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Editor

ECO is About You!
Industry professionals are always looking for an edge. That’s why many of
you subscribe to Ocean News & Technology (ON&T)—one of the most
successful trade magazines in the industry. But last year, when the publish-
ers of ON&T surveyed the market, they concluded that no existing publica-
tion provided comprehensive coverage of issues related to the coastal and
offshore environmental fields. 

Environment Coastal & Offshore (ECO) is that magazine.  
Published six times a year in print, digital, and APP formats, each issue of
ECO will challenge you to take a fresh look at your business and your
industry. It will invite you to think differently, consider new ideas, and get
inside the heads of your industry’s experts and innovators.

ECO succinctly informs readers about policies, trends, and technologies in
the global environment marketplace. Our feature stories drill down to the
core issues of offshore and coastal ecology—regulation, assessment, miti-
gation, and restoration—while our news section provides critical business
intelligence, and our company profiles introduce you to a rich and fascinat-
ing collection of peers.

To be the best, we need you. 
At ECO, we’re proud to associate our brand with ON&T, the monthly mag-
azine that serves as the go-to source for ocean-industry professionals, as
well as the stronger-than-ever weekly Ocean E-news email newsletter. But
even more importantly, we are proud to be associated with you: the ocean
and offshore environmental professional. 

As ECO Editor, I am excited to work with you, whether editing a feature,
interviewing an engineer, or profiling your company. I’ve written for both
Federal agencies and private companies, and I have a profound appreciation
for the role that each of you plays in communicating the accomplishments
of your organization. I encourage you to forward press releases, feature
ideas, notices of upcoming events, and other relevant communications to
me at editor@eco-tsc.com.

Simply put, ECO relies on communication with industry stakeholders and
I’m glad to make you—and your organization—my top priority. As Editor,
I look forward to getting to know you over the coming months and years.

Yours, striving for excellence!  

Greg Leatherman
Editor – ECO Magazine
TSC 
8502 SW Kansas Avenue
Stuart, FL 34997
 

Email: editor@eco-tsc.com
Desk: 772-219-3069 
For information and subscriptions, visit www.eco-tsc.com. 

Greg Leatherman
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The Bureau of Ocean

Energy Management

(BOEM) issued a

January request to deter-

mine whether there is

competitive interest in leasing an area offshore New

York that the New York Power Authority (NYPA) has

proposed for developing offshore wind energy. BOEM

must assess whether there are other parties interested in

developing commercial wind facilities in the same area

in order to determine whether it is appropriate to issue a

lease on a non-competitive basis or a competitive

process is required. 

The proposed project, located about 11 nmi south of

Long Beach, New York, is designed to generate at least

350 MW of electricity from offshore wind resources for

the Long Island and New York City region, with the

ability to expand generation capacity to as much as 700

MW - enough electricity to power an estimated 245,000

homes. The proposed lease area is approximately 127

square miles. In addition to inquiring about competitive

interest, BOEM is also seeking public comment on the

proposal, its potential environmental consequences, and

the use of the area in which the proposed project would

be located. 

BOEM published “Public Notice of an Unsolicited

Request for a Commercial Outer Continental Shelf

(OCS) Wind Lease, Request for Interest, and Request

for Public Comment” in the Federal Register on January

4, 2013. The Notice includes a 60-day public comment

period. Once published, BOEM will accept comments

in both electronic and written form.

BOEM Seeks Competitive Interest in Proposed Wind Energy
Project Site Offshore New York

Grant application deadlines are 1 May and 1 November 2013.

The Foundation invites proposals from nonprofit orga-

nizations that serve Washington, Oregon, Idaho, west-

ern Montana (including the Rocky Mountain range),

coastal Alaska from Cook Inlet to the Canadian border,

and British Columbia.

Program  areas:

•  Aquatic ecosystems 

•  Terrestrial ecosystems 

•  Conservation and stewardship in agriculture

•  Energy and climate change

•  Growth management and transportation

•  Toxic and radioactive substances

•  Training, communications, and unique    

opportunities

Visit the Foundation’s website for more information at

www.bullitt.org.

Bullitt Foundation
Environmental Grants 

Great Lakes Protection Fund
Ecosystem Projects 

Applications considered on an ongoing basis.

The Great Lakes Protection Fund welcomes prepropos-

als for projects that identify a specific improvement to

the health of the Great Lakes ecosystem and have a

pragmatic plan to produce those improvements. The

Fund supports projects that produce results for the

entire basin ecosystem, are carried out by collaborative

teams, and tackle issues that have not generally been

addressed at basin scale.

Funded topics:

•  Preventing biological pollution

•  Leadership for ecosystem restoration

•  Using market mechanisms for environmental 

improvement

•  Restoring natural flow regimes

Visit the Fund’s website for more information at

www.glpf.org.
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SERDP applications are due 12 March 2013. ESTCP

preproposals are due 14 March 2013.

The Strategic Environmental Research and Development
Program (SERDP) released its 2014 solicitations in
October 2012. The Core Solicitation seeks proposals for
basic and applied research and advanced technology
development. The SERDP Exploratory Development
(SEED) program is designed to investigate innovative
approaches that entail high technical risk or require sup-
porting data to provide proof of concept. 

The Environmental Security Technology Certification
Program (ESTCP) released its FY 2014 Environmental
Technologies Solicitation in January 2013, requesting

proposals for demonstration of environmental technolo-

gies. A solicitation on installation energy topics will be

released in early February 2013. ESTCP projects are for-

mal demonstrations in which innovative technologies are

rigorously evaluated. ESTCP demonstrations are conduct-

ed at Department of Defense facilities and sites to docu-

ment improved efficiency, reduced liability, improved

environmental outcomes, and cost savings.

Researchers from Federal organizations, universities, and

private industry can apply for ESTCP and SERP funding. 

For more information on both programs, visit

www.serdp.org.

The passage of the RESTORE Act in 2012 could mean
huge opportunities for those in the coastal and offshore
environmental industries, with billions of dollars expect-
ed to flow into Gulf Coast communities.

Under RESTORE—which stands for Resources and
Ecosystems Sustainability, Tourism Opportunities and
Revived Economies—the Gulf Coast is entitled to 80%
of the penalties BP is expected to pay under the Clean
Water Act for the 2010 Deepwater Horizon oil spill.
The Gulf Coast Ecosystem Restoration Council will
manage the money.

The law outlines how the money should be used to
restore and protect natural resources, ecosystems, fish-
eries, marine and wildlife habitats, beaches, coastal wet-
lands, and the economy of the Gulf Coast region. A
Federal trial is set to begin 25 February in New Orleans
to determine the amount of fines levied against BP.
Lawmakers estimate the fines could be has high as $21
billion.

Once appropriated, the money will be divided as 
follows:

• 35% will be divided equally between Louisiana,
Mississippi, Alabama, Florida and Texas for ecological
and economic restoration.

• 30% will be used by the Council to implement a com-

prehensive plan for ecosystem and economic recovery
of the Gulf Coast.

• 30% will be distributed to individual States, based on
the varying impacts of the spill within their borders.
Each State must adopt a council-approved plan for
spending the money.

• 2.5% will be used to create the Gulf Coast Ecosystem
Restoration Science, Observation, Monitoring and
Technology Program within the Department of
Commerce’s National Oceanic and Atmospheric
Administration (NOAA).

• 2.5% will finance Centers of Excellence Research
grants, focusing on science, technology, and monitoring
related to Gulf restoration.

In November, BP pleaded guilty to 14 criminal charges
and was mandated to pay $4 billion over the next 5
years. According to the National Wildlife Federation,
bipartisan surveys show that an overwhelming 83% of
voters support efforts to dedicate the penalties to
restoration of the Mississippi River Delta and Gulf
Coast.

ECO will provide comprehensive coverage of
RESTORE in the coming months, including business
opportunities (in the form of requests for bids and pro-
posals) that arise from the settlement.

RESTORE Act Represents Major Opportunity

SERDP & ESTCP 2014 Solicitations Released
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NOAA Proposes Listing 66 Reef-building Coral Species Under
the Endangered Species Act

NOAA Fisheries announced in November that it is
proposing Endangered Species Act (ESA) listings for 66
coral species, including 59 in the Pacific and 7 in the
Caribbean. The science-based proposal is more limited
than the original 2009 petition that led to a settlement
agreement and a Federal-ordered deadline. 

Before the proposed listing is finalized in late 2013,
there will be a 90-day public comment period during
which NOAA will hold 18 public meetings. The first
national stakeholder meeting was held 19 December
2012, with additional public comments being gathered
through February 2013.

“Healthy coral reefs are among the most economically
valuable and biologically diverse ecosystems on Earth,”
said Jane Lubchenco, Ph.D., under secretary for com-
merce for oceans and atmosphere and NOAA adminis-
trator. “Corals provide habitat to support fisheries that
feed millions of people; generate jobs and income to
local economies through recreation, tourism, and fish-
eries; and protect coastlines from storms and erosion.

Yet, scientific research indicates that climate change
and other activities are putting these corals at risk. This
is an important, sensible next step toward preserving the
benefits provided by these species, both now and into
the future.” 

NOAA is proposing 7 species as endangered and 52 as
threatened in the Pacific and 5 as endangered and 2 as
threatened in the Caribbean. In addition, the agency is
proposing that two Caribbean species already listed
under the Act be reclassified from threatened to endan-
gered. NOAA is seeking public comment on the pro-
posed listing before making a final listing decision by
December 2013.

Listing species as endangered does not ban activities like
fishing or diving, but prohibits the specific “take” of those
species, including harming, wounding, killing, or collect-
ing the species. It also prohibits imports exports and com-
mercial activities dealing in the species. These protections
are not automatic for species listed as threatened, but can
be established for them as well. 

Elkhorn Coral was listed as threatened under the
Endangered Species Act in 2006.  Photo credit: NOAA. 
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Furthermore, if species are eventually listed, NOAA will consult with
other Federal agencies that permit projects that may harm corals to help
avoid further damage. The consultation process allows NOAA to work
with Federal agencies and project proponents to develop ways for pro-
jects to proceed, but in a way that protects the long-term health of these
important species.

NOAA has identified 19 threats to the survival of coral, including rising
ocean temperatures, ocean acidification, and coral disease. As carbon
dioxide increases in the atmosphere, the oceans warm beyond what corals
can withstand, leading to bleaching and an increase of the frequency and
severity of disease outbreaks causing die-offs.

Earlier this year, the President directed that any potential future designa-
tions of critical habitat carefully consider all public comments on relevant
science and economic impact, including those that suggest methods for
minimizing regulatory burdens. Therefore, any potential future critical
habitat designation in connection with the proposed listing will include a
full analysis of economic impact, including impact on jobs. Also, to the
extent permitted by law, it will adopt the least burdensome means, of pro-
moting compliance with the ESA, including avoidance of unnecessary
burdens and costs on States, tribes, localities, and the private sector.
NOAA will work with stakeholders to minimize any potential impacts of
possible future action on the economy and jobs and, in particular, on con-
struction, fishing, farming, shipping, and other important sectors. 

This proposed listing is in response to a 2009 petition from the Center for
Biological Diversity (CBD) to list 83 coral species as threatened or
endangered under the ESA. In 2011, NOAA and the CBD entered into a
stipulated settlement agreement requiring NOAA to submit for publica-
tion a proposal as to 82 of the 83 coral species by 15 April 2012. In
March 2012, the District Court for the Northern District of California
approved an amended settlement agreement ordering NOAA to submit a
proposal regarding the 82 coral species on or before 1 December 2012.
All of these coral species being proposed for listing are already protected
under the Convention on International Trade in Endangered Species.

NOAA assessed the status of the species to determine if the species met
the ESA’s definitions of endangered or threatened. Earlier this year, after
publication of a peer-reviewed status review report and a draft manage-
ment report, NOAA took an additional step of seeking public comment
prior to proposing the listing. NOAA received approximately 42,000
comments and collected 400 relevant scientific articles, reports, or pre-
sentations, which were all considered when making the proposed 
determination.

Corals have measurable economic value for communities around the
world. One independent study reported that coral reefs provide an
approximate $483 million in annual net benefit to the U.S. economy from
tourism and recreation activities and a combined annual net benefit from
all goods and services of about $1.1 billion. NOAA also estimates the
annual commercial value of U.S. fisheries from coral reefs to be more
than $100 million; reef-based recreational fisheries generate an additional
$100 million annually.

NOAA Releases Report on
IUU Fishing 

As part of its overall efforts to ensure that
the U.S. fishing industry isn’t undermined
by unsustainable or illegal activities, on 11
January NOAA submitted a
Congressionally-mandated report identifying
10 nations whose fishing vessels engaged in
illegal, unreported, and unregulated (IUU)
fishing in 2011 or 2012 or had ineffective
measures to prevent the unintended catch of
protected species in 2012.  

“NOAA’s international fisheries work is
critical to the economic viability of U.S.
fishing communities and the protection of
U.S. jobs,” said Russell Smith, NOAA
deputy assistant secretary for international
fisheries. “This is about leveling the playing
field for fishermen around the world, and
IUU fishing represents one of the biggest
threats to the U.S. fishing industry.”

The U.S. will soon start consultations with
each of the 10 nations; (Colombia, Ecuador,
Ghana, Italy, Mexico, Panama, the Republic
of Korea, Spain, Tanzania, and Venezuela)
to encourage them to take action to address
IUU fishing and bycatch by their fishermen.
All 10 nations identified in this year’s report
had vessels that did not comply in 2011
and/or 2012 with conservation and manage-
ment measures required under a regional
fishery management organization to which
the United States is a party. Mexico was also
identified for ineffective management of the
bycatch of North Pacific loggerhead sea tur-
tles, which travel between Japan and Mexico
through Hawaiian waters, and are endan-
gered under the U.S. ESA.

If a nation fails to take appropriate action to
address the instances of illegal fishing or
bycatch activities described in the report,
that nation’s fishing vessels may be denied
entry into U.S. ports and imports of certain
fish or fish products from that nation into the
United States may be prohibited. NOAA
also issued final regulations to implement
the international provisions of the Shark
Conservation Act. 

All of the nations identified in the previous,
2011 Biennial Report to Congress
(Colombia, Ecuador, Italy, Panama,
Portugal, and Venezuela) have addressed the
instances of IUU fishing for which they were
previously identified. These nations took
strong actions such as sanctioning vessels,
adopting or amending laws and regulations,
or improving monitoring and enforcement.
Each of these six nations now has a positive
certification for their 2011 identified activi-
ties. A nation that has been positively certi-
fied for action taken since the last report may
be listed again as engaged in IUU fishing if
new issues are identified.
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An international team of scientists, including a
University of Michigan (U-M) graduate student, has
demonstrated that a clear difference exists between the
marine microbial communities in the Southern and
Arctic Oceans, contributing to a better understanding of
the biodiversity of marine life at the poles.

The most comprehensive comparison of microbial
diversity at both of Earth’s polar oceans showed that
about 75% of the organisms at each pole are different.
This insight sheds light on newly recognized biodiversi-
ty patterns and reinforces the importance of studying
Earth’s polar regions in the face of a changing climate.
Also, it highlights the need for further research on the
impacts of sea ice, seasonal shifts, and freshwater input
in both regions. 

“We believe that significant differences in the environ-
mental conditions at each pole and unique selection
mechanisms in the Arctic and Southern Oceans are at
play in controlling surface and deep-ocean community
structure,” said Alison Murray, leader of the internation-

al team and an associate research professor at the Desert
Research Institute in Reno, Nevada.

The team reported its findings online in the Proceedings
of the National Academy of Sciences.

The scientists found that the differences between the
two poles were most pronounced in the microbial com-
munities sampled from the coastal regions, which is
“likely a result of the significant differences in freshwa-
ter sourcing to the two polar oceans,” said Jean-Franois
Ghiglione, first author of the report and research profes-
sor at the French Microbial Oceanography Laboratory. 

In the Southern Ocean, glacial melt water accounts for
most of the freshwater that flows into the system,
Ghiglione said. In contrast, the Arctic Ocean receives
much bigger pulses of freshwater from several large
river systems with huge continental drainage basins in
addition to glacial melt water.

While the surface microbial communities appear to be

Scientists Uncover Vast Differences in Earth’s Polar 
Ocean Microbial Communities

The Swedish icebreaker Oden off the coast of Antarctica, with an emperor penguin in the foreground. Photo credit: J. Wegelius.
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dominated by environmental selection, the deep ocean
communities are more constrained by historical events
and connected through oceanic circulation, providing
evidence for biogeographically defined communities in
the global ocean. 

“Neither latitude nor temperature drove the composition
of the surface bacterial communities directly. Rather,
short-term effects such as seasonal river input or melt-
ing glaciers shaped community composition,” said U-
M’s Bakker. “In contrast, it seems like the deep-oceans
are driven more by long-term changes.”

The collaboration involved scientists from six countries:
Canada, France, New Zealand, Spain, Sweden, and the
United States. The project was made possible through
the International Polar Year (a global research cam-
paign), the Sloan Foundation’s Census of Marine Life
Program, (which stimulated field efforts at both poles),
and a separate program targeting marine microbes, the
International Census of Marine Microbes. In addition,
the national polar research programs from each of the
six contributing nations, including the U.S. National
Science Foundation, supported field expeditions.  

“The collective energies required to bring this study to
fruition was remarkable,” Murray said. “By using simi-
lar strategies and technologies in sample collection

through next-generation sequencing, we have a highly
comparable, unprecedented data set that, for the first
time, has allowed us to take an in-depth look across a
large number of samples into the similarities of the
microbial communities between the two polar oceans.” 

Scientists compared 20 samples from the Southern
Ocean against 24 samples from the Arctic Ocean taken
from both surface and deep water sites. They also
included an additional 48 samples from Earth’s lower
latitudes to investigate the polar signal in global marine
bacterial biogeography.

The researchers specifically compared samples from
coastal and open oceans and between winter and sum-
mer seasons to test whether or how environmental con-
ditions and dispersal patterns shape microbial communi-
ties in the polar oceans. Samples were processed and
analyzed by the International Census of Marine
Microbes using an identical approach based on pyrose-
quencing and involving more than 800,000 sequences
from each of the 92 samples.

“Our analyses identified a number of key organisms in
both poles in the surface and deep-ocean waters that are
important in driving the differences between the com-
munities,” Murray said. “Still, further research is needed
to address the ecological and evolutionary processes
that underlie these unique patterns.”

A sample-collecting device called a rosette is lowered into the

ocean off the coast of Antarctica. Photo credit: by Lollie Garay.

U-M graduate student Kevin Bakker in a laboratory aboard the ice-
breaker Oden. After collecting water samples, Bakker filtered the
water to extract microbial DNA, then sent the genetic material to
another laboratory for sequencing. Photo credit: by Patricia Yager.
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NOAA scientists continue to develop and
improve the approaches used to understand
the effect of climate change on marine fish-
eries along the U.S. east coast. Their latest
study projects that one common coastal
species found in the southeast U.S., gray

snapper, will shift northwards in response to warming coastal
waters.

In a study published online 20 December 2012 in the journal
PLOS ONE, researchers from the Northeast Fisheries Science
Center (NEFSC) and the University of North Florida devel-
oped projections of gray snapper distribution under several
climate change scenarios. Gray snapper (Lutjanus griseus) is
an important fishery species along the southeast U.S. coast.

Associated with tropical reefs, mangroves, and estuaries, gray
snapper is found from Florida through the Gulf of Mexico and
along the coast of Brazil. Juvenile gray snapper have been
reported as far north as Massachusetts, but adults are rarely
found north of Florida, leading researchers to look at estuarine
habitats as a key piece of the puzzle.

“Temperature is a major factor shaping the distribution of
marine species given its influence on biological processes,”
said Jon Hare, lead author of the new study and director of the
NEFSC’s Narragansett Laboratory in Rhode Island “Many
fish species are expected to shift poleward or northward as a
result of climate change, but we don’t fully understand the
mechanics of how temperature interacts with a species’ life
history, especially differences between juvenile and adult
stages.”

Hare and NOAA colleague Mark Wuenschel, a fishery biolo-
gist at the Center’s Woods Hole Laboratory, worked with
Matt Kimball of the University of North Florida to project the
range limits of gray snapper, also known as mangrove snap-
per, using coupled thermal tolerance-climate change models.
Kimball also works at the Guana-Tolomato-Matanzas
National Estuarine Research Reserve in Florida.

Gray snapper was chosen for this study given previous tem-
perature and physiological studies by all three authors, provid-
ing a foundation upon which to build. Hare and colleagues
believe their approach applies more broadly to other fishery
species that use estuarine areas during their life history,

including a large number of
commercially and recreation-
ally important species such
as summer flounder, black
sea bass, weakfish, and pink
shrimp.

Unlike earlier studies on cli-
mate change and its impact
on species like Atlantic

croaker, Hare and colleagues developed a model based on a
specific hypothesis supported by laboratory experiments and
field observations. Their new study is based on laboratory
research that determined the lower thermal limit, the tempera-
ture at which a fish can no longer survive. This limit is
expressed as cumulative degree days below 17°C (about
63°F). The team then equated these limits to estuarine water
temperatures. Prior research has shown that estuarine temper-
atures are closely related to air temperature, so the team then
linked the thermal limits to air temperature. Projections of
coast-wide air temperature were then extracted from global
climate models and used to project changes in the distribution
of thermal limits for juvenile gray snapper.

The researchers made climate projections for winter water and
temperatures for 12 estuaries from Biscayne Bay in south
Florida to northern New Jersey. Data collected in previous
studies from the Guana-Tolomato-Matanzas National
Estuarine Research Reserve near Jacksonville, Florida, along
with temperature data from the Jacques Cousteau National
Estuarine Research Reserves in New Jersey, provided valu-
able background information.

The results indicate that gray snapper distribution will spread
northward along the coast into the future. The magnitude of
this spread depends on the magnitude of climate change—
more CO2 emissions resulted in greater northward spread.

The uncertainty in the study’s projections was also examined
by the researchers, who looked at multiple global climate
models and the uncertainty in each model’s estimates of lower
thermal limit. Surprisingly, biological uncertainty was the
largest factor, supporting calls for more research to under-
stand and characterize the biological effects of climate change
on marine fisheries.

This latest study by Hare, Wuenschel, and Kimball joins a
growing number of studies that predict climate change is
going to affect marine fish distribution and abundance, creat-
ing challenges for scientists, managers, and fishers in the
future.

“Further, this work supports the conclusion that along the
U.S. east coast, some species will be positively affected by
climate change while other species will be negatively affect-
ed,” Hare said. “There will be winners and losers.”

“In the past, we have assumed that ecosystems were variable
but not changing. Now, we understand that they are both vari-
able and changing,” said Hare. “That complicates the big pic-
ture since each species and each ecosystem is different.”

“The challenge facing scientists, managers, and fishers alike is
identifying the potential effects of climate change and devel-
oping a response that will increase the long-term sustainability
of resources,” Hare further explained.
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Scientists Link Climate Change and Gray Snapper

Juvenile gray snapper - 
Photo credit: Jon Hare,
NEFSC/NOAA

Models Project Northward Distribution Shifts Using Temperature and Estuarine Habitats as Key Factors
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According to a 12 January  article in the Central
Queensland News, the battle to save the Great Barrier
Reef—the largest coral reef system on the planet—is
growing more heated. 

Recent reports say that half of the reef has disappeared,
in less than three decades, while areas of the seafloor
near the reef are close to collapsing. Last October, the
Australian Institute of Marine Science predicted that it
could lose half its size again in 10 years.  

The United Nations World Heritage Committee (WHC)
protested recent liquefied natural gas projects near the
reef, which will require dredging 46 million cubic
meters of sediment to allow shipping of the gas by larg-
er ships. The WHC recommends no new development
outside of existing port areas until an overall strategy to
save the reef can be developed, but it holds no binding
power over the Australian Government. Meanwhile,

pro-development factions say that initiatives to save the
reef should be industry-led, rather than regulated and
controlled by the government. Scientists and tourists,
meanwhile, continue to flock to the reef, where early in
2013, scientists discovered the deepest corals yet, at
over 125 m beneath the ocean’s surface, using a remote
submersible.

Debate Continues Over the Great Barrier Reef

Photo credit: Getty Images

On 31 December 2012, via funding from NOAA’s
Office of Response and Restoration, Marine Debris
Action Program (MDA), the Hawaii Marine Debris
Action Plan update was released. The Plan guides
agency efforts to address and reduce the environmental,
socioeconomic, and human health and safety impacts of
marine debris.  

The Hawaiian Islands are prone to accumulating marine
debris due to their proximity to the North Pacific
Subtropical Convergence Zone, an area where ocean
currents accumulate marine debris. Each year, thou-
sands of pounds of marine debris from domestic and
foreign sources wash ashore and snag on reefs across
the island chain. In Hawaii, as well as other parts of the
world, marine debris threatens marine ecosystems, safe
navigation, and wildlife.

The NOAA MDP has been a partner in efforts to com-
bat marine debris in Hawaii since 2005.  The MDP
works in cooperation with partners across the U.S. and
internationally to address marine debris. Around the
Hawaiian Archipelago, a number of efforts are taking
place to address the impacts of marine debris. 

In order to prioritize Hawaii marine debris issues, coor-
dinate between projects, and create a strategic plan of
action, the MDP supported a Statewide planning work-
shop that kicked off in Honolulu, in  January 2008. This
workshop, which meets every 2 years, brings together
representatives from government, academia, non-gov-
ernment organizations, and private businesses working

to address the issue of marine debris in Hawaii. From
this workshop, partnerships were created and a commit-
ment made to begin the development of a Hawaii
Marine Debris Action Plan (HI-MDAP), which would
include greater coordination among partners, identifica-
tion of potential avenues for funding, and increased
communication. 

The structure and goals of the HI-MDAP align to those
of the Honolulu Strategy, which makes activity plan-
ning and progress tracking a simpler process. This glob-
al marine debris strategy, as well as the HI-MDAP, may
be used by Hawaii’s local marine debris community to
strategically plan for future activities and track progress
at multiple levels (i.e., regionally and globally). 

The updated plan is available online at
https://sites.google.com/site/himdap.

Hawaii Marine Debris Action Plan Updated

Photo credit: NOAA
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ECO Interview: 

The Economics of
Beach Ecology

The United States has
more than 84,000 mi of
coastline that generate
about 85% of national
tourist-related revenues,
contributing an estimat-
ed $322 billion annually
to the economy.  While
it’s normal for wind and
waves to shape the
coastlines, a series of
startling reports suggest
that flooding, erosion,
and shifting sediment
are making rapid
changes to our coast-
lines that could have
lasting consequences. 

16 eco JANUARY/FEBRUARY 2013



A view from the foreshore through the
eyes of James Marino, P.E., D.CE,
President of Taylor Engineering, Inc.

Recently, ECO inter-
viewed Jim Marino,
president of Taylor
Engineering, Inc.—a
highly successful
marine engineering
company based in
Jacksonville, Florida—
to discuss how eco-
logical issues are
shaping our coastlines,
lessons-learned about
sustainabil ity, and
what it means to be an
enduring member of a
community.

St. Augustine Beach, Florida—Dune planting area.

Photo credit: Taylor Engineering.
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ECO: Taylor Engineering has
worked on a number of beach nour-
ishment projects, especially in the
last few years. What investments

should a community make to ensure the
long-term sustainability of a beach?

Marino: Communities should think
more in terms of how to adapt and
move forward, rather than just sus-

tain. Inherent in this adaptation strategy is
the need for our communities to view the
shoreline as a piece of the nation’s critical
infrastructure, not just a recreational asset
where it is convenient for our use. Too
often we look at beaches as purely recre-
ational and the truth of the matter is that a
healthy beach—a high well-vegetated
dune, a high wide berm, and a properly
sloped foreshore beach—is actually a piece
of the nation’s infrastructure that mitigates
storm damage, as we’ve seen with super-
storm Sandy. Up and down the coast,
from Florida to New York, communities
that have already invested in dunes,
berms, and beaches fared orders of magni-
tude better than those communities that
have not invested in engineered shore-
lines. Unfortunately, it took Sandy to show
how much properly maintained shorelines
mean to the country’s ecologica—and eco-
nomic—well being; but it’s a hard lesson
we are now learning. 

As natural “soft” structures, healthy
beaches are no different from the levees
that protect our inland waterways. We’ve
invested billions to protect levees along
the Mississippi and our other inland water-
ways. We need that same level of commit-
ment to our coastlines if we are going to
protect communities and adapt to likely
future climatic changes. 

The nation—and even the local communi-
ties—tend to look at beach nourishment
projects and say, “ it’s just for those rich
people.”  But the truth is that a study by
Dr. Jim Houston, the Director of
Engineering R&D for the U.S. Army Corps

of Engineers for years, now Director
Emeritus, reports that the public’s return
on that investment is over 300 to 1. 

Tourism ranks third among all industries,
as far as generating revenue for the U.S.
economy. A lot of this has to do with our
shorelines. Tourism to our coastlines is
something that cannot be outsourced off-
shore. We’ve heard so much about the
outsourcing of heavy industry, the soft-
ware industry, and manufacturing, but the
one thing you cannot outsource offshore
is our tourism industry. You cannot move
our beaches. However, if our waterways
and beaches are not healthy, tourists that
come here from around the world will go
to Europe, South America, and elsewhere
to places that choose to maintain healthy
beaches and waterways.

ECO: What types of environmental
monitoring and sampling ensure
long-term sustainability of a typical
beach?

Marino: Federal, State, and even
local agencies dictate most of that
monitoring, but, typically, we moni-

tor the actual materials or sands placed to
determine project longevity and strength.
Ecologically, we monitor the native flora
and fauna and their habitats. These include
marine turtles and nesting, both benthic
and pelagic fish, crustaceans, birds and
nesting, and dune grasses. 

Given the ecological importance of
nearshore hardbottom, any engineered
project must consider impacts to in-situ
hardbottom. If project planning reveals sig-
nificant impacts, we incorporate measures
to avoid or minimize the impact and miti-
gate for unavoidable damage to that hard-
bottom. All those factors are accounted
for in the mitigation and monitoring plan.

ECO: You use a lot of high-tech tools,
from GIS to flow visualization. What are
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some new technologies that hold
promise in ecological monitoring
and assessment?  

Mar ino: Not so much new, but
because of our ability to integrate
existing models and technologies

into monitoring things like salinity, fish
populations, etc. we are now able to inte-
grate those elements to better predict
what is going to happen across time under
different variables. In fact, we’re doing that
right now with work on the Port of
Jacksonville. We’re teaming up with the
U.S. Army Corps of Engineers on long-
range dredge material management plans
for the potential deepening of JAXPORT in
anticipation of the deepening of the
Panama Canal. Those studies will be avail-
able from the Federal government in the
next few months.

ECO: Taylor Engineering has con-
ducted over 60 bridge hydraulic
studies that model stormwater and

hurricane surge flooding. Do the hydrody-
namic models you use account for rising
sea levels? 

Mar ino: Absolutely. We run the
standard conditions, but for clients
such as FEMA, we incorporate sea-

level rise into all our models for storm
surge, including the JAXPORT study men-
tioned earlier. We even include it in coastal
modeling for beach nourishment, but
because of the range of expectations, we
don’t use the term sea-level rise, we prefer
to use sea-level change. 

Dr. James Houston and Dr. Robert Dean at
the University of Florida put together the
newest studies that help us gauge the
range of possibilities for sea-level change. 
Our modeling and analysis provides a risk
assessment that helps the client (usually
the local, State, or Federal government)
determine the range of possibilities the
client is willing to accept.

ECO: Immediately following super-
storm Sandy, in an article published
by BloombergBusinessweek, you

mentioned that tourism-dependent com-
munities that suffered depleted beaches
and damaged shorelines from Hurricane
Sandy would cut red tape in order to
rebuild boardwalks and other coastal
amenities quickly. Is this a good idea eco-
logically as well as economically? 

Marino: What’s important here is
that a good idea ecologically is also
imperative economically. Those
communities have to get out as

quickly as possible to clean up the debris
because the first part of rebuilding is
cleanup. The debris itself, if not rapidly dis-
posed of, is ecologically damaging. 

The other piece that makes rebuilding
more ecologically sound is that the materi-
als communities put in over the past
decades—like creosoted lumber—are not
always the best for nature. This opportuni-
ty to wipe the slate clean, to remove that
type of material and rebuild with less-intru-
sive materials, is a boon over what was
done over 5 or 6 decades ago. For exam-
ple, damaged seawalls that were con-
structed from creosoted lumber piles, we
can repair with concrete or composite
sheet pile and build something stronger
and more ecologically sound.

ECO: Are we really seeing a rise in
the need for beach nourishment
projects or are communities just
more aware of the value of such

resources?

Marino: The communities, as far as
their governing bodies, have known
the value for a long while; but appar-
ently, since Sandy, the layman is

beginning to recognize the need for beach
nourishment. The need is not new, and the
coastal states have their own projects—in
partnership with each other and the
Federal government—but the nationwide
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Did you know? 
Coastal pelagic fish, which include forage
fish like herrings and sardines, inhabit the
relatively shallow and sunlit waters above
the continental shelf. 

Benthic fish, which include stingrays and
flatfish, rest on the seafloor.

The DuBois Park project incorporates breakwaters to isolate
a recreational snorkeling area from aggressive tidal currents
in Jupiter Inlet, Palm Beach County, Florida. 
Photo credit: Trevor Rosecrans, Taylor Engineering.
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backlog of needed work, which has been recognized by
practitioners for 2 decades, is overwhelming. The politi-
cal wherewithal to meet that need may only now be
realized. 

The response to Sandy has been different from the
response to Katrina. The result after Katrina was a
broader realization the levees needed rebuilt for a city
that sits below sea level, but what has happened from
Miami to New York is a far different set of circum-
stances, where a strong healthy coastline could have
protected communities from damage. Early studies up
and down the east coast detail that those beaches that
had engineered solutions in place fared far better than
those without.

ECO: There was some realization that the ero-
sion of barrier islands was increasing the dan-
ger of a storm surge to New Orleans and that
the storm stripped away dunes and other natur-

al barriers on those islands.

Marino: Yes, but for Plaquemines Parish, the
Chandeleur Islands, and the marshlands east of
the Mississippi, the real issue is that these

places have been disconnected from traditional sedi-
ment flows down the Mississippi River that have been
diverted to other channels. Sediment no longer flows
downriver to rebuild areas like Grand Isle. River deposits
build up those marshes and barrier islands, whereas the
standard east coast barrier islands—and most of the
eastern Gulf of Mexico barrier islands—form much dif-
ferently and their natural maintenance processes are
much different. Also, it’s worth noting that very few
people plan a beach vacation on the barrier islands dam-
aged by Katrina. They make great hunting and fishing
grounds, but the damage there has not raised aware-
ness about the vital need for natural barriers quite like
the recent damage caused by Sandy.

ECO: A lot has been made of erosion caused by
hurricanes, but what other factors are causing
erosion issues for coastlines. And what are
some of the solutions you’ve seen working?

Marino: We’ve done much better the last couple
of decades reducing traffic over dunes—whether
foot traffic or motorized – but northeast storms

(Nor’easters) often produce more beach erosion than
hurricanes over an extended period of time.
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These storms are a regularly occurring
natural event. Beaches are, in fact, the
natural energy dissipater of ocean waves
and currents. The beach is doing its job
when it erodes—this erosion helps dissi-
pate energy from the storms. This process
is slightly different from the way a seawall
or other man-made barriers work. Shore-
parallel breakwaters dissipate energy by
absorption and reflection, with less energy
transmitted to the shoreline. Seawalls and
bulkheads absorb and reflect energy,
resulting in scour both seaward and
downdrift of the wall.

Another example of coastline erosion is
that inlets, traditionally used for naviga-
tion, act as “sinks” for the longshore
transport of sand. Sand moves north and
south along the east and west coasts and
east and west along the Gulf shores. The
inlet is what we traditionally consider a
sink, where we lose beach material that
becomes trapped just offshore or inshore

in ebb and flood shoals. This material
needs to be dredged and moved back to
the beaches. 

The soft solution is to dredge sand that
has eroded from the foreshore and settled
in deeper water locations offshore and
place it back on the beach. Other, more
hardened solutions include methods to
slow down erosion through shore-parallel
or shore-perpendicular structures. These
solutions include shore-parallel structures
or breakwaters like artificial reefs, which
are becoming very popular for many rea-
sons, but also include rock breakwaters
and shore-perpendicular structures such
as groins that can trap sediment.

The hazard in using any hardened struc-
ture is that the sand naturally moves
alongshore and on and offshore (cross-
shore). Whenever we put in a hardened
structure to dissipate energy, we stop
sand from going wherever it naturally
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Actively populated mitigation reef at Ft. Pierce, St. Lucie County, Florida.  Photo credit: Taylor Engineering.
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belongs. In a way, if you put in a structure
at one place, you stop sand from going,
say for example, to a beach downdrift of
that location. So, we want to be judicious
and consider using hardened structures to
control catastrophic loss instead of over-
managing the coastal zone. There are also
other benefits to building some structures,
such as to increase habitat venue. Groins

and nearshore breakwaters serve as ideal
educational and recreational features.

Building some of these man-made struc-
tures close to the shore really helps to
educate people—via snorkeling and other
exploration – about the flora and fauna
that aggregate around these nearshore
structures. Not to mention that these
recreational areas are much more afford-
able options for many folks who don’t
have the money to go way offshore to see
these creatures in their natural habitat.
This type of education has a value far
beyond the obvious dollar figures.

ECO: In your opinion, is enough
being done to protect our coastal
infrastructure? 

Marino: No. The United States is at
an extreme deficit, with respect to
funding and other support from
Federal and State governments, to

relieve the backlog of coastal and offshore
requirements. We can’t just chase the lat-
est storm; as a nation, we must adequate-
ly authorize and fund the planning, design,
construction, and maintenance necessary
to address our critically eroded shorelines.
Many projects to repair erosion and
strengthen our shorelines have not been
funded, which has exposed communities
to danger and hardship. We need much
more political will. We need integrated
national and regional plans, including a
Federal policy to address shoreline ero-
sion, which is something we don’t cur-
rently have.

ECO: When it comes to beaches,
which communities, in your opin-
ion, are leading the way in planning
for both ecology and tourism? 

Marino: There is a handful. Over
the last decade or so, they’ve
matured in their understanding of
how the processes of beach nour-

ishment are integrated and how vital a
strong healthy shoreline is. In Florida, for
example, Martin County has been willing
to look at a new template for beach nour-
ishment that takes into consideration how
turtles migrate onto a beach. They’ve done
a great job of maturing in realizing both
their economic and environmental needs.
Palm Beach County is another that has
been willing to pay for things like re-vege-
tating dunes and, with respect to under-
standing the need for balanced approach,
being willing to pay for it. St. Lucie County
has been willing to take a balanced
approach and is conducting environmental
impact studies to keep the status quo
where possible, while still maintaining the
necessary storm protection. Okaloosa
County has been very proactive in main-
taining a balance of providing for a healthy
beach environment and integrating artifi-
cial reefs in its nearshore area.  Okaloosa
is even considering a greenshores
approach to shoreline management. The
greenshores approach incorporates multiple
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AAfter beach nourishment. This 4.9-mile award-winning
Western Walton County, Florida project protects upland
properties and infrastructure against a 50-year storm.
Photo credit: Taylor Engineering.
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“soft” and “hard” solutions that apply
native materials to reduce shoreline ero-
sion and increase habitat.

ECO: You’ve also worked on artifi-
cial reefs. Have you seen much
impact from these projects on
marine life and can you give us an

example of their success? 

Marino: In our experience, artificial
reefs have resulted in real positives
for all communities that have

installed them. Sometimes, the communi-
ties must construct reefs as part of a miti-
gation for beach restoration impacts, but it
pays extra dividends either way. We’ve
seen the results in several Florida counties
—from Volusia to Okaloosa, Palm Beach to
Sarasota—and the turnaround has hap-

pened quickly. Over two seasonal cycles,
we see tremendous habitat creation in
these places. 

ECO: You’ve worked on dredge
material, planning, management,
and construction. What are the big-
picture ecological impacts of dredg-

ing along Intracoastal Waterways? 

Marino: There are advantages and
disadvantages. The first advantage
of dredging on a regular basis to
authorized configurations is that we

don’t have boaters wandering into more
pristine areas of back bays and water-
ways. If we don’t maintain a channel—
which the boaters want to stay in, by the
way—then they will go out of those chan-
nels to create what they think is their own
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During a violent nor’easter storm
in October 2008, the Lantana,
Florida waterfront park suffered
extreme beach and dune erosions.
Taylor Engineering created an
emergency seawall design solu-
tion. Here, a sign seeks to protect
newly established dune vegetation.
Photo credit: Trevor Rosecrans.
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safe route and they will wander out where
many more species live. Maintaining chan-
nels is better than letting the boaters trav-
el willy nilly all over our back bays,
lagoons, etc. where they will tear up more
habitat. 

Second, we don’t just throw away
dredged material 2 miles offshore from a
barge anymore, because that loses the
material for good. It used to go out past
the “depth of closure,” or that area where
wave energy will move sediment offshore
and onshore. When you dumped it into 30
ft of water, it was never seen again. We
are much smarter today in the beneficial use
of good, clean, quality dredged material.

As far as the beneficial use of dredge
material, we can put some into dredge

material maintenance
areas or other upland
areas for future use. We
can determine whether
the material is suitable for
placement on a beach or
dune system or for use as
a sub-base for a develop-
ment. Sometimes, it can
be placed just outboard of
the Intracoastal Waterway
channel to create habitat,
like marsh islands. All of
this is dependent, of
course, on the cleanliness
or suitability of the dredge
material; but, if it’s clean
enough to use for this
purpose, it can benefit
vegetation and lead to
benefits for animals.

On the other hand, a dis-
advantage of dredging is
that it requires a man-
made machine operating
in the environment. The
operation introduces
potential hazards and con-
flicts that require protec-
tion and monitoring. 

However, dredging operations technology
has vastly improved over the last decade,
and damage to seagrass beds and other
habitat has been greatly reduced. We can
now monitor very discrete movements
and operations on dredge equipment in
the field. 

ECO: What are some of the
lessons learned that you think a
fledgling marine engineering firm
might take from Taylor

Engineering’s successes?

Marino: Our intent is to deliver
sustainable solutions and to create
an enduring environment as a

member of the community. There’s a
graphic on our website that shows our life
cycle commitment to these communities—
from policymaking and best practices
through comprehensive planning, engi-
neering design, and permitting to con-
struction (or not) and, finally, to assess-
ment and monitoring that feeds right back
into policymaking. What’s important is not
to just jump in and jump out of the project
at hand, but to be an enduring member of
that community—to be there for the entire
life cycle. 

I was in a small city yesterday, meeting
with their leaders, not because they are
paying us to meet with them, but because
10 years ago they paid us to do an
assessment, but they didn’t follow
through and now some of their properties
have been damaged. They asked us to
come back and talk about that initial
assessment and give them some more
input to help them do the right thing.
That’s the sort of support that makes you
an enduring member of a community. And
if you see a project life cycle through and
stay involved, it will also help grow your
company. 

For more on Taylor Engineering’s previous
and current projects, 
visit www.taylorengineering.com.   
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By: Robert Vagnetti, Ray Boswell, and Skip Pratt
U.S. Department of Energy, National Energy
Technology Laboratory

Researching the Climate
Change Implications of

Methane Hydrates

Since 2001, the U.S. Department of Energy (DOE), through its

National Energy Technology Laboratory (NETL), has been

working with industry and academia to assess the potential of

methane hydrates as a future source of natural gas.  

Nicknamed “fire in ice” by researchers at NETL,
methane hydrates are frozen hydrogen-bonded lattices
of water that form polyhedral cavities large enough to
accommodate methane molecules, Photo credit: NETL.



29eco JANUARY/FEBRUARY 2013

While this effort has been the prime focus for
NETL, a desire to fully understand all the implica-
tions of natural gas hydrates has driven the lab to
work with other federal agencies and academia to
investigate how Earth’s vast stores of gas hydrate
might respond to a warming climate, and just what
sort of impact large-scale gas hydrate dissociation
could have on the world’s environment. While it
remains widely accepted that gas hydrate break-
down contributes relatively little methane to the
environment, there is substantial interest in the pos-
sibility that warming climate would substantially
increase the release of methane from gas hydrates.
In response, NETL and its Federal partners in the
U.S. Geological Survey (USGS) and in other agen-
cies have brought together the gas hydrate and
global climate change scientific communities—two
groups that had had limited previous interaction—
in order to focus scientific study. 

Nicknamed “fire in ice,” methane hydrates are
frozen hydrogen-bonded lattices of water that form
polyhedral cavities large enough to accommodate
methane molecules. This trapped methane repre-
sents a potentially large energy resource that could
provide the world with additional energy supply
options to meet future demands. However, recent
observations of numerous seafloor gas vents in the
Arctic have raised the issue as to whether warming
climates may be initiating a period of increased
instability in gas hydrates. While the origin, scale,
and causes of these vents (including their links, if
any, to methane hydrate) remain unclear, the impli-
cations are significant. Given that methane is a very
powerful greenhouse gas, such releases (if those
releases were to occur at a meaningful scale and to
somehow find their way to the atmosphere) could
be a significant feedback with the potential to
accelerate climate change. Even when that gas does
not survive the transit through the water column, it
also could have profound impacts on the oceans,
including potential acidification. 

Typically, methane hydrates are formed by the
combination of high pressure and low temperature
that occur in the shallow sediments of the deepwa-
ter Outer Continental Shelf (OCS). They also exist
in areas of permafrost. According to the U.S.
Department of the Interior, a key partner to NETL

in both gas hydrates energy and climate research,
an estimated 500 trillion cubic feet of methane is
trapped in U.S. Arctic sediments (reported by the
USGS in 1995), while roughly 50,000 trillion cubic
feet may occur on the U.S. Lower-48 OCS (report-
ed by the Bureau of Ocean Energy Management in
2012). Outside of a few well-studied areas, these
volumes, details of their geographic distribution,
the nature of their occurrence in sediments, and the
nature of their potential response to changing envi-
ronmental conditions remains very poorly known.
A focus on gas hydrate occurrence and behavior in
the most climate-sensitive environments is a key
aspect at this time.

While DOE had a fundamental program in gas
hydrates in the 1980s, the current program of
research began in 2000, when the Methane Hydrate
Research and Development Act of 2000 was signed
into law. This Act mandates that DOE lead a
National Methane Hydrate R&D program and uti-
lize the talents of federal, private, and academic
organizations to carry out program goals.  Over the
past decade, DOE has worked with industry, acade-
mia, the DOE national labs, and six Federal part-
ners (USGS, NOAA, BOEM, NSF, BLM, and
NRL) to identify, prioritize, and enable laboratory,
modeling, and field-based research projects. These
projects are designed to assess the nature of
methane hydrate resources and develop the science
and technology necessary to exploit this unconven-
tional gas resource.  

Initial DOE efforts relevant to the role of gas
hydrates in the environment focused on the Gulf of
Mexico, where abundant shallow and seafloor gas
hydrates had been found in association with “cold
seeps” (as opposed to seeps associated with
hydrothermal vents at the world’s mid-ocean
ridges) and served as the home for unique, recently
discovered assemblages of deepwater organisms. 

The interest was in understanding the nature and
permanence of these deposits and their sensitivity
to subtle changes in environmental conditions. The
goal was to advance understanding of the potential
local geohazards such hydrates might pose, particu-
larly to deepwater drilling, which was rapidly
expanding at this time.
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During this period, DOE funded research groups at
the Scripps Institution of Oceanography and at
Texas A&M University (TAMU). NETL also sup-
ported (along with the NOAA and the former
MMS) research with the University of Mississippi
focused on monitoring hydrates at large seep com-
plexes using remote vehicles and other devices for
seafloor observation. These studies have document-
ed the dynamic nature of the deposits near seafloor
gas hydrates and their relationship to complex net-
works of faults that provide methane from below.
In addition, to support the understanding of the
potential volumes and permanence of gas hydrate
in nature, DOE/NETL conducted a range of theo-
retical studies on the thermal properties of gas
hydrate and gas hydrate bearing sediments and
enabled scientists from the Idaho National Lab to
address the issue of the microbiological origins of
the methane typically housed in gas hydrates. This
and other fundamental science investigations
enabled by DOE are a key foundation to today’s
current understanding of gas hydrate’s implications
for climate.

Gas Hydrate and Global Climate Change
At the onset of the 21st century, the view of gas
hydrate’s role in the global climate change was
largely based on the work of Dr. Keith Kvenvolden
of the USGS. While among the first to scientifical-
ly address the issue, Dr. Kvenvolden determined
that gas hydrate was likely to respond significantly
to changing climates only in Arctic regions, and
that, for a variety of regions, this response was not
likely to be a major issue in climate change.
Therefore, much research was focused on the
broader question of gas hydrate’s role in global car-
bon cycling. In this context, gas hydrates were pri-
marily viewed as that of a long-term “capacitor”
for the movement of organic carbon in shallow sed-
iments (a view promoted by Dr. Jerry Dickens at
Rice University). This concept recognizes that
organic carbon (as methane) can be periodically
(over geologic timescales) sequestered or released
to the environment in potential large volumes in
response to changes in global environmental
conditions. 

Although the process is complex in detail; overall

there would be net uptake of methane when cli-
mates are cold and net release when climates are
warm. Being a process that acted over geological
timescales, much research has focused on attempt-
ing to decipher the behavior of methane during
major climate events in the past, and then decipher
where that methane may have originated (more dif-
ficult). For example, the Paleocene-Eocene
Thermal Maxima (55 million years ago) was a peri-
od of great warmth (the Arctic Ocean was a large
duck-weed pond), and data show compelling indi-
cations that that warming may have been exacer-
bated by the massive release of methane from
deepwater gas hydrates in response to global warm-
ing trigged by as yet unidentified factors.

The issue gained greater urgency based on the
work of Dr. James Kennett at U. California-San
Diego, who studied high-resolution climate records
from the last 400,000 years in the Santa Barbara
Basin and noticed that brief warm periods during
glacial cycles correlated with the rapid expulsion of
methane from seafloor gas hydrate deposits. With
DOE support, this “Clathrate Gun” hypothesis was
tested by Woods Hole Oceanographic Institution
through coring in the southeast Bering Sea. This
research confirmed that episodes of intense
methane expulsion occurred repeatedly during the
last glacial period during discrete climate warming
events. Nonetheless, evidence that the observed
increases in atmospheric methane during these
events could be linked to dissociating gas hydrates
has been difficult to pin down. For many
researchers, other interpretations—such as the reg-
ular expansion and contraction of methane-produc-
ing wetlands—appear to better explain the avail-
able data than does a series of globally synchro-
nized large-scale gas hydrate dissociation events.  

In May 2004, DOE supported NOAA in hosting a
workshop to bring together the gas hydrate and
global climate communities to assess if further
research on hydrate feedbacks to climate was war-
ranted. The workshop noted that global climate
models do not incorporate gas hydrate phenomena
and recommended that this shortcoming be recti-
fied. Specifically, research should focus on describ-
ing the critical processes and rates of formation and
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degradation of methane hydrate contained in sedi-
ments along continental margins to advance knowl-
edge of 1) the pathways and fluxes of methane
from ocean sediments to the atmosphere, should
those hydrates dissociate; and 2) potential trig-
gers—natural (such as seafloor failures) and
anthropogenic—to hydrate dissociation and poten-
tial large-scale gas release events. The National
Research Council (NRC) echoed these recommen-
dations in 2004.  

In recognition that no other Federal agency had the
ability to foster the needed research, DOE worked
with the USGS (which has hosted several work-
shops to advance scientific interest in this area),

NOAA, NRL, BOEM, and BLM to broaden the
nation’s research portfolio to further address these
recommendations. The first projects were awarded
by NETL in 2008 and featured a range of experts
(from universities and national laboratories) who
worked to quantify methane flux from a variety of

hydrate-bearing settings and define the potential
impacts of methane hydrate formation and dissoci-
ation on the global carbon cycle and on global climate. 

For example, researchers at the University of
California at Santa Barbara (UCSB) conducted
work in the Santa Monica Basin and elsewhere to
determine the strength of the marine biofilter—
water column microbial processes that oxidize
methane and thereby reduce how much methane
emitted at the seafloor actually reaches the atmos-
phere. Meanwhile, in the Gulf of Mexico,
researchers from TAMU, Scripps, and several other
universities utilized synthetic aperture radar (SAR)
imagery to compile an inventory of active gas and

oil vents and developed a comprehensive approach
for quantifying the flux of methane from these
seeps. This spurred valuable scientific debate on
the conditions under which methane released at
such seeps may potentially enter the atmosphere. In
addition, DOE supported the UCSB team in

(Foreground; left to right) researchers Ruo He, Monica Heintz, and Mary Beth Leigh collect water samples from Lake Qalluuraq,
located near Atqasuk on the north slope of the Brooks Range in Alaska in May 2009. (Background; left to right) John Pohlman,
Matthew Wooller, and Ben Gaglioti prepare coring device for sampling lake sediments, Photo credit: NETL.
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conducting additional field work in the Gulf of
Mexico, in this case participating (with scientists
from Texas A&M and other institutions) in the pri-
marily NSF-funded effort that concluded that very
little of the methane or other hydrocarbons released
at the site of the 2010 Macondo spill reached the
atmosphere. While it is not clear how well this
event may relate to natural events, the resiliency of
the natural system clearly must be accounted for
when assessing hydrate-climate impacts.

Incorporation of the emerging information on gas
hydrate behavior into climate models featured two
primary studies.  In one effort, researchers at the
University of Chicago and University of
California-Berkeley began developing global mod-
els to capture the long-term behavior of gas
hydrates in nature, with the goal of replicating cur-
rent occurrences and providing a platform for mod-
eling future system behavior. In a second effort, the
Lawrence Berkeley National Lab (creators of the
leading model of gas hydrate behavior in sedi-
ments) teamed with scientists at the Los Alamos
National Lab (owners of leading ocean-circulation
models) to couple projections of future changes in
seafloor temperatures to likely responses of gas
hydrates. This team then used these results to
assess the potential rates of methane release under
various future scenarios and the possible implica-
tions of those releases on
ocean ecology, primarily
ocean acidification. These
studies have been and will
continue to be pivotal in
setting research priorities in
this area.

A key challenge for linking
methane emissions from
dissociating gas hydrates
directly to increases in
atmospheric methane levels
is the inability to determine
whether a specific gas seep
is leaking gas originating
from methane hydrates.
With partial support from
DOE, Dr. Andrew Hunt at

the USGS led a team to exploit the unique way that
noble gas molecules partition in gas hydrates as a
potential fingerprint to distinguish gas streams that
feed off disintegrating methane hydrates (as
opposed to other gas sources). The initial studies
are promising, demonstrating that gas hydrate
breakdown may provide a relatively unique finger-
print in the noble gas signatures.

As a necessary complement to the modeling
efforts, DOE is supporting the acquisition of data
in the field, primarily from the area where the most
climate-sensitive hydrates occur—the Arctic.
Researchers from the University of Alaska at
Fairbanks (UAF) and the USGS collaborated on
methane ebullition from some of the thousands of
lakes located in permafrost on the Alaskan North
Slope. As the Arctic warms and the permafrost
thaws, methane flux to the atmosphere is increas-
ing due to a number of processes, including
increased microbial production of methane in shal-
low lake sediments, microbial methane production
from newly thawed organic carbon deeper beneath
lakes, and possibly from leakage of methane from
underlying gas hydrates. As part of the effort led
by UAF, scientists reconstructed the first
Holocene-scale (last 12,000 year) history of
methane emissions from a thermokarst lake,
demonstrated that current methane ebullition is

Methane hydrate mound on the Gulf of Mexico sea-floor. Minor amounts of oil
stain the hydrate orange, and the mound is covered by a thin drape of sediment.
Photo credit: Ian MacDonald.



33eco JANUARY/FEBRUARY 2013

dominated by shallow (non-hydrate) methane, and
have developed an advanced understanding of the
microbial processes responsible for the production
and consumption of methane in these systems.   

Perhaps the major potential for methane release lies
offshore.  In 2009, NETL, NRL and scientists from
the Netherlands, Belgium and Germany completed
an initial 12-day expedition designed to determine
the state of methane release on the Alaskan
Beaufort (Arctic) shelf. This environment, where
permafrost-associated hydrates formed during pre-
vious periods of lower sea level likely persist, but
are actively degrading (due to thermal forces relat-
ed to ongoing, post-glacial, sea-level rise), has been
observed to be releasing potentially massive vol-
umes of methane on the East Siberian Arctic Sea to
the west. Observations from this expedition suggest
that while methane is present in the water in elevat-
ed volumes, such large-scale venting is not ongoing
on the Beaufort shelf. 

In 2010-2012, DOE supported a research team led
by Dr. Carolyn Ruppel of the USGS to work in the
Beaufort Sea in an effort to determine the offshore
extent of the climate susceptible subsea permafrost
(along with any associated methane hydrates) to
measure methane oxidation rates (methane sink) in
seawater and methane flux across the ocean-atmos-
phere interface, to image the impact of climate-dri-
ven changes on the deepwater gas hydrate system
on the Beaufort upper continental slope, and to map
potential methane release hotspots. Going forward,
the DOE will continue to work with the USGS and
colleagues at Southern Methodist University to
extend climate-hydrate studies on the Beaufort Sea
upper continental slope, where the upper edge of
the deepwater gas hydrate system could be dissoci-
ating and possibly exacerbating slope failures as
Arctic Ocean temperatures and sea-ice conditions
change in response to global warming. The behav-
ior of deepwater gas hydrate systems will continue
to be a focus of DOE support. In 2013, DOE will
also support NRL participation in an international
effort to assess gas hydrate dynamics offshore east-
ern New Zealand.  

In order to effectively communicate these broad

issues and the breadth of international activity and
research directed at resolving them, DOE regularly
summarizes its, and other’s, research in its Fire in
the Ice Newsletter (available at NETL’s website)
and is participating in a new initiative launched by
the United Nations Environment Program titled
Global Outlook on Methane Gas Hydrates. The
assessment is expected to be released in summer
2013. 

Summary
DOE has strived to manage a methane hydrate
research program that is well balanced and focused
on the knowledge gaps in several key areas:
resource characterization, production potential,
global environmental impacts, and potential safety
hazards. Just as the program is years away from
successful production of methane hydrates as an
energy resource, we are also just beginning to
address the key questions relating to the role of
methane hydrates in the global carbon cycle and
climate change. By partnering with research groups
that can take full advantage of the advances in cou-
pled climate modeling, genomic sequencing, stable
isotope probing, and instrumentation for real-time
assessment of methane fluxes, as well as with sci-
entists who can lead truly multidisciplinary field
programs, DOE is directly contributing to under-
standing methane dynamics in the seafloor-ocean-
atmosphere system and to addressing the critical
question of the present and future contribution of
dissociating gas hydrates to atmospheric methane
levels.   

In August 2012, DOE selected several new projects
that will undoubtedly move us further down the
path of understanding methane hydrates, both as a
resource and as a potential contributor to climate
change. The selections award over $5.5 million in
research funds to 14 universities and their partners
to study the distribution and dynamics of natural
methane hydrate systems and the potential for
resource extraction from gas hydrates.   

Information on these new project awards and on the
completed projects discussed above can be found at
ht tp: / /www.net l .doe.gov/ technologies /oi l -
gas/FutureSupply/MethaneHydrates/maincontent.htm.
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New challenges associated with urbanization,

economic development, land subsidence, and climate

change call for an innovative approach to hydraulic

engineering that aligns the interests of economic

development with care for the environment. Our

project, Building with Nature (BwN), responds to

this demand—working with natural systems in a

way that meets the need for infrastructure while 

creating opportunities for nature. 
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Building with Nature in      

the Coastal Environment    and Field Applications
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To demonstrate that the approach works, the 

€30 million BwN innovation program (2008–2012)

was initiated by two major Dutch dredging compa-

nies, Royal Boskalis Westminster and Van Oord. The

program was carried out by the EcoShape consortium

consisting of private companies, public authorities,

universities (including the University of Twente) and

applied research institutes like Deltares. 

Building with Nature in      

the Coastal Environment    and Field Applications

By: Arjen P. Luijendijka, W. Borsjea,    

& Stefan G.J. Aarninkhofc

Sand Engine on 14 June, 2011 showing the progress of construction of the peninsula that will extend about 1 km into the

North Sea.  Photo credit: International Association of Dredging Companies (IADC)/Terra et Aqua Journal.
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Sound design and implementation of

BwN solutions requires thorough

understanding of the underlying

hydrodynamic, morphological, and

ecological processes, as well as the

interactions between them. This

involves detailed insight into the

effect of organisms on changes of

morphology and vice versa as well as

the availability of predictive tools to

assess environmental effects during

and after construction. Within the

BwN program, tools and models have

been developed to compute and pre-

dict the dynamic interaction between

ecology, hydro-, and morphodynam-

ics. These tools can now be used for

eco-dynamic design of sand mining

pits and nourishments. 

Dynamic interactions framework
A single wave can be seen as noise in

coastal evolution. However, the net

effect of waves is to

trigger long-term,

residual transports that

interact in a dynamic

manner with coastal

evolution. On the other

hand, sea level rise can

be seen as a boundary

condition in coastal

evolution.

As a consequence,

ecology can only

dynamically interact

with the physical sys-
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Photo of the eco-hydraulic fume.

Natural coastal nourishment in the fore-
shore embodies Building with Nature
principles by which coastal development
occurs naturally with no hard structures,
no beach nourishment, only nature redis-
tributing sand brought into the foreshore.
Photo credit: International Association of
Dredging Companies (IADC)/Terra et
Aqua Journal.
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tem if the scale of

interest is comparable

to the process scale.

In other words, at dif-

ferent spatial and

temporal scales,

coastal managers

have multiple solu-

tions for successful

BwN concepts. For

example, sediment

fixation in coastal

systems occurs on

very small scales by

bacteria or diatoms. 

On larger scales, plant cover, such as eel-

grass or English cordgrass, is able to

reduce current velocities, and dampen

waves, thereby trapping sediment. Mussel

beds and oyster beds have shown similar

effects on currents and sediment trapping

in the United States. On the scale of

ecosystems, salt marshes are known to

increase soil elevation by building a plat-

form that can significantly decrease wave

impact on hinterlands and dikes. On land-

scape-scales, marram grass is used along

sandy coasts to realize a protective stretch

with sand dunes at, for example, the North

Sea coast, whereas Spartina is used to pro-

tect the hinterland on a landscape scale in

places such as China.

How these interactions and linking

between different scales can result in suc-

cessful “dynamic interaction” in the

coastal zone is demonstrated in this article

by presenting several pilot projects for the

Dutch coastal zone. 
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In order to fulfill desired safety levels, the effects

of changing boundary conditions (such as sea level

rise) and noise (such as seasonal variation in bio-

mass of ecosystem engineering species) need to be

taken into account. Tools to do so are discussed in

this article. Further, these combined solutions

require a form of adaptive management, which is

dealt with in more detail later. 

Modeling the dynamic interaction
New model features and functionality have been

developed and applied within the BwN program to

simulate the dynamic interaction between the mor-

phodynamics and ecology. This functionality has

been incorporated in the open-source modeling

package Delft3D (oss.delft3d.nl). 

The model is set up using two main components: a

hydrodynamic and a process/transport module. The

latter component consists of a vast number of small

modules for individual processes covering water

quality, ecology, vegetation, and morphology that

can be configured and extended individually as

needed by the end-user. 

The hydrodynamic module provides flow informa-

tion (such as the water level, depth and velocity

vector) to the process module at each time step.

Sediment transport is computed separately as bed

load and suspended load. The suspended sediment

is modeled using an advection-diffusion equation

with the source and sink term. 

Vertical direction sorting is tracked by a book-

keeping system. After the bed load transport vec-

tors and the suspended load source and sink terms

have been computed, the bed level is updated and

accelerated. Subsequently, the new bed level is

transferred back to the flow and vegetation growth

modules, consisting of temporal functions for vege-

tation growth. Besides the vegetation, the ecologi-

cal processes library includes vegetation and ben-

thos growth, spatial spreading, species competition,

mortality, and seed dispersion.

The vegetation module provides vegetation height

and spatial density to the vegetation effect module,

which computes the impact of the vegetation on the

flow structure (either 2D or 3D). Effects can

include, for example, enhanced bed roughness, bed

shear stress, or increased turbulence. Through this

simultaneous (online) coupling approach, the effect

of vegetation on flow and the flow effects on vege-

tation growth (population dynamics) are modeled.

For benthos, a similar approach is applied. One of

the most important differences is that the timescale

of benthos interaction is much smaller than for veg-

etation and, therefore, a smaller coupling time step

is requested, which demonstrates the high flexibili-

ty of this modeling approach. 

As a validation case for the implemented ecological

processes, Lake Veluwe  (a semi-closed inland lake

in The Netherlands), was considered. For this area,

y e a r l y

s p a t i a l

measure-

ments of

m a c r o -

phytes are

avai lable

from 1994

to 1999. 
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Shoreline mangroves.
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Pilot field applications

The BwN program initiated several pilot projects to

investigate the behavior of BwN solutions in the

field. Four pilots in the Dutch coastal area are

described below. 

First Pilot: Coastal Protection

Reef-building species, such as mussels and oysters,

are clear examples of ecosystem engineering

species in that they modify their local hydrodynam-

ic and sedimentary surroundings. These habitat

modifications of both reef-building species can

contribute to stabilizing the bathymetry of intertidal

flats in front of dikes. 

Additionally, mussel beds or oyster beds enhance

biodiversity by providing shelter and nesting area

for fish and crustacean species (e.g., crabs and lob-

sters). Further, mussels and oysters filter algae

from the water column for food. By doing this, they

clarify the water by removing not only algae, but

also silt and organic particles from the water col-

umn. These particles are glued together and excret-

ed as pseudofaeces. These pseudofaeces accumu-

late in the vicinity of mussel and oyster beds. 

Oyster reef as coastal protection solution
Stabilization by reef builders is valuable for coastal

protection becauses large intertidal flats can signifi-

cantly reduce wave energy reaching the dikes. Pilot

studies aiming to construct oyster reefs on intertidal

flats have demonstrated that although the concept

seems straightforward, putting it into practice asks

for a complete understanding of habitat require-

ments for oyster settlement. 

For example, attenuation of hydrodynamic energy

via the interaction between shells and hydrodynam-

ics makes these reef-building species relevant for

coastal protection, but it also limits locations where

these species occur. At the most wave-exposed

sites, where stabi-

lization of inter-

tidal flats would

be most useful

from a coastal

defense perspec-

tive, it has proven

to be most diffi-

cult to create

such a reef.

Second Pilot: Nourishment Zandmotor
In the last two decades, the sandy coast between

the entrance of the Port of Rotterdam and The

Hague is maintained by periodical nourishments

every four to five years. Sea level rise will lead to a

substantial increase in nourishment needs in the

order of 20 million cubic meters for the two

decades. An alternative to periodical nourishment

every five years is to apply a mega-nourishment

every 15 to 30 years. The main advantage of a

mega-nourishment instead of periodical nourishment

is the decrease of disturbance of the environment. 

To investigate the effectiveness of a mega-nourish-

ment, the pilot project “Sand Engine” was started

involving the placement of 21 million cubic meters

of sand along the coast in 2011. The Sand Engine is

the largest ever local nourishment for coastal

defense purposes, in combination with nature

development and recreation. The hook-shaped

Reef-building species, such as mussels
and oysters, are clear examples of
ecoystem enginnering species.

The Sand Engine pilot project is
located on the North Sea coast of
the Netherlands (Delfland) and will
form a 21.5 million cubic meters
artificial sandy peninsula connected
to the shore and rising above high
water.  Photo credit: International
Association of Dredging Companies
(IADC)/Terra et Aqua Journal.
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peninsula extends up to 1 km into the sea. The con-

tinuous natural action of the wind, waves, and cur-

rents will spread the sand naturally along the coast.

The Zandmotor will gradually change in shape and

eventually be fully incorporated into the dunes and

the beach. 

The construction of the sand engine was completed

in mid-2011, and preliminary monitoring results

show that so far it is behaving as predicted.

Sediment is indeed being transported along the

coast, newly formed juvenile dunes are developing,

and even seals have been visiting the area. Also,

the sand engine has proved to be a hotspot for

wind, wave, and kite surfers.

This single mega-nourishment is expected to be

more efficient and cheaper in the long-term than

traditional shoreface nourishments that are present-

ly being used to negate coastal recession, while

providing space for nature and recreation.

Third Pilot: Nourishment Galgeplaat
Tidal flats are valuable habitats for different plants

and animals. However, the total area of tidal flats is

decreasing worldwide due to various problems like

sea level rise and erosion initiated by manmade

constructions. Nourishing tidal flats might be a

promising solution. 

However the impacts on the physical processes and

the ecological system are not known. Therefore, a

pilot-scale nourishment was executed at the

Galgeplaat tidal flat in 2008 (Eastern Scheldt, The

Netherlands) with a total volume of 130,000 cubic

meters over a total area of 150,000 square meters. 

The hypothesis was that due to the natural dynam-

ics (i.e., the combined effect of currents and

waves), the nourishment will gradually spread out

and heighten the flat. To become a valuable habitat,

the nourished area had to recolonize after the nour-

ishment has buried all benthic fauna. After con-

struction, both the recolonization of benthic fauna

as well as the physical processes were monitored,

modeled, and analyzed. 

After two years, only minor morphological changes

of the nourishment are observed. Some redistribu-

tion of sedi-

ment occurred,

but the overall

change in sedi-

ment volume

was approxi-

mately only

2%. The nour-

i s h m e n t

killed all

b e n t h i c

macrofauna

when buried.

The recovery

has started

directly after

the nourish-

ment was put

in place. 

On the nourishment, the recolonization of the ben-

thic macrofauna was very patchy, with some sites

having a relatively rich fauna, while hardly any

macrofauna was observed at other sites. Combining

the monitoring and model results learned that the

biogeomorphological interactions (morphological

changes driving recolonization and vice versa) play

a role and should be taken into account to come to

successful nourishment strategies for tidal flats. 

Fourth Pilot: Sand mining
The volume of extracted marine sand from the con-

tinental shelf is expected to increase in the near

future. Sand extraction leads to the direct removal,

smothering, and burial of benthos. Changes in the

morphology of the seabed can lead to changes in

hydrodynamics, sedimentation, and organic materi-

al. On the other hand, changes in the seabed may

possibly lead to a more diverse environment,

increasing diversity in benthos and fish. Present

mining policy aims at rapid ecological recovery

and restoration of the original habitat. 
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Galgeplaat

Bathymetry and computed roughness
heights.



43eco JANUARY/FEBRUARY 2013

Ecological landscaping aims at making the mining pit

attractive to a variety of benthos and flora that in turn

attract fish, mammals, and even birds. This promotes

opportunities for nature and economy.

Recent measurements in the North Sea revealed a rela-

tionship between local habitat characteristics and the geo-

morphology of the seabed. These observations have led to

the design and creation of two ridges in a large extraction

site used for the extension of the Rotterdam harbour

Maasvlakte-2. Monitoring of benthos, sediment, fish, etc.

in the mining pit, including its ridges, have provided valu-

able field data. 

The first findings from the pilot are that ecological land-

scaping can indeed result in added ecological value.

Landscaping can be carried out during the extraction

process without additional equipment mobilization and, if

project planning permits, with minimum impact on the

production process.

Lessons learned
The BwN program has provided unique knowledge,

insight, and tools to researchers and interested industry

members. These can be found online at www.ecoshape.nl. 

Over the course of the project, many lessons were learned,

of which a few related to the coastal zone are listed

below:

• Adopt a learning-by-doing  approach by contributing or
initiating field pilot experiments; learn from it even when it is

not a great success.

• An important lesson learned

following several pilots and

solutions was to maximize gradi-

ents in physical conditions, like

currents, waves, and bed forms;

this holds for the sand mining pit

as well as the nourishment pilots.

• Combine different disci-

plines when developing a solu-

tion; bring together people

with backgrounds in ecology,

Landscaping the min-
ing pit leads to a high-
er biodiversity than a
traditionally mined pit. 
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morphology, and governance as well as local

stakeholders. This should be done as soon as

possible during the early stages of project initia-

tion and development, when all design options

are still open. 

Discussion

Many simulation models are currently available to

effectively predict safety and sustainability of tradi-

ional engineering solutions. Currently, such model-

ing expertise is only starting to emerge for ecologi-

cal engineering approaches. First modeling

attempts show the importance of incorporating

small-scale biological activity in large-scale sedi-

ment transport and, hence, morphodynamics. 

Overall, attempts to model the performance of eco-

logical engineering approaches is only starting to

emerge; for the time being, the lack of such

approaches remains an important gap that needs to

be addressed. This requires further development of

state-of-the-art modeling tools and validation data

sets by collaboration between engineers and

ecologists.

By applying ecological engineering species in coastal

defense strategy, a shift to adaptive management is

essential. In adaptive management, both coastal engi-

neers and marine ecologists become involved in the

planning phase. Adopting adaptive management

requires a process-based understanding of the func-

tioning of the whole system and good monitoring.

Monitoring is important while the outcome of a

dynamic interaction between ecosystem engineering

species and their environment will result in a dynamic

equilibrium, for which only the trend is known, but not

the fluctuation. This new way of managing the coastal

system is challenging; but in the end, it is the best way

to enable delta life in a sustainable way.

Future outlook

Despite substantial progress on the design of BwN
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solutions and the development of underlying pre-

dictive skills, the concept is not sufficiently estab-

lished yet. To realize that, it is necessary to further

promote acceptance of the concept by project own-

ers, to demonstrate cost effectiveness, to address

management issues and other uncertainties, and to

show international applicability of the concept in a

variety of environments. In other words, we should

aim for “Make it Happen.” 

The latter is the central theme of the BwN program

after 2012. It is reflected, for instance, in the strong

end-user orientation of the inter-disciplinary

NatureCoast program, a research program on sus-

tainable strategies for coastal developed funded by

the Dutch Technology Foundation STW. Ongoing

development of the innovative tools discussed in

this paper forms a prominent component in the

research efforts foreseen from 2013 onward.

For more information, visit: www.ecoshape.nl.
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Editor’s Note: 
Because transatlantic vessel size has increased, many cities on America’s east coast—from New York
to Norfolk to Baltimore—have already increased port depths to accommodate the larger vessels. A
billion dollar project was recently approved to raise the Bayonne Bridge connecting New Jersey to
Staten Island to allow larger container ships to pass under, while Miami, the U.S. city closest to the
Panama Canal, plans to deep dredge its port and is improving other infrastructure to accommodate
the largest vessels in the world. Spurred by Panama Canal expansion, smaller cities—like
Jacksonville, Florida and Mobile, Alabama—are following suit. 

Environmental positive for these new supersized ships is their capacity to move more containers more
efficiently than ever before and with a smaller carbon footprint, but controversy over the environ-
mental impact of port expansion in places like Savannah, Georgia and Charleston, South Carolina
has led to Federal lawsuits over the projects and calls for increased environmental impact mitigation
efforts.  Altogether, these events are likely to create business opportunities in the fields of environ-
mental impact assessment, planning, mitigation, and restoration. 

In 2012, the U.S. Army Corp of Engineers (USACE) released “U.S. Port and Inland Waterways
Modernization: Preparing for Post-Panamax Vessels,” an examination of options for future mod-
ernization of U.S. ports and inland waterways that included a chapter on the need for environ-
mental impact mitigation. In this feature article, Dr. Richard A. Cole, a Senior Environmental Planner
at USACE’s Institute for Water Resources, outlines some of the expected needs for mitigation sur-
rounding these projects. 
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Potential Mitigation Needs for Port     

The Seagoing Hopper Dredge Savannah, built in 1904. The U. S. Army Corps of Engineers has been involved in harbor and waterway
improvements and maintenance for nearly two centuries. Photo credit: USACE Dredging Operation Technical Support.
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By: Dr. Richard A. Cole, Senior Environmental Planner, 

U.S. Army Corps of Engineers, Institute for Water Resources

Background
The continuous modernization of American ports and
waterways has played an essential role in the national
economic development of the United States since colo-
nial times and will continue to do so in the future.
Because fostering national commerce is an important
function of the Federal government, the U. S. Army
Corps of Engineers (USACE) has been involved in har-
bor and waterway improvements and maintenance for
nearly 2 centuries. But port and waterway development
also had a significant adverse impact on the environment,
especially  before national awareness of the environmental 

costs manifested in more effective protections.
As a  resul t ,  s ince the 1970s,  the National
Environmental Policy Act (NEPA), Clean Water
Act (CWA), Endangered Species Act (ESA) and
other regulatory laws have transformed social
attitudes toward the environment. This is to
assure that environmental mitigation will take
place and greatly reduce further environmental
impact. Subsequently, mitigation costs will nec-
essarily play an important role in future modern-
ization decisions as well. 

   and Waterway Modernization
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America’s port modernization efforts are now

focused largely on improving container-based

freight transport in larger vessels, trains, and trucks.

Container transport and transport-vehicle size have

increased rapidly over the last several decades and

are expected to continue to increase in the foresee-

able future. Trade with nations on the Pacific Rim

has increased at the fastest rate, and many ports on

the Pacific Coast are already capable of receiving 

the largest container vessels and transferring freight

to rail or truck transport far into the U. S. interior.

However, expansion of the Panama Canal—expect-

ed by 2014—will allow large “post-Panamax” ves-

sels with draft depths up to 50 feet to move directly

to the Atlantic and Gulf coasts. Prospects for

reduced shipping cost of exported grain and soybean

via the Canal may increase the demand for waterway

transport and increased lock sizes on the Upper

Mississippi and Illinois Rivers and Gulf ports. These

changes could require significant investments in port

and waterway modernization needs. 

Study undertaken
Congress recently directed the Institute for Water

Resources of the USACE to conduct a study of

those needs and their implications, including the

potential needs for mitigating environmental

impacts. The Institute found that the environmental

footprint left by past freight transportation system

modernization revealed common sources of

adverse impact and environmental vulnerabilities. 

Even though the geographic area directly impacted
by such modernization is a small fraction of the
conterminous United States, the adverse impact on
certain natural systems and wild species has been
particularly intense and offsite impacts on air,
water, and habitat quality have been far reaching.
Furthermore, potential port and waterway modern-
ization in many locations is closely associated with
two of the scarcest and most impacted types of
ecosystems—free-flowing rivers and estuarine wet-
lands. By reducing suitable river and wetland habi-
tat, past development of navigation impoundments

The ‘resident’ Harbor Seal of New York suns himself on the dredge pipeline delivering sand
as the USACE New York District performs its work. Photo credit: Melissa Alvarez, USACE.
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and channels contributed to the reduction and
imperilment of numerous species. Further loss of
riverine and wetland habitat and areas set aside for
parks and other preserves is no longer tolerated.
When there is an expected environmental impact,
environmental impact assessments, mitigation
plans, and so forth are now required by law in
many instances. 

Types of impacts
Harbor and waterway dredging impacts have been

a past concern, but dredging of non-toxic bottoms

usually had temporary impacts. However, about

10% of dredged bottom sediments are contaminat-

ed with toxic material. The uptake of contaminants

by exposed organisms can threaten the health of

fish and other species that feed on them as well as

humans at the end of the food chain. Past sediment

dredging and uncontained disposal sometimes mag-

nified environmental impacts by increasing organ-

ism exposure to the toxic material. 

Through better planning and management, these

impacts can be mitigated, and the situation today is

much improved. Contaminated sediments are dis-

posed of in isolated containment areas, and about

20% to 30% of dredged material is used for habitat

creation and other beneficial uses. However, dredg-

ing continues to have some persistent, though

greatly reduced effects, including damage to shal-

low-water estuarine ecosystems and some unavoid-

able take of imperiled species. Deepening coastal

navigation channels can also lead to destructive

saltwater intrusion into freshwater ecosystems and

domestic water supplies. 

Another concern is contaminant emission into air

and water during port and waterway operations.

Because harbors concentrate transportation system

operations in densely populated areas, (vessel oper-

ations, trucking, and rail transport) they remain a

significant source of air quality degradation,

including greenhouse gas effects, and have an

inequitable impact on low-income and minority

groups. However, trends indicate that there will be

an increased reliance on oceanic vessels, railroads,

and inland waterways in place of truck transport

because trucks are so much less fuel-and-emissions

efficient. In addition, mitigation and planning

requirements for Port development have already

made improvements in the reduction of air and

water emissions. 

Based on history, accidents may increase as freight

transport operations increase, threatening human

health and safety as well as fish and wildlife sur-

vival. Accidental collision of whales and other

marine mammals with vessels approaching and

leaving ports has been a significant mortality

source, but may be mitigated by studies identifying

migration routes and vessel fairway planning as

well as speed restrictions. Accidents can also lead

to contaminant and oil spills, but these are associat-

ed with all transportation modes. 

By examining the environmental footprint left by

past projects, we can gain insight into the types of

environmental impacts and resulting mitigation

needs likely to occur as a consequence of future

transportation system expansion and operations. 

Likely mitigation needs
Future modernization most likely will require miti-

gation to avoid the following: 

1) degraded air and water quality that threatens

human health and safety, especially of low-income

and minority groups; 

2) loss of important natural and cultural heritage

found in parks, refuges, wetlands, and scarce

species; or 

3) loss of recreational, commercial, and other eco-

nomically important resources. 

In the USACE 2012 examination of options for

future modernization of U.S. ports and inland

waterways, indicators of impact sources and envi-

ronmental vulnerabilities were selected for each of

these categories based on data availability, reliabili-

ty, comparability, and representiveness across five

regions, including Northeastern, Southeastern,

Gulf, and Pacific coasts, and the Upper

Mississippi-Illinois Rivers. Between four and seven
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The results reveal that the variation in total impact

potential is relatively small because most ports

would incur modernization impact mitigation

needs in some form. However, the potential for

somewhat greater environmental impact exists in

the Southeast Atlantic Region and, to a lesser

extent, in the Pacific Region. Freight transport is

expected to grow most rapidly in those regions

because of high regional population growth rate.

More harbor expansion is needed in the Southeast

to accommodate large vessel sizes. Because of

greater wetland and endangered species vulnerabil-

ity, impact mitigation may be more costly. In the

Pacific Region, mitigation may also prove more

costly because of the potential degradation of

recreational opportunities and the inequitable envi-

ronmental impact on low-income and minority

communities. The Northeast Atlantic Region was

ranked lowest for mitigation need because it has

the slowest population growth; the greatest amount

of unused port capacity; and the least likely loss of

wetlands, parks, and other preserves or threatened

and endangered species. The Gulf Region was not

ranked quite so low because of its high regional

population growth rate, less unused port capacity,

and greater vulnerability to wetland and endan-

gered species losses. 

Caveats
The mitigation costs for harbor expansion could be
substantial, but there are potential environmental
benefits from increasing capacity for post-Panamax
vessels if, as expected, the impact of container ves-
sels on air and water quality per ton of freight
shipped are moderated. Other effects are harder to
judge. While the frequency of ship passages may
decrease as vessel sizes increase, possibly lowering
the number of harmful collisions with scarce
species and other costly accidents, the likelihood of
collision may increase when a large vessel passes
through the area. Accidents involving freight losses
and oil and other spills may be more costly for larg-
er vessels because of the greater quantities
involved. 

Because of possible freight-transport cost savings,
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important ports in each coastal region were select-

ed to evaluate potential regional impact and miti-

gation needs, while the waterway analysis focused

largely on analysis of possible impacts from lock

expansion on the upper Mississippi and Illinois

Rivers.  

Health, safety, and equity indicators included

regional air and water quality and impact exposure

inequities for low-income and minority groups.

Heritage loss indicators included the geographical

area of nearby parks, other preserves, and wetlands

as well and the number of threatened and endan-

gered species in the vicinity. Economic indicators

included the conditions of commercial fisheries,

recreational fisheries, and public beaches in the

vicinity. Indicators of potential impact sources

included the total regional population growth (an

indicator of regional freight demand), the amount

of additional harbor dredging required, and the

potential port capacity expansion needs.  

Results of the analysis are shown in Table 1. The

indicators were normalized to a value between 0

and 100, with 100 equal to the highest indicator

score, and averaged for ports in each of the four

coastal regions. The results for several specific

indicators were averaged to indicate vulnerabilities

in health safety, and equity, heritage loss, and eco-

nomic loss categories. 

Table 1.  Potential environmental impact

mitigation needs. 
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the effects of Panama Canal expansion may
redistribute freight transport growth from
Pacific Coast ports to southeastern ports more
than indicated by regional growth alone, rais-
ing potential operation impacts for southeast-
ern ports more than indicated in Table 1 and
depressing them at Pacific ports. That possi-
bility could also reduce transport system
atmospheric emissions because of the higher
fuel efficiencies of large vessels and the
reduced reliance on cross-country trucking
and redistribute the intensity of adverse emissions
impacts from west to east coasts. The canal expan-
sion may also favor more transport of grains and
soybeans on the Upper Mississippi and Illinois
Rivers, increasing the need for lock maintenance.
Adverse impacts from possible lock rehabilitation
are expected to be minor, except for the potential
need to mitigate unavoidable loss of riparian wet-
lands. Some positive effects on air emissions are
possible because less time is needed for lock transit.

The need for harbor expansion may be less if exist-
ing post-Panamax ports on the East Coast and inter-
national ports in the Caribbean become deepwater
transport hubs for vessels of all sizes. That may
favor smaller feeder vessel delivery of transferred
freight to East Coast ports that are not ready for
post-Panamax vessels. If this happened, freight
transport rates and pollutant emissions may increase
above estimates based on larger vessels calling at
the ports. Atmospheric emissions from vessels
would increase because emissions, per ton of freight
transported, increases as vessel size decreases. 

Improved performance of rail and highway freight
transport from West Coast ports could limit a
Panama Canal effect. Pacific ports are better pre-
pared than eastern and Gulf ports to accept post-
Panamax vessel sizes and container traffic, have
transport-time advantages, are projected to serve
rapidly growing populations west of the
Appalachians, and may become more competitive
by cutting their costs. Cost cutting strategies, like
container stacking on railroad cars and increased
truck-trailer lengths, could significantly reduce the
growth in atmospheric emissions per ton of freight
transported, but perhaps not enough to make up for
the much greater efficiency of large vessels entering
the eastern U.S. through East Coast ports. 

Summary
The tradeoffs among different transportation scenar-
ios are complicated by numerous unknowns and,
therefore, accurate predictions of impact location
and intensity is an unrealistic expectation. For
example, mitigation measures may be required for
project impacts outside the aquatic environment.
Therefore, given the uncertainties, adaptive plan-
ning and management is a wise strategy for future
port and waterway modernization activities.
Environmental impact mitigation needs and costs
will depend on how the future of international
freight transportation evolves over the next few
decades. However, recent strategies, such as the
2008 USACE clarification of mitigation compensa-
tion rules, have brought positive results. Such
changes have enabled Federal agencies to promote
greater consistency, predictability, and ecological
success of mitigation projects under the Clean
Water Act and have brought innovative approaches
to mitigation to the forefront—helping greatly
improve implementation, monitoring, and perfor-
mance and ensuring that unavoidable losses of
aquatic resources and functions are replaced for the
benefit of the Nation. 

The Port of Miami, which is currently 42 feet deep, will be 50 feet
deep when the “Deep Dredge Project” is completed in 2014. 
Photo credit: Chuck Kramer.

The Galveston District dredges approximately 30 to 40 million cubic yards
of material annually. The Corps employs utilizes dredged materials to
improve eroded coastlines through beach nourishment and beneficial use
programs. Photo credit: USACE.
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Bluefin's Megawatt-Hour Energizes Subsea Industry 
Bluefin Robotics, a leading provider of Autonomous
Underwater Vehicles (AUVs) and related subsea tech-
nologies, announced that the company's in-house bat-
tery group has produced over 1,000,000 watt-hours of
subsea batteries. The announcement comes on the heels
of the company receiving several orders for AUVs,
vehicle power upgrades, and customized power sys-
tems for the commercial oil and gas market.

“Storing and delivering power is one of the most chal-
lenging aspects of subsea platforms,” said David
Kelly, president and CEO of Bluefin Robotics. “We
are thrilled to apply the advances we've made with
our AUV power solution elsewhere to solve an indus-
try-wide problem.”  

Bluefin has been building field-swappable subsea bat-
teries for over 10 years to address critical power
needs for their modular AUVs. The company offers a
commercial off-the-shelf 1.5-kWh pack and custom
power solutions for a variety of underwater applica-
tions, including profilers, subsea equipment, ROVs,
and other submersible platforms.  

“We chose the Bluefin battery because it is fully pres-
sure-tolerant, easy to replace, and provides very high
energy density,” said Andrew Barnard, vice president
of research and development at WET Labs. WET
Labs has been using the 1.5-kWh pack in their
Autonomous Moored Profilers for the last 5 years.
For more details on recent deployments of the profil-
er, please visit  www.bluefinrobotics.com. 

Bluefin’s standard
1.5kWh pack is
waterproof, pres-
sure-tolerant,  and
includes its own
smart electronics for
self-balancing, mon-
itoring and safety.
Drop-and-play con-
nectors allow for
users to asily swap
packs in minutes at
sea without ever
opening a pressure
vessel. In addition,
batteries can be
shipped by air in
their UN-certified
case.

Since Bluefin’s core
battery technology
is scalable, the com-
pany has delivered
batteries in a variety
of capacities includ-
ing 1.8-kWh, 3.5-
kWh, and 8.88-kWh packs along with power solu-
tions that scale as large as 148-kWh. Bluefin is cur-
rently developing new configurations targeted at spe-
cific applications. 

RAACI Delivers Hybrid Diesel Electric Propulsion System 

to Bordelon Marine 
RAACI has been contracted by Bordelon Marine, to
design and supply Hybrid Diesel Electric Propulsion
equipment to outfit the Stingray Series 260 Class DP2
PSVs.  Robichaux Automation and Control,
Incorporated (RAACI) is delivering more and more
diesel electric propulsion systems to the local maritime
industry

RAACI is under contract to provide a complete diesel
electric system including two 480 VAC water cooled
Active Front End (AFE) Variable Frequency Drives
(VFD’s) to control two 950 HP electric bow thrusters,
one 480 VAC Ship Service Switchboard (SWBD), one
Emergency SWBD and four Motor Control Centers.  In
addition, RAACI will provide an Engineer’s Operating

Station (EOS), an ABS
ACCU, DPS-2 approved
Alarm, Monitoring and Power
Management system all to be
installed on Bordelon
Marine's new Stingray Series
260 Class DP2  PSVs. 

After a successful ABS facto-
ry test, RAACI has delivered
their Certified Diesel Electric System to Bordelon
Maine on time and on budget. RAACI continues to
work closely with Bordelon Marine to support the ves-
sel build schedule as well as support all RAACI equip-
ment on the vessels. 
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RESON Introduces a New Member to the SeaBat Family
RESON’s newest product, the SeaBat 7160, raises the
bar in its class among the world-renowned brand of
SeaBat multibeam echosounders. Marine
exploration, seafloor habitat mapping
and hydrographic charting are moving
into deeper waters. To meet the need for
multibeam surveys in medium to deep-
water (up to 3,000 m), RESON intro-
duces the new SeaBat 7160 multibeam
echosounder. 

To ensure even greater performance, the
newest member of the SeaBat family is
being released with X-Range, which pro-
vides greater performance and improved
system immunity to external noise.

“We are very pleased to put the SeaBat 7160 on the
market. The new system is a significant upgrade of the
SeaBat 8160–especially with the inclusion of X-
Range,” says executive vice president of product man-
agement at RESON, Tim Lysholt Jensen. The unique
feature about the SeaBat 7160 is the X-Range, which is
a software and hardware feature that provides extended
performance. The basis of X-Range is a frequency mod-
ulated transmission combined with advanced signal pro-
cessing techniques to extract the maximum performance

from the system. Furthermore, the SeaBat 7160 is
unique in the market for its position, being the only

portable medium to deepwater solution available. 

Capable of operating in water depths of between 3 to
3,000 m, it offers up to 512 high-density equi-distant
beams with a selection of coverage modes, including
features such as variable and steerable swath and real-
time pitch and roll stabilization, maximizing useable
swath and performance. The SeaBat 7160 also provides
the collection of high-density water column data all
wrapped up in a state-of-the-art processing unit.

NOAA Buys New Bay Monitor Buoy to Augment Chesapeake Bay

Interpretive Buoy System (CBIBS)

The recently delivered Bay Monitor is solar powered and
records and transmits weather and water quality data.
SOSI collaborated with oceanographer Doug Wilson of
NOAA’s Chesapeake Bay Office in developing a new
prototype buoy for Chesapeake Bay that delivers high
quality real-time environmental science data and lowers
the cost of deployment, service and maintenance.

The buoy disassembles with four bolts into three portable
components, allowing easy transport, storage and mainte-
nance. It can be re-assembled on a beach, launch ramp, or
dock and towed to a pre-existing mooring by a small boat.

The dedicated instrument suite provides the highest initial
accuracy and long-term stability, requiring only 3-4 ser-
vice visits to the buoy per year. Technicians can service
the buoy from a small boat without lifting capability, and
access all sensors without diving or pulling the mooring.

A unique new buoy controller manages data acquisition,
transmission and power monitoring. The GPS, compass,
accelerometer and quad-band GSM cellular modem are
integrated in a smart “Com/Nav” module interfaced to
the controller through one serial port (Iridium or RF
telemetry optionally available). The
Com/Nav transmits data from the buoy
controller through a TCP-IP connection
to server software running on a PC and
provides a terminal connection
between the server software, the buoy
controller, and all connected serial
instruments. It accepts commands by
SMS text message, and sends SMS text
alarms if data are not received from the
buoy controller on schedule or the
buoy moves outside its watch circle.
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Onset Announces Dissolved Oxygen Data Logger

Onset Computer Corporation announced that it has

expanded its line of field-proven, water monitoring

instruments with the HOBO® U26 Dissolved Oxygen

data logger. The new self-contained logger measures

concentrations of oxygen in lakes, streams, rivers, estu-

aries, and coastal waters, which is essential for healthy

aquatic life. It will be used by aquatic biologists,

hydrologist, and other research professionals in a range

of water quality monitoring applications. 

The HOBO Dissolved Oxygen Logger sets a new stan-

dard for low-cost, high performance dissolved oxygen

monitoring. It combines the high accuracy, robust per-

formance of In-Situ® Inc.’s optical RDO® Basic

(Rugged Dissolved Oxygen) sensor technology with an

easy-to-maintain design – all at a fraction of the cost of

other monitoring options. 

“The HOBO Dissolved Oxygen Logger gives researchers

the accuracy and reliability they need, while dramatically

lowering the total cost of ownership,” said Paul Gannett,

product marketing manager for Onset. “Fewer site visits,

less calibration, and easy data offload in the field are just

some of the benefits users will experience.”

The HOBO Dissolved Oxygen logger provides 0.2

mg/L accuracy, maintains calibration for six months,

and features an easy-to-replace sensor cap.

For more information go to www.onsetcomp.com.



55eco january/febuary 2013

Morgan Technical Ceramics has
introduced a new dual wideband
piezo composite frequency trans-
ducer for a range of marine applica-
tions, including depth sounding, fish
finding or guidance, and Doppler
speed metering.  A key advantage of
the new 09222/000 transducer is
that it offers wideband dual-frequen-
cy operation through the same slot.

Compared with conventional
designs, which have a single band-
width of 195 to 205 kHz, the new
09222/000 transducer has dual
ranges of 55-89 kHz and 150 to 220
kHz, with a side lobe level of less
than -25 dB, compared to -20 dB. The
transducer uses piezo composite
technology that extends bandwidth,
suppresses side lobes, improves
beam uniformity, and increases fig-
ure of merit (FOM) operation.  The
wide bandwidth it delivers has a
short ring-down time which enables
the user to distinguish between
objects close together within the
transducer’s field of view, typically
between fish close to the seabed.  

Using wide bandwidth also means
that it is possible to use more
advanced imaging algorithms such
as Chirp, which requires driving
with a frequency sweep, or
Synthetic Aperture Focusing
Techniques (SAFT).  Users also
have the options of using the higher
frequency for increased target reso-

lution, while the low-frequency
mode remains available for better
deepwater performance. 

From the installation point of view,
having a wide bandwidth dual-fre-
quency transducer avoids having to

drill two separate slots in the hull
and reduces the need for fairings
protruding beneath the boat.  Fitted
into a stainless steel housing, with
alternative materials available, the
transducer is RoHS (Restriction of
Hazardous Substance)-compliant.

Morgan Technical Ceramics Launches New Wideband Transducer
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CIS Upgrades GeoSwathNew Web App to Document
Vanishing Coastline

The Centre for Submarine Investigation (CIS) upgraded

the Kongsberg GeoSwath system to the latest specifica-

tions. The system delivers high resolution bathymetry

with coverage of up to 12 times the water depth in this

shallow-water environment and co-registered geo-refer-

enced side-scan data, which are used for detailed

seafloor classification. The image shows the bathyme-

try and side-scan data in a port in northern Spain. 

The project was carried

out to install a trenched

pipeline for water

intake for a local fish

farm. CIS carried out

the planning, environ-

mental impact studies,

and monitoring.

A Florida International University is developing a novel

web application to document and communicate coastal

erosion in southern Louisiana. Called “Vanishing

Points,” the app is being developed by student Sandra

Maina in partnership with the National Center for

Atmospheric Research and the South Louisiana

Wetlands Discovery Center. The release date is expect-

ed by summer 2013. 

The content includes memories, interviews, and photos

of places in south Louisiana that are disappearing

because of coastal erosion. The app will also utilize

land-loss maps from the U.S. Geological Survey to cre-

ate an animation that illustrates how rapidly land is dis-

appearing. If successful, the app could be adapted for

use in other communities facing natural and ecological

disasters.
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New 200-m Rated DS5X Sondes Now Available to Rent from OSIL

OSIL are delighted to announce the addition of a 200-
m rated Hydrolab DS5X to their rental pool, and they
are now available for hire.

The DS5X is a multiparameter water quality sonde
capable of measuring up to 15 water quality parame-
ters simultaneously. The memory capacity of up to
120,000 measurements allows users to deploy the
sonde in situ for long periods of time. Thanks to its
innovative central brush motors, the DS5X is also
ideal for extended deployments where biofouling may
otherwise become an issue.

As with the other Series 5 multiparameter sondes, the
DS5X allows optimized combinations of sensors and

accessories to suit water quality monitoring applica-
tions in all environmental water sources such as rivers,
streams, lakes, reservoirs, oceans, bays, estuaries, and
groundwater aquifers. The DS5X can be used in a
broad range of applications, including dredge monitor-
ing, long-term in situ environment monitoring and
buoy-based applications. 

Sensors are available to measure temperature, depth,
conductivity, salinity, specific conductance, TDS,
pH/ORP, dissolved oxygen, turbidity, and chlorophyll a.

This is a great opportunity to have an advanced Series
5 Sonde available for both short-and long-term rental
use without the outlay of purchasing a unit.

Applied Acoustics’ 200th USBL System Sale

Applied Acoustic Engineering (AAE) based in Great

Yarmouth, UK, recently sold its 200th USBL system

to rental company Sonar Equipment Services (SES),

coincidentally also based in the town. The sale was

celebrated with a short ceremony and presentation by

AAE’s sales advisor Julian Rickards to SES’s manag-

ing director, Scott Johnstone. The system bought was

the Spread Spectrum Rack-mount Easytrak Nexus

USBL, the fifth purchased by the company, destined

for its rental pool. This product, one of a range of

USBL tracking systems manufactured by AAE, incor-

porates digital spread spectrum technology that

reduces the transmitted acoustic signals’ susceptibility

to interference.

“The Nexus system is very popular with our clients,”

said Johnstone “because it meets their needs well in a

variety of applications—though I’m aware it’s a partic-

ularly outstanding positioning system in shallow water,

traditionally a challenging environment, where its per-

formance exceeds expectations.”

Julian Rickards was delighted with the sale. “We’ve

sold our USBL systems right across the globe from

Canada to New Zealand and all points between, so

when the 200th order landed on my desk, I knew it was

an event worth marking with an invitation to Scott.” 

This sale builds on the products’ already excellent track

record, ”he added, “and reinforces the Easytrak Nexus

as the first choice for many customers and rental com-

panies alike.”
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Reef Ball Foundation Wins National Environmental Award

The Reef Ball Foundation, whose mission is to pre-
serve and restore our ocean ecosystems—including
coral reefs—was recently named a 2012 National
Environmental Protection Prize Winner by the
Classy Awards. 

"We are thrilled to announce that The Reef Ball
Foundation has been recognized with a CLASSY
Award,” says Scot Chisholm, CEO of StayClassy.
“The work they’ve done in the world of marine 

conservation is truly inspiring, and we are honored
and humbled to celebrate their dynamic achieve-
ments with this award.” 

A reef ball is a designed artificial reef used to
restore ailing coral reefs and to create new fishing
and SCUBA diving sites. They are also used for
beach protection, freshwater, mitigation, and many
other uses. Reef balls are made in many sizes and
can be floated and towed behind any size boat.
They are made of a marine-friendly concrete
designed to mimic natural reef systems for fish and
other marine and freshwater species. 

Coral reefs are not only among the most beautiful
habitats on our planet, they are also sensitive sen-
tinels of water quality. They support diverse fish
populations, seagrasses, mangroves, and mudflats
essential to the integrity of ocean ecosystems, and
they even protect coastlines from erosion and
attract tourists to our shorelines. But, the reefs clos-
est to populated shores are deteriorating from the
long-term stresses like agricultural runoff, toxic
discharges, and human sewage. 

The Classy Awards is
the largest philanthrop-
ic awards ceremony in
the country, celebrat-
ing the greatest chari-
table achievements by
non-profit organiza-
tions, socially con-
scious businesses, and
individuals worldwide.
In 2011, nearly 2,000
organizations and vol-
unteers were nominat-
ed for a Classy Award,
and their collective
efforts impacted the
lives of more than
200,000,00 people in
71 countries world-
wide.

The Classy Awards is considered the Academy
Awards of the philanthropic world and sponsored
by names such as eBay, PayPal, Southwest
Airlines, Verizon, GuideStar, and Network for
Good. Other partners include organizations such as
the United Nations Foundations, Oxfam America,
the Chronicle of Philanthropy, Huffington Post
Impact, and Social Media for Nonprofits. 

“This is a great honor for us, but the beauty of The
Reef Ball Foundation is the amazing team of vol-
unteers and partners we have around the world, and
this award is a tribute to them," said Katherine
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Kirbo, executive director, Reef Ball Foundation.
The Reef Ball Foundation is based in Athens,
Georgia and Sarasota, Florida.

In just over a decade, the Reef Ball Foundation has
conducted over 4,000 projects and deployed over
half a million reef balls in 59 countries. The
Foundation's work includes designed reefs, ground
-breaking coral propagation and planting systems,
estuary restoration, red mangrove plantings, oyster
reef restoration, erosion control (often beach ero-
sion), and expert collaboration on a variety of
oceanic issues and edu-
cational projects in
schools. Projects range
from a nearshore reef
restoration project in
Montserrat to an oyster
restoration project in
Mobile Bay, Alabama as
part of oil spill restora-
tion projects to youth
educational projects in
Florida and Maryland.
Partners include govern-
ments, The Nature
Conservancy, the Girl
Scouts, schools, and
research institutes. The
Reef Ball Foundation
was also a 2005
Laureate of Intel’s glob-
al environmental
award—The Tech
Award—for technology
that benefits humanity,
CNN Hero-Defender of the Planet in 2008. In addi-
tion, a reef ball project has won the Sea World
Busch Gardens national environmental education
award, and My Hero Project selected The Reef
Ball Foundation as a science here in 2005.

The Reef Ball Foundation has also created an elite
group of experts and volunteers that can be mobi-
lized to quickly rescue imperiled corals, but more
their Number 1 message is education.  The
Foundation operates under the principle that it is
far easier to save ocean reef ecosystems than it is to
rehabilitate them. They use their programs and pro-

jects as sounding boards to spread the word about
saving our natural reefs. Everyone involved in Reef
Ball Foundation projects learns how valuable reefs
are and how simple changes in the way we do
things can help to save and protect them. Designed
artificial reefs are an excellent tool to teach the
world to care for reefs, and a large percentage of
Reef Ball Foundation projects are conducted by
students because the Foundation believes that the
key to success is being action oriented. In the
words of their website, “hands on learning and par-
ticipation is key to learning in any culture.”

To learn more about The Reef Ball Foundation,
including products, projects, or how to obtain a
grant, visit www.reefball.org.

Photo credit: Todd R. Barber www.artificialreefs.org.



60 eco JANUARY/FEBRUARY 2013

C
O
M
P
A
N
Y
 N
E
W
S

WHOI Research Projects Awarded $5.2 M 
to Support Marine Microbial Research

There are more microbes in a bucket of seawater than
there are people on Earth. Despite their abundance,
humans are only just beginning to fathom the complex
role marine microbes play in the ocean ecosystem.

These tiny creatures are responsible for the chemical
reactions that drive Earth’s marine biogeochemical
cycles, yet, in terms of how and why groups of microbes
interact and what the functional consequences are of
those interactions, they are still considered “black
boxes.” An understanding of them is critical for assess-
ing the ocean’s health and productivity.

Three projects at the Woods Hole Oceanographic
Institution, (WHOI) which received a total of $5.2 mil-
lion in 2012 from the Gordon and Betty Moore
Foundation’s Marine Microbiology Initiative, will
employ scientific inquiry and the latest technology and
laboratory techniques to shed light on microbes. Their
work will look for answers to questions regarding the
flow of nutrients through microbial food webs—who
eats and secretes what, where, and when—and the
resulting biogeochemical transformations. 

“The support of the Gordon and Betty Moore
Foundation is critical to enabling a fundamental under-
standing of microbes’ contribution to ocean health and
productivity,” says WHOI president and director Susan
Avery. “There is so much more to know about marine
microbes’ genetic diversity, how they secure nutrients,
what other organisms they interact with, and the biogeo-
chemical changes they bring about in the ocean. These
new projects will contribute toward the ultimate goal of
a comprehensive understanding of marine microbial
communities.”

For the last few decades, oceanographers have been
thinking about microbes simply as components of the
marine food web: they take up nutrients and are prey for
larger organisms, and their abundance and diversity in
the ocean depends only on the amounts and types of
nutrients and predators in their environment.  This view
is overly simplistic, and these grants will allow WHOI
investigators to look at the molecular basis for the much
more complex processes that they have hypothesized are
at play in the sea.

These awards target advancing understanding at inter-
disciplinary interfaces in microbial oceanography by

supporting the development of sophisticated technolo-
gies and methods and by testing the newly developed
approaches in the field. The funded projects at WHOI
include:

1) Investigating Dissolved Organic Matter in the
Microbial Loop – WHOI chemist Dan Repeta with Ed
DeLong at MIT: To develop laboratory and field-based
experimental systems for characterizing the roles of
microbial physiology, ecology, and biogeochemistry in
the cycling of dissolved organic matter in the nutrient-
poor ocean.

2) Identification and Quantification of New
Biomarkers for Key Microbial Species – WHOI chemist
Elizabeth Kujawinski: To develop new protocols to
detect the products of microbial metabolism in seawater
to understand the influence of marine microbial commu-
nities and their activities on the chemical composition of
their surroundings. The new procedures will enable
researchers to quantify the abundance of these mole-
cules that serve as the currency of nutrient flow among
the studied microbes.

3) Infochemical Control of Microbial Carbon and
Nutrient Cycling in the North Atlantic – WHOI
chemists Ben Van Mooy and Tracy Mincer and WHOI
biologist Matt Johnson, with Kay Bidle at Rutgers and
Assaf Vardi at the Weizmann Institute of Science in
Israel: To investigate how certain molecules—or “info-
chemicals”—that microbes use to communicate with
one another influence microbial interactions and nutrient
cycling in the North Atlantic Ocean. The project has the
potential to create a new view of the sea where info-
chemical signaling governs the inter- and intra-domain
microbial interactions that influence the biogeochemical
fluxes of carbon and nutrients.

“The introduction of improved instrumentation for geo-
chemical analysis and powerful new molecular biology
techniques for studying genomes and gene and protein
expression has given us new ways of looking at how
microbes function in the marine environment,” says Ajit
Subramaniam, program director for the Marine
Microbiology Initiative. “With Moore Foundation sup-
port, we want to enable multidisciplinary teams of sci-
entists to identify and quantify nutrient pools in the
ocean, and decipher the genetic and biochemical bases
of microbial metabolism.”
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CSA International, Inc. (CSA) is
pleased to announce that as of 1
January 2013 we are changing our
name to CSA Ocean Sciences Inc.
(CSA) to better reflect our core busi-
ness.  Founded in 1970 as a marine
environmental consulting firm, CSA
specializes in multidisciplinary pro-
jects concerning potential environ-
mental impacts of activities through-
out the world.  Through our distinc-
tive corporate organization compris-
ing two functional staffing groups
(Science and Marine Services) that
work both cooperatively and indepen-
dently, CSA provides a unique and
unrivaled skill set to the coastal and
ocean sciences industry.  

With eight offices around the world in
key industry regions, CSA offers ser-
vices through nine primary business
lines: Energy Industry, Coastal and
Ocean Sciences, Coastal Restoration,
Coastal Permitting, Navy, Marine
Services,  Marine Mammals, Ocean
Sound Solutions, and Planning.  

As the various and ever-growing
number of industries associated with
the marine and coastal environments
have developed over the last 40 years,
CSA has continued to expand our
expertise and capabilities in the ocean
sciences market.  This corporate
growth has earned CSA an interna-
tional reputation of reliable technical
performance, unbiased analyses, and
scientific integrity.  CSA Ocean
Sciences Inc. will continue to deliver
the same high quality, highly reliable
service that CSA has become known
for over the last four decades.

For more information on CSA’s busi-
ness lines and services, please visit
our website www.csaocean.com. 

CSA International, Inc.
Changes Name to 

CSA Ocean Sciences Inc.
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Fastwave Delivers Real-Time Marine Environmental Monitoring

System for Chevron Australia Offshore Gas Project       

Australian-based remote subsea data acquisition spe-

cialist Fastwave has recently delivered over 50 teleme-

tered marine environmental monitoring systems. The

systems are to be deployed early in 2013 as part of a

large-scale marine environmental monitoring program

required for Chevron Australia's massive Wheatstone

offshore gas project. 

The multi-award

w i n n i n g

OceanStar system

enables real-time

data acquisition

from water quality

sensors located on

the seafloor. The

system acquires

readings from the

underwater instru-

ments and trans-

mits the informa-

tion over the

Iridium Satellite

network, delivering data via an online marine water

quality management system anywhere in the world

within seconds. The system is customizable for a wide

range of sensor types and measurement parameters.

The systems will be used on the Chevron project for

dredge monitoring, delivering real-time turbidity, con-

ductivity, dissolved oxygen, temperature, and other

information from monitoring sites surrounding the

dredging operations. 

The OceanStar system has been used for environmen-

tal compliance monitoring on most of Australia's large

offshore energy and construction projects since 2007,

providing project proponents, regulators, and contrac-

tors with access to timely and accurate information

regarding the impact of dredging and offshore con-

struction on the marine environment.

The system has proven reliability in the cyclonic con-

ditions and high currents typical of Australia’s tropical

waters. Because it uses satellite telemetry for commu-

nication, the OceanStar system is not limited by cellu-

lar coverage range and can be deployed in any location

around the world.

The unique design of the OceanStar system enables the

use of compact, easily deployed satellite relay buoys,

while the high value instrumentation is located on the

seafloor, where it

is less vulnerable

to extreme

weather, vandal-

ism, and theft. 

The system deliv-

ers cost and safe-

ty  benefits for

the management

of marine envi-

ronmental moni-

toring campaigns

by reducing the

need for vessel-

based data

retrieval as well as ensuring that data are not lost if

undetected  instrument failure occurs.

Senior Manager for
Oil & Gas Business Line

CSA Ocean Sciences Inc. (CSA), worldwide leader in marine
environmental science consulting, seeks Houston-based
senior manager for its Oil & Gas business line.
Responsibilities include development of resources, expan-
sion of customer base, development of sales, and manage-
ment of operational tactics and strategies.

Preferred qualifications are Ph.D. in marine environmental
science, 10 years consulting in oil and gas industry, 5 years
project/personnel management experience, and willingness
to travel.

Qualified applicants please send cv to 
dhopler@conshelf.com. 

CSA is an Equal Employment Opportunity/Affirmative Action employer. All qualified
applicants will receive consideration for employment without regard to race, color,
religion, gender, national origin, or veteran/disabled status.  EEO/AA/MFDV
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CARIS and EIVA Partner to Provide Efficient Solution for Offshore Surveys
CARIS and EIVA have signed a Memorandum of
Understanding (MoU) to collaborate on providing offshore
survey organizations with a tightly integrated and streamlined
solution. Both companies develop state-of-the-art software
for the marine offshore market. CARIS is a world leader in
software for hydrographic organizations, marine GIS, and
geospatial data management EIVA is a world leader in sur-
vey data acquisition, 3D modeling, and visualization.

Through this partnership, the two organizations join forces
to provide a world-leading solution for offshore survey pro-
jects that includes acquiring and processing survey data
through managing and manipulating the data in an enter-
prise GIS environment.

The collaboration goes beyond data compatibility. The soft-
ware product lines from EIVA and CARIS are in the
process of being further integrated. Consequently, the end-
user will experience a seamless workflow without data con-
versions and with the choice to use the individual modules
as needed and in desired order.

EIVA’s NaviPac survey acquisition software is supported
by CARIS’ popular HIPS and SIPS data processing soft-
ware. Processed bathymetry from HIPS and SIPS is avail-
able for further manipulation, including pipeline inspection

work in EIVA’s sophisticated NaviModel 3D application.
NaviModel also has the ability to utilize CARIS’ Bathy
DataBASE for data storage and retrieval and allows deliv-
ery of digital datasets utilizing standard geospatial formats.

“This initiative will produce the optimum integrated solu-
tion for marine survey applications available in the
market— fully supported by two companies specializing in
marine survey. Existing EIVA and CARIS customers as
well as new customers will benefit from this collaboration,”
says Jeppe Nielsen, CEO of EIVA.

“CARIS prides itself on state-of-the-art software solutions,
and EIVA shares this same objective. The software is very
complementary, by streamlining the workflow we can pro-
vide efficiency and additional functionality for our users,”
said Dr. Salem Masry, CEO of CARIS. “Just as importantly
the companies share similar values and cultures, we are
both committed to customer satisfaction.”

CARIS and EIVA plan to hold a workshop to introduce
their joint solution at the Ocean Business event taking place
April 9 to 11 in Southampton, UK. To pre-register your
interest in this workshop, please contact
ce.workshop@caris.com as space will be limited.
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AXYS Technologies
www.axystechnologies.com

CSA Ocean Sciences Inc.
www.csaocean.com  

Decommissioning & Abandonment 
www.decomworld.com

Det Norske Veritas
www.dnv.com

ECO/Environment Coastal & Offshore
www.eco-tsc.com

Ecology & Environment, Inc.
www.ene.com

Fastwave Communications Pty Ltd
www.fastwave.com.au

GeoFac Systems Inc.
www.geofac.com

Global Marine Renewable Energy Conference
www.globalmarinerenewable.com

Ion Science
www.ionscience.com

J.W Fishers Manufacturing Inc.
www.jwfishers.com

Kongsberg
www.kongsberg-mesotech.com

Ocean Business
www.oceanbusiness.com

RBR, Ltd
www.rbr-global.com

SeaBotix
www.seabotix.com

SeaCatalog
www.seacatalog.com

SeaRobotics
www.searobotics.com

SonTek
www.sontek.com/hydrosurveyors

Taylor Engineering
www.taylorengineering.com

Underwater Intervention
www.underwaterintervention.com
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January/February 
Editorial: Coastal Engineering
Distribution: SPE Americas E&P HSSE; 

Decommissioning & Abandonment; 
Ocean Business

March/April
Editorial: Offshore Energy: Oil & Gas/Ocean 

Renewables
Distribution: OTC; GMREC; Conference on Ocean, 

Offshore, Arctic Engineering

May/June
Editorial: Environmental Monitoring
Distribution: EnergyOcean; CoastGIS; Seawork 

International; National Conference 
on Ecosystems Restoration (NCER)

July/August
Editorial: Water Issues and Planning
Distribution: ESA Annual Meeting; Oceans MTS IEEE; 

SPE ATCE

September/October
Editorial: Restoration & Remediation
Distribution: Ocean Innovation; LAGCOE; AWEA 

Offshore Windpower; Coastal Estuarine 
Research Federation (CERF); Clean 
Gulf; North Sea Decommissioning

November/December 
Editorial: Military and Coastal Facilities
Distribution: TBA
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Presenting cr it ical
business intelligence
for professionals in
the coastal and off-

shore environment industry, ECO is published
and distr ibuted globally six times a year in print
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current policy, projects, trends, news, analysis,
and technology developments in the global
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