million ............................................. New York
$110.7 Million .......................................Pennsylvania
$103.9 Million .........................................Washington
$97.7 Million ..................................................... Illinois
$87.6 Million ................................................... Virginia
$87.2 Million ....................................... North Carolina
$71.4 Million ....................................................... Ohio

The Funding Clock is Ticking
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moving pre-tier or Tier 1 engines to T2. 
According to the EPA, Tier 4 rules cut 
NOx by 80 percent and particulate mat-
ter (PM) by 91 percent.

Go all-electric and you can get 75% of 
the cost covered, plus additional monies 
to install charging stations and related 
equipment. 

Apply under the Diesel Emissions Re-
duction Act (DERA) option, which is 
allowed under the trust rules, and states 
can use trust funds to match the DERA 

grant, and in doing so, reap an additional 
DERA bonus equal to 50% of the base 
sum. It’s manna from heaven, basically, 
to do work that needs to be done. 

It just can’t be mandated or already 
scheduled work. “There is a requirement 
to show funds will be used in a situation 
to reduce emissions where it might oth-
erwise not happen,” says George Lin, 
Technical Manager, Global Regulatory 
Affairs, Global Marine, Caterpillar, Inc.

But it could be used think bigger, and 

greener, notes Buckley McAllister, pres-
ident of McAllister Towing and Trans-
portation Co., Inc., and a veteran of sev-
eral incentive grant projects. “A major 
overhaul can exceed a half million dol-
lars, and if you factor that into the con-
cept of installing a new engine, and that 
gets you a subsidy and a main engine 
that will require less maintenance than 
a 30-year-old engine, it’s a great thing.” 

There are other incentive programs 
targeting environmental improvements, 
but the types of projects allowed and the 
competition for those dollars is much 
broader. By comparison, the Volkswa-
gen MTF is narrowly focused on cutting 
PM and nitrogen oxide (NOx) emis-
sions, which contribute to smog, and 
in the case of the maritime sector, only 
available to two specifi c classes of ves-
sels – which must operate solely in U.S. 
waters – tugs, tow boats and ferries.

“The marine sector still has the dirtiest 
engines out there. It should have a great 
shot at mitigation funds,” says Elena 
Craft, a public health scientist focused 
on air pollution for the Environmental 
Defense Fund. “If you want to prioritize 
NOx reductions, more so than any other 
projects, they have not been touched!” 
The VW settlement is a “game changer 
for maritime,” which she says is starting 
to come around to the need to improve 
air quality. “These kinds of funds don’t 
come around very often. If you have the 
means and ability to take advantage of 
this opportunity, you defi nitely should.” 

Everyone’s a Winner
The Volkswagen settlement is also 

an incredible boon to states desperate 
to green transportation, but lacking the 
funds or control to do more than a bit at 
a time. While the amount each state re-
ceives will vary, depending on the num-
ber of illegal VW vehicles registered 
inside its borders, the money puts each 

in a position to map out a 10-year emis-
sions reduction plan and to dedicate spe-
cifi c monies toward specifi c goals. And 
for those coastal and brown-water states 
looking for the fastest, cheapest and big-
gest reduction bang for the buck – the 
marine sector can’t be beat. 

“If you take one of these pre-EPA 
Tier engines and upgrade to one of the 
newer engines, the emission reduction 
is dramatic,” says McAllister, who has 
installed some of the fi rst Tier 4 engines 
(Caterpillar 3516) found on tugboats. 

As one example, according to the Die-
sel Technology Forum (DTF), of the 
roughly 47 marine workboats in New 
York Harbor, 28 are powered by pre-
emission standard engines. Swapping out 
an older “uncontrolled” engine for a Tier 
4 engine in just one old tugboat removes 
an estimated 96,000 lbs of NOx per year, 
equivalent to replacing 76 older trucks or 
removing 74,000 cars for one year, ac-
cording to a new report on “emission re-
ductions and cost-effectiveness for ma-
rine and locomotive projects,” from the 
DTF, a diesel industry organization, and 
the Environmental Defense Fund.

By comparison, marine transportation 
consultant Paul J. Moynihan, vice presi-
dent, technical services, M.J. Bradley 
& Ass. LLC, estimates that a rough ap-
proximation of the total tons reduced and 
equivalent trucks replaced and cars re-
moved from the road by going to Tier 3 
instead of Tier 4, might be somewhere in 
the neighborhood of 76,000 pounds NOx 
reduced annually, 60 old trucks replaced 
and 58,500 cars removed for one year.

In other words, upgrading the engines 
in a few vessels is far more cost-effec-
tive for states than upgrading a fl eet of 
city busses, especially since, by some 
estimates, the lifetime mileage-weighted 
average NOx emission factors for diesel 
school buses has already been slashed 
by roughly 92 percent. Which means 

 “These grants really help people get 
technological advances for their fl eet in an 

affordable manner.” 

– Buckley McAllister, President, McAllister 
Towing & Transportation
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the achievable emission reductions from 
upgrading buses won’t come anywhere 
close to what’s achievable with a marine 
project, while also taking longer and be-
ing more work to manage, since each 
bus would be a separate project. With so 
many states eying this option, the fact 
that there is only so much bus manu-
facturing capacity in the U.S. per year, 
would make even a 25-bus fl eet overhaul 
a multi-year project, adding even more 
time onto the wait for a lesser overall 
emission reduction, notes Moynihan. 

So why wait? 
Hands down – harbor craft and river 

vessels are the oldest and dirtiest spew-
ers of NOx pollutants out there (see 
charts for ferries and tugs). Many pre-
EPA tier engines are still cranking away 
like a diesel version of the Energizer 
Bunny. Diesel engines, like the craft they 
power, were built to last for decades. 

There are fully functional 50-year-old 
tugs capable of doing a great job, and 
new engines are expensive. In an indus-
try hidebound with environmental regu-
lation, there isn’t a one forcing upgrades. 
(Emission levels aren’t really regulated 
beyond the highest EPA Tier in effect the 
year an engine was installed.) 

So what we have is an unparalleled op-

portunity to upgrade or replace engines 
at a signifi cant cost reduction versus no 
legal or regulatory incentive to do so. 

In its absence, by 2020,  the EPA has 
been estimating that only three percent 
of tugboats, and fi ve percent of ferries, 
will be running on the cleanest available 
tier engines, i.e. Tier 4, which produces 
“near zero” emissions. 

The hope is that trust fund will moti-
vate vessel owners to more quickly low-
er the industry’s emissions output.  

“These grants really help people get 
technological advances for their fl eet in 
an affordable manner,” says McAllister.

Still Up in the Air
As the states work their way through 

their own approval process, collecting 
public input and writing mitigation plans 
for allocating their share of the trust, 
potential applicants are waiting to see 
which states are committing how much 
to marine initiatives, what the applica-
tion process involves, and how the set-
tlement money will be dispersed. 

So far, California’s Air Resource 
Board says it expects to split much of 
that state’s $423 million on electrifi ca-
tion projects and existing emissions re-
duction programs targeting areas near 

“You get a fully electronic, computerized 
engine with incredible control over the 

vessel. It’s like moving from a 1980s car to 
2017.” 

– David L. Holt, Energy & Transportation 
Industry consultant for Caterpillar Global 

Aftermarket Solutions. 
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THE THEMATIC ZONE EXHIBITORS
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NIHON MARUKO Co., LTD.

MANABE ZOKI CO., LTD.

IoT Imabari Shipbuilding Co., LTd.

Japan Marine United Corporation

Suzuki Shipyard Co., Ltd.

TSUNEISHI SHIPBUILDING Co., Ltd.

FUKUOKA SHIPBUILDING CO., LTD.

Mitsui Engineering & Shipbuilding Co.,ltd.

Mitsubishi Shipbuilding Co., Ltd.
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STRUCTURE

The University of Tokyo

The Japan Society of Naval Architects and Ocean 
Engineers
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Shipbuilding Research Centre of Japan
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MINISTRY OF DEFENSE
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Ships Classification NIPPON KAIJI KYOKAI (ClassNK)
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The Cooperative Association of Japan Shipbuilders 
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Sea Japan Seminars
　 International Maritime Seminar

Wednesday 11 April
S-1

9：30▶  Opening Ceremony
 Session 1 : Keynote Speech 
10：00▶10：10 Opening Address

Ministry of Land, Infrastructure, Transport and Tourism

10：10▶10：35 Keynote Speech
Mr. Mitsuyuki Unno, Executive Director, The Nippon Foundation

10：35▶11：00 Keynote Speech
Norwegian Ministry of Trade, Industry and Fisheries

 Session 2 : Southeast Asia Maritime Summit 
11：00▶11：10 Opening Remarks for Session 2

Moderator: Mr. Hiroaki Sakashita, Advisor, Nippon Hakuyohin Kentei Kyokai   

11：10▶11：15 Japanese Maritime Industry and Southeast Asian Market
Dr. Shinichiro Otsubo, Senior Deputy Director-General, 

Maritime Bureau Ministry of Land, Infrastructure, Transport and Tourism
11：15▶11：40 Current State and Future Prospects of Marine 

Industries in Southeast Asia
 ・Indonesia: Mr. Johnson W. Sutjipto, Chairman, Indonesian National Shipowners’ Association (DPP INSA)

・Malaysia: Mr. Abdul Hak Md Amin, Chairman, Malaysia Shipowners’ Association
・Philippines: Mr. Roy R. Alampay, Chairman/President, Filipino Shipowners’ Association

・Thailand: Mr. Bhumindr Harinsuit, Chairman, Thai Shipowners’ Association
・Singapore: Singapore Shipping Association(TBC)

11：40▶11：45 Future of Japanese Ship Machinery and 
Equipment Industry
Mr. Masaharu Ono, Vice chairman, Japan Ship Machinery and Equipment Association

11：45▶12：25
Panel Discussion

12：25▶12：30
Closing Remarks

　 Ships and Marine Technology Seminar
Friday 13 April

10：30▶10：50 The Opening Address and Introduction of 
Maritime Policies (i-Shipping)

Mr. Takemasa Minemoto,
Director, Boat Aff airs Offi  ce

Shipbuilding and Ship Machinery Division Maritime Bureau

10：30▶10：50 R&D on Structural Health Monitoring for Large 
Container Carriers

Mr. Yasushi Yamamoto, 
Deputy General Manager, Technical Group, NYK Line

11：40▶12：10 Enhancement of SPEEDS (Smart Platform of 
Enhanced Engineering Data for Shipping and 
Shipbuilding)　-Information Platform for 
Maritime Industries to Realize the Innovative 
Use of Ship 3D Data-

Professor Kunihiro Hamada，Dr. Eng.
Chairman of the Project Research Committee P-55, Japan Society of

Naval Architects and Ocean Engineers 
(Professor, HIROSHIMA UNIVERSITY)

13：10▶13：40 Maritime Innovation using Digital Technologies
- From a Standpoint of Classifi cation Society-

Mr. Toshiyuki Matsumoto, 
Director of Research Institute, ClassNK

               Introduction of SSAP2 Project 
13：50▶14：35（1） The Role of Open Platform in the Coming 

Era of Ship Digitalization
Dr. Hideyuki Ando, 

Senior General Manager, MTI
(Chairman of Smart Ship Application Platform 2 (SSAP2) Project)

（2） International Standardization Eff orts from 
Japan to Promote the Use of Ship IoT Data
（ISO/FDIS 19847,19848）

14：35▶14：55 ① Introduction of ISO/FDIS 19847（Shipboard 
data server to share fi eld data at sea）

Mr. Takashi Yamada, 
Expert IT Innovation Management Group, 

UZUSHIO ELECTRIC CO,. LTD.
14：55▶15：15 ② Introduction of ISO/FDIS 19848（Standard 

data for shipboard machinery and equipment）
Mr. Mineyuki Morimoto, 

Assistant Manager Development and Design Section Development 
and Design Department System Division, TERASAKI ELECTRIC CO., LTD.

15：15▶15：50（3） Activities of ShipDC, the Foundation for a 
‘Productivity Revolution’ in Maritime Aff airs, 
and Cooperation with the SSAP Project

Mr. Takashi Nagatome, 
Representative Director and President Ship Data Center Co., Ltd.

16：00▶16：30 Opportunities to Use Engine-plant Simulators 
and Introduce the IoT in Maritime Aff airs 
Education

Mr. Takashi Miwa, Chairman, Research Committee for Engine-Plant 
Simulators, The Japan Institute of Marine Engineering 

（Kobe University, Graduate school of Maritime Sciences, Lecturer）

Sea Japan 2016
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warehouses, industries and seaports. 
Pennsylvania is reserving 55% of its 
$110.7 million share for rail and tug 
engine replacement projects. Maine is 
committing 40% of its $21 million to 
improvements in ports and rail yards. 
And notes CAT’s Holt, Missouri has a lot 
of barge traffi c while all the waterways 
meet in Paducah, KY. 

Also unclear are answers to several 
questions that would impact the ability 
of some harbor craft, workboats and fer-
ries to garner a share of these settlement 
dollars: 

* What about vessels that traverse a 
regular route that takes their emissions 
through several states - which, if any 
state, do they apply to? “For inland wa-

terway folks, go up and down the Mis-
sissippi and hit eight states – which state 
gets to pay for it?,” says Moynihan.

* Would states be willing to collabo-
rate, to split the cost of funding a quali-
fying application involving a vessel that 
runs between both states? By splitting 
the bill, each state could win some emis-
sions credit at half the cost of a NOx re-
duction project, notes MJB’s Moynihan. 

* Will a company based in one state 
with a vessel that spends most of its time 
working the waters of another state, be 
able to submit proposals in both states? 
Some transportation consultants think 
the answer is yes. States, like the EPA’s 
DERA program before it, will focus pri-
marily on the history of where each ves-

sel operates. 

Brace For Impact
Additionally, there are business im-

pacts to consider with a diesel repower or 
replacement. For one, it won’t necessar-
ily lower fuel consumption, and it might 
raise it, which increases carbon output. 
Switching to biofuels reportedly can 
reduce engine performance. “The effi -
ciency of engines will decrease the more 
emissions reduction is applied,” accord-
ing to McAllister, adding that while the 
older engines tend not to be super fuel-
effi cient or have the greatest emissions, 
they “have a lot of raw power.”

Some vessels have limited space in 
their engine room, and you can’t neces-

sarily rearrange the chairs under the deck, 
so to speak, on an older vessel.  Some 
paths to cleaner diesel, such as selective 
catalytic reduction, require more room 
for additional components, such as pipes 
and an air-cooled tank to hold urea. The 
new engine block might not be the same 
size as the old, exhaust systems might 
need to be increased, the entire gear box 
may have to be changed and installation 
may require cutting through decks, pip-
ing and steel. 

A new engine can change the weight 
and balance of the vessel. “It’s not like a 
car engine,” says David L. Holt, Energy 
& Transportation Industry consultant for 
Caterpillar Global Aftermarket Solu-
tions. “A lot of engineering goes into a 

Cummins created an emissions cal-
culator for customers to use to see 
how much an engine upgrade can re-
duce NOx emissions. 
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“These kinds of funds don’t come 
around very often. If you have the means 

and ability to take advantage of this 
opportunity, you defi nitely should.” 

– Elena Craft, a public health scientist, 
Environmental Defense Fund

Need help fi guring out the eligibility 
of your project? Vessel owners can avail 
themselves of a variety of tools designed 
to calculate the likely emissions savings, 
cost and competitiveness, of their engine 
updates. Here are a few options: The 
Global Marine division of Cummins Inc., 
has developed an emissions estimator 
(see screen shot) that it says can help 
calculate the emissions produced by pre-
vious Cummins products and emissions 
produced by EPA Tier 3 Cummins prod-

ucts. “These estimations are derived from 
test cell and emissions certifi cation data 
and may vary depending on engine life, 
duty cycle and fuel quality,” says Global 
Marine’s Andy Kelly, Marketing Communi-
cations Manager.

Gladstein, Neandross & Associates 
(GNA), consultants specializing in low-
emission and alternative fuel projects, 
has a free VW Funding Project Competi-
tiveness Calculator on its site. Fleet own-
ers can input their fl eet size, current fuel, 

and planned fuel to receive a recommen-
dation on their possible funding eligibility, 
according to GNA’s 360 Funding team, 
which helps companies track, evaluate, 
and apply for funding programs through-
out the U.S. and Canada. 

The U.S. Environmental Protection 
Agency’s Diesel Emissions Quantifi er 
(DEQ), which it says “specializes in esti-
mating emissions from medium-duty and 
heavy-duty diesel engines.  DEQ is fre-
quently used to estimate diesel emissions 

reduction from the repower or replace-
ment of diesel engines with newer diesel 
engines and the use of emissions control 
devices, for DERA projects.  Fortunately, 
GNA’s Funding 360 team has researched, 
read and distilled down all of the impor-
tant details so fl eet managers, technology 
providers, and fuel suppliers can identify 
the best incentives for their projects.

www.gladstein.org/volkswagen-
settlement-funding-project-competi-

tiveness-calculator/

Need Help Estimating NOx Reduction?

“These estimations are derived from test cell 
and emissions certifi cation data and may vary 
depending on engine life, duty cycle and fuel 

quality,”

– Andy Kelly, Cummins, Inc.
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vessel, and it may not be possible to re-
place the existing engine with a current 
tier engine.” Manufacturers like Cat and 
Cummins, Inc., sell alternatives to a new 
engine for these instances – kits or sys-
tems that upgrade to T2 or T3 that can be 
done inside the engine room.

The maintenance needs of modern 
engines are still unclear. This isn’t your 
father’s power plant. Tier 4 engines, 
says McAllister are “delicate and com-
plicated.” New engines, even upgrades, 
tend to involve more electronics and 
software, which McAllister says can’t 
be repaired by a traditional mechanic. 
“Repairs can end up being much more 
involved than readjusting some mechan-
ical aspect of the engine. So engineers 
on our tugs have to be half IT people.” 
Adds port engineer Mario Dezelic, a 31-
year veteran of the Port Jefferson ferry,  
“The days of the ‘shade tree mechanic’ 
are gone. Now people go onboard with 
a laptop.”

That nice new dashboard feeding off 
new sensors means more information 
about the status of the engine and its 
myriad related equipment, leading to 
more engine checks. Problems may re-
quire more vendor assistance in order to 
diagnose and correct the malfunction, 
says McAllister. 

And the state paying for reduced emis-
sions will want to make sure it gets those 
benefi ts. Be aware that some incentive 
programs come with geographic restric-
tions, cautions McAllister. That won’t 

work for every vessel, he notes, pointing 
out such requirements would have pre-
vented his vessels going to Puerto Rico 
for FEMA to assist with sealift after the 
September 2017 hurricane.  

Why do it? 
Because the pros far outweigh the cons, 

says just about everyone tracking emis-
sions. It’s better for the environment, it’s 
better for the health of your employees, 
and it’s better for your business. “You 
can get a new engine for what it costs to 
rebuild an old engine, and you get a bet-
ter operating vessel,” says port engineer 
Mario Dezelic, a 31-year veteran of the 
Port Jefferson ferry.

Besides the desire or pressure to run 
a green operation, an upgrade alone can 
add 23 years to the life of an engine, says 
CAT’s Holt, who explained that CAT’s 
certifi ed upgrade kits that can take a 
“dirty, noisy, smoking” 1996 pre-T1 me-
chanically-based engine, keep the same 
engine block, change out the major com-
ponents and make it conform to a much 
cleaner 2006 T2 engine standard, and 
operate at that standard for the next 23 
years. Keep the rest of the vessel ship-
shape, and your workhorse is good for 
another generation of dependable perfor-
mance. 

“You get a fully electronic, computer-
ized engine with incredible control over 
the vessel from a handling, acceleration 
performance and engine fault codes per-
spective,” Holt says adding, “It’s like 

moving from a 1980s car to 2017.” 
Cleaner engines that run more smooth-

ly and generate less noise are a plus for 
your crew and passengers. It’s a plus for 
the riverways and oceanic highways, and 
surrounding communities on land and in 
the water. Fewer emissions of all kinds, 
leads to less smog and acid rain, fewer 
health problems, and less eutrophication.  
- the excessive depositing of nutrients 
into waterways. “The EPA estimates that 
every dollar in any diesel cleanup gener-
ates up to $13 in public health benefi ts,” 
says GNA’s Annotti. 

Mitigation projects can earn envi-
ronmental credits that owners can use 
or sell. And are required in California, 
which has laid down a timetable by 
which vessels have to upgrade through 
the various EPA Tiers in order to do busi-
ness in its waters. The only state to enact 
its own emissions regulations, they are 
unlikely to be the last. Other states are 
building Tier requirements into bids. 
Andy Kelly, marketing communications 
manager, Global Marine, Cummins, 
Inc., says a requirement in a New York 
state RFP that engines had to be Tier 3 or 
T4 lead Norfolk Tug Co. to repower four 
to fi ve vessels. 

Carpe Diem!
There seems to be near-universal 

agreement that along with locomotives, 
replacing the engines of tugs and ferries 
old enough to have carried your parents, 
if not your grandparents, is urgently 

needed. These old workhorses can gen-
erate as much as 40 times the emissions 
of a Tier 4 engine, which coincidently, 
is exactly the problem wrought by VW’s 
deception.

The newer diesel engines radically 
reduce a vessel’s NOx emission (see 
charts) even more so than projects in-
volving many more trucks, busses or 
even multitudes of more cars. To recap. 
a handful of marine projects is cheaper 
to fund, easier to manage and track. 
There is simply no comparison in terms 
of the cost-effectiveness, speed and NOx 
reduction impact of upgrading diesel 
clunkers on ferries and tugs. Marine en-
gine upgrades and the states’ settlement 
mandate are a match made in heaven: 
States should be lining up to give free 
money to tug and ferry operators. 

Fish or Cut Bait 
Operators that don’t try to take advan-

tage of this unique, once-in-a-lifetime 
opportunity may down the road fi nd 
themselves forced to cut emissions. 

Manufacturers have already pushed 
diesel engine emissions down to near 
zero with Tier 4 technology. As the 
movement toward all-electric and zero-
emission vehicles grows, and that tech-
nology and capacity starts to catch up 
with demand, it’s going to become harder 
for tug, tow and ferry operators to ignore 
the fact they are rapidly sailing alone in 
the haze. The expectation among trans-
portation consultants, industry organiza-

The settlement is “unprecedented in its 
sheer scope of funds, geographic reach and 
market-moving potential. This type of thing 

just doesn’t happen.”

Joe Annotti, senior program manager with 
consultants Gladstein, Neandross & Assoc. 
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tions and environmental concerns is that 
if business and health gains from greener 
operations don’t force a change, eventu-
ally, regulators will. And by that point, 
the cost of doing so will have grown ex-
ponentially while the settlement funds 
will have been spent.

It’s a heck of a worm the early birds 
are going to catch here. Technically, op-
erators have 10 years to apply for the 

money, but the funds are expected to run 
out in the fi rst three years in most states. 
The fi rst projects will probably kick off 
in early summer. 

None of this is lost on engine makers 
like Cummins, Inc., and Global Marine 
Caterpillar, which are said to own 85 
percent of the marine engine market. 
Both are working hard to promote the 
benefi ts to funding marine initiatives. 

Cummins for example, put together a 
strategy team to lobby states for inclu-
sion of a maritime category, while CAT 
is developing a program to prepare deal-
ers to assist customers with their trust 
fund applications. CAT is targeting the 
more than 1,000 3500 series engines 
it sold between 1993 and 2004, which 
it believes would qualify for trust fund 
monies using CAT Emissions Upgrade 

Kits. 
Both companies maintain that the mar-

ket for all-electric isn’t quite here. The 
infrastructure needs to be put into place, 
and power and size limits of batteries 
need to be addressed. 

“The technology has not developed 
to the point where it can really change 
the segment,” says Chad Hoey, director 
of sales for marine engines, Cummins, 
Inc. Annotti is a little more positive. He 
says electrifi cation can work for “cap-
tive fl eets’ the work out of a port and 
or within small, confi ned operating ter-
ritories where vessels come back to the 
same locations repeatedly. 

Meanwhile, clean diesel is here today, 
and upgrade kits are being positioned as 
a more affordable alternative to install-
ing new engines. “Not only are custom-
ers getting an emission upgrade, they are 
also getting new-like engine condition 
and up-to-date technology, adding de-
cades of reliable operation,” says Holt. 
Total cost of ownership is cut by the re-
duction in needed major overhauls over 
the life of the engine, he adds. 

The potential windfall here is also a 
boon to engine manufacturers. Given 
the target audience, most are focusing 
their efforts on selling upgrade kits. And 
while they do not have the benefi t of a 
government mandate, the companies say 
they don’t need it. The ROI on cleaner 
engines speaks for itself. 

In case it doesn’t, Cummins has cre-
ated an emissions calculator for custom-
ers to use to see how much their engine 
upgrade or swap out project can reduce 
their NOx emissions (See graph and 
sidebar Tools.x)

The EPA’s grim expectation for a slow 
steam toward emission improvements 
among tugs and ferries doesn’t have to 
be that way.

While the states seek the most bang for 
their emission reduction dollars, smart 
operators will seek out the most bucks 
for their engine upgrade bill, Now is the 
time to is work with your engine dealer 
or state’s designated VW Trust agency, 
fi gure out and check your emission re-
duction strategy, plot your states, and get 
in line for lots of green to help reverse 
the damage done and ensure clean sail-
ing ahead. 

“This is a unique opportunity, there 
aren’t many [programs] of this magni-
tude. There aren’t any other Mitigation 
Trust Funds or consent decrees being set 
up,” reminds CAT’s Lin. “If you miss 
this opportunity, there won’t be anoth-
er as signifi cant in the future.” Agrees 
Holt, “The sooner people apply the bet-
ter, once these funds are gone – they are 
gone.”
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Don’t do the crime if you can’t do the 
time – or at least pay the staggering fi ne. 
And pay it forward, Volkwagen will. 

The auto manufacturer got caught us-
ing software to trick emissions control 
software during testing on some cars - 
nearly 500,000 2.0 liter and 83,000 3.0 
liter diesel vehicles  - in order to get a 
passing grade, after which the cars op-
erated in violation of the Clean Air Act. 
The years of cheating on vehicles from 
model years 2009 to 2016 sold and 
leased in the U.S., resulted in emissions 
of up to 40 times the permitted level of 
nitrogen oxides (NOx) and particulate 
matter.

As part of a series of three settlements 
with the U.S. Environmental Protection 
Agency (EPA) totaling close to $14.7 
billion, Volkswagen was required to 
fund two mitigation trusts to the tune 
of $2.925 billion, which will be used 
to clean up diesel emissions – one for 
the states, Washington D.C. and Puerto 
Rico; and one for the Indian Tribes. Both 
trusts will be administered by an inde-
pendent trustee, the Wilmington Trust.

The money is to be used specifi cally to 
fund projects with “eligible mitigation 
actions,” such as upgrading tugboat or 
ferry engines, to reduce the excess emis-
sions that were produced by the illegal 
cars. Engines change outs can only be 
repowered to EPA levels Tier 3 or Tier 
4. However, operators can use Verifi ed 
Emissions Upgrade Kits to move their 
existing engines from any EPA level to 
a Tier 1 or Tier, says David Holt, E&T 
Industry Consultant, Caterpillar Global 
Aftermarket Solutions. Other eligible 
options include hybrid engine solutions 
or all-electric.

How much money each state receives 
depends on how many of these “illegal” 
vehicles were sold or leased per state. As 
it happens, the top 10 recipients of trust 
funds  are also the states with the largest 
marine sectors (see box on page 37). 

The states and tribes can take up  to 
15% of their funding to cover adminis-

trative costs. They have to select a board 
or agency to oversee the process and dis-
tribute the funds; pick up to 10 catego-
ries – of which tugs and ferries are one 
- in which to spend the money; create a 
public-facing web site and post a draft 
mitigation; collect public comments; 
revise the plan; submit it to the Wilm-
ington Trust for approval. One that hap-
pens, the trust benefi ciaries will post the 
plan and application forms, process and 
information, including the all-important, 
“when do you get your money?” Some 
states might opt for upfront grants; oth-
ers may prefer to reimburse post imple-
mentation. 

The benefi ciaries have 10 years to re-
quest their funding and implement ap-
proved mitigation actions.  Any monies 

not spent after 10 years will be redistrib-
uted to the states that did use up their 
allocations. Applications  must include 
projected NOx reductions and impact 
on air and community health. Project 
priority will be based on the emissions 
reduction or offset per dollar spent, as 
well as factors such as health benefi ts 
and impact on wild areas. There are free 
online calculators for modeling numbers 
(see Tools box).

Applicants can work through the pro-
cess themselves, which one analyst lik-
ened to doing your taxes; work with their 
dealer or supplier; or, depending on how 
complicated or big the project, hire a 
fi rm that helps clients write and defend 
winning applications, such as advanced 
transportation specialists at Gladstein, 

Neandross & Ass., or M.J. Bradley & 
Ass. 

Only a couple of states have made it to 
the fi nal approval stage, one of them be-
ing Maine, which has committed a major 
part of its funding to reducing marine 
diesel emissions. 

States are expected to start getting their 
funds in June, accepting applications in 
late summer through the fall, with proj-
ects kicking off anywhere between the 
fall and the spring of 2019.

The benefi ciaries, or states, are encour-
aged to be as cost-effective as possible 
and to, where possible, look for way to 
serve Environmental Justice areas,  ar-
eas that have been overly burden with 
pollutants and wastes – typically area 
around ports and industrial areas. 
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A great deal of debate and speculation 
surrounds autonomous sailing. While 
MARIN does not pretend to know all the 
answers, it is taking practical steps to as-
sist in its development.

The introduction of further autonomy 
in shipping fi rst aims to facilitate much 
higher safety standards, but at the same 
time, a reduction in manning. MARIN is 
focusing on three main areas in relation 
to autonomous sailing. We believe it is 
important to study the ship in relation 
to traffi c control, to understand nautical 
safety issues and the defi nition of new 
manning roles, including those onshore. 

Additionally, in an effort to fur-
ther research into autonomous sailing, 
MARIN, together with the Dutch mari-
time industry, has already started a new 

Joint Industry Project. Within ‘Autono-
mous Sailing’ we will look together into 
the available technology required. Here 
we outline the various roles control and 
vessel modelling play in the develop-
ment of autonomous sailing.

Control 
Without heading, position and track 

control, sea keeping and maneuver-
ing model tests would not be possible. 
Conclusions and predictions about the 
performance of the whole system in-
evitably include the performance of the 
controlled system. The best control pos-
sible is therefore essential for MARIN. 
The performance of the control system 
should not be dominating the outcome of 
simulations and model tests unless it was 

supposed to. A control system is used to 
keep a vessel in position, or on track in 
varying conditions, and should make op-
timal use of all its available resources, 
such as the installed generator power, 
thruster characteristics and others. If this 
is not done correctly it will result in a 
vessel design with a (much) lower op-
erational capability than predicted. 

There is a parallel hierarchy between 
autonomy and control. Control is an 
inevitable basis for the higher levels of 
autonomy: no control, no autonomy. The 
lowest level of autonomy corresponds to 
manual control by a human operator. A 
system complying with the highest au-
tonomy level will make its own plan, 
take its own decisions and execute it us-
ing its control systems. 

When performing docking simula-
tions to study the safety of harbour ap-
proaches, the simulation model needs to 
include a decision algorithm that realisti-
cally allocates and controls the harbour 
tugs that assist the vessel as it enters the 
harbour and docks along the quayside. 
Similar challenges apply when simulat-
ing marine traffi c when evaluating traffi c 
separation scheme designs. These should 
incorporate some sort of ‘operator in the 
loop’ model to be able to include the 
long-term mission planning and to avoid 
high-risk collision situations. 

Models 
MARIN’s time simulation models will 

be used to predict dangerous situations 
well in advance. This gives the opera-

Practical Contributions to the Development of 

Autonomous Sailing
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tor – either onboard or onshore - the 
opportunity to assess the situation in 
plenty of time and it provides him with 
alternative solutions. The better these 
simulation models refl ect the actual be-
havior of the ships and the better they 
incorporate actual environmental con-
ditions, the better the operator will be 
able to identify risky situations and se-
lect the lowest risk scenario for execu-
tion.

Nautical Safety Issues 
In addition to adequate modeling of 

the maneuvering and route/track pre-
diction capabilities, the ‘detect and 
avoid’ algorithms also require knowl-
edge about traffi c confl ict solutions. 
The latter will have to cope with mul-
tiple vessel and other complex sce-
narios. The confl ict solutions of these 
scenarios will need to take into account 
various perspectives. They have to 
obey the Collision Regulations (COL-
REGS), local regulations and the pure 
physical limitations imposed by the en-
vironment on the vessels’ capabilities. 

In addition good seamanship and pre-
dictability are other very important fac-
tors. These refl ect the many ‘unwritten 
rules’ about traffi c situations that are 
often only confi rmed by direct contact 
through the VHF. The unwritten rules 
refer for instance to the distances kept 
during close range encounters and/
or the more strategic, long-term ‘well 
clear’ behavior. Both traffi c (confl ict) 
solutions have their own safety and 
economy driven parameters. 

New Manning Roles 
Each level of autonomy will intro-

duce its own challenges concerning the 
interfacing with the nautical data repre-
sentations like route planning, weather 
assessment and the ship’s condition. 
Both the onboard and on-shore parts 
of these representations will require 
new equipment capabilities and new 
operator competences. Again, the de-
tect and avoid models are used to pro-
duce the appropriate, and safety critical 
situational awareness representations, 
pointing (well in) time and space to the 
emerging and potentially confl icting or 
even violating traffi c situations.

Complete removal of the ship’s crew 
will require full autonomy for all on-
board functions, including mainte-

nance and repair. It will require simpler 
systems and the redundancy of critical 
systems. The “All-Electric Ship” will 
be a very appealing design solution 
for autonomous ships. In addition, an 
all-electric ship has the benefi t of re-
ducing emissions drastically provided 
renewable energy is used to charge its 
batteries. Here we have outlined some 
of the fi rst practical steps that are being 
taken. As mentioned, the Autonomous 
Sailing Joint Industry Project is already 
underway. Furthermore, a model test 
programme will investigate the present 
status/capabilities of our autonomous 
evade maneuvering algorithms (‘cross-
ing’ and ‘passing’).
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A real-life traffi c situation (AIS) with 
the no-go confl ict areas as seen from 
the black vessel’s perspective (ar-
row). The vessels are shown with their 
trail and ship domain. 

Crossing scenario for model basin 
tests to investigate autonomous 
evade maneuvering algorithm. 
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I
MA/WER has launched a new report 
series and online database that tracks 
and evaluates fl oating liquefaction and 
regasifi cation projects in the planning 

stage. We track all known planned proj-
ects and apply success factors to rate the 
potential of each to pass the investment 
hurdle. Some highlights from the new 
report and database are provided below.

Future LNG Demand 
Global demand for natural gas is ex-

pected to grow at an annual rate of 1.5 to 
2% over the next 25 years – driven by the 
economic and environmental advantages 
of natural gas as feed for heat and power 
production. 

Much of future gas demand growth 
will be in locations where gas delivery 
by pipeline is either uneconomic or im-
practicable. These locations, primarily in 
Asia and Europe, will produce a growing 
requirement for natural gas in refriger-
ated liquid form – which will generate 
demand for additional LNG production 
capacity and need for new import/re-
gasifi cation terminals. 

Floating vs. Land Facilities
LNG liquefaction and regasifi cation 

has historically been done in land-based 
plants and terminals. But fl oating facili-
ties are now recognized as having ad-
vantages over land-based alternatives in 
many situations.

Despite the growing number of fl oating 
LNG Plants and regasifi cation terminals, 

they still represent a small portion of in-
stalled capacity. FLNGs in service and 
on order account for 4% of LNG plant 
capacity scheduled to be operational in 
2021/22. FSRUs account for 20% of 
global regasifi cation capacity scheduled 
to be operational by 2021.

Outlook for New LNG Facilities
Investment appetite for LNG projects 

has been dampened by the near term 
imbalance of LNG supply and demand. 
LNG plant construction has outpaced 
demand growth and additional capacity 
scheduled to come on line over the next 
several years will add capacity to a mar-
ket already saturated. This has caused 
many planned LNG projects – land and 
fl oating – to be placed on hold. 

But the excess supply of LNG is soon 
to be wiped out by increasing demand – 
and willingness to invest in new LNG liq-
uefaction capacity will strengthen from 
2021 onwards as global LNG demand 
catches up to LNG supply. By the early-
2020s we expect many of the shelved 
LNG projects to come back to life. 

Some of the LNG projects over the next 
decade will be land-based facilities with 
multiple trains capable of 8+ mtpa out-
put. Some, perhaps many, will be smaller 
LNG projects utilizing fl oating plants 
with 1 to 4 mtpa production capability. 

Even in the current saturated market, 
FLNG projects continue to attract invest-
ment funding. The investment decision 
in June 2017 by ENI and partners to pro-

ceed with the $8.4 billion Coral South 
FLNG project testifi es to the strength of 
the FLNG sector.

FSRU demand has remained very 
strong. Since the beginning of 2013 an 
average of six new FSRU projects have 
been funded annually. During 2017 there 
were nine FSRU orders.

Looking forward we expect an uptick 
in orders for both FLNGs and FSRUs.  
The question is which projects now in the 
planning stage are most likely to success-
fully move to a fi nal investment decision.   

Likely vs. Unlikely Projects 
There are numerous FLNG and FSRU 

projects in the planning stage.  Not all 
will move to development. To sort the 
likely from the unlikely we developed 
a methodology to rate projects based on 
specifi c “success drivers”.  

Success drivers for FLNG projects 
include project cost (gas processing re-
quirement, gas quality, upstream loca-
tion, FLNG site conditions, FLNG size, 
etc) and whether fl oating liquefaction 
represents the only practical method 
of commercializing the gas reserves to 
which it is linked. Then there are key 
stakeholder criteria – promoter strength, 
government support and buyer strength. 

We assign a positive, neutral or nega-
tive rating to the success drivers in 
each project. Together these ratings 
indicate the probability that a project 
will make the investment hurdle and 
move to development. The ratings are 
continuously updated in the database as 
conditions change. 

For example, in our evaluation of the 
Greater Tortue project in Senegal/Mauri-
tania, where several FLNGs are planned 
to be employed, we have given a posi-
tive rating to most of the project attri-
butes. The upstream site is in deep water, 
which is a negative. But this is offset by 
the lack of alternative commercialization 
options apart from LNG, support of the 
two governments and a determined BP 
as development operator and offtaker.  
Overall we rate the chances of success of 
this project proceeding as high.

In contrast, the success potential of 
the planned Fortuna FLNG project is 
negatively impacted by its deep water 
location and lack of liquid leg – cou-

pled with a lack of developer fi nancial 
strength. While there are some impor-
tant positives, including strong govern-
ment support and lack of alternative gas 
monetization paths, we rate this project 
as having less chance of moving forward 
to development. This rating will be up-
graded if and when the project developer 
arranges the fi nancing package.

A similar analysis is made for each 
FSRU terminal in the planning stage.  
Here we evaluate the project demand 
drivers, strength of the project promoter, 
gas offtaker strength, whether there is 
an alternative source of gas and project 
do-ability.  The latter includes the invest-
ment needed in downstream infrastruc-
ture, access to project fi nance, diffi culty 
in obtaining permits and licenses, need 
to involve multiple offtakers to achieve 
critical offtake mass, government sup-
port of the terminal project, etc. As with 
FLNG projects, we assign a positive, 
neutral and negative rating to the drivers 
in each planned terminal project. 

The Big Picture
Overall, we expect a growing number 

of FLNG and FSRU projects to reach the 
investment decision over the next fi ve to 
ten years. This is a very robust market 
sector that has lots of room to grow.   

But the competition for investment 
funding will be strong – and only some 
of the projects in the planning stage will 
make the investment hurdle.    

The IMA/WER monthly FLNG/FSRU 
report and online database provides an 
analytical tool for professionals in the 
LNG business. We track the status of all 
fl oating liquefaction and regasifi cation 
projects – and provide a continuously 
updated evaluation of which projects 
will make the funding hurdle, which will 
have diffi culty doing so. 

For more information contact: 

Jim McCaul @ 
imaassoc@msn.com

 Jean Vertucci @ 
vertucci@worldenergyreports.com
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Floating Liquefaction and Regasification Floating Liquefaction and Regasification Floating Liquefaction and Regasification 

Floating Liquefaction Plants 
FLNGs can be positioned over a shallow or deepwater offshore gas reservoir, elimi-

nating the need for a subsea pipeline to a shore-based land plant. LNG produced on 
the FLNG is stored in special cryogenic tanks and directly transferred to an LNG carrier 
for global delivery. FLNGs can be relocated when the reservoir is no longer economical 
to produce.  Four FLNGs have been completed.  One is in service, two are being com-
missioned and one is available. Two more are under construction. Looking forward, 
31 fl oating liquefaction projects are at various stages of planning and design. All have 
the potential of becoming FLNG contracts. Ten of the planned projects are in Africa, 
six in Australia, fi fteen in other areas of the world. 

Floating Regasifi cation Terminals – FSRUs can be positioned in a port or moored 
offshore to receive, store and regasify LNG. An FSRU-based import terminal is gener-
ally quicker to build and easier to fi nance than a land-based terminal. Like FLNGs, an 
FSRU can be relocated when the import requirement changes. 

Twenty four FSRU terminals are in operation and 4 FSRUs are available for terminal 
contracts. Another 18 FSRU terminals are under construction. In the planning stage 
are 43 FSRU terminal projects. Thirteen of these planned terminals are in SW Asia, 7 
are in SE Asia, 6 in Africa, 6 in So America and 11 elsewhere.  
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 Status FLNG FSRU
In Service 1 24

Commissioning 2
Available 1 4
On Order 2 18
Planned 31 43

Floating LNG Liquefaction and Regasifi cation
(Number of Projects as of March 2018)

Source: IMA/WER Floating LNG Database
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What Projects Are Planned, 
Which Are Likely to Proceed to Development?

Jim McCaul – IMA/World Energy Reports
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F
ifteen production fl oaters were con-
tracted in 2017 – 11 FPSOs, 2 pro-
duction semis, a wellhead TLP and 
an FLNG – and the number of deep 

water projects in the near-term planning 
queue indicates production fl oater orders 
are set to accelerate.   

This is a big change from 2016 when 
orders for new units totally dried up and 
the deepwater future looked pretty bleak.

Recent Orders – Here’s a round-up of 
contracts awarded last year and in Janu-
ary 2018. 

Tempera FPSO - Keppel in Jan 2017 re-
ceived a contract from Dixstone Holdings, 
an affi liate of Perenco, to convert a tanker 
to an FPSO for use on the Yombo fi eld off-
shore the Congo. The 2002-built Aframax-
size tanker Tempera is being used as the 
conversion hull. When completed, it will 
replace the Conkouati, which has served 
as the FPSO on the fi eld since 1991.

Carioca MV30 FPSO - In Oct 2017 Mo-
dec was awarded an EPCI contract + 21 

year lease to supply an FPSO to Petrobras 
for use on the Sepia fi eld in Santos Basin. 
The FPSO, named Carioca MV30, will be 
VLCC-size (1.4 million bbls storage) and 
have capability to produce 180,000 b/d oil, 
212 mmcf/d gas (which will be re-inject-
ed) and 240,000 b/d water injection.

Ca Rong Do FPSO - In Apr 2017 Yinson 
Production fi nalized a contract to supply 
an FPSO to Repsol for use on the Ca Rong 
Do oil/gas discovery offshore Vietnam. 
The unit will be leased on a time charter 
basis for a fi rm 10 yrs with 5 extension op-
tions of one year each. The estimated ag-
gregate value of the bareboat charter is $1 
billion for the entire 15-year period.

Guanabara MV31 FPSO - Petrobras in 
Dec 2017 signed an EPC contract + 22 yr 
lease with Modec to supply an FPSO as 
the pilot production unit on the Mero (ex-
Libra) fi eld. The FPSO will be a VLCC-
size unit with capability for 180,000 b/d 
oil, 420 mmcf/d gas, 225,000 b/d water in-
jection and 1.4 million bbls storage.  Start 

of the production is planned for 2021.

Liza #1 FPSO - SBM in June 2017 
was awarded the EPC contract and lease 
for an FPSO to initiate development 
of the Liza oil/gas discovery offshore 
Guyana. The lease is for a fi rm 10 years 
with up to 10 one year extensions. The 
FPSO will have production capacity for 
120,000 b/d oil, 170 mmcf/d gas and 
water injection capacity of 200,000 b/d. 
The conversion is being done at Keppel.

Adolo FPSO – BW Offshore in mid-
2017 began modifying the Azurite FPSO 
for use as a production unit offshore Ga-
bon. Keppel is doing the modifi cation.  
Azurite had been available for redeploy-
ment since 2014. The FPSO currently 
has production capacity for 40,000 b/d 
oil, 18 mmcf/d gas and 60,000 b/d water. 
It is single hull with spread mooring able 
to store 1.35 million bbls oil. 

Aoka Mizu FPSO - In July 2017 Blue-
water was contracted by Hurricane En-

ergy to modify and redeploy the Aoka 
Mizu for use as an early production 
system offshore the UK. The 605,000 
bbl FPSO has production capability for 
30,000 b/d oil and 20,000 b/d water pro-
duction.  It will be connected via a mani-
fold to two production wells on the Lan-
caster reservoir.  Dubai Drydocks World 
is doing the modifi cations/upgrades.

Johan Castberg FPSO - Statoil in De-
cember 2017 awarded an EPC contract to 
Sembcorp Marine to fabricate the FPSO 
hull and living quarters for the Johan Cast-
berg FPSO. In February 2018 an NOK 3.8 
bil contract for topsides fabrication and 
hull/topsides integration was awarded to 
Kvaerner. SBM is supplying the turret 
mooring system. The FPSO will have 1.1 
million bbls storage and production ca-
pacity of 190,000 b/d oil, 290 mmcf/d gas. 

Fast4Ward Spec FPSO - SBM in June 
2017 contracted with CSTC and SWS, 
both in China, to build a speculative 
VLCC-size FPSO hull that can be used 

Jim McCaul – IMA/World Energy Reports

Production Floaters Production Floaters 
Orders Are on the ReboundOrders Are on the Rebound
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on a future FPSO contract with short ex-
ecution requirement. According to SBM, 
Fast4Ward can accelerate delivery of an 
FPSO by up to 12 months. 

Mad Dog 2 Production Semi - In Janu-
ary 2017 Samsung was awarded a $1.27 
billion contract to build the production semi 
for BP’s Mad Dog Phase 2 project The unit 
will have capability to produce 110,000 
b/d oil and 25 mmcf/d gas from up to 14 
production wells. Mad Dog 2 will be used 
to develop further oil discoveries near the 
original Mad Dog Spar in the GOM. Pro-
duction is expected to begin in late 2021.

Vito Production Semi - In December 
2017 Sembcorp Marine received an LOI 
from Shell for a turnkey contract to con-
struct the production semi for the Vito 
fi eld in the GOM. The production unit will 
comprise a single topside module support-
ed on a 4-column semisubmersible hull. 
It will be moored in water depth of 1160 
meters and have production capacity of 
100,000 b/d oil + 100 mmcf/d gas.

Ca Rong Do TWLP – In April 2107 
PTSC received an EPCI contract to fabri-

cate an 18 slot dry tree TWLP to use with 
an FPSO on the Ca Rong Do oil/gas fi eld 
offshore Vietnam. PTSC is fabricating the 
unit in its Vung Tan facility. This is the fi rst 
TWLP fabrication contract to be executed 
by PTSC. FloaTEC has a $40 mil contract 
to provide engineering and support servic-
es to PTSC during the construction period. 

Coral South FLNG - ENI in June 
2017 proceeded with its project to devel-
op LNG exports offshore Mozambique 
using an FLNG with 3 mtpa LNG + 0.5 
mtpa condensate production capacity. 
Technip/Samsung/JGC JV was selected 
for the $ 2.5 billion FLNG EPC contract. 
The FLNG will be 439 m long, 65 m 
wide – and displace 210,000 tons. Pro-
duction start is scheduled in mid-2022.

Penguins FPSO - Shell in January 
2018 contracted with Fluor to supply an 
FPSO for use on the Penguins cluster in 
the UK sector of the northern North Sea. 
The production unit will be based on a 
Sevan Marine 400 cylindrical design 
FPSO. It will have peak production capa-
bility of 45,000 boe/d – including 35,000 

b/d oil – and storage for 400,000 bbls.

MTC Ledang FPSO - Puteri Bangsa, a 
350,000 barrel 1992-built tanker formerly 
used as an FSO, was modifi ed into a small 
15,000 b/d FPSO for use on the Ophir fi eld 
offshore Malaysia. MTC Engineering had 
the EPC contract + lease to supply the 
unit. Keppel had the conversion contract.

Sururu FPSO - In Dec 2017 Petro-
bras contracted with CIMC Raffl es to 
build the FPSO hull for the Sururu/Atapu 
Norte fi elds in Santos Basin. The hull 
will be VLCC size, designed to support 
a 100/120,000 b/d + 200 mmcf/d topside 
plant. Delivery of the hull is scheduled in 
mid-2019. This was earlier to be the P 71, 
the sixth FPSO in the serial hull project.   

Planned Projects
Looking forward, we are currently track-

ing 227 fl oating production projects in vari-
ous stages of planning.   

Geographically, 35% of the projects 
in the planning queue are located in 
South America, 26% in Africa, 11% in 
SE Asia, 8% in Northern Europe and 

7% in the GOM. The remaining 13% are 
spread over a half dozen other regions.

Of the total projects, 53% involve an 
FPSO, 10% another type oil/gas produc-
tion fl oater, 33% liquefaction/regasifi cation 
fl oater and 4% storage/offl oading fl oater. 

As for timing, 64% of the projects in the 
planning queue are likely to lead to a pro-
duction system contract within the next 
fi ve years. The remaining 36% consists 
of longer term projects where the produc-
tion system order is likely after 2022. In 
the very near term are 24 FPSO projects, 
several FPU projects and 20+ FLNG/
FSRU projects likely to reach an invest-
ment decision within 2018/19.

Details for all known planned projects 
are provided in the online WER Floating 
Production Database. 

For more information contact: 

Jim McCaul @ 
imaassoc@msn.com

 Jean Vertucci @ 
vertucci@worldenergyreports.com

Unit Field Location Field Operator Lease or Own New/ Conv/ Redeploy EPC Contractor Order Date
Floating Production Storage Offl oading Units

Tempera FPSO Congo Perenco Lease Conv Keppel 2017 Jun

Carioca MV30 FPSO Brazil Petrobras Lease Conv Modec 2017 Oct

Mero Pilot (ex-Libra Pilot) FPSO Brazil Petrobras Lease Conv Modec 2017 Nov

Fast4Ward Spec FPSO TBD TBD Lease New SBM 2017 June

Liza #1 FPSO Guyana ExxonMobil Lease Conv SBM 2017 June

Adolo (ex Azurite) FPSO Gabon BW Offshore Own Redeploy BW Offshore 2017 July

Aoka Mizu FPSO UK Hurricane Lease Redeploy Bluewater 2017 July

Sururu FPSO Brazil Petrobras Own New CIMC Raffl es (hull) 2017 Dec

Johan Castberg FPSO Norway Statoil Own New Sembcorp Marine (hull) 2017 Dec

Ca Rong Do (OSX 1) FPSO Vietnam Repsol Lease Redeploy Yinson 2017 Apr

MTC Ledang FPSO Malaysia Octanex Lease Conv MTC Engineering 2017 Feb

Penguins FPSO UK Shell Own New Fluor 2018 Jan

Floating Oil/Gas Production Units
Ca Rong Do TWLP Vietnam Repsol Own New PTSC 2017 Apr

Mad Dog 2 SEMI USA BP Own New Samsung 2017 Jan

Vito SEMI USA Shell Own New Sembcorp Marine 2017 Dec

Floating LNG Production Units
Coral South FLNG Mozambique ENI Own New Technip/Samsung/JGC 2017 June

Summary of Recent Production Floater Orders 2017 through January 2018 
(excludes FSRUs and FSOs)

Source: WER Floating Production Database
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The dry bulk markets have been off 
to a promising start for owners in 2018 
after seeing stronger year in 2017. Rate 
strength is determined by the major bulk 
cargoes of iron ore, coal, and grain, all 
of which have contributed to rising de-
mand for dry bulk carriers. The demand 
for minor bulk cargoes, which can be 
very important to short term rate volatil-
ity, appears to be edging upwards over a 
strong global economic situation.

In the Capesize Market orders re-
mained depressed during the down cycle 
in rates over the past two years. Interest 
in newbuilds has risen during the periods 
of strength in TCE returns, but monthly 
totals have remained below the peak 
levels in 2013. Despite the lower cargo 
volumes normally seen in February, we 

are seeing counter seasonal peaks and 
returns are pushing new fi ve-year highs. 
This could drive rates in 2018 substan-
tially higher.

The demand generated by the Chinese 
economy remains critical to the dry bulk 
market, and any substantial shift could 
cause a surprise swing to the upside 
or downwards. Forecasts of Chinese 
growth are inherently unreliable due to 
the ability of the government to exercise 
command authority over key infrastruc-
ture and energy decisions.

Asset values across all dry bulk segments 
have increased over the past year and 
should continue to appreciate throughout 
the year. Prices are just now approaching 
their median value since 1992, indicating 
that upside potential remains. 

Ton Mile Demand
Bulker ©
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The crude tanker markets remain de-
pressed due to the oversupply of tonnage 
in the VLCC and Suezmax segments. 
The low hire rates for these ships fi lters 
down to smaller crude tankers, who are 
unable to push market rates too high 
during sensitive rate windows. Char-
terers can simply book the larger ships 
for the same amount of money, which 
caps gains. The shifts in global crude 
production due to shore-based produc-
tion (i.e. shale or other novel production 
techniques) is benefi tting smaller crude 
tankers. Many of these volumes can be 
shipped opportunistically from ports that 
have not traditionally serviced VLCCs 
or Suezmaxes. The demand for distil-
lates to blend low sulfur bunker oils will 
create new trade fl ows to service key 
global refueling points. 

Clean tankers are subject to the same 
sentiment that faces crude tankers de-
spite wildly different fundamentals in 
the markets. The market weakness, 
while not as pronounced as in the crude 

markets is due to the lingering effect of 
new build additions to the fl eet over the 
past several years. Arbitrage trades for 
clean products have an outsized impact 
on the rate strength seen. Upcoming ad-
ditions to global refi ning capacity and 
the steady rise in product demand should 
boost the cargo volumes available to all 
clean tanker segments. 

Tanker valuations are a mixed bag. 
Ships from zero to fi ve years in age have 
rebounded in value as market partici-
pants have snapped up younger units at 
bargain prices in the Sale and Purchase 
market. Older ships have not fared as 
well, particularly for large crude tankers. 
VLCC values for ships between 10 and 
15 years of age saw a signifi cant drop 
from a year ago. 

The reduced trading options for these 
vessels in todays low rate environment 
combined with the limited trading life 
over the next several years leaves fewer 
buyers willing to take a speculative posi-
tion in ownership.

VLCC Returns vs. MRs
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Rates for large containerships remain 
well below the desired levels of carriers, 
but market participants are acting. The 
consolidation of commercial control by 
alliances should encourage a stronger 
market despite the ongoing overcapac-
ity in the market on the primary trades. 
Newbuild orders for ULCVs continue to 
be placed as owners vie for larger market 
share, which could disrupt the efforts at 
rate stabilization. 

China retains its position as the top own-
er by value in the containership markets. 
The lack of interest in shipping seen from 

traditional sources of fi nance is unlikely 
to change in the short run. It remains to be 
seen if there is a signifi cant change in rate 
structures because of the ongoing shift in 
control of ships to Asian ownerships.

Protectionism remains a concern for 
the container ship industry. There have 
been few substantive barriers thrown up 
to trade because of waves of populism 
sweeping certain economies. However, 
trade wars can escalate quickly and tar-
iffs on bulk commodities have started al-
ready. This could fi lter down into manu-
factured goods as well, where it would 

negatively impact the effi ciencies of a 
global supply chain, and in turn contain-
erized volumes. 

Smaller ships have seen a modest re-
covery after a spate of scrapping in 2017, 
but it is certainly not a windfall envi-
ronment for cash strapped owners. 
Sub-panamax will continue to 
see a baseline of employment 
due to port restrictions lim-
iting the size of ships 
which can call at cer-
tain terminals. 

Container Shipping
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There is a tale of two markets for gas 
carriers. LNG rates have surprised to the 
upside as global demand for natural gas 
has increased. China’s shift away from 
coal is heavily polluted regions has led to 
hunger for natural gas imports, leading to 
higher spot market levels for LNG carri-
ers. The market has softened in the past 
several weeks but remains much stronger 
than would have been expected a year ago. 

LPG carriers haven’t seen the same 
boost as the oversupply of large gas car-
riers has weighed on the market. Much of 
the incremental global demand for LPG 
is coming from petrochemical plants in 
Asia for plastics, and the growth has been 
lower than expected. The ability to sub-
stitute certain naphtha grades being pro-
duced from condensate splitters has off-

set some demand for LPG. Domestic and 
transportation uses for LPG have been 
increasing at a far more gradual rate. 

The combination of low freight rates 
and rising production/exports from the 
US again will encourage a market use 
for LPG, and in turn drive ton mile de-
mand higher. There has been market 
chatter about using LPG as a bunkering 
fuel, an idea that has gained limited trac-
tion so far but could be a practical solu-
tion for some owners looking for 2020 
bunker fuel compliance alternatives. 

Asset values are mostly negative from 
a year ago, but older and smaller semi-
refrigerated and pressurized ships have 
seen a modest rebound. Asset prices 
could be the bottom of the cycle as global 
trade patterns for these ships balance out.

GasGas US Propane Exports
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Offshore vessel orders have been se-
verely depressed following the oil price 
collapse that began in in 2014, but rising 
oil prices could change this. 

The OSV market is affected by the market 
for offshore exploration, which is driven by 
the price of oil. The growth in land-based 
shale oil production from the US and other 
areas has depressed demand for scouting 
for new traditional oil fi elds. Order inter-
est is expected to remain on a replacement 
basis, but the market is unlikely to see a 
strong rebound in replacement orders until 
demand for offshore oil production increas-
es. This could be sooner than some expect. 

The recent run up in oil prices suggests 
that a light may be on the horizon for re-
turns. The Brent benchmark is now at its 
highest level since December of 2014, at 
almost $70/b. There was an increase in 
OSV orders during the “dead cat bounce” 
in oil prices back in early 2015. Market 
participants have been gunning shy since 
then, but the tide may be turning. Once 
asset values begin to appreciate interest 

in new orders should materialize. 
OCV activity has been slower as well, 

although the downwards trend in orders 
is not as pronounced as that seen in the 
OSV market. This is a much smaller 
market to begin with but includes a high-
er percentage of vessels not directly tied 
to oil fi eld exploration. 

The MODU segment has been the 
hardest hit by the oil price decline, with 
no new orders placed since 2015. Inter-
est in drilling units will remain isolated 
to custom projects required for specifi c 
fi elds. There are multiple units warm and 
cold stacked around the world waiting to 
return to service should rates fi rm. 

The age profi le of the fl eet is young, 
which will limit the incentive to send ships 
to the recyclers. Asset values for OSV re-
main depressed, although they appear 
to be at their fl oor level. If the rise in oil 
prices translates into increased demand for 
units, the asset values should appreciate. 
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Maritime Simulation
High Tech Meets Practical Skills

When talk turns to ‘Maritime Simulation’ visions of high-tech bridge simulators with seamless graph-
ics and interwoven component simulators – engine room, DP systems, cargo loading – come to mind. 
But modern simulation is so much more, a wholistic visual, audio, tactile and cereberal experience 
that prepares mariners to deal with a bevy of real-world situations.

By Greg Trauthwein

MARITIME SIMULATION

Modern maritime simulation has 
evolved rapidly, driven by exponential 
leaps in computer and graphic display 
power, a critical and valuable tool in 
the maritime training tool belt which 
helps to develop a mariner who comes 
ready with not only knowledge and a 
certifi cate, but the practical hand-on 
experience that is otherwise gained 
only through sea time. But maritime 
simulation is not only centered on 
fast computers, seamless displays and 
modern maritime equipment. The mar-
itime simulation experience today is a 
multi-layered, multi-faceted endeavor 
which combines complex maritime 
navigation skills with the more mun-
dane yet equally critical skills of com-

munication, situational awareness and 
the ability to multi-task in any situa-
tion.

Communication on the bridge and 
between the bridge and traffi c control-
lers is often where problems can occur, 
said Rosemary G. Mackay, Modeling 
and Research Coordinator, Curriculum 
Development & Lead Engineering In-
structor, Resolve Maritime Academy, 
Inc. So simulation at Resolve Maritime 
Academy is not just about the technical 
side of simulation, rather the practical 
side too. Resolve aspires to learn their 
trainee’s strengths and weaknesses, 
overloading them with information to 
help test the boundaries of bridge per-
formance, focus and response.

Offshore Energy 
The energy slump has touched nearly 

every corner of the maritime market, 
and the simulation training sector is no 
exception, particularly painful as many 
had recently expanded to help fuel a 
fast-growing business.

When the energy crisis hit and the 
offshore market slowed, Resolve took 
a hard evaluation of its maritime simu-
lation services and focused on effi cien-
cies, said Mackay. “We do things in a 
very effi cient scale. We had to, but at 
the same time we still have to deliver 
top quality.”

A few blocks away in Fort Lauder-
dale is another top-tier and long-ten-
ured training school, Maritime Profes-

sional Training (MPT). 
“The oil and gas market slowdown 

has defi nitely been felt by the mari-
ners, industry, and training provid-
ers alike,” said Captain Ted Morley, 
Chief Operations Offi cer, Academic 
Principal, MPT. Tangibly MPT felt the 
pinch in student fl ow, with just more 
than 14,000 students coming through 
the facilities in 2017, “which is kind of 
an off-year for us” from MPT’s peak 
of 16,000+ students. “Our focus as a 
training center is to keep the mariners 
working,” said Captain Morley. “If 
they are in oil and gas and not working, 
they can get trained to work in another 
sector. It might not be in the industry 
that they want, it might not be at the 

Capt. Ted Morley 
Chief Operations Offi cer, Academic Principal, MPT, on

The future need for Maritime  Simulation Training
“The IMO is forecasting a 148,000 shortfall in trained of-
fi cers by 2025, so there is ample opportunity for a manpower 
shift to other segments. Many DPOs are fi nding employment in 
wind farm development projects and, as always, recruiting and 

training veterans remains a vital mission.”
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salary that they want, but there are 
jobs out there.”

To illustrate his point, Captain Mor-
ley continued. “The IMO is forecast-
ing a 148,000 shortfall in trained 
offi cers by 2025, so there is ample op-
portunity for a manpower shift to other 
segments. Many DPOs are fi nding em-
ployment in wind farm development 
projects and, as always, recruiting and 
training veterans remains a vital mis-
sion.”

And while the discussion turns 
gloomy when the topic of offshore en-
ergy arises, Captain Morley has a dif-
ferent take on the situation. “Offshore 
oil and gas is fl at, but it’s not dead. 
There still is a fair amount of training 
going on, and the ships that are still 
working tend to be more technically 
advanced, and the crews have to be as 
well. You’re seeing a lot of the second 

and third tier vessels sidelined, but the 
265- and the 300s … the bigger supply 
vessels are all working.”

Continued Investment
Regardless of the depth and breadth 

of any industry sector downturn, the 
elite maritime simulation training 
schools continue to invest in the latest 
gear to ensure that its facilities are in 
step with the evolution of technology 
on new ships and boat.

On the west coast at Cal Maritime, 
the university has upgraded its full 
mission bridge simulators and is also 
in the process of upgrading its iBest 
Lab, according to a school spokes-
person.  In addition, Cal Maritime in-
structors continue to hone their own 
skills with training from its simulator 
manufacturer. This continued invest-
ment has paid dividend, as Cal Mari-

MARITIME SIMULATION

Cal Maritime has upgraded its full mission bridge simu-
lators and is also upgrading its iBest Lab.  In addition, 
Cal Maritime instructors continue to hone their skills 
with training from its  simulator manufacturer.

The Resolve Training Academy  features a NT Pro 5000 
Class A Full Mission Navigational Simulator with 220 de-
grees FOV on the main sim and 220 on the bridge wing, a 
bridge wing which can dock port or starboard.

Maritime Professional Training (MPT) has just fi nished 
a $6m renovation and expansion project with new tech-
nology, upgrades in simulation, a new waterside lifeboat 
training facility, and a recently expanded Main Campus.
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Rosemary G. Mackay 
Modeling and Research Coordinator, 
Resolve Maritime Academy, Inc., on

Investment in Technology
“Resolve in investing in a visual upgrade 
for the main bridge, a new 1920 x 1200 

laser phosphor projection system 
which is scheduled to be delivered and 
online toward the end of March 2018.”
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There is nothing like incredibly-real training to better prepare you for serious
real-life maritime situations.  Our ongoing investment in S.M.A.R.T. simulation
provides a visually immersive level of realism that is simply not available in
other programs. This is just another reason why MPT is the most complete
full-service private maritime training school in the country.

OUR UP-TO-THE-MINUTE, INDUSTRY-LEADING TRAINING INCLUDES:

ENGINEERING COURSES
QMED, DDE, License Prep and more

REFRESHER AND REVALIDATION COURSES
Basic Training, Advanced Fire, Dynamic Positioning, Medical and more

ABLE SEAMAN / ABLE SEAFARER DECK PROGRAM
Including RFPNW tasks

CHIEF MATE / MASTER PROGRAMS
Including advanced courses, and prep courses to ensure succes

QUALIFIED ASSESSORS AVAILABLE
Speak to a MPT counselor for guidance

For training that can create serious real-life opportunities,
call us or visit MPTusa.com today.
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Sea The World

USCG | MCA
NAUTICAL INSTITUTE
MARSHALL ISLANDS

MPT. SERIOUSLY S.M.A.R.T.
ONE SCHOOL. UNLIMITED POSSIBILITIES.
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At press time Kongsberg Digital signed 
the British Columbia Institute of Technolo-
gy (BCIT) as a pilot-customer for the cloud-
based application of the K-Sim simulation 
technology, making BCIT among the fi rst 
to offer simulation as a service by inte-
grating K-Sim with the new Kognifai digital 
platform, effectively enabling its students 
to train anytime and anywhere. 

To start, Kongsberg Digital will focus 
on enabling students at BCIT’s School of 
Energy to use the K-Sim Engine Thermal 
Power Plant (TPP) simulator for industrial/
utilities engineers, by giving access to the 
simulator on their own devices. However, 
the train anytime and anywhere strategy 

is already set to improve and extend the 
use of simulation in power engineering 
training.

“We have been providing distance learn-
ing services for many years so appreciate 
the benefi ts for both the market and our 
instructors,” said Brian Buckley, Associate 
Dean of Industrial and Mechanical Trades, 
School of Energy at the BCIT Burnaby 
Campus. 

“The Kognifai-based K-Sim Engine Ther-
mal Power Plant simulator represents a 
digital disruption that we see as benefi t-
ing BCIT and our customers, both within 
our mainstream power engineering pro-
grams and our industrial activity out in the 

fi eld. While distance learning is not new, 
the ability to run a fully dynamic thermal 
power plant in real time from the cloud 
certainly is. In an instant, we now have the 
ability to extend our classroom beyond the 
confi nes of our Burnaby campus for power 
engineering without instructors needing 
to leave the premises.”  

In addition to the K-Sim Engine TPP, the 
fi rst maritime engine room simulators will 
soon be running in the Kognifai cloud envi-
ronment, extending the K-Sim product of-
fering from traditional classroom and full-
mission simulators to include self-study 
training where students can use their own 
computers to access high quality, simu-

lation-based courses. With cloud-based 
training, instructors can assign exercises 
to students who can complete them any-
time and anywhere. The training provider 
can complement traditional simulator 
training in the center with training beyond 
physical confi nes and opening hours.

The new tool is intended to result in more 
cost-effective packages for Kongsberg 
customers while maximizing and creating 
new revenue streams. Kognifai enables 
portfolios of exercises to be downloaded 
and shared within the training organiza-
tion. Ultimately, this ability to share con-
tent will make exercises of higher quality 
available to the students.

MARITIME SIMULATION

Kongsberg Digital & ‘Simulation as a Service’ 

time is better positioned to deliver a 
full training package to their clients. 
“Our longstanding relationship with a 
shipping client has expanded over the 
years to include not only training for 
their employees, but also assessments 
of their mates and captains.  

This includes bridge resource man-
agement, engine resource management, 
candidate assessments and evaluations; 
all of these programs use our campus 
simulators.  

In addition, a multi-year contract in-
cluded use of our simulators for devel-
opment of a study for the Coos Bay area 
with multiple industry partners, agen-
cies, and local pilots participating in the 
exercises.”

Investment is not limited to the uni-
versities, as explained by Captain 
Morley. “As you know, MPT has just 
fi nished a $6m renovation and expan-
sion project with new technology, up-

grades in simulation, a new waterside 
lifeboat training facility, and a recently 
expanded Main Campus,” said Captain 
Morley. “This investment will soon be 
followed by an additional project due to 
break ground in 2019.”

This investment support MPT’s broad 
client base, which includes offshore 
oil and gas, cruise ships, ferries, mega 
yachts, fi shing vessels, commercial 
deep draft and commercial inland. “All 
of those (industry sectors) ebb and fl ow 
at different rates; for example the con-
tainer and short sea shipping business is 
moving well right now. 

Captain Morley said that MPT’s cli-
ents are looking at ways to not only 
satisfy the regulatory requirements, 
but also increase retention within their 
workforce. “One of our clients is a 
global leader in the fi shing industry and 
has worked with MPT to develop a pro-
gram in which their crews are trained 

and promoted to higher paying jobs 
within the fl eet. 

This has not only resulted in higher 
retention, but higher effi ciency as these 
crews are already familiar with the ves-
sels, the company, and the operations. 
Having the range of courses that MPT 
has allows them to single source all the 
training, and work to ensure it fulfi lls 
the non-regulatory company specifi c 
goals as well.”

The Resolve Training Academy 
counts its fl exibility, particularly the 
fl exibility of its main bridge to run 
multiple software platforms, as a key 
plank in its ability to serve a diverse 
and discerning client base. The Re-
solve’s Full Mission Ship Simulator can 
be re-confi gured in step with a specifi c 
company’s needs, and in fact Resolve 
aspires to incorporate the real equip-
ment controls from the OEMs versus 
generic controls that come with a spe-

cifi c bridge.
To do this we partner with specifi c 

clients to get the equipment and main-
tenance upgrades, entering an exclusive 
loop which helps them and their clients, 
said Mackay. 

In addition, we can work with clients 
to specifi cally model their past mis-
takes, allowing the people on the bridge 
to step into the simulator and live or 
re-live something that happened in real 
life.

The Resolve Training Academy fea-
tures a NT Pro 5000 Class A Full Mis-
sion Navigational Simulator with 220 
degrees FOV on the main sim and 220 
on the bridge wing, a bridge wing which 
can dock port or starboard.

Resolve in investing in a visual up-
grade for the main bridge, a new 1920 x 
1200 laser phosphor projection system 
which is scheduled to be delivered and 
online toward the end of March 2018.
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Marcus Högblom, Vice President 
of Global Sales, Passenger ves-
sels and Azipod propulsion.

ABB
While rightfully much of the 

maritime simulation talk focuses 
on training and education matters, 
ABB’s Marcus Högblom, Vice 
President of Global Sales, Passen-
ger vessels and Azipod propulsion, 
said that increasingly his company 
is working with clients to ‘build’ 
an electronic version of a vessel 
in advance, allowing a company’s 
personnel to give the mock ship a 
test run in a maritime simulator in 
advance of the start of construc-
tion. 
Specifi cally when Viking Line 

was considering podded propul-
sion for its new ferry, ABB was 
able, in its own digital center, to 
build a digital model of the ship 
featuring podded propulsion, and 
subsequently run it in a simula-
tor so that the company’s captains 
could gauge fuel consumption, 
ship handling and stability charac-
teristics. 
“We were able to make a virtual 

ship and test it, which is pretty cool 
if you think about it,” said Högb-
lom. You can do much more today 
with digital solutions and simula-
tions, so you don’t have to build 
the whole ship they fi gure out 
what went wrong. “This is not the 
‘norm’ today, but it’s where we are 
heading. And it’s the smart thing to 
do.”

INDUSTRY-LEADING MARITIME TRAINING PROGRAMS +1.954.463.9195 | RESOLVEACADEMY.COM

Resolve Marine group’s training arm, resolve maritime 
academy, offers intensive training courses that utilize 
state-of-the-art simulators to prepare maritime 
Professionals for any situation.

MARITIME ACADEMY

In his keynote at the 2018 Transas Glob-
al Conference in Vancouver, B.C., Transas 
CEO Frank Coles laid out his vision for the 
maritime industry’s future – from smarter, 
greener and safer ships to a world without 
freight forwarders.

As has come to be expected from the 
Transas CEO, Coles did not hesitate to of-
fer a healthy dose of constructive criticism 
– particularly in the direction of those he 
identifi es as obstructers of industry-wide 

progress, be it ship owners and operators, 
class or the IMO.

“Maritime operations and infrastruc-
ture thinking seems to change at a snail’s 
pace. We seem to be content to have old-
fashioned ships and an old-fashioned 
business infrastructure sitting alongside 
modern logistics,” Coles said.

Coles acknowledged progress such 
as the growing use of connectivity and 
monitoring of data for analytics and per-

formance, for example, but said the “low-
est-cost, fragmented-purchase model is 
sure to result in a weak cyber structure ... 
we need to build ships with integrated 
systems of systems, not a mishmash of 
standalone IoT applications.”

Attitudes need to change, Coles 
stressed: “Until we change the attitudes 
to the business and the current maritime 
culture, technology remains just a patch, 
not a solution.”

MARITIME SIMULATION
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Holds Court in Holds Court in 
VancouverVancouver

Simulate First 
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Heavy Duty
Machinery

Edited By Tom Mulligan

Allied Marine Crane CTD-11V in action, as part of Markey’s ‘Oceano-
graphic’ offering, on the US Navy research vessel RV Sally Ride.

In the fi rst of a series of marine industry sector re-
views, MR&EN correspondent Tom Mulligan reports 
on the latest innovations in heavy lifting ma-
chinery technology with a selective overview of 
new product launches and recent equipment installa-
tions on board ships, ferries and workboats, as well 
as in ports, docks, harbors and shipping terminals 
worldwide.

Orders pour in for marine lifting ma-
chinery; State-of-the-art equipment in-
stalled on vessels and in ports

MR #3 (58-65).indd   62MR #3 (58-65).indd   62 3/29/2018   2:01:55 PM3/29/2018   2:01:55 PM



www.marinelink.com   63

(P
ho

to
: R

os
s 

M
ur

ra
y,

 M
ar

ke
y 

M
ac

hi
ne

ry
)

MR #3 (58-65).indd   63MR #3 (58-65).indd   63 3/5/2018   2:50:02 PM3/5/2018   2:50:02 PM

http://www.marinelink.com


64  Maritime Reporter & Engineering News • MARCH 2018  

Markey Machinery
Markey Machinery’s Render/Recover and Asym-

metric Render/Recover ‘active heave’ compensating 
winches have been recognized as a ‘best available 
technology’ for teaming with the powerful new tugs 
being built to serve the shipping industry worldwide. 
Designed to automatically maintain winch line tension 
between tug and tow, it allows line to be spooled off if 
line-pull exceeds a preset tension, with rapid retrieval 
automatically occurring if the tension drops below that 
setting. This eliminates sea-state induced ‘snap load-
ing’ of the tether, a leading cause of line failure, and 
frees the operator to focus on the agile maneuvering 
required to guide rapidly transiting tankers, container 
ships and bulk carriers through restricted waterways.

This same technology is integrated into Markey’s 
‘Oceanographic’ offering. Deployed on board several 
U.S. research vessels, it interconnects handling cranes, 
docking heads and the research winch sensor network 
into the Render/Recover control system, thus enabling 
scientists to safely deploy equipment under a wide 
range of operating conditions. Designed and manufac-
tured by Markey in collaboration with Systems Inter-
face and Allied Marine, the combined Launch and Re-
covery System (LARS) and CTD Winch incorporates 
the Render/Recover system to deploy or land instru-
ments automatically by pressing a single pushbutton, a 

feature that is unique to Markey systems. The system 
also automatically reduces winch speed to eliminate 
potential ‘two-blocking’ damage and, during deploy-
ment, compensates for wave-induced vessel motion 
to maintain package depth and position stability, re-
ducing ‘snap loading’ of the wire induced by that mo-
tion. In addition, the’fl agging fairlead’ system reduces 
wire stresses found in multiple sheave arrangements. 
The system also eliminates the need to have line han-
dlers leaning over the gunwales attempting to arrest 
a swinging instrument package, thus greatly reducing 
the potential for personnel injuries. 

Further information: www.markeymachinery.com

PBES: Hybrid Battery RTG Crane 
Norwegian energy storage specialist PBES has in-

stalled and commissioned China’s newest hybrid bat-
tery rubber tire gantry (RTG) crane in Shanghai in col-
laboration with China Communications Construction 
Company (CCCC), the world’s largest manufacturer 
of port container cranes. CCCC’s subsidiary, CCCC 
Shanghai Equipment Engineering Co, Ltd (CCCCSH), 
carried out the work on behalf of its parent company.

Low-emissions container cranes are part of the glob-
al push to reduce the environmental impact of opera-
tions. RTG container cranes are particularly well suited 
to hybridization: however, 24-hour use and rapid cy-

cling combined with very large capacity for producing 
regenerative power mean that highly robust batteries 
are required for their operation. Hybrid cranes reduce 
fuel consumption by hundreds of thousands of liters 
per year compared to traditional diesel-only versions 
and are very effective in reducing emissions while at 
the same time providing signifi cant operational cost 
savings.

Further information: www.pbes.com

Elebia: Automatic Lifting Clamp
Barcelona, Spain-based automatic hook manufac-

turer Elebia has diversifi ed its product range with the 
launch of the fi ve-ton (11,023 lb, safety factor 4:1) 
capacity C5 Automatic Lifting Clamp designed to lift 
steel plates, beams and pipes in a safe and secure man-
ner. The launch marks the completion of an extensive 
research and development program centered on devel-
oping a safer method for lifting steel plates, specifi -
cally at ports. the automatic release lifting clamps are 
designed to be used with a linear beam and chains, 
and a tagline can drag them to a desired point. This 
new product is designed to reduce the need to pick and 
carry the clamps, thereby making the lifting operation 
safer, faster and easier, and automation takes over once 
the clamps are fi xed to the load. The C5 combines the 
safety and security of a clamp with the ease of use and 

HEAVY LIFTERS
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The PBES/CCCC Shanghai RTG hybrid battery crane 
in Shanghai, reducing emissions from port operations.  
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productivity of a claw. Elebia said that the principle advan-
tage of the clamp, as with its range of hooks, is the removal 
of the requirement for personnel to gain access to rig loads 
manually.  

 Further information: www.elebia.com

Heila Cranes: Outfi lling Polar RV 
Heila Cranes has been selected as the supplier of ma-

rine cranes for the UK Natural Environment Research 
Council’s new polar research vessel, the Sir David Atten-
borough, to be operated by the British Antarctic Survery. 
The contract covers six cranes, all offshore-rated and to be 
used for various purposes. The Cammell Laird shipyard 
in Birkenhead, UK is building the polar research vessel, 
designed for operation in both Antarctica and the Arctic. 
Operation of the vessel is expected to commence next year. 
The delivery by Heila of the main crane, a HR 2050/35-2BJ 
model, is expected shortly. The crane is already positioned 
in the testing area and is ready for pre-commissioning and 
Heila will ship it to the Cammel Laird shipyard in separate 
sub-assemblies. In addition, two HLRM 170-4SL cranes 
are ready for fi nal assembly, and delivery of the remaining 
cranes will follow during the fi rst half of this year. An ad-
ditional seventh landing craft crane was recently added to 
the original contract. Heila has delivered an HLM 10-2S 
crane for harbor use to UK fi rm Exeter Fabrication which 
is building a landing craft also intended for use on the Sir 
David Attenborough polar research vessel. Details of the 
supply contract are as follows (all offshore rated unless 
noted.
• One main crane, model HR 2050/35-2BJ
• Two research cranes, model HLRM 170-4SL
• One provisions crane, model HR 200/16-2BJ
• One port-side deck service crane, model HLRM 

 170-4SL
• One starboard-side deck service crane, 
 model HR 300/21-2BJ
• One landing craft crane, model HLM 10-2S, for
 harbor use, not offshore-rated

Further information: www.heila.com

Marine Hooks to WSF System
The Washington State Ferry system, the largest ferry sys-

tem in the US and the fourth-largest in the world, runs 10 
routes serving 20 terminals located in the San Juan Islands 
and around Puget Sound, currently operating a total of 23 
ferries, all of which use Cranston Eagle APR-206-CBH 
marine off-load hooks to launch and retrieve rescue craft. 
These marine hooks are very robust and reliable and have 
been serving the Washington State Ferry fl eet for more 
than a decade. The Cranston Eagle APR-206-CBH hook 
is USCG-approved and is rated to lift two tonnes with a 
safety factor of six times that load. The stainless steel con-
struction features a simple and safe lock-pin design that 
will only open when there is no load on the hook and the 
rescue craft is fully at rest in the water.  Cranston Eagle 
hooks are widely used throughout several maritime sectors 
including commercial marine, offshore oil and gas, and 
oceanographic vessels. 

They are also used extensively by the United States Coast 
Guard and the United States Navy because of their reli-
ability and readily-available product support. The Cranston 
Eagle line of cable- and boat-mounted hooks is distribut-
ed in the US by Delta T Systems, which provides sales, 
service, parts, load testing and recertifi cation services for 
these products. Delta T Systems is an agent for Finland-
based hook manufacturer Eagle Products Ky. 

Further information: www.deltatsystems.com

The C5 Automatic Lift-
ing Clamp from Elebia:  
safe and secure lifting of steel 
plates, beams and pipes.  
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The Cranston Eagle 
APR-206-CBH marine 
hook: a USCG-approved, 
safe and reliable system 
used by the Washington 
State Ferry system for 
launching and retrieving 
ferry boat rescue craft. 
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The Tandemloc Emer-
gency Gear adapter 

shoe and swivel: a versa-
tile system for lifting dam-
aged or ‘stuck’ containers.

(Photo courtesy of Tandemloc, Inc.)
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ZPMC: Container cranes and RTGs
Dongbang Shipping and the company’s subcontrac-

tor Engineered Heavy Services have delivered two 
ZPMC ship-to-shore container cranes weighing about 
1,600 tons each, and of six rubber tired gantry cranes 
to the SSA terminal in Manzanillo, Mexico from Long 
Beach, California. Engineering, sea fastenings, load-
ing and unloading equipment on board the Dongbang 
Shipping delivery vessel were provided by EHS and 
the operation was completed by the company’s per-
sonnel. This international project involved specialist 
staff from the U.S., Panama, Korea, Singapore, Mex-
ico and Malaysia. The sea fastenings, primarily pro-
vided by EHS, included an erector set of equipment 
from EHS’s sister company Nordholm Rentals, much 
of this equipment being sourced from a recently com-
pleted project in Long Beach. Bracing, loading and 
sea-fastening of the STS machines was completed in 
a very short period of only 14 days and employed a 
crane-moving system that was developed specially to 

provide maximum fl exibility and deal with all types of 
docks and cranes, including weak docks. 

 https://engineeredheavyservices.com

RollDock Shipping Tech
RollDock Shipping recently transported 66 transi-

tion pieces to be used in the construction of a large 
German wind farm from Aviles, Spain to Eemshaven, 
The Netherlands in a shipping project that represented 
a major challenge as the components are ‘pushing the 
envelope’ because of the cargo weight, the lifting ca-
pacity of one crane and the available dock space, all of 
which needed to be utilized to the maximum. The tran-
sition pieces serve as a connection between the wind 
turbine and the base that is anchored to the seabed.  
RollDock was employed by Coordinadora Internacio-
nal de Cargas, which was responsible for the logistical 
part of the project, to take care of the transportation 
by sea of the 66 transition pieces in a vertica manner, 
representing a logistical challenge due to their 330-

ton weight and 27.9-meter height. The company owns 
fi ve dock-type vessels, all of which have the choice 
of three loading modes: RoRo, fl oat-in/fl oat-out and 
LoLo. 

Two on-board cranes of 350 tons each were used to 
load and discharge all of the transition pieces using 
specialized equipment and keeping the rigging height 
as short as possible. Conventional sea fastening meth-
ods were deemed unsuitable for the safe transporta-
tion of the cargo, so a custom-made grillage design 
was devised by Coordinadora Internacional de Cargas 
in collaboration with RollDock to enable rapid turn-
around times in port.

To date, 34 transition pieces have been transported 
from Aviles to Eemshaven in fi ve shipments. Roll-
Dock expects to transport the remaing 32 pieces in 
four more shipments over the next two months to sup-
port construction of the German wind farm which is 
expected to be operational by the end of 2019. 

Further information: www.roll-group.com
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RollDock Shipping: sophisticated loading/unloading 
systems for wind turbine component transportation. 
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Tandemloc: Emergency Gear
Lifting equipment specialist Tandemloc’s ‘Emer-

gency Gear’ is a versatile lifting system that consists 
of an adapter shoe with swivel, a sling pendant and a 
top lift lug that can be used to lift damaged or ‘stuck’ 
containers. Despite the many precautions and ad-
vances made in the container cargo handling industry, 
accidents still happen and cargo containers shift or 
receive damage during their transportation which can 
make it very diffi cult for spreader lifting frames to 
safely remove the damaged or stuck container from 
the transportation vehicle.

Tandemloc’s Emergency Gear is designed to assist 
the spreader frame when container removal becomes 
more complex than usual. Used as an accessory at-
tachment to a spreader frame’s bayonets, the Emer-
gency Gear’s shoe swivels and provides the end-user 
with a 22,000 lb capacity or 88,000 lb maximum when 
four shoes are used with a spreader rated for such a 
load. Simple-to-use top lift lugs are inserted into the 

top corner fi tting’s top aperture, the swivel eye allows 
for a variety of sling pendants to be attached, and the 
shoe is locked onto the spreader frame’s bayonets, 
making what was once a diffi cult and potentially un-
safe lift much easier and signifi cantly safer. 

Further information: www.tandemloc.com

Vestdavit: Delivering for NOAA
Vestdavit, Inc., the U.S. subsidiary of Norwegian 

davit manufacturer Vestdavit AS, delivered two of the 
company’s HN-9000 davit systems to the U.S. Na-
tional Oceanic and Atmospheric Administration ship 
Thomas Jefferson based out of Norfolk, Virginia. The 
HN-9000 is a hydraulically operated dual-point davit 
with a 9,000 kg SWL and the two davits are being 
used to launch and recover two 28’ hydrographic sur-
vey launches. When out on a mission, the NOAA of-
ten needs to operate survey launches on a daily basis, 
which means that the davits are essential equipment 
that support the ship’s mission.

The HN-9000 davits are designed to be able to 
launch and recover boats in very rough weather up to 
sea state 6. This is accomplished by a variety of safe-
ty features in the davit design, including dual inde-
pendent winches with independent constant tension. 
Each davit arm is outfi tted with a shock absorber, 
which eliminates up to 80 percent of peak loads from 
the davit, the deck and the survey launch, resulting in 
a much smoother ride in the davit. Two guiding arms 
on the davit act as anti-pendulum devices and stabi-
lize the survey launch during the launch and recovery 
process. The davit is controlled by a PLC that enables 
it to be operated with pre-programmed sequences, 
allowing the davit operator to focus attention on the 
boat and its crew. The davit is operated by only one 
person.

Vestdavit delivered its fi rst davit system to the 
NOAA in 1995 and now has 20 davits in operation 
with the agency spread out over several ships, the 
HN-9000 being the most advanced davit in use in the 

Delivery of the HR 
2050/35-2BJ main 
crane from Heila 
Cranes to be in-
stalled on the polar re-
search vessel Sir Da-
vid Attenborough 
is expected shortly. 

The custom-designed renewable ser-
vice vessel Voe Vanguard is capable of 

servicing not only wind farms but also 
a wide range of other activities with its 

HS.MARINE-supplied combined 
knuckle and telescopic boom cranes. 
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NOAA fl eet. 
Further information: www.vestdavit.no

H.S. Marine Meets Green Challenge 
With the increasing demand of the marine market 

for deck cranes that operate in an environmentally 
acceptable manner, lifting equipment manufacturers 
need to supply a ‘Green Passport’ and an inventory 
of hazardous materials with each piece of machinery. 
However, nowadays these documents are not enough: 
the most challenging request in today’s marine indus-
try is for a crane that operates using environmentally 
acceptable lubricants (EALs). Unfortunately, many 
EALs, even those declared as equivalent to common 
mineral oils, are much more aggressive against vari-
ous types of components such as hoses, seals, painted 
surfaces and brakes, as well as to many others sensi-
tive to biodegradable oils.

With a focus on reliability, HS.MARINE has re-
sponded to this ‘green challenge’ with a scientifi c 
approach: after having identifi ed the critical crane 
components, a company research team working in 
close cooperation with suppliers of components and 

lubricants has established acceptable criteria for de-
formation and corrosion that ensure an acceptable 
lifespan for each crane component. As a result, all of 
the company’s standard crane designs have been re-
vised by replacing those components that were found 
to be much too sensitive to the potentially damaging 
effects of biodegradable lubricants. This means that 
HS.MARINE is now able to supply standard cranes 
that operate using a range of EALs without there be-
ing any concerns about compatibility issues.

In 2017, UK shipowner Delta Marine took delivery 
of a new DP2 renewables service vessel, the custom-
designed type RSV3315 Voe Vanguard to service not 
only wind farms but also a wide range of other activi-
ties, as HS.MARINE supplied the ship with two large 
combined knuckle and telescopic boom cranes capa-
ble of supporting a multitude of operations: a model 
AKC 550 HE3, with a lifting capacity of SWL 14950 
kg on a working radius of 20 meters, and its smaller 
sister model, the AKC 370 HE3, which has a lifting 
capacity of SWL 9100 kg on a working radius of 21 
meters.

Built to specifi cations with environmental consider-
ations in mind, the vessel meets strict requirements 

in terms of environmental impact. Each crane was 
supplied with its Green Passport and a complete in-
ventory of its hazardous materials and, in the most 
challenging part of the supply agreement, the cranes 
were constructed to satisfy operational requirements 
pertaining to the use of EALs, in particular the most 
common problem related to the use of biodegradable 
oils: a reduction in the lifespan of hydraulic compo-
nents and seals. 

Further information: www.hsmarine.net

Nordholm Rentals: 
New Cranes for Long Beach 

Raising activities for six units of ZPMC STS con-
tainer cranes were recently fi nished for US West Coast 
marine terminal and stevedore operator Total Termi-
nals International (TTI) in Long Beach, California. 
The crane-raise system, constructed from Nordholm 
Rentals’ ‘erector set’ equipment, is capable of lifting 
loads up to 2,000 tons and of withstanding 70 mph 
winds with the crane in its raised position without 
added bracing. This easy-erection system is capable 
of being moved from crane to crane without disassem-
bly. Construction work for the project was managed 
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The two new Liebherr mobile harbor cranes LHM 420 will 
be mainly used for tandem lifts at the port of Emden, Germany.
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by PCMC with system operation under the control of 
Nordholm Rentals personnel. The average raise time 
for the cranes was four hours.

The cranes were manufactured in China from modi-
fi cation steel supplied by another Chinese company: 
Liftech was responsible for modifi cation engineering 
and Nordholm Rentals was in charge of the raise-and-
move engineering aspect of the project.

The Long Beach terminal was jointly owned by 
Hanjin, which went bankrupt in mid-project. Funding, 
however, had already been set aside and the project was 
supported by the remaining owners, primarily Mediter-
ranean Shipping Corporation. 

https://nordholmrentals.com

Liebherr: High Performance Twins
German port handling company EPAS earlier this 

year received two new Liebherr mobile harbor cranes 
type LHM 420. Both cranes together can handle up to 
248 tons in tandem lift operation. The two devices will 
further improve the logistic process at the Nordkai ter-
minal in Emden, Germany.

To further increase the turnover capacity, the German 
port company invested in high-end mobile harbor crane 
technology from Liebherr. End of 2017 EPAS received 
two new Liebherr machines, type LHM 420, from the 

Liebherr maritime headquarter in Rostock, Germany. 
Each crane has a maximum lifting capacity of 124 tons 
at an outreach of up to 18 meters

This investment will signifi cantly improve the logis-
tic processes at the Nordkai terminal in Emden. The 
main driver in the decision process was the capability 
to do twin lift operation. 

Liebherr convinced with its synchronized lifting as-
sist system Sycratronic. The system makes it possible 
to operate two Liebherr cranes in tandem mode. A crane 
operator controls the movement of both machines that 
are electronically synchronized.

Further information: www.liebherr.com

Six ZPMC STS container 
cranes have been raised for 
Total Terminals International at the 
company’s Long Beach, California 
terminal using moving and lifting 
systems from Nordholm Rentals. 

The HN-9000 davit 
from Vestdavit: a 
hydraulically-operated 
dual-point davit with a 
9,000 kg SWL. 

(Photo courtesy of Vestdavit)
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In 1988, the Coast Guard implemented chemical 
testing to discourage drug and alcohol use by com-
mercial vessel personnel, reduce the potential for 
marine casualties related to drug and alcohol use, and 
enhance the safety of the maritime transportation in-
dustry. 

While the Coast Guard has been collecting data on 
drug testing results for more than 20 years, there have 
not been any studies on the effectiveness of chemical 
testing in meeting stated goals.  

To determine the extent chemical testing achieves 
these goals, Post-Accident drug and alcohol test re-
sults of crewmembers from two vessel categories 
were compared. The fi rst vessel category consists 
of minimally regulated commercial fi shing vessels 
(CFVs) with no crewmember chemical testing re-
quirements except for Post-Accident drugs and alco-
hol. The second category consists of highly regulated 
small passenger vessels (SPVs) of 100 tons or less 
with comprehensive crewmember chemical testing re-
quirements. The drug test results that marine employ-
ers submit to the Coast Guard each year, 2003-2011, 
were also compared.   

Comparing Post-Accident drug and alcohol positiv-
ity rates between crewmembers of the above vessel 
categories, Post-Accident drug and alcohol positive 
tests per serious marine incident (SMI) between crew-
members of each vessel category, and Random versus 
Post-Accident drug test positivity rates from all com-
mercial vessel personnel subject to comprehensive 
chemical testing as reported by their employers, crew-
members on small passenger vessels were found to 
have had much lower Post-Accident drug and alcohol 
positive test results than crewmembers on commer-
cial fi shing vessels. Chemical drug and alcohol testing 
therefore appears to have achieved its goals at least to 
the extent of the data analyzed in this study.  

Methods
U.S. Documented small passenger vessel (SPV) 

crewmembers in safety sensitive positions are subject 
to chemical testing as well as credentialing or licens-
ing requirements. SPVs are also subject to inspection 
and are the most regulated of all U.S. Documented 
vessels. Conversely, U.S. Documented commercial 
fi shing vessels (CFVs) are subject to the least amount 

of Coast Guard regulation. For example, they are 
subject to safety inspections such as fi refi ghting and 
lifesaving equipment, but are not subject to vessel in-
spection. CFV crewmembers are not subject to Coast 
Guard credentialing or licensing requirements; they 
have no limits on the time they are on duty; and, they 
are not required to pass a Pre-Employment chemical 
test or be subject to subsequent Random or Reason-
able Cause testing. They are, however, subject to Post-
Accident drug and alcohol testing so they present a 
perfect contrast to SPV crewmembers for comparison.  

To determine if the test results between the two ves-
sel types were statistically signifi cant; the two-pro-
portion z-test was used. Yearly and total, overall dif-
ferences in positivity rates and positive tests per SMI 
between CFVs and SPVs were compared. The level of 
signifi cance used for those tests was equal to or less 
than 0.05, giving less than 5% likelihood the results 
were due to chance. Linear regression and correlation 
were used to examine the relationship between Post-
Accident drug test positivity rates and Random drug 
test positivity rates from all vessels with crewmem-
bers subject to chemical testing.   

Why we test for 
Drugs & Alcohol

By Walter J. Brudzinski

Is chemical drug and alcohol testing of 
commercial vessel personnel effective?  
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CFV vs. SPV Post-Accident Positive drug tests
To determine the extent chemical testing has discour-

aged drug use by commercial vessel personnel, Figure 
1 compares Post-Accident verifi ed positives for one or 
more drugs between CFVs and SPVs from 2003-2011. 
Each year, the positivity rates of CFVs are higher than 
the positivity rates of SPVs by at least 32% and as 
much as 96%. SPV crewmembers averaged 77% fewer 
positive drug tests than CFV  crewmembers. Overall, 
the probability that Post-Accident drug test positivity 
rates between CFV crewmembers and SPV crewmem-
bers was due to chance is much less than fi ve percent 
and thus statistically signifi cant.   

CFV vs. SPV Post-Accident alcohol tests
Figure 2 compares Post-Accident alcohol test posi-

tivity rates between CFV and SPV crewmembers.  De-
spite some expected year to year variation, all of the 
Post-Accident alcohol test positivity rates of SPVs 
were lower than CFVs by at least 14% and as much as 
100%. SPV crewmembers averaged 73% fewer posi-
tive alcohol tests than CFV crewmembers. Overall, the 
probability that Post-Accident alcohol test positivity 
rates between CFV crewmembers and SPV crewmem-
bers was due to chance is less than 5 percent and thus 
statistically signifi cant.   

CFVs vs. ALL vessels Post-Accident drug tests
Figure 3 compares Post-Accident verifi ed positives 

for one or more drugs between CFVs and ALL vessels 

with crewmembers subject to comprehensive chemical 
testing from 2003-2011. Recall from Figure 1 that Post-
Accident drug test positivity rates of SPV crewmembers 
subject to chemical testing were much lower than drug 
test positivity rates of CFV crewmembers not otherwise 
subject to chemical testing. The differences were even 
greater when CFV crewmembers’ positivity rates are 
compared to crewmembers of ALL vessels with crew-
members subject to comprehensive chemical testing.   
Post-Accident positivity rates of crewmembers subject 
to chemical testing from ALL vessels were at least 89% 
lower and as much as 97% lower than Post-Accident 
positivity rates of CFV crewmembers.  Crewmembers 
from ALL vessels averaged 92% fewer Post-Accident 
positive drug tests than CFV crewmembers.  Overall, 
the probability that Post-Accident drug test positivity 
rates between CFV crewmembers and ALL crewmem-
bers was due to chance is much less than fi ve percent 
and thus statistically signifi cant.   

CFV vs. SPV Post-Accident positive 
drug tests per SMI 

In response to whether chemical testing reduces the 
potential for marine casualties related to drug and al-
cohol use, Post-Accident positive drug tests were com-
pared to the yearly 2003-2011 SMIs in which drug tests 
are reported. Comparisons were performed in the same 
manner as those presentedabove except they are per-
incident instead of per-person and include only SMIs 
in which drug tests are reported. As shown in Figure 

4, SPV Post-Accident positive drug tests per SMI are 
much lower than CFV Post-Accident positive drug tests 
per SMI by at least 17% and as much as93%. SPVs 
Post-Accident positive drug tests per SMI averaged 
64% lower than CFV Post-Accident positive drug tests 
per SMI.  Overall, the probability that the differences 
between SPV and CFV Post-Accident positive drug 
tests per SMI was due to chance is much less than fi ve 
percent and thus statistically signifi cant. 

CFV vs. SPV Post-Accident alcohol tests per SMI 
In further response to whether chemical testing re-

duces the potential for marine casualties related to drug 
and alcohol use, Post-Accident positive alcohol tests 
were compared to the yearly 2003-2011 SMIs in which 
alcohol tests were reported. As shown in Figure 5, SPV 
positive alcohol tests per SMI were much lower than 
CFV positive alcohol tests per SMI by at least 8% and 
as much as 100%. SPV Post-Accident positive alcohol 
tests per SMI averaged 73% lower than CFV Post-Ac-
cident positive alcohol tests per SMI.   

As with year to year variations in alcohol test results 
in previous comparisons, similar variations exist here. 
Two factors are known to contribute to these variations. 
The fi rst factor is the two hour time period in which 
alcohol tests must be ordered. This time limitation will 
leave out many instances in which tests ought to have 
been ordered but were not due to the remoteness of the 
vessel’s location, especially commercial fi shing ves-
sels that ordinarily operate farther offshore than small 
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passenger vessels. The second factor is the relatively 
small number of tests which could cause wide swings 
in the percentages of positive tests per serious marine 
incident. Even with these factors, the ratio of positive 
alcohol tests per serious marine incident consistently 
shows crewmembers of small passenger vessels test 
positive for alcohol less than crewmembers of com-
mercial fi shing vessels. Overall, the probability that 
the differences between SPV and CFV Post-Accident 
positive alcohol tests per SMI was due to chance is 
much less than fi ve percent and thus statistically sig-
nifi cant. 

Random vs. Post-Accident drug test positivity rates
Figure 6 shows yearly 2003-2011Pre-Employment, 

Random, and Post-Accident Random drug test posi-
tivity rates from ALL vessels with crewmembers sub-
ject to chemical testing as reported by their employers.    

Crewmembers not passing a Pre-Employment 
chemical test for dangerous drugs are not hired and 
thus not subject to further comprehensive chemical 
testing. Pre-Employment positivity rates therefore do 
not directly affect Random or Post-Accident positiv-
ity rates; however, the differences in positivity rates 
between Pre-Employment and Random as well as 
between Pre-Employment and Post-Accident are star-
tling. The data appear to show the Pre-Employment 
drug test eliminates those persons whose drug use 
would appear to be so much a part of their lives that 
they are unable to suspend it suffi ciently long enough 
to pass a drug test even with advance notice. Random 
and Post-Accident positivity rates also appear to have 
a gradually decreasing trend as shown graphically in 
Figure 7.  

Examining annual drug test results marine employ-
ers submit to the Coast Guard, random drug test re-
sults represent at least 53% and as much as 63.6% 
of crewmembers eligible for testing. This represents 

more than a mere sampling of crewmembers subject 
to Random drug tests; therefore, the trend as shown 
in Figure 7 is fairly representative of the crewmember 
population. Figure 8 shows Random and Post-Acci-
dent positivity rates in a scatter plot with a regression 
line.  

The scatter plot and regression line show that with-
in the range of values for which there is data (2003-
2011), there is a very straight linear relationship be-
tween Random and Post-Accident positivity rates.

Statistically, this linear relationship has a near per-
fect correlation coeffi cient of 0.9464. Beyond the 
shown data points, the line may no longer be linear 
and no predictions are made of Post-Accident positiv-
ity rates based on Random positivity rates that are not 
part of the data.  It is suffi cient to conclude that de-
creasing Random positivity rates have, on the average, 
predicted decreasing Post-Accident positivity rates at 
least from 2003-2011.  On vessels where comprehen-
sive chemical testing is required, lower Random posi-
tivity rates result in fewer serious marine incidents 
with drug involvement, thereby enhancing the safety 
of the maritime transportation industry.  

Conclusion
Chemical testing appears to have discouraged drug 

and alcohol use. Analysis of 2003-2011 Post-Accident 
data showed positivity rates from small passenger ves-
sel crewmembers subject to comprehensive chemi-
cal testing to be signifi cantly lower than those from 
commercial fi shing vessels not subject to comprehen-
sive chemical testing. Put another way, there is less 
likely to be drug and alcohol use in the more highly 
regulated segments of the maritime industry. Further, 
chemical testing also appears to have reduced the po-
tential for marine casualties related to drug and alco-
hol use. Again, the 2003-2011 data showed the SPV 
group had signifi cantly fewer Post-Accident positive 

drug and alcohol tests per SMI than CFVs. Finally, 
chemical testing appears to have enhanced the safety 
of the maritime transportation industry. The 2003-
2011 data showed Random positivity rates are fairly 
accurate predictors of Post-Accident positivity rates 
among those vessels with comprehensive drug testing 
requirements.  

About the Author
Walter J. Brudzinski is Chief Administrative Law Judge, 
U.S. Coast Guard. B.A. University of Maryland; J.D. 
George Mason University (with distinction); Master’s 
and Ph.D. in Judicial Studies, University of Nevada.

Author’s Note
The views are those of the author and do not neces-
sarily refl ect the views of DHS, the Coast Guard or its 
leadership, or the Offi ce of Chief Administrative Law 
Judge. The author expresses appreciation to Captain 
David S. Fish, USCG Ret., former Chief, Offi ce of Inves-
tigations and Casualty Analysis and his staff for their 
suggestions and assistance, especially Mr. David H. 
Dickey and Mr. Robert C. Schoening.

Editor’s Note
This article originally appeared in the Maritime Profes-
sional Q3 2013.  It was based on post-accident drug 
and alcohol testing results from 2003 through 2011.  
Nine consecutive years of data used to calculate sta-
tistically signifi cant differences in drug and alcohol 
positivity rates between compared categories created 
a high degree of confi dence in the results.  Absent sig-
nifi cant changes in future drug and alcohol testing re-
quirements, it is unlikely updated data would change 
the fi ndings and conclusions.  
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Opening Oceans is a new initiative from Nor-Shipping to help maritime and ocean 
industry players realise the unique business potential of the ocean space.

This is a crucial event for all business leaders to understand the potential of the markets, 
the innovation required and the strategic alliances and investment that exist.
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BUYER’S DIRECTORY

AALIGNMENT & INSPECTION SERVICES  
Aiman Co., Inc., 36938 Chancey Rd., Zephyrhills, FL 
21146, USA , tel:(813)-715-4600, 
sales@aimanalignment.com  
Aiman Company, 36938 Chancey Rd Zephyrills, FL 
33541 , tel:(813) 715-4600, 
sales@aimanalignment3D.com  

ANCHORS & CHAINS  
Anchor Marine & Supply, INC., 6545 Lindbergh Houston, 
Texas 77087 , tel:(713) 644-1183, fax:(713) 644-1185, 
david@anchormarinehouston.com  

AUTOMATIC IDENTIFICATION SYSTEM  
Saab AB (publ) TransponderTech, SE-589 41 Linkoping , 
tel:46 13 180000, fax:46 13 182377, 
Info.transpondertech@saabgroup.com  

COMMUNICATIONS  
David Clark Company (Wireless Headset 
Communication Systems), 360 Franklin Street, 
Worcester, MA 77060, USA , tel:(800) 298-6235 , 
www.davidclarkcompany.com/marine  

DECK MACHINERY- CARGO HANDLING 
EQUIPMENT  

Allied Systems Company, 21433 SW Oregon Street, 
Sherwood, OR 23462, USA , tel:(503) 625-2560, 
cranes@alliedsystems.com, www.alliedsystems.com  

EXHAUST  
Marine Exhaust Systems of Alabama, 757 Nichols Ave., 
Fairhope, AL , USA , tel:(251) 928-1234, 
mark@mesamarine.com , www.mesamarine.com  

EXPANSION JOINTS  
Elasto-Valve Rubber Products Inc., 1691 Pioneer Rd, 
Sudbury, ON P3G 1B2 , Canada , tel:(705) 523-2026, 
fax:(705) 523-2033, sales@evrproducts.com  

FIRE FIGHTING  
In-Mar Solutions, LLC, 3011 S Ruby Avenue Gonzales, 
LA 70737 USA , tel:(225) 644-7063 ext 15, 
toby@inmarsolutions.com contact: Toby Whitfield, 
www.inmarsolutions.com  

GLASS  
Garibaldi Glass, 8183 Wiggins Street, Burnaby, BC. V3N 
0C4 , tel:604.420.4527, fax:604.421.7678, 

duaner@garibaldiglass.com contact: Duane Rose, 
garibaldiglass.com  

HYDRAULIC BRAKE CALIPERS  
Twiflex by Altra Industrial Motion, 2800 Fisher Road, 
Wichita Falls, TX , USA , tel:(844) 723-3483, 
twiflex.info@twiflex.com , 
www.altramotion.com/market/marine/home  

HYDRAULIC SYSTEMS  
Bay Ship & Yacht Co, 2900 MAIN ST. #2100 ALAMEDA, 
CA 94501 USA , tel:(510) 337-9122, rmaguire@bay-
ship.com or ndelgavio@bay-ship.com contact: Richard 
Maguire or Nick Del Gavio, www.bay-ship.com  

LIFESAVING EQUIPMENT  
CM HAMMAR AB, August Barks Gata 15 SE-421 32 
Västra Frölunda (Gothenburg), Sweden , tel:+46 31 709 
65 50, info@cmhammar.com , www.cmhammar.com  

MARINE TRANSPORTATION  
Central Boat Rentals, Inc., P.O. Box 2545, Morgan City, 
LA , USA , tel:985-384-8200, fax:985-384-8455, 
earl@centralboat.com or gary@centralboat.com  

MARITIME TRAINING & SCHOOLS  
El Camino College, 13430 Hawthorne Blvd., Hawthorne, 
CA , USA , tel:(310) 973-3147, psutton@elcamino.edu  

MECHANICALLY ATTACHED FITTINGS 
(MAFS)  

Viega, Mountain View Corporate Center Building 1, 
Suite 395 12303 Airport Way, Broomfield, CO , USA , 
tel:904-315-3899, fax:888-782-6188, 
paul.switzer@viega.us contact: Paul Switzer, 
www.viega.us  

MILITARY PATROL CRAFT 
MANUFACTURERS  

Brunswick Commercial & Government Products, 420 
Megan Z Avenue, Edgwater, FL 80204, USA , tel:(386) 
423-2900, kelsey.nemeth@whaler.com , 
www.brunswickcgp.com  

NAVAL ARCHITECTS, MARINE 
ENGINEERS  

Bristol Harbor Group, Inc., 99 Poppasquash Road Unit 
H, Bristol, RI , USA , tel:(401) 253-4318, 
kribeiro@bristolharborgroup.com  

Brunswick Commercial & Government Products, 420 
Megan Z Avenue, Edgwater, FL 80204, USA , tel:(386) 
423-2900, kelsey.nemeth@whaler.com  
Gilbert Associates, 100 Grossman Dr. Suite 205 
Braintree, MA 02184 USA , tel:(781) 740-8193, 
jgilbert@jwgainc.com contact: John Gilbert, 
www.jwgainc.com  
The Shearer Group, Inc, 3118 Harrisburg Blvd., Suite 
100, Houston, TX , USA , tel:(281) 532-2080, 
gbeers@bristolharborgroup.com  

PASSENGER AND COMMERCIAL 
VESSEL REPAIR, MAINTENANCE, 
DRYDOCKING  

Blohm+Voss B.V. & Co. KG, Hermann-Blohm-Strasse 3, 
20457 Hamburg, Germany Germany , tel:+49 (0) 40 3119 
1400, shipservices@blohmvoss.com , 
www.blohmvoss.com  

PIPING SYSTEMS FOR SHIP REPAIR & 
NEW CONSTRUCTION  

Viega, Mountain View Corporate Center Building 1, 
Suite 395 12303 Airport Way, Broomfield, CO , USA , 
tel:904-315-3899, fax:888-782-6188, 
paul.switzer@viega.us contact: Paul Switzer, 
www.viega.us  

PRESS FITTINGS  
Viega, Mountain View Corporate Center Building 1, 
Suite 395 12303 Airport Way, Broomfield, CO , USA , 
tel:904-315-3899, fax:888-782-6188, 
paul.switzer@viega.us contact: Paul Switzer, 
www.viega.us  

PROPULSION EQUIPMENT AND 
SERVICES  

(Twiflex) by Altra Industrial Motion, 2800 Fisher Road, 
Wichita Falls, TX , USA , tel:(844) 723-3483, 
twiflex.info@twiflex.com , www.twiflex.com  

SEATING  
In-Mar Solutions, LLC, 3011 S Ruby Avenue Gonzales, 
LA 70737 USA , tel:(225) 644-7063 ext 15, 
toby@inmarsolutions.com contact: Toby Whitfield, 
www.inmarsolutions.com  

SHIP REPAIR  
Metal Trades Inc., 4194 Highway 165 (PO Box 129) 
Yonges Island, SC 29449 USA , tel:(843) 889-5143, 

mdean@metaltrades.com contact: Megan Dean, 
www.metaltrades.com  

SHIPYARDS  
Grand Bahama Shipyard Limited, P.O. Box F-42623, 
Freeport, Grand Bahama , Bahamas , tel:+1 242-350-
4000, enquiries@gbshipyard.com  

SURFACE PREP TOOLS  
Water Cannon, 4300 West Lake Mary Blvd. Units 1010-
424 , USA , tel:321-800-5763, sales@watercannon.com , 
www.watercannon.com  

VIBRATION ANALYSIS  
Advanced Mechanical Enterprises, 217 SW 28th Street 
Fort Lauderdale, FL 33315 , tel:(954) 764-2678, 
Joanna@AMEsolutions.com contact: Joanna Ramirez  

VIBRATION AND THERMOGRAPHY (IR) 
TESTING AND PROGRAMS  

Condition Analyzing Corp, 23 White Street, Eatontown, 
NJ , USA , tel:800 586-8435, 
cac@cacvibe.com,www.cacvibe.com  

WASTE WATER TREATMENT  
Scienco/Fast - a division of Bio-Microbics, 12977 Maurer 
Industrial Drive, Sunset Hills, MO , USA , tel:+1 314-756-
9300, fax:+1 314-756-9306, solutions@sciencofast.com  

WATER JET SYSTEMS  
Marine Jet Power Inc., 6740 Commerce Court Drive 
Blacklick, OH 43004-9200, USA, Columbus , tel:(614) 
759-9000 , www.marinejetpower.com  

WINDSCREEN & WINDOW WIPERS  
In-Mar Solutions, LLC, 3011 S Ruby Avenue Gonzales, 
LA 70737 USA , tel:(225) 644-7063 ext 15, 
toby@inmarsolutions.com contact: Toby Whitfield, 
www.inmarsolutions.com  
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Established in 1854
C R A N D A L L

DRY DOCK ENGINEERS, INC.

Naval Architecture
Conceptual Designs
Marine Engineering

Production Engineering
Lofting & Nesting 
Tooling Design

BoksaMarineDesign.com    813.654.9800

Manager Maintenance & Repairs
Bouchard Transportation Co., Inc.
Salary: $ Based on Experience , Full Time , Executive
Category: Engineer  / Naval Architect
Description:
The Maintenance & Repair Manager Manages the dai-
ly maintenance and repair activities of the Bouchard 
fl eet.
Benefi ts: Major Medical, Dental Insurance, Vision In-
surance , 401k , Life Insurance, Health Savings Ac-
count

Job Vacancy in USA
Salary: $10,000 $10,000 , Full Time, Company Employee

Job Location: 600 Solano St CA, Suisun City, 94585 
United States
Email: capt.william@barkissimo.us
Work Phone : +1347-947-1756
600 Solano St CA, Suisun City, 94585 United States
Description:
Welcome to Barkissimo classic yacht hotel United States 
of America, and to our range of Yacht ship jobs and ca-
reers. With our reputation for excellence and exclusivity, 
it’s only right that Barkissimo classic yacht hotel recruit 
the very best people to enjoy career opportunities work-
ing on our Barkissimo classic yacht hotel.
simo classic yacht hotel U.S.A

Professional                                         www.MaritimeProfessional.com
MR

MR
Employment                    Select jobs that can be found posted now on www.MaritimeJobs.com

Now Hiring Shipyard Craft Manager
Previous Small-Medium Shipyard 

Experience Required

www.stjmarinegroup.com
frontdesk@stjmarinegroup.com

Jacksonville, FL
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    Naval Architecture Services
    Marine Engineering
    Design Services 
  
    Regulatory Liaison
  

2300 Marsh Point Road #303 
Neptune Beach, Florida 32266

(904) 221-7447  www.laypitman.com

CG State Pilotate License Insurance/ Mariners’ Disability Insurance

For Quotes on License Insurance or Mariners’ Disability Insurance
See our web site: marinelicenseinsurance.com

R.J. MELLUSI & CO.
29 Broadway, Suite 2311 

New York, N.Y 10006
Ph: (212) 962-1590 
Fx: (212) 385-0920 

Rjmellusi@sealawyers.com

RJ Mellusi MR FEB14.indd   1 1/22/2014   12:18:59 PM

Professional                                         www.MaritimeProfessional.com
MR

Naval Architects 
and Marine Engineers

100 Grossman Dr. Suite 205
Braintree, MA 02184

T: (781) 740-8193 • F: (781) 740-8197
E-mail: JGilbert@jwgainc.com

www.jwgainc.com 

GILBERT ASSOCIATES, INC.GILBERT ASSOCIATES, INC.

Gilbert Associates MR Nov16.indd   1 11/3/2016   2:36:26 PM

MR
Products & Services                                             www.MaritimeEquipment.com

SHIP DESIGN & ENGINEERING SERVICES
Design Innovation • Fleet Optimization •  
   Improved Environmental Performance  

•  Regulatory Analysis •
 Helping owners find the best ballast 

water treatment and post-2020 fuel options
 510-814-9700   •   www.herbert.com

Technology Associates, Inc.
Bringing Engineering to Successful Fruition

■  www.TAIEngineers.com  ■
(504) 282-6166

Industrial – Grade
Pressure Washers

800.333.9274
WaterCannon.com

CELEBRATING YEARS of SERVICE

1.800.777.0714 toll free

www.merequipment.com

8-500kW Marine Generators
// Pull harder in the harshest marine environments
// More copper and premium corrosion resistance
// Superior motor starting and low operating temps
// Better fuel economy and longer engine life
// Easy to service and worldwide dealer support
// Proudly made in America

-500kW Marine Generators
P ll h d i th h h t i i t
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HHYYDDRRAAUULLIICC  SSUUPPPPRREESSSSOORR
Noise, Shock, 
Vibration & Pulsation In Quiet, Smooth Flow Out

Bladder Nitrogen (blue)

Three Stage Noise & Pulsation Reduction Chamber

Wilkes & McLean, Ltd.
877-534-6445

Wilkes & McLean

Oil

QUALITY NACOL ACCUMULATORS
• No seam, pleated bladders

• Forged shells, no welds
• Long lasting, best built accumulators

• We stock 1/5 pint to 15 gallons in Chicago
• Sizes available to 40 gallonsNacol

Accumulators

GGoott  NNooiissee??

Visit us at 
booth # 7362

New customers, mention code OTC2018 and get 10% 
off your initial purchase. Offer expires 12/31/2018.

www.wilkesandmclean.com
info@wilkesandmclean.com

THE ORIGINAL PRECISION 
TANK MEASURING SYSTEM!

Accurate tank soundings have never been easier 
when one TANK TENDER monitors up to ten fuel and 
water tanks. Reliable non-electric and easy to install.

www.TheTankTender.com

2000’PERMITTED BARGE FLEET
West Bank of Michoud Canal at New Orleans
off Gulf Intracoastal Waterway east of Inner

Harbor Locks, inside surge protection barrier.
 Contact Paul Ramoni 

504-813-7787 peramoni@gmail.com

AIMAN ALIGNMENT

3D INSPECTION AND ALIGNMENT OF MACHINERY AND HULLS. 
USING LASER TRACKERS, CMM ARMS, TOTAL STATIONS, 

3D PHOTOGRAMMETRY, STRAIN GAUGES, OPTICAL TOOLING. 
SPECIALIZING IN PERCISION IN PLACE FIELD MACHINING.

sales@aimanalignment3D.com
7 Units Available by Owner 
- Caterpillar C280-16 Diesel-Generators, 5.2MW each 
- New/ Unused (-0- hours) 
- Built to ABS/DNV Standards 
- ABS & Marine Certifi cation 
- IMO Tier III, Marine Tier III 
- KATO Generators, 2-bearing marine cooled – continuous duty 
- Power Output: 5.2 Megawatt continuous each, 
  3 phase /11,000 Volts each unit
- Cycle: Currently set for 50Hz
- CAT V-16, 4 Stroke Diesel Engine/7268 BHP each 
  at 1,000 RPM
- Dims (Length 389in/9881mm x Width 98in/2490 mm x 
  Height 209in/5293mm) each
- Unit Weight (dry): (180,400 lbs/81,828 kg) each unit

2012 CAT C280-16
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We buy barges, ships, and other marine 
vessels and structures for scrap.

We adhere to the highest ES&H standards.
Serving the rivers and coasts of the U.S.

us.emrgroup.com

MR
Vessels, Barges & Real Estate for Sale/Rent                 

Vesconite Hilube
Rudder and Stern Tube Bearings

Use dry or underwater

No grease needed

Lowest friction

Fit and forget

Call for free Design Manual

1-866-635-7596
www.vesconite.com

Specializing In Barges

3121 SW Moody Avenue, 
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Newark, NJ 07105  /  Toledo, OH 43605  /  800-733-4755
LubeXpert@lubriplate.com  /  www.lubriplate.com

Equipment Surveys  /  Tech Support  /  Training
Color Coded Lube Charts & Equipment Tags   

Lubrication Software  /  Follow-Up Oil Analysis 

Backed By:

ESP
Lubriplate ®

Complimentary Extra Services Package

MAXIMUM PROTECTION 
FOR YOUR VESSEL,  
YOUR EQUIPMENT
AND THE ENVIRONMENT...

LOOK TO LUBRIPLATE®

MARINE LUBRICANTS
THE ULTIMATE IN HIGH-PERFORMANCE, VGP COMPLIANT 
LUBRICANTS MADE FOR THE WORKBOAT INDUSTRY

ATB BIOBASED EP-2 GREASE
• Meets U.S. EPA Vessel General Permit (VGP) Requirements. 
• Passes U.S. EPA Static Sheen Test 1617.
• Passes U.S. EPA Acute Toxicity Test LC-50. 
• Ultimately Biodegradable (Pw1) Base Fluid – 75.2%.
• For Use On Articulated Tug Barge (ATB) Notch Interface, Coupler Ram 
   and Drive Screws, Above Deck Equipment, Rudder Shafts, Wire Rope,
   Port Equipment and Cranes, Barges and Oil Platforms.

BIO-SYNXTREME HF SERIES HYDRAULIC FLUIDS
• Meets U.S. EPA Vessel General Permit (VGP) Requirements.
• Advanced Synthetic Polyalkylene Glycol (PAG)-based formulas.
• Non-Sheening – Does not cause a sheen or discoloration on the 
  surface of the water or adjoining shorelines. 
• Provides long service life and operating reliability, lower maintenance 
   costs, and reduced overall downtime.
• Excellent Anti-Wear Performance - Rated as anti-wear (AW) fluids 
   according to ASTM D7043 testing and FZG testing. 
• High flash and fire points provide safety in high temperature applications. 
• All Season Performance – High viscosity indices and low pour points. 
• Biodegradability – Readily biodegradable according to OECD 301F.
• “Practically Non-Toxic” to fish and other aquatic wildlife according to 
   the U.S. Fish and Wildlife Service hazard classification. 

VGP COMPLIANCE STATEMENT LUBRIPLATE ATB BIOBASED EP-2 
GREASE and BIO-SYNXTREME HF SERIES HYDRAULIC FLUIDS are 
Environmentally Acceptable Lubricants (EAL)s according to the 
definitions and requirements of the US EPA 2013 Vessel General 
Permit, as described in VGP Section 2.2.9
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Linear polishing
 fouling control
for even the 
most extreme
challenges
Propelled by curiosity
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