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editorial
Paul Holthus, Founding President and CEO, World Ocean Council

Growth of the Blue Economy
In 2019, the blue economy and ocean sustainable development continued to 

grow in substance and awareness among industry, government and the pub-
lic. This will accelerate in 2020 as the kinds and levels of ocean use expand. 
At the same time, the deteriorating condition of the ocean and its effects on 
the future of the planet are becoming increasingly evident, creating challenges 
and opportunities for technology, business, science, government and society. 

Governance of the high seas, which cover about 45 percent of the planet’s 
surface, was a major focus in 2019 and will continue to be in 2020. Formal 
work on a new international legally binding instrument to address biodiversity 
in areas beyond national jurisdiction (BBNJ), under the UN Convention on 
the Law of the Sea (UNCLOS) started in 2018, and two rounds of negotiations 
were held in 2019. The BBNJ treaty is scheduled to be concluded in 2020, 
with requirements for area-based management and marine protected areas, 
environmental impact assessment, the transfer of technology, and a regime 
for marine genetic resources management. Related to this is a drive to protect 
30 percent of the ocean by 2030, under the UN Convention on Biological 
Diversity (CBD).

In the maritime sector, a major transition in fuel production and supply 
chains, engines, technology and operations is fully underway. After years of 
work and major decisions at the International Maritime Organization (IMO), 
the global shipping industry begins 2020 with new standards limiting the sul-
phur content of fuel oil, signi� cantly reducing the amount of SOx emissions 
from ships, which should have major health and environmental bene� ts. More 
broadly, recent IMO decisions require global shipping to reduce total green-
house gas emissions by at least 50 percent by 2050, compared with 2008.

Many other key ocean issues are global and multisectoral and need to be 
tackled at a comprehensive ocean-ecosystem scale. For example, 2019 saw 
the launch of the international GloFouling project in which government and 
industry are working to address the complex challenge of biofouling and the 
spread of invasive species. This issue requires a coordinated effort to engage 
all industries with ocean vessels and infrastructure, as well as the sectors in-
volved in the prevention of fouling, e.g., marine coatings and cleaning of 
ships and structures. The World Ocean Council (WOC) is the key private sec-
tor partner in the program, working to engage the range of ocean industries 
in collaborating to ensure a comprehensive, long-term approach to the issue. 
This kind of global, multi-industry approach will increasingly be developed to 
tackle other complex ocean issues, e.g., marine sound, marine debris/plastics.

Innovation is critical to addressing key ocean issues, and the past year 
has seen the continued growth in the number of ocean-related accelerators, 
incubators and challenge competitions to spur entrepreneurial efforts for the 
blue economy. In an effort to ensure that this growing ocean-innovation eco-
system can best connect and collaborate on ocean sustainable development 
challenges, the WOC Global Blue Economy Innovation Network will serve as 
a shared platform to foster synergies and economies of scale.

Sea technology will be critical to the coming Decade of Ocean Science for 
Sustainable Development as the basis for improving the information available 
on maritime economic activities and the status of ocean conditions, resources, 
biodiversity and ecosystems. Industry vessels and platforms will increasingly 
host sensors or deploy instruments, for which the WOC Smart Ocean-Smart 
Industries program is providing a system for “matchmaking” industry assets 
with data-collection technology and ocean-observing priorities. These efforts  
address data-de� cient parameters such as acidi� cation and areas such as the 
Arctic, which is changing rapidly and fundamentally as ice cover recedes.

The coming year will present more opportunities for the ocean technology, 
business, science and government communities to collaborate in developing 
solutions to a range of ocean challenges. ST
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soundings
)) Comments Wanted on NOAA’s Elimination of Paper Charts. NOAA is initiating a � ve-year process to end all tra-
ditional paper nautical chart production and is seeking the public’s feedback. Chart users; companies that provide 
products and services based on NOAA raster and electronic navigational chart (NOAA ENC) products; and other 
stakeholders can help shape the manner and timing in which the product sunsetting process will proceed. Comments 
may be submitted through NOAA’s online ASSIST feedback tool (https://nauticalcharts.noaa.gov/customer-service/
assist) and are due by February 1, 2020. Over the next � ve years, NOAA will work to ease the transition to ENC-based 
products while continuing to support safe navigation. NOAA will focus on improving data consistency and providing 
larger scale coverage of NOAA ENC, as well as providing access to paper chart products based on ENC data, either 
through the NOAA Custom Chart prototype or third-party commercial data providers. Further details can be found in 
the announcement posted on the NOAA Of� ce of Coast Survey website at https://tinyurl.com/tol7zd6.

)) Wave, Tidal Energy to Grow in 2020. Ocean Energy Systems (OES) predicts strong advances in ocean wave and 
tidal energy in 2020, driven by public and private sector funding. The latest OES annual report highlights signi� cant 
international investment, including $25 million pledged by the U.S. Department of Energy to support 12 next-gener-
ation marine energy projects and Wave Energy Scotland committing £7.7 million for two wave energy machines in 
2020. In the last year, there has been major progress with global tidal projects achieving extensive operating hours 
and wave technology progressing in large-scale laboratory and offshore test sites. A growing range of devices is now 
being tested in open water, with an acceleration of cross-border R&D projects supported by the European Commis-
sion. OES has also been working closely with the U.S. Department of Energy, Wave Energy Scotland and the European 
Commission to achieve an internationally accepted approach of performance metrics for ocean energy development 
that will bene� t technology developers, investors and funders. OES expects to see many more advances in 2020, with 
large investments being made by governments around the world.

)) NEPTUNE Connects US Veterans with Universities to Produce Tech. A wetsuit to help Navy divers � ght the deadly 
effects of hypothermia and a portable power source for war� ghters serving in desolate combat zones are just two 
products to emerge from the Naval Enterprise Partnership Teaming with Universities for National Excellence initiative, 
known as NEPTUNE. NEPTUNE’s mission is to leverage the unique experiences, knowledge and “can-do” attitude of 
military students with delivery of university-derived technologies. The effort has been so successful that NEPTUNE 2.0 
will launch in early 2020, providing new research grants to universities to align naval and national defense strategy 
requirements with campus laboratory capabilities. Currently, NEPTUNE sponsors research projects at six civilian uni-
versities, the U.S. Naval Academy and the Naval Postgraduate School. Since its inception, it has involved more than 
225 veterans and active-duty students in 34 different projects—resulting in 22 patents, a strong record of employment 
in technology industries and multiple veteran-owned business start-ups. Projects use theoretical research to develop 
products that can be used by today’s war� ghters. The goal is for student projects to address real-world problems. To 
achieve this, NEPTUNE project teams must include military students to ensure that evaluations of proposed solutions 
incorporate their practical experiences in uniform. 

)) ABB Proves World-First Subsea Power System. ABB’s pioneering subsea power distribution and conversion tech-
nology system is now commercially viable, bringing groundbreaking potential for cleaner, safer and more sustainable 
offshore oil and gas production, following the completion of a 3,000-hr. shallow-water test. For the � rst time world-
wide, energy companies will be able to access a reliable supply of up to 100 MW of power, over distances up to 
600 km and down to 3,000 m water depth, at pressures that could shatter a brick. This is all achievable with a single 
cable with little or no maintenance for up to 30 years, making oil and gas production feasible in far out and deep 
ocean environments. The $100 million research, design and development joint industry project (JIP) between ABB 
and Equinor with its partners Total and Chevron was initiated in 2013. The validation of the shallow-water test at a 
sheltered harbor in Vaasa, Finland, means the majority of the world’s offshore hydrocarbon resources are now in reach 
for electri� cation. By powering pumps and compressors on the seabed, closer to the reservoir, ABB’s subsea power 
distribution and conversion technology can signi� cantly reduce power consumption and carbon emissions. ABB’s 
subsea power technology can connect to any power source, enabling future integrations with renewable energy, such 
as wind and hydropower.

)) Online Shopping Experience Enhanced for Shipping Industry. GAC Marine Logistics (GML) has formed a partner-
ship with maritime e-commerce developer Moscord to provide global last-mile delivery services for its digital market-
place, which brings the world’s maritime buyers and sellers together. Moscord.com gathers the world’s products and 
suppliers in one convenient online location with a single, simple interface. It enables any supplier or manufacturer 
to sell to the global market and any ship or company to purchase supplies and spares directly from manufacturers. 
Hailed as “the amazon.com of shipping,” moscord.com currently offers 200,000 products to the shipping industry. ST
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 AnnualReview 
 &Forecast
 For the 54th year, leaders in ocean  
 technology, research, business and  
 policy give their perspectives on 
 promising new developments and 
 critical changes in the ocean world. 

COVER IMAGE 
Rustom Jehangir, founder of Blue Robotics, operating the company’s BlueROV2 product 
in the Port of Los Angeles. (Credit: Blue Robotics Inc.)
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Review&Forecast
Scaling Understanding of the Oceans 
With Affordable Marine Robotics

By Rustom Jehangir
Founder
Blue Robotics Inc.

With ocean health becoming a topic of increasing  public concern, 
there’s a growing interest in using marine robotics and sensing to 

solve ocean-related problems. Marine robotics and sensing can drive public 
awareness, scientific understanding and direct intervention for ocean health 
problems at a scale that would not be feasible or affordable without robotics.

One person taking advantage of marine robotics is Allison Chua, an 
Oceanography Ph.D. student at Dalhousie University in Halifax, Canada. 
After getting an undergraduate degree in mechanical engineering, she’s de-
cided to dedicate her Ph.D. to marine robotics. She and her team at the 
Dalhousie CERC.OCEAN Lab undertook a project sponsored by ExxonMobil 
to use low-cost technology to detect and measure the impact of oil spills 
and other pollutants in the water with the goal of decreasing detection and 
response times. To accomplish this, Chua’s team took a low-cost Blue Robotics’ BlueROV2, customized it 
with an array of chemical sensors, and tested it with a simulated oil plume. The project was a success, and 
now their goal is to remove the human pilot topside and move the system to an affordable AUV platform. 
If they can pull it off, their detection system will provide more researchers with low-cost, scalable tools to 
study and reduce the impact of chemical spills.

Chua is just one of many students who are inspired to apply their engineering skills and technology to 
solve big issues facing our planet. I think we’ll see a lot more students like her in the next decade.

One of the most impactful drivers that will bring more students into marine robotics is ocean-focused 
science, technology, engineering and math (STEM) programs at high schools and universities around the 
world. Right now, the U.S. Navy’s Office of Naval Research (ONR) sponsors the RoboSub and RoboBoat 
competitions through the RoboNation organization. These competitions are extremely challenging, requir-
ing students to push the current limits of autonomous robotics. That, along with the cost of the components 
needed to participate, has made it difficult for many teams to compete.

At Blue Robotics, we do everything we can to support these competitions—we make sure that our prod-
ucts are accessible regardless of budget, we provide open documentation and resources, and we provide 
support to the organizations hosting these events. Before affordable components were available, many 
teams were limited in what they could accomplish. Often, their entire budgets were eaten up by the cost 
of underwater thrusters, and most of their engineering effort went into just keeping things dry. Only a few 
teams made it to the point of accomplishing meaningful competition objectives. With the advent of low-
cost thrusters, enclosures, sensors, electronics and software, the can now focus on solving bigger problems 
and pushing the limits of marine robotics.

In the last five years, the number of student teams participating in these competitions has increased 
by over 30 percent, and the technical level at which they compete has risen dramatically, driven by the 
availability of components and open-source electronics and software. At the most recent RoboSub com-
petition, more than 70 percent of the teams were using thrusters, enclosures and other components from 
Blue Robotics, something that we’re extremely proud of. 

The students participating in these competitions today will have a profound impact on marine tech-
nology in the future. These competitions, and others like them, will continue to grow; there will be more 
students like Allison Chua, who take their skills and carry them into real-world applications of the future. I 
would encourage every company in the marine technology industry to consider supporting robotics com-
petitions however possible.

Interest in marine technology to understand and preserve the oceans goes well beyond the academic 
world, and, similarly, the enabling effect of low-cost technology also applies elsewhere. 

Pierre-Yves Cousteau is the founder and president of Cousteau Divers, a nonprofit organization dedicat-
ed to uniting divers around the world to protect marine life. As part of that mission, he recently launched 
an initiative called Project Hermes, an effort to build a network of citizen-science data-collection devices 
at dive centers around the world. Each device, called a Remora, will be sent out daily on rental dive 
equipment and will log georeferenced ocean data at depth. When the diver returns within range of a 
Wi-Fi signal, the data are uploaded to the cloud, generating a huge database of ocean measurements 
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that are updated on a daily basis. Using a number of 
affordable components from Blue Robotics to provide an 
overall low-cost solution, the Remora can be scaled to 
thousands or tens of thousands of devices passively col-
lecting data points with every dive.

The data from Project Hermes will be made available 
to scientists around the world and contribute to our un-
derstanding of the ocean’s state and how it is changing. It 
has the potential to contribute to wide-ranging scientific 
efforts and public awareness.

These projects are just a sliver of the opportunities for 
innovation in marine robotics when it’s affordable and 
accessible. Since our founding in 2014, Blue Robotics 
has made it our mission to support that, and we will 
continue into the future. We’re working on growing and 
improving our product line to enable students, scientists, 
businesses and explorers to go deeper and learn more 
about our oceans. We expect 2020 and the decade that 
follows to be the most exciting yet for marine robotics. ST

UNEP also reports that approximately 50 percent of the 
world’s population lives within 60 km of a coastline 
and, therefore, if made available, desalinated seawater 
is within easy reach of millions of people who may des-
perately need it. 

However, seawater desalination technologies are gen-
erally inaccessible to those countries and regions that 
most need them because the scale of the current genera-
tion of desalination plants is too large, which means that 
they are too expensive and take too long to build and 
commission.

To address this problem, Resolute Marine Energy is 
developing a trademarked breakthrough technology, 
called Wave2O, which harnesses the power of ocean 
waves to produce large quantities of freshwater and elec-
tricity and provide rapid relief from the harmful econom-
ic and social effects of water scarcity. 

Resolute believes that Wave2O is a breakthrough tech-
nology because it provides affordable access to seawater 
desalination for a large and previously unserved market, 
and it displaces the diesel-driven desalination systems 
that are in common use worldwide.  

Resolute’s platform technology is fairly simple: a flap-
type wave energy converter that pressurizes seawater 
and pumps it ashore. Once delivered ashore, the bulk of 
the pressurized seawater directly drives the reverse os-
mosis separation process, and the remainder is diverted 
to an electric plant that provides “house” power for the 
desalination plant and additional electrical power to, for 

Review&Forecast
Addressing the World’s Water Crisis

By Bill Staby 
Co-founder and CEO
Resolute Marine

Climate change is great-
ly magnifying the chal-

lenges associated with pro-
viding year-round access 
to sufficient quantities of 
clean freshwater for people 
and enterprises. According 
to the United Nations De-
velopment Programme, 
today, more than 1 billion 
people lack access to clean 
and safe drinking water, 
and the World Commission on Water forecasts that the 
problem will dramatically worsen in the next 20 years 
unless clean water supplies increase by about 50 percent 
and access is more evenly distributed. 
If these new supplies are not made 
available by 2025, an estimated 4 bil-
lion people—one-half of the world’s 
population—will be living under con-
ditions of severe water stress.

It is generally accepted that desali-
nating seawater on a major scale is a 
viable means of alleviating the world’s 
water crisis. A United Nations Environ-
ment Programme (UNEP) report states 
that 97 percent of all water on Earth is 
saline and therefore unfit for human 
consumption and unusable for agricul-
ture except for a few salt-tolerant crops. 

(Above) A flap being deployed at the U.S. Army Corps of 
Engineers Field Research Facility in Duck, North Carolina, 
in 2014. (Below) Schematic of the Wave2O system (electric 
plant not shown).
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example, pump water from the freshwater storage tank 
to wherever the customer wants it delivered. A key attri-
bute of Wave2O is that it requires no connections to an 
electrical grid, which means that it can be deployed al-
most anywhere regardless of available onshore electrical 
infrastructure.

Recognizing that wave-powered desalination systems 
may have significant near-term commercial potential, the 
U.S. Department of Energy recently launched its “Waves 
to Water Prize,” which is intended to stimulate innova-
tion through a multi-stage evaluation process that culmi-
nates in the top candidates testing their systems in ocean 
conditions. Because the prize rules stipulate specific 
size, weight and production requirements, the winning 
technologies will likely see immediate demand for use in 
disaster recovery operations. Wave2O has potential to be 
among these technologies.  

Wave2O addresses virtually all of the United Nations’ 
17 Sustainable Development Goals, particularly those 
related to poverty reduction, health, gender equality, 
sanitation, sustainable cities and communities, and cli-
mate action. The need for clean-energy technologies that 
can cost-effectively solve the World’s Water Crisis will 
continue to grow as the human population expands and 
as environmental stressors multiply and become more 
severe. With almost half the world’s population expected 
to be living in water-stressed areas within the next several 
decades, technologies such as Wave2O will quite literal-
ly be life changing for billions of people.

Resolute has devoted the past 10 years to the develop-
ment of its Wave2O technology, starting with the design 
and implementation of advanced computer-modeling 
tools, transitioning to five rounds (so far) of reduced-scale 
prototype testing in wave tanks around the world and two 
rounds (so far) of ocean trials, which were conducted on 
the Outer Banks of North Carolina. Currently, Resolute 
is fitting out its 5,000-sq.-ft. lab with equipment that will 
serve as a permanent testbed for various Wave2O subsys-
tems, components and control mechanisms. 

Looking ahead, Resolute expects to conduct a final 
round of ocean testing within the next two years and 
to deploy its first commercial system in Cape Verde by 
2022. With funding provided by the African Develop-
ment Bank, Resolute and its partners are conducting a 
series of feasibility studies for Resolute’s Cape Verde proj-

ect, including bathymetric surveys, geotechnical surveys, 
water quality analyses and environmental impact studies. 
The freshwater produced will be used for the further de-
velopment of a community on the island of Sao Vicente 
and, eventually, to supply water to a nearby aquaculture 
farm and greenhouse operation. ST

Mindelo, Cape Verde—a community to be served by Wa-
ve2O.

Review&Forecast
More Sustainable Oil-Spill Cleanup

By Julie Hampden
Environmental Director
Earthwise Sorbents

Global, national and 
local news frequently 

focuses on water pollution. 
Water pollution is affecting 
our health and that of the 
freshwater and ocean food 
sources upon which we 
depend. 

In Europe and the Unit-
ed States, strategies against 
chemical pollution of sur-
face waters are being de-
veloped at multiple scales. European Union-wide reg-
ulatory efforts are already underway (Water Framework 
Directive 2000/60/EC), and solutions are being actively 
pursued by individual countries. The Clean Water Act is 
the primary federal law in the United States governing 
water pollution, and the National Pollutant Discharge 
Elimination Program, administered by the Environmental 
Protection Agency and various state agencies, addresses 
water pollution by regulating point sources that discharge 
pollutants to waters of the United States. 

A key component to improving and protecting water 
quality begins with limiting pollution at its source. Oil-re-
lated water pollution stems from a wide range of sources. 

Oil Spills and the Aquatic Environment
Oil enters surface waters via many sources: acciden-

tal spills or leaks, careless disposal or storage of oil and 
oil products, atmospheric deposition, and stormwater 
runoff from cities and farms. It is estimated that approx-
imately 706 million gallons of oil enter the ocean every 
year, with over half (approximately 363 million gallons) 
coming from municipal and industrial runoff and waste 
disposal. Routine maintenance of ships (bilge cleaning 
and other maintenance operations) releases nearly 20 
percent of this total (approximately 137 million gallons). 
Air pollution, mainly from cars and industry, generates 
13 percent of this total (approximately 92 million gal-
lons) by depositing hydrocarbon particles on water sur-
faces and on land, where it washes into rivers, lakes and 
oceans during rainstorms. Big spills from tankers account 
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suspended particulate matter then sink to the bottom, 
or congeal into sticky tar balls. Over many decades, oil 
waste decomposes from exposure to sunlight and mi-
cro-organisms, but this process is very slow. For example, 
residues of the 1989 Exxon Valdez oil spill are still visible 
on the Alaskan coast, 30 years later. Until oil has fully 
decomposed, its toxic environmental legacy persists.

Oil waste in the aquatic environment is destructive 
and pervasive. Heavy slicks can fatally smother fish and 
wildlife, or reduce the thermal insulation and damage 
the reproductive systems of the oil-coated birds and 
wildlife that survive. Lingering residues can contaminate 
fish and food resources for extended periods. In the long-
term, oil waste permeates the sensitive marine and coast-
al organic substrate, limiting colonization by micro- and 
macro-organisms and vegetation, thus interrupting the 
food chain upon which the aquatic ecosystem depends. 
Oil pollution can directly and indirectly damage human 
health and property in affected areas.

Oil-Spill Cleanup Strategies
The techniques used to clean up oil spills depend on 

for approximately 5 percent of this total (approximate-
ly 37 million gallons). Offshore drilling and production 
operations typically contribute less than 2 percent of the 
total (approximately 15 million gallons). The remainder 
comes from natural seepage from the seafloor (over 8 
percent).

When oil is spilled into water, it initially spreads on 
the surface, forming a sheen or slick, due to its relative 
density and composition. When a slick forms, it may re-
main cohesive, or may break up due to waves, currents 
and wind. These same forces can distribute the slick 
over large areas, impacting the open water, coastal and 
shoreline areas, and aquatic and terrestrial habitats and 
species. A little bit of oil can go a very long way; 1 gal-
lon of motor oil can contaminate 1 million gallons of 
freshwater. 

In water, oil transforms in many ways. Oil that con-
tains volatile organic compounds partially evaporates, 
becoming denser and more viscous over time. Some oil 
dissolves in the water. Oil can disperse almost invisibly 
in the water, in thin sheens, or form a thick mousse in 
combination with the water. Oil wastes may adhere to 

“A key component to improving and protecting water quality 
begins with limiting pollution at its source.” 
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sponse teams, and the companies Vane Brothers and 
Maxum Petroleum. We also completed comprehensive 
third-party testing of our spill-response products with 
Findlay University. 

In 2020, we will further develop these relationships 
and are positioned to complete testing with several De-
partment of Defense bases in the San Diego area, as well 
as with Galp Energia in Portugal.

These efforts will help reduce pollution into water-
ways at their sources. ST

the characteristics of the oil and the type of environment 
involved. Measures that are applied to limit pollution as-
sociated with oil spills include containment (with booms, 
skirts or socks), followed by removal of the oil (by skim-
ming, filtering, absorption [soaking up] or adsorption 
[sticking to]), dispersing it into smaller droplets to limit 
immediate surficial and wildlife damage, biodegradation 
(either natural or assisted), and natural weathering. 

If valuable resources lie in harm’s way, preventing 
the spread of oil and removing it from the environment 
as quickly as possible is of utmost importance. Spill re-
sponders choose techniques and materials that can mit-
igate the environmental threat as efficiently as possible, 
given site-specific conditions. 

Focus on Sustainability
Sorbents are commonly used for oil- and chemi-

cal-spill cleanup and come in a variety of forms: pow-
ders, pads, pillows, booms, etc. Most sorbents currently 
available are made from virgin polyurethane (foam) and 
polypropylene (fabric) materials. Many natural or alter-
native sorbent products are clay and natural-fiber based. 
These alternatives frequently lack durability or absorb 
water in addition to oil and chemicals, reducing their ef-
fectiveness and elevating disposal costs because of this 
additional weight. 

Earthwise Sorbents, a San Diego, California-based 
company, has developed an array of highly effective, sus-
tainable sorbent products, made from recycled and re-
purposed foam and fabric materials. Earthwise Sorbents 
repurposes polyurethane wastes into high-performance 
sorbent pillows and recycles plastic and polypropylene 
wastes from other large vendors into melt-blown pads, 
open-net and sock booms, and sweeps. Earthwise prod-
ucts are oleophilic (absorb oil) and hydrophobic (repel 
water). They have been third-party tested in comparison 
to industry standard products and demonstrate equiva-
lent or better absorbency. 

Working with Industry
Earthwise is a proud member TMABlueTech, a San Di-

ego-based nonprofit that promotes ocean and water tech-
nologies and economic growth in these sectors world-
wide. This relationship has provided invaluable national 
and international networking opportunities to introduce 
our sustainable products to a global audience.

The largest annual contributors of oil into global wa-
ters include municipalities and industries using oil and 
oil-based products in their fleets (51 percent of annual re-
leases) and the maritime industry via maintenance activ-
ities and spills (25 percent of annual releases). Earthwise 
is working with these and other entities to proactively 
contain and properly dispose of petroleum products and 
prevent oil from entering stormwater runoff by deploying 
Earth-friendly spill kits and absorbent booms in mainte-
nance and fueling areas. 

For example, in 2018 and 2019, Earthwise completed 
trials with several departments of transportation through-
out the Puget Sound area, Holland America cruises on its 
Seattle-to-Alaska runs, some U.S. Coast Guard spill-re-

Review&Forecast
Reducing Noise Pollution
For Marine Animal Welfare

By Ivy Terry
Environmental and Technology Impact Analyst
Business Development
Marine Construction Technologies

Over the last century, 
growing human ac-

tivity in our oceans has led 
to the substantial increase 
in underwater noise pollu-
tion. This sort of noise pol-
lution is a rising concern 
for the health and wellbe-
ing of marine organisms 
and ecosystems. Marine 
construction, and more 
specifically pile driving, 
contributes considerably to this noise problem. 

Pile driving is commonly used in the construction of 
foundations for docks, bridges, wind turbines, and off-
shore oil and gas platforms. Pile driving produces high 
sound-pressure levels in both the surrounding air and 
underwater environment. Sound levels can vary substan-
tially; the size of the hammer, diameter and thickness of 
the pile, as well as properties of the seafloor, influence 
these noise levels. 

During impact pile driving, as a pressure wave propa-
gates down the length of the pile from the hammer strike, 
sound radiates into the surrounding air, substrates and 
waters. This noise radiation is what is troublesome for the 
surrounding marine life. 

Underwater sound travels five times faster and 60 
times further than in-air sound. The anthropogenic noise 
generated by driving piles is a significant threat to ma-
rine organisms. The extent of impacts on these species 
depends on a variety of environmental and biological 
factors. 

Research indicates that the effects of marine noise on 
mammals, fish and diving birds range from minor distur-
bances to injury and, in worst cases, death. For aquatic 
animals, behavioral changes in response to underwater 
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With the growing demand for new marine infra-
structure, developing a technological solution to limit 
underwater noise pollution during construction while 
remaining cost competitive is crucial. BOSS Piles use a 
double-wall design and proprietary shoe to encapsulate 
noise along the full length of the pile, blocking noise 
propagation via the water and seabed. Only a small 
amount of noise escapes from the pile bottom, resulting 
in signi� cantly improved noise attenuation. 

The BOSS Pile consists of an outer pile, into which a 
� xed or reusable inner pipe is inserted for driving pur-
poses. A consistent air gap is maintained between the 
piles by spacers along the length of the pile and by the 
shoe at the base. As the driving hammer strikes the in-
ner pipe, the pressure wave (noise) dissipates as it travels 
down the inner pile and into the air gap between the two 
piles, limiting the spread of noise along the entire length 
of the pile. The shoe provides additional attenuation by 
limiting sound propagation into the seabed. 

The BOSS Pile Technology is incredibly versatile. 
There are two versions of the pile: the mandrel and the 
double-walled designs. Both versions can be installed 
using standard marine construction equipment (impact 
or vibratory hammers). After installation, if the man-
drel double pile is used, the inner pipe can be removed 
and reused to drive multiple piles. If the permanently 
af� xed double pile is used, because two pipes are de-
ployed, both wall thicknesses can be reduced, resulting 
in near-equivalent material usage when compared to a 

noise pollution include increased stress, avoidance of 
the sound and reduced communication due to sound 
masking. Avoidance can impact migration patterns, for-
aging, nursing, mating activities and the overall � tness of 
a marine species. Masking of important sounds can also 
limit foraging and mating success and predator detection 
and avoidance. Physical injury can arise in the form of 
temporary or chronic hearing damage, injury to air-� lled 
organs or soft tissues, and physiological stress and/or in-
jury. Damage varies based on the intensity of noise and 
the cumulative exposure to elevated sound levels, creat-
ing chronic or temporary injury, or even death. 

Ocean noise turns the surrounding marine environ-
ment into a 3D array of pressure, turbulence and turmoil, 
requiring immediate mediation. In marine construction 
today, current methods for pile-driving noise attenuation 
are lacking. These methods are often dif� cult or expen-
sive to deploy, offer highly variable and/or minimal noise 
reduction, and can lead to increased project time, higher 
project costs and limited security for local marine life. 

BOSS Pile
In contrast, the BOSS Pile Technology is a self-atten-

uating system that is versatile, easy to deploy and cost 
effective, and it greatly minimizes potential negative im-
pacts to surrounding marine life. The engineers behind 
the BOSS Pile Technology are committed to developing 
innovative, engineering-driven solutions that bene� t 
both industry and the underwater ecosystem. 
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Underpinning a strong blue economy are advance-
ments in global weather and climate prediction, which 
save lives, protect property and strengthen the national 
economy. NOAA made significant strides in 2019 to im-
prove weather prediction, putting into operation the first 
major upgrade in 40 years to our flagship weather-fore-
cast model, the Global Forecast System. Powered by a 
software engine developed by NOAA scientists, the mod-
el provides more timely and accurate forecasts of severe 
weather, storms and hurricanes. 

This past year was also the first time NOAA’s next-gen-
eration satellites, GOES-16, GOES-17 and NOAA 20, 
were fully operational during a hurricane season, pro-
viding better, faster and higher resolution imagery for 
forecasts. 

We also launched our major effort to unleash the 
power of community weather modeling to help our na-
tion regain international leadership in numerical weather 
prediction. The newly created Earth Prediction Innova-
tion Center will open up weather modeling code to inno-
vators in academia and industry. Our goal is to accelerate 
research advancements by crowdsourcing model devel-
opment.

As part of the Department of Commerce, NOAA fo-
cuses on strengthening the blue economy in five key 
areas: seafood production; marine transportation; ocean 
exploration; science and emerging technologies; and 
coastal resilience. 

Increasing Seafood Production, 
Strengthening Domestic Fisheries

NOAA takes a comprehensive approach to expanding 
the nation’s domestic seafood industry through regulato-
ry efficiencies, curbing illegal, unreported and unregu-
lated (IUU) fishing and expanding aquaculture. NOAA 
has completed 38 deregulatory actions since 2017 with 
a cost savings of $715 million. IUU fishing harms Amer-
ica’s fishermen, who adhere to international standards, 
yet must compete in the global marketplace with for-
eign fishermen who often run afoul of international law. 
NOAA recently issued a biennial report to put certain 
nations on notice to curb IUU fishing, singling out China 
for problems with its distant water fleet.  

The U.S. has the second largest Exclusive Economic 
Zone (EEZ) in the world, but ranks 17th in the world in 
aquaculture. Considering that half of the seafood con-
sumed in this country is imported aquaculture product, 
there is significant potential to expand our domestic in-
dustry. NOAA is advancing the science and technology 
to improve siting of aquaculture facilities and accelerate 
permitting through improved coordination with other 
federal agencies.

Supporting Maritime Transportation
Another crucial part of our nation’s blue economy 

involves maritime transportation and commerce. More 
than 95 percent of U.S. foreign trade moves through 
our ocean and Great Lakes ports. With billions of tons 
of product valued at trillions of dollars, even small im-
provements in our ports’ efficiencies have tremendous 

conventional pile. The interstitial space can also be filled 
with concrete after installation to further strengthen the 
pile. With either design, the shoe remains in place. This 
technological design reduces sound energy during pile 
driving by 90 percent. 

The regulation of noise for sensitive species is general-
ly implemented by establishing noise-impact thresholds 
for species and/or hearing-frequency groups. BOSS Piles 
can help pile-driving projects to stay below these bio-
logical thresholds by reducing noise during pile driving 
and reducing ensonified or impacted areas by up to 88 
percent. 

The BOSS Pile also greatly reduces project time and 
cost for marine construction projects because it is a 
self-attenuating, or self-quieting, system and does not re-
quire deployment of additional noise-reduction technol-
ogies during pile driving. 

Looking to the Future 
Oceans and bodies of water represent 95 percent of 

the world’s biosphere and are among the richest sources 
of biodiversity on Earth. However, human activities such 
as the construction of marine infrastructure pose a threat 
to the quality of our marine ecosystems. 

The BOSS Pile Technology contributes to a more sus-
tainable future by proactively addressing both the eco-
nomic costs and environmental impacts associated with 
the anticipated expansion of marine infrastructure. BOSS 
represents the new age of marine construction: a simpler, 
smarter and safer way to build. ST

Review&Forecast
NOAA Working to Advance 
Our Nation’s Blue Economy

By Dr. Neil Jacobs
Assistant Secretary for 
Environmental Observation and Prediction
Acting Undersecretary of Commerce for 
Oceans and Atmosphere

As NOAA celebrates its 
50th anniversary this 

year, our mission to ad-
vance the blue economy in 
the United States follows a 
long tradition of using the 
best science to serve our 
nation. NOAA’s support for 
the American blue econo-
my involves science-based 
management and sustain-
able use of ocean resourc-
es in support of national economic and environmental 
security, jobs and economic growth, and healthy ocean 
and coastal ecosystems. 
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marine sanctuaries, marine recreational fishing, and the 
restoration of coasts, estuaries, reefs and sea life. This past 
year, NOAA established the first new National Marine 
Sanctuary created in nearly 20 years at Mallows Bay on 
the Potomac River in Maryland. With strong bipartisan 
support from the administration and Congress, as well 
as expanding partnerships with academia and the pri-
vate sector, NOAA will continue to advance our nation’s 
security, prosperity and leadership today and throughout 
the 21st century. ST

economic impact. NOAA provides nautical charts, tides 
and current predictions, ocean and coastal mapping, 
marine weather forecasts, real-time oceanographic data, 
and other foundational information necessary for safe 
and efficient navigation. 

Those essential 21st century navigation decision-sup-
port products and services include our Physical Ocean-
ographic Real Time System (PORTS), which incorporates 
NOAA electronic navigational charts, high-resolution 
hydrographic survey data, and expertise in geodetic and 
tidal control.

In 2019, NOAA continued to advance its information 
products to better serve mariners. Examples include an 
extensive survey of currents in the vicinity of the Port of 
New York/New Jersey to improve tide and current predic-
tions and new oceanographic forecast models for Lake 
Michigan, Lake Huron and Alaska’s Cook Inlet. Working 
with local partners, NOAA also installed new technol-
ogies on the Delaware Memorial Bridge to help large 
ships navigate safely underneath. 

Ocean Exploration, Mapping and Characterization
To sustainably use the ocean and effectively conserve 

and benefit from its valuable natural resources, we need 
to map and characterize the ocean. This work benefits 
shipping, marine transportation, critical minerals and 
pharmaceuticals, fishing, energy development, tourism, 
and national security. 

Last year’s missions with NOAA Ship Okeanos Explor-
er and partners made important discoveries, including a 
19th century shipwreck in the Gulf of Mexico, and fur-
thered the mapping and characterization of what is the 
largest deep-sea coral reef documented in U.S. waters off 
the southeast coast. 

In 2020, we will commemorate the 75th anniversary 
of the end of World War II by looking back on recent 
NOAA and partner discoveries of shipwrecks and aircraft 
wrecks from that era.  

Science and Emerging Technologies
NOAA is also investing in its airborne and at-sea sci-

ence programs. We recently awarded a contract to pur-
chase a new Gulfstream G550 aircraft, which will sup-
plement the capabilities of our existing Hurricane Hunter 
high-altitude jet, known for flying above and around hur-
ricanes to support accurate track and intensity forecasts. 
We are also working with the U.S. Navy to acquire two 
new oceangoing research vessels. Construction of the 
first vessel is slated to begin in 2021.

NOAA is rapidly expanding the application of new 
technologies, including: unmanned systems, scalable 
satellite architectures and new commercial data sources. 
These data, combined with artificial intelligence, ma-
chine learning and bioinformatics, will accelerate im-
provements in the quality of NOAA science, products 
and services.  

Toward a Resilient and Prosperous Future
Our science and services support sustainable ocean 

and coastal tourism and recreation, including national 

Review&Forecast
Collaboration, Partnerships Amplify
Ocean Science Investments 

By Molly Grear
Marine Policy Fellow
U.S. National Science Foundation

Terry Quinn
Division Director, Ocean Sciences
U.S. National Science Foundation

The National Science 
Foundation (NSF) Di-

vision of Ocean Sciences 
supports basic research 
that advances the frontiers 
of knowledge and drives 
technological innovation 
while improving our un-
derstanding of the many 
processes that affect the 
ocean environment. With 
a 2019 annual budget of 
approximately $350 million, it supports basic research 
and education to further understanding of all aspects of 

the global oceans and their 
interactions with the earth 
and the atmosphere. NSF 
teams up with academia, 
nonprofits, industry, other 
federal agencies and in-
ternational partners to pro-
vide critical knowledge to 
address challenges in the 
ocean environment.

For long-term invest-
ments in infrastructure and 

technology, the Division of Ocean Sciences supports 
the operation, acquisition, construction and conversion 
of major shared-use oceanographic facilities needed to 
carry out oceanographic-related research programs. Ad-
ditionally, the division invests in next-generation ocean 
technology to support a broad range of research and 
technology development activities. 
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eight unique sites. All LTER sites promote understanding 
of long-term and large-scale phenomenon through sus-
tained funding. 

Recent work out of the Moorea Coral Reef LTER site in 
French Polynesia has shown that coral reefs are changing 
in response to pressure from human activities. LTER sci-
entists are evaluating the ecosystem-wide impacts of this 
change and working with the local fishing community to 
understand the impacts of changing fish-species richness 
and abundance on food security in the region.

International Ocean Discovery Program
The International Ocean Discovery Program (IODP) is 

currently in its 16th year of systematically exploring the 
subseafloor, discovering insights into the workings of our 
planet. The NSF contribution to the IODP is the drillship 
JOIDES Resolution (JR), with five additional years of its 
operation recently authorized by the National Science 
Board. The international ocean-drilling scientific com-
munity is in the process of developing a framework for 
operations involving a JR replacement beyond 2024. 

Since its inception, the IODP has broadened the base 
of international participation and collaboration to more 
than 20 countries (www.iodp.org). The JR’s recent ex-
pedition to the Southern Ocean explored the Antarctic 
Circumpolar Current by drilling into the seabed to un-
derstand ancient water temperatures, nutrient concentra-
tions and other indicators about the past behavior of the 
current. The JR is planned to head to the South Atlantic in 

Coastlines and People
NSF recently launched a new program soliciting in-

terdisciplinary research on Coastlines and People (CoPe). 
Through CoPe, NSF is interested in supporting projects to 
build capacity and explore research focused on under-
standing the impacts of coastal environmental variability 
and natural hazards on populated coastal regions. CoPe 
projects will explore the complex interface between 
coastal natural processes, geohazards, people and their 
natural and built environments. CoPe will include coastal 
variability and hazards on a range of spatial and temporal 
scales, from local to global and seconds to millennia, to 
put current changes in the context of pre-anthropogenic 
changes. 

The landscape of individuals interested in coastal re-
search is diverse, including but not limited to researchers, 
decision makers, practitioners (individuals dealing with 
the day-to-day operations in coastal areas), and stake-
holders (communities impacted by coastal change). Mul-
tiple workshops were recently held to listen to the needs 
and interests of a broad diversity of people and entities. 

The next step is expected to be the release of a solici-
tation for research activities that link interests from scien-
tists to stakeholders, develop partnerships and build the 
networks needed to delve more deeply into these ideas, 
while complementing work already underway across the 
Bureau of Ocean Energy Management, U.S. Geological 
Survey, NOAA and others in the coastal environment.

Ocean Observatories Initiative 
The Ocean Observatories Initiative (OOI) completed 

its first year of operations under the management of the 
Woods Hole Oceanographic Institution (WHOI). The 
current OOI network includes approximately 800 indi-
vidual sensors across two global arrays, two coastal ar-
rays and a cabled array (oceanobservatories.org). 

In addition to overall management, WHOI supports 
the global array and one of the coastal arrays; Oregon 
State supports the West Coast coastal array; the Universi-
ty of Washington supports the cabled array; and Rutgers 
supports the hardware components of the OOI cyberin-
frastructure. 

There were many successes with the infrastructure in 
2019, including a full year of operations in the Irminger 
Sea off the coast of Greenland. Known publications 
that use the freely available OOI data can be found at 
https://oceanobservatories.org/publications/journal-arti 
cles-and-books.

Long-Term Ecological Research
The Long-Term Ecological Research (LTER) Network 

is looking ahead to its 40th anniversary in 2020. A self-
study document was recently released as a kickoff to the 
fourth decadal review of the program (https://lternet.edu/
documents/2019-lter-network-self-study). 

The NSF Biology Directorate initiated the LTER Net-
work, with the Office of Polar Programs joining shortly 
after the first call for LTER sites. The Division of Ocean 
Sciences has supported the LTER program since 1998 
with the Plum Island Ecosystem site and now supports 
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ergy technologies with ocean-observing platforms, and 
the Waves to Water Prize challenges innovators to desali-
nate water using the power of ocean waves. Both prizes 
stem from WPTO’s Powering the Blue Economy, a trade-
marked initiative that seeks to understand the power re-
quirements of harnessing the emerging coastal and mar-
itime markets and to advance technologies that could 
integrate this marine renewable energy to relieve power 
constraints and promote greater economic growth.

In November 2019, DOE participated in a White 
House Summit on Ocean Science and Technology fo-
cused on opportunities to utilize partnerships to acceler-
ate understanding and research in the ocean. As part of 
the roundtable, DOE announced exciting developments 
in its two marine renewable energy prizes (www.ener 
gy.gov/articles/department-energy-challenges-innova 
tors-harness-power-oceans).

Powering the Blue Economy: Ocean Observing Prize
DOE’s newest prize, the Ocean Observing Prize, of-

ficially opened at the summit, will contribute to revolu-
tionizing our ability to collect data needed to understand 
and map the oceans. The prize includes a series of com-
petitions over several years to encourage rapid innova-
tion in the fields of marine renewable energy and ocean 
observations to develop solutions that meet the needs of 
ocean researchers, government agencies, explorers and 
other end-users. 

Ocean observations underpin our ability to under-
stand the ocean, predict and track potentially destruc-
tive tropical storms, monitor fish stocks that communities 
depend on for sustenance, alert coastal areas to deadly 
tsunamis, and even monitor subsea activities for national 
security purposes. Because many marine-based appli-
cations and markets are located far from shore—some-
times in deepwater—delivering power to these systems 
can be expensive and difficult. Powering systems that use 
energy derived from the ocean itself offers a potentially 
cost-effective alternative. 

Ocean-observing platforms encompass a wide range 
of stationary and mobile technologies, including AUVs, 
buoyancy gliders, profiling floats, weather and drifter 
buoys, and electronic tags for marine animals. Marine 
renewable energy could provide the electrons needed to 
recharge ocean-observing equipment, drastically reduc-
ing the need and expense of a support vessel. It also of-
fers a promising opportunity to help alleviate the power 
constraints that limit all ocean-observing missions, with 
implications for deployment duration, increased sam-
pling rates, and the numbers and types of sensors and 
platforms deployed.

Removing power constraints could enable new tech-
nologies and accelerate growth across the blue econo-
my, creating new markets for sustained economic devel-
opment. Marine energy resources could be particularly 
well poised to address these power constraints because 
they are abundant, geographically diverse, energy dense, 
predictable and complementary to other energy sourc-
es. DOE is seeking prize entries in five thematic areas: 
charging unmanned systems; ocean communications 

2020 and 2021, after spending recent years operating in 
the Indian and Pacific Ocean basins.

Academic Research Fleet
The U.S. Academic Research Fleet comprises 18 ves-

sels and one deep-ocean research submersible (Alvin). 
These vessels are managed and scheduled through the 
University-National Oceanographic Laboratory System 
(UNOLS), collaborating and partnering across U.S. fund-
ing agencies to conduct ocean science and technolo-
gy research with a diverse fleet capable of operating in 
coastal, open-ocean and Great Lakes waters. 

In 2019, NSF received full funding for three region-
al-class research vessels (RCRVs). Oregon State Univer-
sity will operate the first RCRV, the RV Taani, which is 
expected to be delivered in early 2021. The East Coast 
Oceanographic Consortium, led by the University of 
Rhode Island, will operate the second RCRV, RV Reso-
lution, which is expected to be delivered in late 2022. 
The third operator selection was completed in 2019, go-
ing to the University of Southern Mississippi (lead) and 
Louisiana Universities Marine Consortium (LUMCON), 
under the Gulf – Caribbean Oceanographic Consortium. 
Expected delivery is slated for 2023, after a year of rigor-
ous sea trials.

Conclusion
NSF Division of Ocean Sciences will continue to sup-

port transformational science in the ocean environment. 
Through partnerships and collaboration, this knowledge 
can be used to predict natural hazards, develop manage-
ment techniques, inform policy decisions and develop 
future ocean technology. ST

Review&Forecast
Energy Department Prizes 
Powered by the Ocean

By Alejandro Moreno
Director
Water Power Technologies Office
U.S. Department of Energy

In 2019, the Water Pow-
er Technologies Office 

(WPTO) at the U.S. Depart-
ment of Energy (DOE) an-
nounced two new prizes to 
inspire the next generation 
of scientists, engineers and 
entrepreneurs to expand 
the state-of-the-art for the 
marine energy industry. The 
Powering the Blue Econo-
my Ocean Observing Prize is a joint DOE-NOAA prize 
that challenges innovators to pair marine renewable en-
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tionalacademies.org/pa/projectview.aspx?key=51203). 
The National Academies are private, nonprofit institu-
tions that provide expert advice on some of the most 
pressing challenges facing the nation. 

Prizes like Waves to Water and the Ocean Observing 
Prize are well suited to achieve technology innovation 
and development goals and complement other tradition-
al forms of government-supported R&D because they 
can attract nontraditional stakeholders, incentivize col-
laborations, strengthen partnerships, accelerate innova-
tion and stimulate new market development. These prize 
models also support the administration’s work to spur 
manufacturing, develop innovative solutions and prod-
ucts, and create new domestic jobs and opportunities 
through public-private partnerships. ST

and underwater navigation; extreme environments; 
buoys, floats and tags; and “Blue-sea” ideas (other).

Waves to Water Prize
Building off the success of the office’s first-ever prize 

in 2016—the Wave Energy Prize (www.energy.gov/eere/
water/wave-energy-prize-home)—WPTO launched its 
$2.5 million Waves to Water Prize in June 2019 to spur 
innovation in wave-energy-powered desalination sys-
tems. It was the first prize under the U.S. Water Secu-
rity Grand Challenge (www.energy.gov/eere/water-securi 
ty-grand-challenge), a White House-initiated, DOE-led 
framework to advance transformational technology and 
innovation to meet the global need for safe, secure and 
affordable water. The prize takes a unique approach to 
accelerate technology development through a series of 
contests to demonstrate small, modular, cost-competitive 
desalination systems. 

Announced at the summit, the Waves to Water Prize 
Stage 1 - CONCEPT winners were awarded a combined 
$200,000 in prize money. The winning submissions came 
from industry, academia and new innovators, and provid-
ed compelling ideas for systems that could harness the 
power of waves to desalinate water. The announcement 
also marked the opening of the Stage 2 - DESIGN com-
petition, which challenges competitors to provide mod-
eling documentation and a plan to advance their concept 
through the remaining stages of the prize. Stage 2 is open 
for 120 days and offers up to $800,000 in prizes. 

The prize will culminate in the Stage 4 - DRINK com-
petition, requiring competitors to demonstrate their full-
scale system at an open-water test site. A grand prize of 
$500,000 will be awarded to the competitor with the 
highest overall score during open-water testing. Several 
prizes will be distributed from an additional prize pool of 
$500,000 based on specific technical metrics.

Both prizes are administered by the National Renew-
able Energy Laboratory and are hosted on the American 
Made Challenges platform. This platform brings together 
America’s world-class research base with its unparalleled 
entrepreneurial support system—including pioneering 
university teams, dozens of energy incubators and 16 
National Laboratories—to create a sweeping portfolio of 
innovations primed for private investment and commer-
cial scale-up. 

WPTO’s Work in Prizes
U.S. government agencies constantly work to address 

issues that affect people, communities and industries 
throughout the country and the world. Through chal-
lenge.gov, WPTO is taking an active role in collaborating 
with other federal agencies in the design and implemen-
tation of prizes to bring people together from the private 
sector to leverage government resources. The website 
serves as the official hub for prize competitions and chal-
lenges across all federal agencies. 

Additionally, WPTO is co-funding a National Acade-
mies of Sciences, Engineering and Medicine study on the 
“Role of Inducement Prizes,” which will analyze the role 
of prizes in the American innovation process (www8.na 

Review&Forecast
The Coast Guard’s Technology Revolution

By Admiral Karl L. Schultz
Commandant
U.S. Coast Guard

Three months after as-
suming command of 

the U.S. Coast Guard, our 
nation’s only Armed Ser-
vice outside of the Depart-
ment of Defense, I closely 
monitored the first major 
storm of the 2018 Atlantic 
hurricane season. Hurri-
cane Florence threatened 
millions of people in the 
southeastern United States 
and caused catastrophic flooding in the Carolinas. As the 
storm made landfall, my faith in the Coast Guard’s men 
and women was affirmed as they conducted thousands 
of response sorties to save lives, protect the environment 
and restore the economic engines of our coastal ports. 

At the same time, my confidence in the Coast Guard’s 
technologic foundation was shaken when our antiquat-
ed email servers failed in the middle of this massive re-
sponse operation. Thousands of responders and senior 
operational commanders, including me, lost the ability 
to send or receive a simple email for an entire weekend.

Over the year since then, I have come to find that this 
is far from an isolated incident. Just this spring, another 
critical equipment failure took 95 vital systems offline 
for several days, impacting our ability to conduct search-
and-rescue cases, execute law-enforcement operations  
and, yes, even access email. It has become routine for 
Coast Guard members to report to work and realize they 
can’t even log in to their computer. 

Our fine men and women will never fail their country, 
but our technology is failing them. This can no longer be 
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It is also not lost on me that antiquated manual pro-
cesses at our documentation centers significantly lag the 
tech-enabled efficiencies of the United States’ Marine 
Transportation System (MTS). Just two of our centers are 
responsible for issuing over 60,000 merchant mariner 
credentials and over 200,000 Certificates of Documen-
tation for commercial and recreational vessels each year. 
However, this past summer, critical IT failures resulted in 
limited access to vital systems and a growing backlog of 
work. Going forward, we must look to recapitalize these 
aging systems in order to ensure a safe, secure, economi-
cally viable and environmentally sound MTS manned by 
fully qualified U.S. mariners.

Lastly, the Coast Guard must revolutionize how 
we use information. While the Service collects large 
amounts of data, many of our systems are disconnected 
from each other, creating information silos that are diffi-
cult to access and do not support comprehensive analyt-
ics. Data is the linchpin of modern organizations, and all 
processes and systems are reliant on the best use of the 
right data. We owe it to our personnel, and the American 
public we serve, to better integrate and use information 
to conduct our missions and increase the Service’s effec-
tiveness.

The Coast Guard is thinking differently than we have 
in the past about how we develop, deploy and integrate 
new technologies into our organization. We have taken 
the first steps in the Coast Guard’s Technology Revolu-
tion, but they can’t be our last. No matter the difficulties, 
we must act now to secure the Service’s future readiness 
and provide the American people with the Coast Guard 
they deserve. ST

considered business as usual for the world’s best Coast 
Guard.

We need a Tech Revolution; a whole-of-service effort 
to ensure our dedicated people are supported by an in-
formation system that is reliable, mobile and integrated. 
The solution is not simple or cheap, but vitally necessary 
to restore the Coast Guard’s readiness and position the 
Service to remain a world leader in the maritime domain. 

Over the years, we have made difficult trade-offs to 
recapitalize our front-line air and surface assets to en-
sure we can meet America’s needs for decades to come. 
Now, we are fielding the most advanced fleet the Coast 
Guard has ever seen, but are often forced to sustain it 
with pencil and paper. Lacking ready access to accurate, 
integrated internal databases, today’s Coast Guard mem-
bers rely on Google to locate and research Coast Guard 
manuals. Without a modern technological infrastructure 
we will not be able to unlock the full potential of our 
people or our assets.

To remain relevant in a world of rapidly innovating in-
dustry and technologically sophisticated adversaries will 
require considerable advances in our 1990s-era hard-
ware, software and data analytics. Any one of these three 
pillars would vastly improve our readiness, yet through 
years of underinvestment and cumbersome acquisition 
cycles we have brought all of them to the precipice of 
catastrophic failure. The sustainable solution to this sys-
tematic shortfall can only be rectified through regular 
and recurring funding.

In the meantime, I have challenged the Service to 
make gains where we can. In December, the Coast Guard 
began to transfer our email services to a more resilient 
cloud architecture. We have also issued more than 1,000 
tablets to Coast Guard marine inspectors in the field, 
soon to be equipped with mobile apps that will stream-
line service at the 361 ports across our country. Addi-
tionally, in the spring, we will conduct a pilot program to 
issue new mobile devices that can access Coast Guard 
networks on the go. Similarly, we have begun to lay the 
foundation for online distributed learning to empower 
our workforce with the training and resources they need 
to carry out their duties. Other simple improvements, 
such as one-click ordering for parts replacement and a 
transition to electronic maintenance-procedure cards, 
are incremental progress toward our goal to give Coast 
Guard members the tools they need to be ready, relevant 
and responsive into the future. 

While these are vital steps forward for our organi-
zation, it is not enough. These initiatives are a house of 
cards if we do not ensure a reliable, agile and secure 
network architecture to support our operations. Further-
more, our young workforce expects to be empowered 
in their jobs by the same level of capability they carry 
in their pockets every day. Tech has become an issue of 
long-term retention as we strive to be an employer of 
choice in an increasingly diverse and competitive labor 
market. This is the only way the Service can compete in 
a world where our youngest members grew up know-
ing that any question can be answered at the touch of a 
button.

Review&Forecast
We Need Science-Based Ocean Policies

By Rep. Eddie Bernice Johnson (D-Texas)
Chairwoman
Committee on Science, Space and Technology
U.S. House of Representatives

Our oceans are one of 
the globe’s most pre-

cious resources. Covering 
over 71 percent of our 
planet, oceans help reg-
ulate the climate system, 
produce half the oxygen 
we breathe, and supply 
protein for billions of peo-
ple and habitat for count-
less species. They are also 
culturally important and 
provide other essential benefits, but, unfortunately, they 
have been severely impacted by climate change. The 
oceans have been absorbing significant amounts of ex-
cess heat and carbon dioxide from the atmosphere for 
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we dedicate relatively little federal funding to researching 
and protecting our oceans compared to their value.

As the chairwoman of the Science, Space and Tech-
nology Committee, I have made it a priority to elevate the 
conversation surrounding our oceans this Congress. Over 
the past year, the committee held several hearings relat-
ed to climate change, including hearings that specifically 
discuss the impacts of climate change on the oceans and 
coasts and on glacial and ice-sheet melt. We have heard 
from experts on the state of our knowledge of current 
rates and future projections of ocean acidification, warm-
ing and deoxygenation, as well as the need for improved 
understanding of resulting impacts to marine ecosystems 
and the importance of exploring the remaining 85 per-
cent of the seafloor in the U.S. Exclusive Economic Zone. 

We have also examined ocean exploration oppor-
tunities. This past June, in celebration of World Ocean 
Month, the committee held its first-ever Ocean Explora-
tion Expo. This expo brought together over 17 different 
federal agencies, private companies, academic labs and 
philanthropic organizations who all highlighted the im-
portant role of technology in studying and exploring the 
oceans. 

Ocean issues have received more bipartisan support in 
the House this Congress than I have seen in recent years. 
So far, five bipartisan bills that support research and com-
munity adaptation to ocean acidification, as well as ad-
dress harmful algal blooms and hypoxia, passed through 
my committee and later passed the House floor. I remain 

decades, creating major changes in seawater. This past 
September, the United Nations’ Intergovernmental Panel 
on Climate Change (IPCC) released its first-ever “Special 
Report on the Ocean and Cryosphere in a Changing Cli-
mate.” This landmark report made clear that the impacts 
of climate change on the oceans are accumulating. It also 
made projections for future changes in the oceans and 
cryosphere that were more severe than those in their pre-
vious reports due to improvements in observations and 
modeling.  

The science is clear, and the findings are bleak. Sea 
level rise is accelerating, and we can expect an addi-
tional 4 to 8 in. by the end of the century, even under 
a low-emissions scenario, due to glacier melt. Sea ice 
and ice sheets in the Arctic are melting at unprecedent-
ed rates. Marine heat waves have doubled in frequency 
since the 1980s. The possible collapse of marine ecosys-
tems, such as warm-water coral reefs, continues to loom. 

Adaptation efforts may help “buy time” for some com-
munities. Protecting mangroves and tidal marshes to pre-
serve their ability to mitigate the impacts of natural storm 
surge and flooding is one such strategy. Investments in 
early-warning systems to help coastal communities pre-
pare for extreme events is another necessary measure to 
save lives. However, adaptation strategies alone will not 
be enough. We need to simultaneously pursue mitigation 
options to reduce our emissions and potentially remove 
excess carbon dioxide from the atmosphere. 

While the Special Report paints a dire picture of pro-
jected ocean change, another major report from 2019 
stresses that with policy solutions, there is still hope. That 
report (tinyurl.com/y6zorajt), written by a group of world 
leaders on the High Level Panel for a Sustainable Ocean 
Economy, found that ocean-based solutions to climate 
change could play a big role in reducing global tempera-
ture rise to 1.5° C by 2050. Solutions include offshore en-
ergy sources like wind and wave power, decarbonizing 
the marine transportation system, and restoring “blue car-
bon” ecosystems like salt marshes and seagrasses. These 
actions will lessen impacts to the oceans from warming, 
acidification and deoxygenation, as well as promote job 
creation, more abundant fisheries, improved ocean and 
human health, and increased coastal resilience. This re-
port makes clear that with science-backed policies and 
sustained investments in innovative technologies, the 
oceans can be part of the climate solution.  

Moreover, the U.S. must chart a strong and steady 
course both in conducting research to better understand 
our oceans and in developing innovative technologies to 
ensure that we can maintain competitive globally. As a 
coastal nation, the prosperity of the United States is de-
pendent on our oceans. The U.S. has the largest ocean 
economic zone in the world, with over 13,000 mi. of 
coastline and containing more area than the 50 states 
combined (www.gc.noaa.gov/documents/2011/012711_
gcil_maritime_eez_map.pdf). The oceans and coastlines 
play a major role in our economy and national security 
(oceanservice.noaa.gov/facts/oceaneconomy.html). De-
spite the importance of oceans and coasts, less than 15 
percent of our nation’s seafloor has been explored, and 
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Earth Day. Again, in 2015, the Plains All American oil 
spill deposited nearly 143,000 gallons of crude oil along 
the coast. Wildlife workers collected 202 dead birds and 
99 dead mammals, including 15 dolphins, after the spill. 
The California Economic Forecast Director calculated 
that the spill cost Santa Barbara approximately $74 mil-
lion, including around $37 million in lost property taxes, 
$32 million in lessened worker income and $5 million in 
reduced federal royalties.

On top of this, plastic buildup persists. At any given 
moment, over 5.25 trillion pieces of plastic are floating 
in the ocean, weighing over 250,000 tons. According to 
the Natural Resource Defense Council, California alone 
spends an average of $428 million annually to clean up 
plastic debris and waste from waterways. 

Protecting our oceans goes beyond being stewards for 
the natural world; it directly impacts our economy. Be-
tween six major industries—including tourism, marine 
transportation and fisheries—the ocean provides 2.3 mil-
lion jobs and generates more than $200 billion annually. 
The ocean is an economic powerhouse. We must safe-
guard it because we can’t afford not to. 

Fortunately, people are taking action at every level 
to reverse the marks we have left. The Central Coast of 
California understands the grave impacts of an unhealthy 
ocean on our communities—that’s why we come to-
gether for regular beach cleanups, why we fight against 
offshore oil drilling and why our citizens are vocal advo-
cates for climate action. I feel lucky to meet with advo-
cates, host cleanups and build action around my com-
munity’s concerns in Congress.

But here’s the truth: The responsibility to care for our 
oceans cannot lie solely with engaged community mem-
bers. We must all do our part, but it should never be 
on individual people to clean up the messes of powerful 
polluters, under-regulated corporations and big oil.

We need change at a macro level, including federal 
laws that prioritize our environment and public health.

This year, Congress has championed bills to protect 
our environment and our oceans. Most recently, the 
House passed the Coastal and Marine Economies Protec-
tion Act (H.R. 1941), which included my bill, the Califor-
nia Clean Coast Act, within it. This landmark legislation 
will ban all future offshore oil and gas leasing off our 
coasts. It is a bold step to reject big oil and preserve our 
oceans, and it was bipartisan, too.

As we stop pollution from harming our oceans, we 
must work to reverse the damage that is already done. 
That’s why I introduced the Ocean Acidification Re-
search Partnership Act with Republican Congressman 
Don Young of Alaska. This bill would authorize NOAA 
to fund $5 million in annual research grants to research 
and raise awareness for acidification. In the Senate, there 
is a partner bill that does the same. We must know more 
about why our oceans are acidifying so we can change 
course to save them. In red and blue districts alike, legis-
lators have to step up and act now.

Climate change is real, and it is impacting our dai-
ly lives. We must look forward with a realistic lens and 
do what we can to mitigate this change, while prepar-

hopeful that these important bills will pass the Senate 
this year and be signed into law. 

While there has been progress in advancing sci-
ence-based policies, there is so much more that we need 
to do. It is time for the role played by the oceans to be-
come more of a focus in the discussions of mitigating cli-
mate change. I am committed to continuing to write and 
support bipartisan legislation that advances ocean ex-
ploration, fills gaps in ocean research, and seeks ocean-
based solutions to climate change. ST

Review&Forecast
Act Now to Save the Oceans 

By Rep. Salud Carbajal (D-Calif.)
U.S. House of Representatives

Growing up in Oxnard, 
California, I spent 

some of my free time at 
the beach taking in the 
beauty of our ocean. In 
the Central Coast commu-
nities that I now represent 
in Congress, we recreate 
on our coasts and beaches, 
and our economies thrive 
from fisheries and ecotour-
ism. This is not uncommon 
throughout the U.S.—almost half of this nation’s popula-
tion lives along the coast. Protecting our oceans is vital to 
our public safety, environment and economy.

The tides of our world have rapidly changed and our 
oceans have suffered the consequences. The industrial 
revolution shaped the modern world we know today, but 
it left a detrimental mark on our environment. Since the 
late 1700s, our population has grown from 700 million 
to nearly 8 billion. The rapid change in population, as 
well as oil drilling, increased carbon dioxide emissions 
and plastic pollution, has quickly depleted our oceans.

Oceans absorb carbon dioxide that is emitted into the 
atmosphere, shifting the water’s acidity. Over the past 
three centuries, ocean acidity has increased by 30 per-
cent. This increase is 100 times faster than any change 
in ocean acidity over the past 20 million years. Ocean 
acidification threatens the survival of plankton, the base 
of the marine food chain that are key to the survival of 
larger species. Highly acidic oceans harm coral reefs, im-
pairing coastal tourism and biodiversity.

In addition to increased acidity, our oceans have en-
dured devastating oil spills. In Santa Barbara, part of the 
district I represent, we’ve experienced the impact of oil 
spills time and time again. First, in 1969, when 3 mil-
lion gallons of oil gushed into the ocean, making the 
spill the largest in our nation’s history at the time and 
sparking broad environmental action and the creation of 



January 2020 |  ST 25 

ally, significant amounts of 
deep-sea resources are be-
coming available, which is 
enticing huge appetites for 
research and exploration, 
even before having com-
plete scientific evidence on 
how much has changed. 

Arctic economic and en-
vironmental interests have 
intensified, requiring efforts 
that are escalating beyond 

the capabilities of the eight members of the Arctic Coun-
cil (Canada, Denmark, Finland, Iceland, Norway, Russia, 
Sweden and the United States) and even perhaps beyond 
the 13 observing nations, among which are China, India, 
Italy and Japan.

In the wake of the peace dividend following the end 
of the Cold War, the decrease in defense spending has 
left the maritime strategic value of the region a low prior-
ity for many nations. However, through the engagement 
of icebreakers from Russia (40), Canada (seven), China 
(three) and the United States (two), the freedom of nav-
igation and trade in the Arctic is becoming increasingly 
available to the international stage. 

Historically, NATO has refrained from engaging in 
multilateral discussions on the rapidly evolving Arctic, 
leaving a subgroup of allies in the role of “NATO in the 
North.” Although there is no formal engagement in the 
region, times are ripe for an enhanced scientific interest 
by NATO. 

The severe lack of scientific knowledge in areas such 
as ice rheology and dynamics greatly limits analysis and 
accurate forecasting in the new era of submarine cat-
and-mouse games. Issues that demand further research 
include: how much the overturning circulation of dense 
water masses (related to the “conveyor belt”) is slowing 
down in response to the astounding freshwater input 
from melting ice; how sound speed in water has changed 
in relation to the new hydrographic properties; and, fur-
ther, what is the role of ambient noise generated by melt-
ing-ice processes. The amount of data available in the 
region is inadequate to define the new climatology and 
is at the root of a lack of understanding of the climate 
stability of the region as a whole.

In order to fully understand the impact of climate 
change on Arctic oceanography, scientists need to gather 
a vast amount of data, also from under Arctic ice. The 
large temporal and spatial sampling required can only 
be achieved by unmanned maritime underwater systems 
which exploit “new technologies” and concepts in col-
laborative autonomy. 

Many challenges remain to be tackled. These include 
dealing with harsh environmental conditions, limited 
platform endurance, under-ice navigation, limited speed 
and bandwidth of underwater acoustic communications, 
onboard computation capacity, and poor coverage from 
marginally present geostationary satellites.

While investing to solve these problems and working 
on advanced sensing and processing technologies (e.g., 

ing for its effects. We have seen fires, floods, mudslides 
and hurricanes pop up across the nation with increasing 
rapidity—we must be prepared. I introduced the biparti-
san Coastal State Climate Preparedness Act (H.R. 3451) 
to ensure coastal regions are resilient and ready in the 
face of climate disasters. This crucial bill would promote 
planning and strategic investments to address the natu-
ral disasters that wreak havoc on our communities and 
coastal ecosystems.  

Our wellbeing is directly linked to the wellbeing of 
our oceans. We must protect and restore what we have 
damaged—from re-evaluating our own wasteful habits 
to passing laws banning offshore oil drilling and joining 
global climate agreements. Now is the time to be bold. If 
we are not, our economy will falter; our coastal commu-
nities will wither; and future generations will not be able 
to enjoy the ocean in the way so many of us do. Moments 
with my children and grandchildren at the same beaches 
I enjoyed with my parents and siblings are invaluable. It 
is on us, here and now, to protect the oceans so all chil-
dren can experience these same cherished memories for 
generations to come. ST

Review&Forecast
On Thin Ice in the Arctic

By Sandro Carniel
Head, Research Division
NATO Science & Technology Organization 
Centre for Maritime Research and Experimentation, Italy

Eric Pouliquen
Head, Innovation Branch 
NATO Allied Command Transformation, U.S.

In September 2019, the 
Intergovernmental Panel 

on Climate Change (IPCC) 
released “The Ocean and 
Cryosphere in a Changing 
Climate,” a special report 
that devoted considerable 
attention to the vast area of 
the Arctic. Covering nearly 
5 percent of the Earth’s sur-
face and dominated by the 
Arctic Ocean, the region is 
one of the most heavily affected by the devastating con-
sequences of global warming.

The marine environment of the Arctic Ocean is rapidly 
changing due to climate change. The volume and thick-
ness of the sea ice is decreasing by 4 percent per decade, 
a rate of loss that has jumped to 280 gigatons per year, 
which is more than 3,000 times the weight of the Roman 
Colosseum per day. The massive loss of ice is making way 
for new shipping routes that are changing the economic 
and geopolitical context of the entire region. Addition-
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better understanding of scientific drivers in the region. 
Several options are being considered to more formally 
discuss this matter within NATO. In the interim, the Sci-
ence and Technology Organization Centre for Maritime 
Research and Exploration and the Allied Command of 
Transformation are taking the initiative to provide a fo-
rum for discussion about the scientific and geopolitical 
climate in the Arctic. 

Dealing with the complex Arctic problem is both sim-
ple and visionary. NATO recognizes and understands 
the changes that are rapidly approaching by relying on 
increased scientific understanding. Furthermore, NATO 
and its member nations are increasingly working collab-
oratively among different disciplines, leveraging existing 
assets and resources within the organization. This ap-
proach will mitigate the funding challenge and address 
what is over and above what individual NATO nations 
can do on their own. 

A proactive stance is the best way to engage with the 
immense challenges of the Arctic. ST

those related to quantum sensoring), it appears clear that 
higher volumes of more “classical” oceanographic data 
would provide an immediate knowledge advantage, al-
lowing the use of consolidated approaches (e.g., big-data 
analytics) at the same time.  

The rapidly changing climate is also driving the evolv-
ing geopolitical situation in the Arctic, and the lack of 
a strategy to understand and anticipate environmental 
changes increases the risk of political and military con-
flict. The new reality brought on by climate change has to 
be faced scientifically, militarily and politically by the in-
stitutions and nations dealing with the Arctic. These enti-
ties must develop a mid- to long-term strategic vision that 
adopts multidisciplinary and interdisciplinary approach-
es while anticipating the role of new technologies that 
can support the science and apprehending security and 
environmental considerations together in their agenda. 

A multilateral organization such as NATO is naturally 
suited to address these critical security issues, and, in-
deed, a shift in the perspective on the Arctic is already 
happening within the organization. 

In response to the above-mentioned concerns, NATO 
is strengthening its presence in the Arctic by leveraging 
and coordinating efforts already underway. For example, 
the NATO Research Vessel (NRV) Alliance has conducted 
research in the High-North region for the past few years 
in collaboration with many NATO nations that are on the 
Arctic Council or are observer states.

This is creating a broad interest and request for a 
GeoSpectrum Technologies Inc
Optimizing Underwater Acoustics

10 Hz to 1000 Hz bandwidth
Communications to thousands of meters
Lightweight, compact, and robust

Review&Forecast
2020: A Fresh Start 
For the Offshore Industry

By Erik Milito
President
National Ocean Industries Association (NOIA)

After years of downturn, 
the energy industry is 

in the midst of an offshore 
revival. For the first time in 
five years, offshore spend-
ing increased in 2019 and 
should continue to grow 
in 2020 and beyond. The 
past year is also likely to 
be the first time in years 
that offshore spending has 
outpaced spending on on-
shore shale activity. Adding to the offshore momentum, 
construction has begun on the first wind farm in U.S. 
federal waters, which is expected to power 3,000 homes 
by the end of 2020.   

In many ways, offshore oil and natural gas is bounc-
ing back because it has to. The global economy relies 
upon oil and gas to ensure a high quality of life and will 
continue to do so for years to come. Rapidly growing 
populations are going to need more and more energy. 
Between 2016 and 2040, the global population will in-
crease by 1.8 billion people—the equivalent of adding 
an additional China and India to the world. The growing 
world—and the accompanying global middle class—
will demand more cars, air conditioning, household 
appliances, cell phones and the other staples that make 
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move our industry as a source of safe, affordable and 
reliable power. Their ideas are the last thing Americans 
need. 

On the campaign trail, cavalier promises by presiden-
tial hopefuls to ban oil and natural gas production and 
exploration have become popular catechisms. Even the 
candidates branded as moderates are calling for the ban-
ning of new leases on federal lands and waters. 

In Washington, D.C., the House of Representatives 
returned from the August recess with a trio of bills ban-
ning energy development. Among other things, the bills 
would indefinitely lock away oil and natural gas develop-
ment in the Atlantic and Pacific Oceans and the Eastern 
Gulf of Mexico. The bills, which are the opening salvo of 
the Green New Deal, increase our foreign-energy depen-
dency and ship off billions of dollars’ worth of jobs and 
economic growth abroad. Offshore oil and gas develop-
ment is also the primary revenue source for the Land and 
Water Conservation Fund, with billions of dollars provid-
ed to state and local governments to fund parks, recre-
ation and wildlife programs. Turning the clock back on 
offshore oil and gas production would also set back this 
important, bipartisan conservation program.

Even progress on wind projects has been targeted. 
Some of the voices that say the U.S. cannot afford new 
investments in oil and natural gas projects are calling for 
a two-year moratorium on U.S. offshore wind projects. 

Our industry can be proud of its record. American en-
ergy production means sustainable and environmentally 
conscious energy production. Not only is the U.S. the 
leader in oil and natural gas production, the U.S. is a 
world leader in the reduction of greenhouse gas emis-
sions. Americans do not have to choose between envi-
ronmental responsibility and energy security—we can do 
both.

Our industry’s record is why there are still bipartisan 
energy solutions that Washington, D.C., will embrace. 
American offshore energy has enhanced our national 
security, providing a much needed geopolitical buffer 
for our allies, many of whom prefer U.S. supplies on the 
global market rather than Russian or Iranian oil. From oil 
and natural gas producers to wind operators to the ser-
vice and supply companies that keep the industry run-
ning, each one of NOIA’s members tells a compelling 
story that policy makers need to hear. As the pendulum 
swings back offshore, NOIA is proud to echo your voice 
and lead the way to a stronger offshore industry. ST

modernity. Oil and natural gas will continue to meet the 
bulk of growing energy demand for the foreseeable fu-
ture. 

To meet rising oil and natural gas demand, offshore 
platforms will need to become stable anchors of ener-
gy production. These technological marvels account 
for massive production, with some platforms producing 
upwards of 100,000 barrels of oil per day for decades.  
Globally, the offshore region accounts for nearly 30 per-
cent of total oil production.

More than 100 offshore projects were expected to 
come online in 2019—more than double the number of 
projects from 2016. This past year also had the potential 
of an additional $127 billion in new offshore projects 
globally that could have been sanctioned. Along with 
meeting global demand, new production will drive eco-
nomic growth and energy security. 

While new projects offshore Brazil and Guyana are 
winning the headlines, the U.S. Gulf of Mexico is no 
less important. The U.S. Gulf of Mexico is expected to 
continue its record-setting oil and natural gas production 
numbers of 2018 and 2019 into 2020. Thanks to new 
technologies and systems, offshore oil and natural gas 
companies are lowering development costs and are offer-
ing stronger financial returns for producers and investors, 
and the industry is delivering this energy while continu-
ously improving the safety of operations. 

Just as exciting, the U.S. offshore wind industry is 
poised for dramatic growth. In 2016, the U.S. had exact-
ly one offshore wind farm. Today, wind farms are under 
contract offshore seven states, with even more on the 
way. Twenty-two gigawatts of offshore wind has been ap-
proved or committed in the U.S. In just a few short years, 
the largest wind turbines in the world will crown the U.S. 
Atlantic Outer Continental Shelf. 

As construction begins on new wind projects, Amer-
icans will be able to count on a headwind of jobs and 
economic growth. A recent report by the Special Initia-
tive on Offshore Wind (SIOW) predicts that by 2030, off-
shore wind companies will spend nearly $70 billion in 
capital expenditures. Thousands of foundations and wind 
turbine generators and thousands of kilometers of cables 
will need to be manufactured, delivered and installed. 
Americans are truly witnessing the start of an ascendant 
industry.  

However, the energy industry still faces substantial 
challenges. A chorus of anti-energy voices want to re-

“Not only is the U.S. the leader in oil and natural gas production, 
the U.S. is a world leader in the reduction of greenhouse gas emissions.” 
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Review&Forecast
The Power of Partnerships

By Jon White
President and CEO
Consortium for Ocean Leadership (COL)

An enduring ocean im-
age is that of a clown-

� sh resting in its sea anem-
one home. In this symbiotic 
relationship, the clown� sh 
� nds safety among the 
anemone’s poisonous ten-
drils, thanks to its immu-
nity to its toxins, while the 
anemone bene� ts from the 
� sh’s waste and movement. 
The partnership allows the 
individual species to survive, which bene� ts the larger 
ocean ecosystem.

It’s not only in the ocean these partnerships exist to 
the bene� t of individuals and for the greater good. Part-
nerships are equally important to advance ocean science 
and technology in support of a healthy, sustainable, pro-
ductive ocean. The diverse stakeholders working to this 
end, such as the federal government, academia, industry 
and philanthropy, have interests that look like an over-

lapping Venn diagram with more shared priorities than 
unique ones. As a consortium of academic institutions, 
industry, philanthropy and aquariums, COL is unique-
ly positioned to enhance these partnerships, which was 
clearly articulated by attendees during November’s 
“White House Summit on Partnerships in Ocean Science 
and Technology.” 

Critical to growing ocean partnerships is increased 
support for and revitalization of the National Oceano-
graphic Partnership Program (NOPP). For more than 20 
years, NOPP has advanced ocean science and technol-
ogy partnerships over a range of topics, including ocean 
exploration, technology development, environmental 
monitoring and Earth systems modeling. Our 2019 Pub-
lic Policy Forum, “U.S. Ocean Policy: Past, Present and 
Future,” underscored the importance of working across 
sectors to advance ocean science and effective policy 
and to rapidly grow the inclusive, dynamic partnerships 
necessary to advance ocean technology. Revitalizing and 
further investing in NOPP will do this, growing our na-
tion’s ocean science and technology enterprise to grand 
new successes. 

COL’s 2019 Partnerships
Advanced Ocean Science Education. COL hosted the 

National Ocean Sciences Bowl (NOSB) Finals in Wash-
ington, D.C., instead of at one of our regional bowl lo-
cations. Our partners in the local ocean science com-
munity showed up in droves to help, offering their time 

www.sname.org/join
USE CODE: ST01

Grow Your Career
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Grow Your Industry   
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Growing the Blue Economy. The stability of the blue 
economy is critical to that of our national economy. Pro-
jections show growth in the ocean economy will out-
pace the global economy from 2010 to 2030, doubling 
its contribution to global value from $1.5 trillion to $3 
trillion. As was evidenced during our Industry Forum, 
it’s critical industries not operate in silos but successful-
ly coexist with others—which will require strengthening 
cross-sector and public-private partnerships.

Leading to an Ocean ‘Moonshot.’ NOAA’s Of� ce of 
Exploration and Research (OER), our only federal organi-
zation dedicated to exploring the global ocean, is one of 
NOAA’s most successful undertakings. Recently, there’s 
been an uptick in ocean exploration outside the federal 
sector. To take advantage of all available resources and 
to make ocean exploration a truly national venture, we 
must create partnerships between the government, aca-
demia, technological innovators and more. In 2020, COL 
is thrilled to be working with OER in strategic planning 
and partnership building. Maybe we can capture the 
public’s imagination enough for an ocean “moonshot.”

Opportunities for ocean partnerships are endless. 
What is needed to further advance environmental DNA 
technologies to better understand our ocean with just 
a sample of seawater? Can genomics and genetic engi-
neering address our conservation challenges? COL looks 
forward to using the partnership tools of today—like 
NOPP—to move our ocean science and technology part-
nerships into tomorrow. ST

as moderators, � eld-trip leaders, mentors and more. We 
are so grateful to them for demonstrating the power of 
partnerships and showing students how teamwork will 
be essential to their success long after graduation. 

Ensured a Lasting Legacy. Following the Deepwater 
Horizon oil spill, dedicated research from the Gulf of 
Mexico Research Initiative (GoMRI) and the convening 
power of the Gulf of Mexico Oil Spill and Ecosystem 
Science (GoMOSES) Conference, each a COL-support-
ed partnership in its own right, have been key to ensur-
ing science is shared across sectors and disciplines. As 
GoMRI prepares to wrap up in 2020 following a decade 
of groundbreaking work, COL has coordinated synthesis 
and legacy efforts to ensure the lasting impact of discov-
eries made over the last decade and that future partner-
ship efforts build off what has already been done. The 
2019 GoMOSES Conference contributed to this by bridg-
ing basic and applied research to inform decision making 
and identify information gaps, and the 2020 conference 
will continue bringing stakeholders together to assess 
and synthesize how far Gulf science has come and to set 
a course for restoration.

Helped Understand Offshore Wind. Last year’s an-
nual Industry Forum, in collaboration with the Special 
Initiative on Offshore Wind, focused on our nation’s na-
scent offshore wind energy industry—a critical part of 
growing the blue economy. 

Chief among takeaways was the need for strong part-
nerships to ensure the enterprise coexists with others in 
the marine space, from North Atlantic right whales to 
� shers to the U.S. Navy. More collaboration and com-
munication across sectors are necessary during the plan-
ning stage for the community to take full advantage of all 
possibilities: Imagine if every offshore turbine has ocean 
observing capabilities!

Convened a Decadal Meeting of the Minds 
(OceanObs’19). Last year saw the third installment of 
the decadal OceanObs conference, a community-based 
event that brought together stakeholders across nation-
al, sectoral and disciplinary divides to plan the future of 
ocean observing. COL organized the scienti� c program 
in collaboration with international program committee 
members and sponsors. One big takeaway was the glob-
al scienti� c community needs to codevelop and employ 
new ocean observing technologies with those who use 
the data to maximize value and to better anticipate po-
tential uses.

In 2020, COL will continue advancing partnerships. 
While in some cases our role is clearly de� ned, in other 
cases our role is still evolving as we get a better look at 
the ocean-scape of tomorrow.  

COL’s 2020 Partnerships
Setting the Stage for the Next Decade. We need to 

make sure the UN Decade for Ocean Science for Sus-
tainable Development (2021 to 2030) is a UN Decade 
like none other. The ocean science and technology com-
munity must take the lead and work in partnership to 
achieve goals such as “revers[ing] the cycle of decline in 
ocean health.” 

Ocean EngineeringOceanOcean
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Funding Support for XOCEAN
Ocean data company XOCEAN has announced suc-

cessful completion of a €7.9 million funding round to 
support international scaling plans. XOCEAN is trans-
forming the way ocean data are collected by using USVs. 
The company has recently delivered projects for BP, 
Equinor, PX Group and the U.K.’s Maritime and Coast-
guard Agency. The services provided by XOCEAN in-
clude seabed mapping, subsea structure inspection and 
environmental monitoring.

New Approach to Deploy NGSO Satellites
The 38th ITU World Radiocommunication Confer-

ence (WRC-19) has adopted a new innovative mile-
stone-based regulatory approach for the deployment of 
nongeostationary satellite orbit (NGSO) satellites in spe-
cific bands and services, including megaconstellations 
in low-Earth orbit (LEO). The milestone-based approach 
will provide a regulatory mechanism to help ensure that 
ITU’s Master International Frequency Register reasonably 
reflects the actual deployment of such NGSO satellite 
systems in certain frequency bands and services. 

In defining more flexible time lines and objective cri-
teria, this approach seeks to strike a balance between 
the prevention of spectrum warehousing, the proper 
functioning of coordination mechanisms, and the opera-
tional requirements related to the deployment of NGSO 
systems.

Collaboration for Major Fuel Savings
Norwegian Golden Energy Offshore’s long-term 

collaboration on vessel performance monitoring with 
Kongsberg Maritime and recent deployment of the con-
tainerized SAVe Energy battery system is now delivering 
operational fuel savings of 20 percent. The results have 
been achieved on Golden Energy Offshore’s UT 776 CD 
design platform supply vessels. Golden Energy Offshore 
and Kongsberg Maritime have been monitoring and ana-
lyzing data from the ships since 2015.

Octans for SEA Vessels
iXblue will supply the Octans fiber-optic gyrocom-

pass to both tall ship research vessels operated by the 
U.S.-based Sea Education Association (SEA). 

For nearly 50 years and more than 1 million nauti-
cal miles sailed, SEA has educated students about the 
world’s oceans through its Boston University-accredited 
study abroad program, SEA Semester. 

Intellian Now Manufactures Certus
Iridium Communications Inc. has announced Intellian 

as the newest manufacturer of Iridium Certus maritime 
terminals. Intellian is introducing the C700 terminal to 
enable a variety of applications, including safety, bridge 
and crew-welfare communications; connected-ship IoT 
capabilities such as engine monitoring and remote diag-
nostics; and situational awareness reports.

Designed to provide the fastest L-band broadband ser-
vice in the industry, the C700 will deliver up to 352 kbps 
transmission and 704 kbps reception speeds. ST

Merger Creates OneOcean
ChartCo and Marine Press have announced their 

merger. The move will result in the creation of a new 
company called OneOcean that will offer the largest 
range of navigation and compliance solutions into the 
maritime sector, according to the companies. 

During the coming months, the two companies will 
transition to a single OneOcean business operation. 

SGS Makes Two Acquisitions
Subsea Global Solutions (SGS) has acquired Under-

water Contractors Pte. Ltd. (UWC), a commercial diving 
firm based in Singapore, and Gray Diving Services Pty. 
Ltd. (GDS), a commercial diving firm based in Sydney, 
Australia, through separate transactions. 

With these two tandem acquisitions, SGS expands 
its global footprint in Asia-Pacific beyond Busan, South 
Korea, and increases the number of its homeports world-
wide to 13.

New Polar Ship Guidelines
The International Code for Ships Operating in Polar 

Waters (Polar Code), adopted by the UN International 
Maritime Organization (IMO), requires shipping compa-
nies intending to operate in polar waters to develop a 
Polar Water Operational Manual (PWOM) in order for 
their ships to be issued with a Polar Ship Certificate. 

New joint guidelines from the International Chamber 
of Shipping (ICS) and the Oil Companies International 
Marine Forum (OCIMF) aim to support shipping compa-
nies by providing advice on how to develop a PWOM 
that best suits their needs, taking into account the en-
vironmental hazards and the nature of their operations.

MacArtney Expands in Europe
MacArtney Underwater Technology will launch 

MacArtney Italy to support local Italian customers. At the 
helm will be Managing Director Vincenzo Mauro, who 
has a background in academia and the private sector, 
including underwater technology sales and management 
positions.

Support for Maritime Businesses
Seabury Maritime LLC, a global maritime investment 

banking and industry advisory company and a subsidiary 
of Seabury Capital Group, has formed a strategic partner-
ship with Lloyd’s Register (LR) to support maritime cli-
ents with key business decisions. The partners will build 
a platform to help shipowners and other shipping stake-
holders better assess the risks and opportunities facing 
their businesses.

This service will help clients navigate operational and 
capital expenditure challenges in a fiercely competitive 
marketplace, boosting profitability, revenue and opera-
tional efficiency, and addressing ongoing concerns, in-
cluding regulation, shrinking margins, geopolitical risks, 
and physical and cybersecurity threats.

international



January 2020 |  ST 31 

US to Formally Withdraw from Paris Agreement
In November, the U.S. began the process to withdraw 

from the Paris Agreement by submitting formal notifica-
tion of its withdrawal to the United Nations. The with-
drawal will take effect one year from delivery of the no-
tification.

U.S. President Donald Trump made the decision to 
withdraw from the Paris Agreement because of what he 
deems the unfair economic burden imposed on Ameri-
can workers, businesses and taxpayers by U.S. pledges 
made under the agreement. 

Critics argue this is short-sighted. Rep. Eddie Bernice 
Johnson (D-Texas) said in a statement, “It is embarrassing 
that the U.S. has now formally abandoned not only this 
international agreement but the Americans who are deal-
ing with the very real consequences of climate change.” 

Fugro USA Executive Continues as Head
Of NOAA Hydrographic Panel

NOAA has reappointed Fugro USA President Edward 
Saade to its Hydrographic Services Review Panel (HSRP). 
The 15-member federal advisory committee comprises 
individuals with a range of maritime expertise to provide 
independent recommendations for improved navigation 
services and coastal resilience. 

Saade has served on the panel since 2016. 

House Bill to Reform Harbor Maintenance 
Trust Fund Act Passes

The American Association of Port Authorities (AAPA) 
expressed support for H.R. 2440, the Full Utilization of 
the Harbor Maintenance Trust Fund Act, which has ad-
vanced in the U.S. House of Representatives. The legis-
lation would enable Congress to appropriate $34 billion 
over the next decade to restore America’s federal naviga-
tion channels to their originally constructed widths and 
depths, thereby improving their safety and reliability to 
handle today’s larger ships and growing trade. 

House Transportation and Infrastructure Committee 
Chairman Peter De Fazio (D-Ore.) has continued to lead 
the push to fully use the Harbor Maintenance Tax (HMT), 
of which AAPA seeks comprehensive reform.

“Passage of H.R. 2440 is a critical first step to solve the 
problems with the HMT,” said AAPA President and CEO 
Chris Connor. “The legislation will stop the diversion of 
HMTF payments and provide a means for Congress to 
spend down the more than $9 billion that has been di-
verted in previous years.” 

House passage of this bill is a major milestone toward 
full Congressional HMT legislation enactment. The next 
action lies with the Senate, where the Environment and 
Public Works Committee is anticipated to release initial 
HMT legislative language as part of its Water Resourc-
es Development Act. AAPA wants legislation to address 
the needs of donor and energy-transfer ports and provide 
funding certainty for emerging harbors and the Great 
Lakes navigation system. ST
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Undergraduate level classes will be held at USM’s Marine 
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SonarPoint is capable of localizing 
various marine mammal vocaliza-
tions to within 1- to 3-m accuracy. 
SonarPoint’s localization method 
relies on a differential time of arriv-
al of each vocalization between the 
deployed recorders. Vocalizations 
may be plotted on a hyperbola rel-
ative to the recorder positions and 
DTOA. Desert Star Systems LLC.

Wave-Height Sensor
Utilizing GNSS to measure wave 

statistics, the Brizo-X directional 
wave-height sensor runs autono-
mously and can output over RS-
232 or send messages over one of 
the embedded telemetry options 
available. Wave statistics include: 
max wave height, signi� cant wave 
height, peak period, mean wave 
direction and mean spread. Xeos 
Technologies Inc.

3D Forward-Looking Sonar
Designed with a smaller and light-
er transducer, the Argos 350 has 
a 350-m range of detection. It is 
well-suited for mid-size yachts from 
18 to 40+ m. FarSounder Inc.

Updated Sonar Software
SonarWiz 7.5 is a new release 
that includes more than 100 nov-
el features and updates. Key en-
hancements include processing for 

Klein MA-X 600 View data (a nadir 
gap-� ller sonar) and support for 
EdgeTech 4205 tri-frequency sonar. 
Chesapeake Technology Inc. 

Tension Load Cell
Subsea Link is a standard prod-
uct for applications up to 2,000-m 
depth. It can be rigged with Crosby’s 
ROV shackles and Trawlex shack-
le range. The IP68/NEMA 6P-rated 
Subsea Link has components from 
SubConn. Straightpoint.

Coating for Transducers
Foulfree releases marine growth, 
reducing the maintenance need-
ed to keep transducers clean and 
streamlining water � ow. It is bio-
cide-free and does not poison ma-
rine growth. Once cured, Foulfree 
forms a super-slippery surface over 
the transducer, preventing marine 
growth from attaching to its surface. 
Propspeed.

 productdevelopment
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Underwater Acoustics

Oil-Spill Monitoring

Oil-spill monitoring buoys and 
land-based systems utilize a re-
al-time, noncontact hydrocarbon 
sensor, which is equipped with a 
pulsed UV LED beam and opti-
cal photo-detector with onboard 
software to enable detection of oil 
spills autonomously and immedi-
ately alert the users to any changes 
to protect vulnerable areas. OSIL.

Visualization Platform
AlViVi (Alewijnse Virtualization & 
Visualization) is a digital platform 
that can visualize multiple ship’s 
systems on individual screens. At 
the same time, a single system can 
be selected for display on multiple 
screens around the vessel. Alewi-
jnse Marine. 

Marine Drill
Mounted on a large ROV, MD-
5000-T is a marine drill designed to 
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collect seabed cores. It can collect 
cores at multiple points in one dive 
and can drill ocean � oor points by 
using an ROV manipulator arm. Ko-
ken Boring Machine Co. Ltd.

sites. The lightweight nanocom-
posite polymer solution is available 
from 1 to 12 GHz. Trelleborg AB. 

Bespoke Cyber Protection
S-Marine Dome and S-Port Dome 
are suitable for ship, offshore ener-
gy and terminal operators. They can 
be easily installed on all ship, port 
or offshore OT systems, including 
navigational equipment, machinery 
control systems and cargo-handling 
equipment. Naval Dome Ltd. 

Display Graphics
State-of-the-art vector graphics 
with the latest in data presentation 
techniques combine in Poseidon to 
offer the user the ability to create 
stunning data and control displays 
and the functionality to import � oor 
plans and beautiful photographs 
into the system. It can be installed 
with simple, low-cost cables be-
tween devices. Oceanic Systems 
(UK) Ltd.

Ballast Water Management System
Ecochlor’s treatment technology 
uses chlorine dioxide on board the 
vessel to treat ballast water in a sin-
gle pass at uptake. It is effective in 
all water types and conditions with-
out the need for crew to adjust the 
operating parameters. Ecochlor Inc.

App for Ropeless Fishing
Trap Tracker is a mobile phone-
based app to control the EdgeTech 
Ropeless Fishing System. It allows 
� shers to virtually mark their traps 
and trawl lines on a chart, record 
the position and catch quantity, and 
upload the information to a cloud 
database. EdgeTech.

Sulphur Cap Compliance Check
To support improved industry man-
agement of risk and safety ahead 
of the implementation of the 2020 
IMO sulphur cap, the operators of 
vessels over 8,000 DWT can con-
� rm their compliant fuel choices 
and ship implementation plans in 
the new compliance assessment 
platform Qi. Users will have the 
ability to view the vessel’s method 
for IMO 2020 compliance as de-
clared by the ISM operator. Right-
Ship. ST
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sound by design

Multibeam Imaging Sonars
Single and Dual Frequency Operation

Portable Sidescan Sonars
Towed, OEM, Hull and Pole Mounted

Micro-USBL Tracking Beacons 
Bidirectional Acoustic Data Modems

Convertible VSAT System

The latest model of the NX Series 
is the v130NX, the world’s � rst Ku-
Ka convertible VSAT terminal with 
a 1.25-m re� ector. It is an ideal 
platform for high-speed global in-
ternet on ships, offshore vessels and 
superyachts. It is compatible with 
GEO, MEO and LEO constellations. 
Intellian Ltd.

Monitoring Platform
Sofar Strider suits coastal, nearshore 
and inland environments. It collects 
real-time video from above and be-
low the waterline and can collect 
water-quality parameters, perform 
bathymetric surveys and monitor 
underwater acoustics. Sofar Ocean 
Technologies.

Deck Purge Box
DPB-107, in combination with a 
self-sealing purge port and pres-
sure-proof cap, removes mois-
ture from deep-sea housings, both 
spheres and cylinders. Global 
Ocean Design LLC.

Offshore, Subsea Lever Hoist
SSL5 incorporates the patented 
quad pawl (QP) mechanism that 
synchronizes a set of four pawls that 
constantly work together to mini-
mize the time and distance to the 
next point of engagement. It over-
comes the current industry norm of 
single-use immersion hoists. Wil-
liam Hackett Ltd.

Radar-Absorbing Material
Frame is designed for offshore wind 
turbines, blades and nacelles. It 
mitigates wind turbine radar inter-
ference problems, unlocking giga-
watts of new potential wind farm 
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USCG Approves Evac BWMS
The Evac Evolution Ballast Wa-

ter Management System (BWMS) 
has received type approval from the 
U.S. Coast Guard (USCG). The sys-
tem is manufactured by Cathelco, 
now part of the Evac Group, which 
attained USCG Alternate Manage-
ment Systems (AMS) acceptance for 
its original BWMS more than four 
years ago.

Hyper-bb Development
Sequoia Scienti� c Inc. Scientist 

Dr. Wayne Slade has developed a 
hyperspectral backscattering instru-
ment (Hyper-bb) through a NASA 
Phase II SBIR (Small Business Inno-
vation Research) grant. A prototype 
has been delivered to NASA for 
testing. This is Slade’s and Sequoia’s 
second SBIR-funded development 
and delivery in 2019.

The Hyper-bb product is expect-
ed to be available for order in the 
� rst quarter of 2020.

enable an underwater robotics data 
acquisition and data analytics as a 
service business for ultrahigh-de� ni-
tion sea� oor imaging, mapping and 
analytics.

The Ocean Supercluster will 
provide an investment up to a max-
imum of $5.9 million to the Ocean-
Vision project. 

Funding for Marine Fire� ghting 
Rescue Vessel

The Canaveral Port Authority will 
receive $1.5 million from the state 
of Florida to support the acquisition 
of a specialized � reboat to provide 
marine � re� ghting and rescue ca-
pabilities for Port Canaveral and 
the surrounding communities. The 
Marine Fire� ghting Rescue Vessel 
(MFRV) will offer enhanced � re pro-
tection and response-time capabili-
ties to serve the port’s growing mar-
itime operations.

TTI to Stock SEACON Products 
TE Connectivity will begin stock-

ing six of its high-demand SEACON 
product lines for the marine, oil and 

MTS, SUT Join Forces
The Marine Technology Society 

(MTS) and the Society for Underwa-
ter Technology (SUT) have entered 
into a three-year memorandum of 
agreement to explore ways to work 
together to the bene� t of their col-
lective membership. Both SUT and 
MTS focus on the facilitation, devel-
opment and application of marine 
science and technology for purpos-
es of exploration, understanding 
and sustainable use of the ocean 
and its resources. 

Canada’s Ocean Supercluster 
Commits Funding to Kraken

Kraken Robotics Inc.’s wholly 
owned subsidiary, Kraken Robotic 
Systems Inc., has been condition-
ally approved by the Ocean Su-
percluster to move forward with its 
OceanVision project. 

OceanVision is a three-year, $20 
million project to develop new ma-
rine technologies and products to 

  oceanbusiness

•	 CHIRP	technology	at	a	fraction	of	

the	cost	of	competition

•	 Increased	range	&	resolution

•	 Commercial	construction

•	 Includes	software	and	GETAC	®					

		semi-rugged	laptop

•	 Break	apart	fish	for	easy	transport

•	 Includes	keel	weight

JW	Fishers	Mfg.,	Inc

(800)822-4744

(508)822-7330	

Email:	info@jwfishers.com

www.jwfishers.com

Remove	the	water...with	CHIRP

Fishers NEW CHIRP 450/900 kHz 
Side Scan Sonar has arrived!



 January 2020 |  ST 35 

gas market with TTI Inc., a special-
ty distributor of electronic compo-
nents and one of TE’s largest global 
distribution partners. The SEACON 
product lines that customers will 
be able to buy through TTI are: 55 
Series, All-Wet, HUMMER, Micro 
WET-CON, Rubber Molded Con-
nectors and WET-CON.

L3Harris Arises from Merger
L3Harris Technologies Inc. is 

merging with Harris Corp. to create 
an agile global aerospace and de-
fense technology company unique-
ly positioned to deliver innovative, 
affordable mission solutions that 
can be rapidly � elded. The new 
company is called L3Harris.

WFS Expands
WFS Technologies, specializing 

in Subsea Internet of Things (SIOT) 
devices for asset integrity manage-
ment, has expanded into Houston 
and Brazil.

Energy Industry Sales Director 
Molly Reyes joins the WFS senior 
leadership team to lead the new of-
� ce and explore opportunities in the 
growing energy sectors of the Gulf 
of Mexico and North American ter-
ritories.

 
Quiet Ship Workshop Results

Acentech, a Cambridge, Mas-
sachusetts-based noise, vibration 
and acoustical consulting � rm, has 
issued its � nal report to Transport 
Canada concerning the Quiet Ship 
Workshop held at the Internation-
al Maritime Headquarters (IMO) in 
London. 

Some of the key policy and re-
search recommendations that came 
out of the event include: biological 
underwater radiated noise (URN) 
limits are not available at this time, 
so ship-based URN limits should be 
studied; noise mitigation measures 
should align with efforts to improve 
energy ef� ciency and reduction of 
greenhouse gas emissions; vessel 
URN data should continue to be 
gathered to understand issues and 
validate modeling; research on 
shipboard noise control technolo-
gies should be advanced; a compre-
hensive framework of international 
standards for URN measurement 

should be developed; and there 
should be an increase in education/
outreach to shipowners, designers 
and builders, and machinery and 
equipment manufacturers.

Port of Cartagena 
Invites More Traf� c

Cartagena, Colombia’s premier 
port, is becoming increasingly im-
portant as a regional transportation 
hub. Last year, Panalpina set up the 

� rst ocean freight hub in Cartagena 
for Central and South American LCL 
(less than container load) cargo. 

The Port of Cartagena had the 
fourth highest throughput of all 
container gateways in Latin Amer-
ica and the Caribbean in 2018, 
according to the UN’s Economic 
Commission for Latin America and 
the Caribbean. The port handled 2.9 
million TEU in 2018, 6.9 percent 
more than in 2017. ST
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Industry Collaborates with
Scientists for INSITE

The INSITE program has 
launched a major collaboration 
between offshore industries and re-
searchers, designed to give marine 
scientists access to valuable indus-
try-acquired ecological data.

INSITE is a scientific research 
program to increase understanding 
of the influence of man-made struc-
tures on the ecosystem of the North 
Sea. It has attracted recognition and 
support from industry, government 
(through BEIS and DEFRA) and 
the scientific community (through 
the Natural Environment Research 
Council, NERC). 

Now in its fifth year, following 
the completion of a foundation 
phase of research, the program has 
moved into a second phase. A key 
outcome from the foundation phase 
was that new data are needed to 
maximize the outcomes from the 
science program. The second phase 
has been developed in partnership 
with NERC and CEFAS and includes 
a new GIS-based data-sharing por-
tal, INSITE Interactive, to give scien-
tists access to industry data.

MacGregor to Supply Chinese
R&D Deepwater Project

MacGregor has received an or-
der from the China National Off-
shore Oil Corp. (CNOOC) to sup-
ply the riser pull-in system for a 
deepwater floating production unit 
(FPU) located in the Lingshui 17-2 
gas field. Delivery will take place in 
2020.

The Lingshui 17-2 gas field is 
CNOOC’s first R&D deepwater 
project, situated in the northern 
part of the Qiongdongnan Basin in 
the western continental shelf of the 
northern South China Sea, with wa-
ter depths from 1,220 to 1,560 m.

Using LiDAR for Subsea 
Survey-Grade Measurements

3D at Depth Inc. recently con-
ducted a successful technology 
showcase in partnership with the 
Norwegian Forum for Offshore 
Survey and Positioning  (NOSP) 

and OneSubsea to demonstrate the 
potential of survey-grade measure-
ments from hovering (moving) res-
ident systems with an emphasis on 
utilizing subsea LiDAR technology. 

The event took place in Horsoy, 
Norway, and was developed to en-
gage subsea energy experts to pose 
the question: At what stage does 
the survey community need to be 
involved with field layout planning 
to ensure survey-quality measure-
ments are reliable from a resident 
system? 

The program successfully 
demonstrated that from controlled 
survey markers (targets) placed 
around the survey location, 3D at 
Depth’s subsea LiDAR-controled 
beam repeatably acquired sur-
vey-grade measurements in sin-
gle-sector scans while hovering. 
Simultaneously during data acquisi-
tion, a small simulated gas leak was 
also detected.

Viewport3 Transitions 
To New Market

Aberdeen-based subsea 3D 
scanning specialist Viewport3 is 
entering the decom market after 
securing two pre-removal scanning 
contracts.

Viewport3 will provide the oper-
ators with the intelligence they need 
to make decisions about the remov-
al of items from the seabed, reduce 
ad-hoc engineering and minimize 
time spent offshore.

Saturation Diving System
For COOEC Vessel

Unique Group has been award-
ed a contract by China Offshore Oil 
Engineering Co. Ltd. (COOEC), an 
EPCI contractor, to design, manu-
facture and deliver a classed satu-
ration diving system to be integrat-
ed on COOEC’s vessel, including 
technical support during and after 
installation. 

All equipment will comply with 
DNV and International Marine Con-
tractors Association (IMCA) guide-
lines. 

Additionally, the turnkey pack-
age will include Unique Equip-

ment Manager (UEM), a digitalized 
planned maintenance system to 
accurately track the status of the 
equipment, thereby minimizing op-
erational downtime.

Motive Adds New Division
Motive Offshore Group, a spe-

cialist in marine equipment fabrica-
tion and rental, rounded off the final 
quarter of 2019 with the launch of a 
new Flexibles division and support-
ing acquisition.

Motive has completed the acqui-
sition of Stavanger-based Pumptech, 
reflecting the ambitious growth 
strategy that followed significant 
investment in 2019 from EV Private 
Equity.

Specialists in flexible flowlines 
and umbilical testing, Pumptech 
brings a large fleet of Zone 2-ac-
credited hydraulic pump units 
(HPUs) to the company. 

On the back of a strong inter-
national operational history in oil 
and  gas, renewables and maritime 
markets, the new combination of 
services will be fundamental to 
Motive’s continuing global growth, 
providing clients with an enhanced 
one-stop shop.

Deep Site Survey via AUV
For Brunei Shell

Fugro has successfully complet-
ed the first deepwater AUV site sur-
vey for Brunei Shell Petroleum Co. 
Sdn Bhd (BSP). 

The survey was performed in wa-
ter depths of 600 m using the Fugro 
Equator, a dedicated geophysical 
survey vessel, and the Fugro ES-V 
AUV, and completed with zero 
HSSE incidents. The survey results 
will be critical for planning a safe 
drilling program and will provide 
key inputs for engineering and de-
sign studies for pipeline routing and 
subsea structures in future deepwa-
ter field developments.

Following the successful site 
survey, BSP subsequently awarded 
Fugro the associated geotechnical 
site investigation and geoconsultan-
cy contract. The project included a 
review of the geophysical data and 
desktop study to assist BSP in defin-
ing the geotechnical scope of the 
work. ST
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Improvement Project 
For Fishery Simulator

Kongsberg Digital (KDI) has 
signed a new contract with the 
Norwegian Seafood Research Fund 
(FHF) to initiate a new phase of de-
velopment on its groundbreaking 
K-Sim Fishery simulator system. 
One of the goals is to enable re-
search and training on release in 
purse seine operations to prevent 
loss and death rate of fish.

The new project will include 
development of additional purse 
seine capabilities for research pur-
poses, with the aim of improving 
safety and efficiency in operations 
and enhancing the fishing gear and 
methods as well as the catch and 
storage procedures needed to im-
prove the fish quality and reduce 
the environmental impact. The new 
simulator system will also be ideal 
for education and training in purse 
seine fishery.

The project will be handled by 
Kongsberg Digital in partnership 
with Hordaland Vocational School, 
Mørenot Austevoll AS, Austevoll 
Seafood ASA and Sørheim Holding 
AS. Following completion of the 
project, the K-Sim Fishery simulator 
will be installed in several educa-
tional establishments. 

Electric Propulsion for
Mayflower Autonomous Ship

Fischer Panda UK has an-
nounced a contract to supply, in-
stall and commission a complete 
electric propulsion system for the 
Mayflower Autonomous Ship (MAS) 
project. The installation, which will 
include motors, batteries, diesel 
generators and associated power 
and control electronics, will be cru-
cial to ensuring the success of the 
unmanned Atlantic crossing, which 
is scheduled for September 2020.

The voyage, from Plymouth, U.K. 
to Plymouth, Massachusetts, will be 
in celebration of the 400th anniver-
sary of the voyage of the Pilgrims 
in their eponymous ship. Equipped 
with advanced research sensors and 
IBM’s latest AI, power servers and 
edge technologies, the 15-m trima-

ran is expected to make the crossing 
in approximately 12 days at speeds 
up to 20 kt., a huge leap from the 
original Mayflower’s 60 days at 2.5 
kt. This will be achieved by a ful-
ly electric propulsion system from 
Fischer Panda, primarily charged by 
wind and solar energy, with Fischer 
Panda diesel generators as backup.

Another Multiplexer for
MMT, Reach Subsea

Sweden-based MMT, in close 
collaboration with Reach Subsea, 
has ordered the customized NEX-
US MK C connectivity solution 
(named the Super MUX by MMT) 
from MacArtney Underwater Tech-
nology. MMT offers customized 
marine surveys for the offshore en-
ergy industry, and Norway-based 
Reach Subsea has a comprehensive 
knowledge of subsea operations.

Multiplexers, designed to simul-
taneously transmit data along a 
single channel of communication, 
enable the gathering of numerous 
types of data at once. The NEXUS 
MK C is a customized plug-and-
play multiplexer for work-class 
ROVs and is a mobilization time 
saver. Fitted to new ROVs or as an 
upgrade to existing systems, it can 
handle data for ROV setups that re-
quire multiple cameras, sonars, at-
titude sensors, manipulators, cable 
and pipe trackers.

The new NEXUS MK C is the 
latest delivery in a series of sev-
en multiplexers provided to MMT 
since 2018. The system provides 
connectivity between the vessel 
and the ROV sensor package in one 
compact unit. The topside unit fea-
tures an open interface for data ac-
quisition work on a wide range of 
vessels.

Kepler, Cobham Partner
To Offer Trial Service

Kepler Communications, special-
izing in nanosatellite telecommu-
nications, and Cobham SATCOM, 
a provider of radio and satellite 
communications solutions, have 
announced a strategic partnership 
to eliminate barriers to widespread 

adoption of high-capacity data ser-
vices over Kepler’s Low Earth Orbit 
(LEO) network. 

Under the new arrangement, or-
ganizations evaluating Kepler’s abil-
ity to cost-effectively move multiple 
gigabytes of data per day around the 
globe can experience a fully man-
aged trial of the service anywhere 
with no upfront capex spend, no 
lengthy service commitment, and 
certified installation and support ex-
ecuted through Cobham SATCOM’s 
global Technical Service Partner net-
work.

Offering “user terminal-as-a-ser-
vice” (UTaaS), the Kepler-Cobham 
partnership has three core princi-
ples: shifting equipment costs to 
a monthly operational fee from a 
more traditional one-time capital 
expense; embedding installation, 
technical support, terminal main-
tenance, warehousing and trans-
port services into the monthly fees, 
with future capabilities for add-on 
services; and exchanging technical 
know-how to improve the delivery 
of LEO wideband services.

SSY, Marine Benchmark
Join Forces for Maritime Data

Simpson Spence Young (SSY), the 
world’s largest independent ship-
broker, has partnered with Gothen-
burg-based tech company Marine 
Benchmark, a specialist in maritime 
data analytics. Marine Benchmark 
will bring a competitive advantage 
by providing expertise in statistical 
analysis across a wide range of mar-
itime market data. SSY’s resources 
and reach will further strengthen 
Marine Benchmark’s presence in 
the global market for maritime re-
search and data.

In-Mission Processor 
Added to REMUS

Hydroid Inc., a subsidiary of 
Kongsberg Maritime, has integrat-
ed an in-mission processor on a 
REMUS 600 UUV with the Kongs-
berg high-resolution interferometric 
synthetic aperture sonar (HISAS) 
2040 for a customer. High-resolu-
tion images from the HISAS module 
can now be quickly downloaded 
when the vehicle returns from a 
mission. ST
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Antarctic Sea Ice Acts
As Lid on Carbon

Half the drop in atmospheric 
carbon dioxide levels during gla-
cial periods is the result of Antarctic 
sea ice modifying ocean circulation 
and acting as a lid, trapping carbon 
stored in the ocean beneath, accord-
ing to new research by scientists at 
the U.K. National Oceanography 
Centre (NOC) and the University of 
Chicago.

The ocean is the largest car-
bon reservoir over geological time 
scales, so studying the role that the 
ocean plays in the carbon cycle 
helps to more accurately simulate 
future environmental change. 

When we transitioned into the 
current interglacial period, the sea-
ice lid was partially lifted, releasing 
carbon back into the atmosphere. 

The implication of future Antarc-
tic sea ice loss is unclear from this 
research.

The ice core record shows that 
over the past 2.5 million years, the 
climate has been shifting between 
periods with higher surface-air tem-
peratures and atmospheric carbon 
dioxide concentrations, such as the 
present day, and cooler periods with 
lower concentrations. 

This study uses an ocean-sea-
ice numerical model, including a 
simulation of the carbon cycle, to 
demonstrate a mechanism for trig-
gering these transitions: Atmospher-
ic temperature changes cause Ant-
arctic sea ice and ocean circulation 
changes that account for half of the 
observed differences in atmospheric 
carbon.

Dredging Service Helps Doha
Prep for FIFA World Cup

Dredging companies are able to 
better plan their schedules in ad-
vance thanks to HR Wallingford’s 
new service that can provide im-
proved forecasting of sediment 
plumes caused by dredging. The 
service enables dredging contrac-
tors to improve their adaptive man-
agement of dredging works, thereby 
helping to ensure that environmen-
tal objectives are achieved. The re-

sponse-based forecasting model has 
already been used successfully at 
Doha Port in its preparation for the 
FIFA World Cup in Qatar in 2022. 
As part of the preparation, Doha 
Port is widening its channels to ac-
commodate large cruise ships that 
are planned to be used as floating 
hotels during the event. 

HR Wallingford’s service predicts 
sediment dispersion several days in 
advance.

SIMBA Device to Inform
Scotland Flood Predictions

Technology designed by the 
Oban-based Scottish Association for 
Marine Science (SAMS) that could 
provide early warning for floods has 
been deployed in the Scottish High-
lands. 

The device, known as SIMBA 
(Sea Ice Mass Balance Array), was 
originally developed to analyze sea 
ice in the Arctic and is now used by 
researchers around the world.

SAMS has been working with a 
multi-agency cooperation compris-
ing the Scottish Avalanche Informa-
tion Service (SAIS), the Scottish Envi-
ronmental Protection Agency (SEPA) 
and the University of Dundee to test 
the application of this technology in 
monitoring snowpacks forming on 
the Cairngorm mountains.

The equipment remotely gathers 
data in snow accumulation zones at 
around 1,000-m altitude, primarily 
measuring ground, snow and air 
temperature profiles; snow accu-
mulation and melt rates; and total 
depth. It can give readings 24 hr. a 
day during storms and dangerous 
snowpack conditions.

The deployment this winter in 
Glen Feshie will test the ability of 
the equipment to detect and mon-
itor snow melt, providing data that 
can help scientists understand the 
contribution of snow melt in floods 
and ultimately enhance flood pre-
diction models in Scotland.

Good Report Card
For Chesapeake Bay

An annual model-based report 
on dead zone conditions in the 

Chesapeake Bay during 2019 in-
dicates that the total volume of 
low-oxygen, hypoxic water was on 
the high end of the normal range 
for 1985 to 2018, a finding that sci-
entists actually consider relatively 
good news.

Dr. Marjy Friedrichs, a Virginia 
Institute of Marine Science profes-
sor and report card co-author, said, 
“Even with environmental condi-
tions that favor severe hypoxia, in-
cluding record-high river input and 
light winds, our analysis shows that 
the total amount of hypoxia this 
year was within the normal range 
seen over the past 35 years.”

This suggests that nutrient reduc-
tions since the 1980s have been 
successfully improving water qual-
ity in the bay. 

“If the record-breaking river 
flows we saw last year had occurred 
back in the 1980s, we would more 
likely have seen a record-breaking 
dead zone in 2019,” said Friedrichs. 

“The fact that the 2019 dead 
zone was within the normal range is 
a positive sign for bay restoration,” 
she explained.

MacArtney LARS for Canadian
Great Lakes Research

Working with Environment and 
Climate Change Canada, a gov-
ernment-affiliated department, 
MacArtney Canada has supplied a 
launch and recovery system (LARS) 
for freshwater oceanography in the 
Great Canadian Lakes.

Installed aboard a Canadian 
Coast Guard multipurpose vessel, 
the Danish-designed and manufac-
tured LARS provides a complete 
package for easy installation and re-
moval of a CTD rosette sensor suite 
of underwater instrumentation.

Water Science and Technology 
(WST), a research support section of 
Environment and Climate Change 
Canada, provides support to re-
search and monitoring groups for 
vessel sampling operations in part-
nership with the Canadian Coast 
Guard. 

MacArtney Canada provided a 
CORMAC Q5 high-speed winch, 
MERMAC A10 A-frame, hydraulic 
power unit and remote control sys-
tem. ST
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Damen Marine Components, 
Hardinxveld-Giessendam, Neth-
erlands, has received a contract to 
supply the rudders and steering gear 
for the fifth Infinity-class vessel to be 
built for SunStone Ships by China 
Merchants Heavy Industries to an 
Ulstein design. Brunvoll Volda.

OFW Ships, Paris, France, has 
chosen a provider of a multiband 
connectivity solution, combining 
high-throughput global VSAT with 
an L-band backup for connectivity 
redundancy. Marlink.

Mitcham Industries Inc.’s Seamap 
subsidiary, Huntsville, Texas, has 
recently completed additional de-
liveries of its BuoyLink 4DX RGPS 
positioning systems. Undisclosed.

Rovco, Bristol, England, has suc-
cessfully completed an extensive 
ROV inspection contract for a 
baseline asset integrity survey at 
the newly constructed Galloper off-
shore wind farm, with 353-MW in-
stalled capacity off the coast of Suf-
folk, U.K. Innogy Renewables UK.

Corvus Energy, Richmond, Canada, 
has signed a contract to supply the 
energy storage system (ESS) for the 
world’s first hybrid surface effect 
ship (SES) for crew transfer, being 
developed in response to an indus-
try-wide push for innovative tech-
nologies that reduce CO2 emissions 
while cost-effectively servicing off-
shore wind farms. SEC Marine Ltd.

Ardyne, Aberdeen, Scotland, has 
signed a frame agreement for fishing 
services covering all of an operator’s 
assets on the Norwegian Continen-
tal Shelf. Equinor.

Trelleborg’s applied technologies 
operation, Trelleborg, Sweden, has 
been awarded a contract to provide 
NjordGuard, an integrated cable 
protection system, for the Greater 
Changhua 1 and 2a offshore wind 
farms in Taiwan. Trelleborg will pro-
vide 235 NjordGuard cable protec-
tion systems and bellmouths to pro-

tect all interarray and export cables 
on the projects. Ørsted.

Bisso Towboat Co. Inc., Luling, 
Louisiana, has delivered its first EPA 
Tier 4 Final and Subchapter M azi-
muth stern drive (ASD) tractor tug. 
At 6,008 bhp, Andrew S. is the most 
powerful Tier 4 tug on the Mississip-
pi River. Caterpillar Marine collabo-
rated with Bisso to select the engine 
package. Undisclosed. ST
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FEBRUARY
February 3-6—Gulf of Mexico Oil 
Spill & Ecosystem Science Con-
ference, Tampa, Florida. lsmith@
oceanleadership.org or www.gul 
fofmexicoconference.org.

February 4-6—EUROMARITIME, 
Marseille, France. +33 1 56 59 15 
07, anne-charlotte.micca@gican.
asso.fr or www.euromaritime.fr.

February 4-6—Underwater Inter-
vention, New Orleans, Louisiana. 
ui@naylor.com or www.underwa 
terintervention.com.

February 11-13—Subsea Expo, Ab-
erdeen, Scotland. www.subseaex 
po.com.

February 16-21—Ocean Sciences 
Meeting, San Diego, California.  
571-279-0037 or www.agu.org/
Ocean-Sciences-Meeting.

February 17-21—European Ship-
ping Week, Brussels, Belgium. Smolo 
ney@elabor8.co.uk.

February 24-27—Canadian Hydro-
graphic Conference, Quebec, Can-
ada. chc2020@conferium.com or 
www.chc2020.org.

MARCH
March 9-10—World Ocean 
Summit, Tokyo, Japan. +971 
552215208, oceansummit@econ 
omist.com or www.woi.economist.
com/world-ocean-summit.

March 17-19—Oceanology Inter-
national, London, England. +44 

(0)20 82712133 or www.oceanol 
ogyinternational.com.

March 23-25—International Lidar 
Mapping Forum, Washington, D.C. 
www.lidarmap.org.

March 24-26—Challenge of 
Science Leadership Training, 
Cambridge, England. info@sci 
enceleadership.co.uk or www.sci 
enceleadership.co.uk. 

March 25—AUVSI Hill Day, ms 
mitsky@auvsi.org or www.auvsi.
org/events/hill-day/auvsi-hill-day-
science-and-tech-fair-2020.

March 31-April 1—Decommis-
sioning & Abandonment Sum-
mit, Houston, Texas. www.decom 
world.com/gom.

APRIL
April 6-9—OCEANS 2020 Sin-
gapore, Singapore. info@
oceans2020singapore.org or 
https://singapore20.oceansconfer 
ence.org.

April 13-16—MTS Buoy Workshop, 
Wilmington, North Carolina. rick-
cole@rdsea.com.

MAY
May 4-7—AUVSI XPONENTIAL, 
Boston, Massachusetts. meetings@
auvsi.org or www.xponential.org.

May 4-7—Offshore Technology 
Conference, Houston, Texas. 972-
952-9494, meetings@otcnet.org or 
http://2020.otcnet.org.

May 6-7—Remote Hydrography 
Conference, Southampton, En-
gland. helen@ths.org.uk or www.
ths.org.uk/content.asp?page=99.

May 18-19—Maritime Transport 
Efficiency Conference, Geneva, 
Switzerland. bernard.schopfer@
maxcomm.ch.

May 19-21—MegaRust, San Diego, 
California. 703-836-6727, asne 
hq@navalengineers.org or www.
navalengineers.org/Symposia/
MegaRust-2020.

For more industry meetings, visit 
sea-technology.com/meetings. ST

meetings
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Contact: Michael Azer   Tel + (909) 989-7773  -  pvho@HydrospaceGroup.com

www.HydrospaceGroup.com   

HYDROSPACE Group

GALVANIC TIMED RELEASES

underseareleases.com

Cost-effective electrochemically degraded links available in durations ranging from one 
minute to 100 days. Trigger closure mechanisms, open escape panels, release cable 
support buoys or subsurface instrument locator floats. Stock and custom-designed re-
leases available from:

International Fishing Devices, Inc.
18246 134th Way N., Jupiter, FL 33478
Ph: (954) 574-9517

André LaBonté
P.O. Box 60, Waipu, New Zealand 0545
Ph.Fax: 011-64-9-432-0645
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to a maximum depth of 3”. Rates: $95 per one-inch insertion for 1-6 times; $90 each for 7-12 consecutive 
times. Payment terms: net 30 days. Discounts: 10% for advance payment for 6 or more insertions without 
copy change; no agency commissions. No charge for typesetting. Send your electronic � le or text and 
images (300 dpi) to seatechads@sea-technology.com by the 10th of the month preceding insertion month.

professionalservices directory

 View the Sea Technology Buyers Guide/Directory online! 
Go to http://www.sea-technology.com.

NOT LISTED? If you wish to be listed in the Industrial Firms 
section of the next edition of  
Guide/Directory, please visit  
and complete our online listing
Questions?   seatechnologybg@sea-technology.com.

Current Meters: New Models!  
 
 
 
 
 

 
 
       Rugged instruments for adverse conditions; 
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Sea Technology magazine
Since 1963, Sea Technology has been the industry’s recognized 
authority in providing information in design, engineering and  
application of equipment and services in the global ocean 
community.

Let Sea Technology work for you by providing published  editorial 
content to validate your marketing initiatives.

Electronic Reprints 
Digital versions of ST articles in high-resolution PDF format can 
be posted directly on your company’s website.

For additional information, please contact:

Compass Publications, Inc.
T  703.524.3136 • F  703.841.0852 
seatechads@sea-technology.com • sea-technology.com



Clifford Holli-
day,  B.S.E.E., 
P.E., M.B.A., pre-
pared the “Super 
Cables: Re-Imag-
ineering Subsea 
Systems” report. It 
is his 50th signifi-
cant telecommu-
nications marketing/technical report for 
Information Gatekeepers Inc. of Boston 
since 1999. The report is currently avail-
able at www.igigroup.com. In addition 
to writing for Information Gatekeepers, 
Holliday is the founder and president of 
A and C Consulting Services. 

There is a quiet revolution going 
on that is little seen and almost 

entirely unknown. Even though this 
process is happening in a world that 
is hidden, it is vitally important to 
all of us. 

The world of undersea cables 
has come to make daily life, as we 
now know it, possible. These cables 
connect the continents of the world 
and carry 95 percent of all interna-
tional communications. 

In the last 10 years, the total 
amount of this traffic has been dra-
matically increasing. It is now the 
second largest of all traffic classes in 
the U.S.A. and the fastest growing. 
In addition to this increase in vol-
ume, the fundamental nature of the 
traffic carried on these cables has 
changed. These changes in amount 
and kind have been taken into con-
sideration in creating the require-
ments detailed in the new report 
“Super Cables: Re-Imagineering 
Subsea Systems.” 

Previously, the vast majority of 
international cable traffic came 
from the global backbone of inter-
net providers—the international 
carriers. Until 2010, they were re-
sponsible for about 80 percent of all 
international traffic. Now, they are 
only responsible for about 30 to 35 
percent. 

Most of the rest of the load is to 
and from the major internet con-
tent providers: Facebook, Google, 
Amazon and Microsoft. They have 
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dispersed their data centers all over 
the world so that now, for example, 
if you look up something online in 
Kentucky, the answer may come 
almost instantly from Hong Kong, 
taking advantage of the most readi-
ly available computer complex with 
the required information. Without 
subsea cables, such global access 
to information would never be pos-
sible.

The content providers (primari-
ly Facebook, Google, Amazon and 
Microsoft) have become the prima-
ry users of subsea cables. Last year, 
such traffic accounted for 77 per-
cent of the traffic coursing beneath 
the Atlantic and 60 percent of that 
under the Pacific; thus, the entire 
thrust of the market has changed. 

With such a preponderance of 
utilization, it is only natural that the 
content providers want to take more 
control of this asset that is so key to 
their underlying business. 

Google requires a 100 percent 
increase in its available subsea 
bandwidth every year to meet its 
requirements, meaning virtually a 
new, large cable every year. 

While this Google growth is re-
markable, the subsea market as a 
whole is growing (and projected to 
continue to do so) at a rate of 40 
percent a year. At that rate, the en-
tire market will double in a little less 
than two years.

A significant aspect of getting 
more control over subsea assets is, 
of course, actually owning the ca-
bles. All of these content-provider 
companies are committed to the 
ownership, construction and oper-
ation of many facilities. Some are 
joint ventures of more than one of 
the content providers. Taking con-
trol of this critical asset of their busi-
nesses is critical.

To have more direct control of 
this key asset, the large content 
providers want more direct control 
of the signals and, thus, the ca-
bles. The landing-station configu-
ration has begun to change to help 

achieve these control objectives. As 
this process has already started, it is 
expected to become the rule as the 
content providers demand to direct-
ly control a portion of, or all of, the 
cable. 

The subsea world is borrowing 
heavily from the terrestrial optical 
world to meet the increasing traffic 
and enable the content providers to 
have better control. These two com-
munications worlds have developed 
separately. Terrestrial developments 
have led the subsea ones, in spite 
of the subsea developments starting 
decades earlier. 

Now, these two worlds are be-
ginning to merge. This merger will 
result in the “super cable” that can 
provide extreme flexibility of con-
trol.

The new “Super Cables” report 
provides a discussion, explanation 
and forecast for the latest develop-
ments in the subsea-cable field. It 
explains how these developments 
will work together to meet this 
structural and growth requirement 
by ushering in the age of the super 
cable. Many alterations have al-
ready started; some are just begin-
ning, while others are anticipated. 

We use traffic forecasts and the 
known and deduced business inter-
ests of the major players as the driv-
ers for cable growth and make ap-
propriate forecasts on those bases, 
including details of the design and 
drivers of the coming super cables.  

A discussion of the impact of 
cloud computing on subsea cables 
and a listing of the major compa-
nies participating in that area are in 
the report. 

The report concludes with spe-
cific forecasts for submarine cable 
construction: likely routes and like-
ly significant participants. 

It also includes forecasts for ca-
ble-size changes, a time line for 
developments of cable technology, 
traffic forecasts and much more.

For more information on the re-
port, visit www.igigroup.com. ST
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SMART SUBSEA SOLUTIONS

Delivering data in most adverse conditions: underwater 
acoustic modems with advanced communication 
techology and networking

Accurate USBL and LBL positioning of underwater assets

Modem emulator and other cost-saving developer tools

Automonous surface vehicle for bathymetry, monitoring 
and AUV support

Meet us at

OCEANOLOGY
INTERNATIONAL 2020!

17 - 19 March
London, ExCel
Stand C251



LEARN MORE about CZMIL Nova
www.teledyneoptech.com/czmil

INNOVATIVE AIRBORNE COASTAL ZONE MAPPING SYSTEM

Industry-Leading Coastal Bathymetry 
Now Available for Everyone
Integrated Lidar, Hyperspectral 
and Camera Sensor

Survey companies can now rent the Optech CZMIL™

Nova and its highly automated HydroFusion workfl ow 

through the CZMIL Rental Program. By exploiting a data 

fusion paradigm, CZMIL Nova o� ers a comprehensive 

list of advanced products including seamless topo/bathy 

data, water column characterization, object detection 

and seafl oor classifi cation.

Redesigned for smaller aircraft, CZMIL Nova reduces 

deployment costs while still delivering coverage and 

depth accuracy even in turbid conditions.


