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EXECUTIVE SUMMARY
In August 2007, the Center for Earth
Observations and Applications
(CEOA) convened its second sympo-
sium, “The Integrated Ocean
Observing System (IOOS) and the
Ocean Observatories Initiative (OOI):
The Role of Industry.” This symposium
brought together industry, academic
and government scientists and engi-
neers to explore how and why industry
might partner with government and
academia to realize fully effective ocean
observing within the IOOS and OOI
programs.

The IOOS and OOI are the United
States’ contribution to the Global
Earth Observation System of System
(GEOSS). The IOOS strives to maxi-
mize the usefulness and effectiveness of
the data generated by IOOS member
agencies and is, therefore, oriented
toward the development of data prod-
ucts, services and operations. The OOI
is oriented toward research and provid-
ing the instruments necessary to
answer effectively the most important
research questions facing society. The
work undertaken by CEOA, in many
ways, reflects the goals and challenges
facing the IOOS and OOI. By pulling
together UCSD’s resources and
encouraging collaborations with indus-
try, CEOA provides a collaborative
framework for the development of
large-scale research initiatives.

The symposium’s plenary sessions were
designed to provide our attendees with
an update on the status, vision and
challenges facing the IOOS and OOI
programs, as well as to present the
State of California’s perspective on
ocean observing. Graeme Ray and
Jonno Wells of Surfline, Inc. delivered
a keynote address that illustrated how
their business, Surfline, Inc., was built
upon ocean observations, and contin-
ues to thrive by providing products
that present these observations in ways
that are useful to their customers. 

Working groups and full session dis-
cussions revealed a number of issues
that must be addressed to permit
industry to play an active role in the
IOOS and OOI programs. These
included the following goals:
• Improve communication and under-

standing, and work through cultur-
al/bureaucratic differences rapidly.

• Draft and use simplified contracts
(partnership agreements) that estab-
lish acceptable intellectual property
terms and either share risks or liabili-
ties proportionately or shield all par-
ticipants from liabilities.

• Provide access to emerging science
and technology.
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In August 2007, CEOA held its second symposium, “The Integrated Ocean Observing System and The
Ocean Observatories Initiative: The Role of Industry” at the Estancia La Jolla Hotel in La Jolla, California.



• Secure funding with some level of
continuity for both research and
operations.

• Produce systems, products or servic-
es with the economies of scale need-
ed to sustain industry in design,
build or operate roles.

• Maintain the fine balance between
industry and academia needed to
ensure that one does not compete
against the other  in a way that inval-
idates a working relationship.

• Understand the goals of the partner-
ship, as well as the goals of each
party within the partnership.

• Establish partnerships in which the
risk of the individual partners is sym-
metric or proportional.

• Maintain clear lines of communica-
tion; transparency is critically impor-
tant.

• Establish rules for decision-making
and conflict resolution.

• Select the right people for the team;
having the right people can make or
break a partnership.

• Require that each partner invest in
the program; if government, acade-
mia and industry are involved, all
must invest.

• Agree on the desired results, agree
on how you are going to get to these
results, and then focus on these
results.

Working groups also developed a list
of contributions industry can make to
the OOI and IOOS, which include:

• Expertise in the latest and most
effective methods of project manage-
ment and systems engineering, espe-
cially for the establishment of user
and/or system requirements, as well
as for methods in design, testing,
implementation and maintenance. 

• Business case models for a particular
product or service associated with
the project to improve marketability
to funding agencies/entities.

• Provision of some level of economic
security for the development of a
program, product or service.

IOOS itself is not research-driven,
although the Regional Associations
themselves are dominated by academ-
ics. Academia will likely contribute sig-
nificantly to growth and evolution of
IOOS, but the infrastructure itself is
not optimized to support research,
which will present problems in fitting
into the traditional university rewards
system. Industry needs to be involved
early in the development stages of
IOOS as well as the OOI, but to be
sustainable for industry, it is important
to provide the impetus of scale through
future design, build and/or operational
roles. 
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Campuses sprawled intellectually even as they
sprawled physically across the landscape of state
after state. As our universities evolved, they devel-
oped a complex web of purposes, which created
increasing tensions between the goals of societal
utility and academic purity. 

Charles M. Vest, The American University from World
War II to World Wide Web, U of CA Press, p. 127, 2007



INTRODUCTION

Marye Anne Fox
UNIVERSITY OF CALIFORNIA, SAN DIEGO

I would like to thank all of the symposium
attendees for their participation in this very
important event. It was my privilege and honor
to welcome this distinguished group of indus-
try, academic and government leaders (from a
variety of fields reliant upon ocean observing)
to the 2007 Center for Earth Observations and
Application Symposium: The Role of Industry. Our goal was to encour-
age leaders to explore opportunities to foster new and innovative collab-
orations among industry, academia and government in the field of ocean
observing. This conference provided a great opportunity for leaders to
sit together and prioritize the many collaboration opportunities that
exist within the field of ocean observing. 

It’s appropriate that this symposium was held at the University of
California, San Diego (UCSD) and its Birch Aquarium at Scripps
Institution of Oceanography. UCSD and the Scripps Institution of
Oceanography work at the leading edge of ocean observation by devel-
oping the science, technology and infrastructure that will allow us to
better understand what takes place in the oceans, and, for example, how
the oceans affect climate. In May 2007, UCSD, along with our industry
and academic partners, was selected to be the Implementing
Organization (IO) for the development of the Ocean Observatories
Initiative (OOI) cyberinfrastructure. With an initial National Science
Foundation award of $29 million over the first six years, the IO partners
will design and construct information technology and networking that
will allow the Ocean Observatories Initiative to become a reality. 

Scientists at UCSD also work with the National Oceanic and
Atmospheric Administration (NOAA) to integrate the OOI cyberinfra-
structure with NOAA’s Integrated Ocean Observing System (IOOS).
And with the support of NOAA and the State of California, the
Southern California Coastal Ocean Observing System (SCCOOS) is
working with UCSD scientists to push the boundaries of the nation’s
integrated ocean observing systems. 

I was very pleased by the attendance of industry representatives from
Lockheed Martin, The Boeing Company, Raytheon Company, Technip,
SAIC, and Harris MCS. These industries are working at the forefront
of ocean observation technologies. It is our hope that, as they continue
their collaborations with academia and government, we will learn to
bridge the gulfs between our organizations and their inherent cultures.
We are encouraged that industry understands that the technology of
ocean observation and the applications for the data collected are vitally
important, and warrant the growth and strengthening of indus-
try/academia/government collaborations in the years to come. 

I would like to thank those who made the effort to join us at the
Symposium. All of us at UCSD and the Center for Earth Observations
and Applications were honored to work with you at this very impor-
tant event. 
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GOALS FOR THE SYMPOSIUM

John Orcutt
CENTER FOR EARTH OBSERVATIONS AND APPLICATIONS
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Prior to providing our readers with a summary of the goals of
this symposium, I too would like to thank all of the attendees
to the Symposium for their contributions in making this
event a success. This was an unusual meeting, with as many
participants from industry as there were from academia and
government. Although this is not typical for this type of
meeting, this mix of participants gave us the occasion to talk

about issues that we normally do not have the opportunity to discuss, which leads
nicely to the meeting goal.

The goal of this symposium is to determine how and why industry might partner with
government and academia in realizing the goal of a fully enabled and exploited ocean
observatory system. Industry could potentially fill several significant roles in enabling
and exploiting current and future ocean observation enterprises (such as the OOI and
IOOS), including (but not limited to) research and development. To better determine
how and why industry might participate in the research and development of these sys-
tems, our goal was to answer, to some degree, each of the following questions:

• How can state and federal goals be integrated effectively?  States such as California,
where the state has made significant contributions toward the design and deploy-
ment of ocean observing systems, would like to know how industry can contribute
to this integration.

• What are good examples of impact/outcome driven systems built by industry
(Raytheon’s EOSDIS, Northrop Grumman’s NPOESS, and SAIC’s NDBC)?

• How can basic research at universities connect with applied research and develop-
ment in industry?

• What forces would drive industry to develop a partnership or collaborative relation-
ship with government or academia?

• Do Regional Coastal Ocean Observing Systems (RCOOSs) represent working
examples of bridging academia to operations?

• What aspects of the required infrastructure are the most technologically immature?
This could be an endless discussion of what we might want to see enabled in the
next decade—a search for the technological holes into which one might fall.

• What are the key aspects of a successful research-to-operations paradigm?

• How might the Bayh-Dole Act (1980) impact academic/industry collaboration and
partnering?

Although many academic researchers have experience with Bayh-Dole, this under-
standing is limited largely to the fields of pharmacy, medicine and biology. Generally
people working on ocean observatories and ocean instrumentation don’t even know
that Bayh-Dole is, in fact, the congressional act that fundamentally impacts the rela-
tionships between industry and academia involving intellectual property rights and
patents. The ocean observing community’s lack of knowledge indicates that academics
must enter into a dialogue with their industry partners to work out issues regarding
intellectual property rights and patents.

A true partnership means that both sides invest resources and extract profits from the
partnership. Both partners are fully responsible for liabilities of the partnership and
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Higher education and business are basically interdependent. One needs
money to produce educated people, and the other needs educated 
people to produce money. 

Milton Eisenhower, President (1956-67), Johns Hopkins.
http://cybernation.com/quotationcenter/quoteauthor.php

individual members are not protected
from these liabilities. Frequently, when
the term “partnership” is used in the
context of public, industry and aca-
demic relationships, the full and formal
definition listed above does not apply.
In our symposium, we hope to have
the participants determine if this full
and formal definition should apply to
our partnerships.

And finally, I would like to share three
examples of current and future observa-
tion tools that were and are being
developed for use in industry, through
partnerships with academia and/or with
post-development deployment by aca-
demia as research or observation tools.

My first example is the extended draft
platform (EDP, pictured above) being
developed by Technip for use in the
exploration and production of oil. In
their current partnership with the OOI,
Technip will, upon completion of
deployment and testing, turn their scale

EDP platform over to the OOI for use
within the global scale ocean observing
system as one of the large-scale, truly
transformative tools within the system.

My second example is one you can read
about in the 2 August 2007 issue of
Nature (Pilewski, P., vo. 448 no. 7153,
541-542), which highlights the use of
autonomous aircraft to measure aerosol
concentrations, absorption and albedo
over the Indian Ocean. A similar exam-
ple is the work performed last year with
Fugro (an industry participant in this
symposium) in which Scripps
researchers flew smaller autonomous
underwater vehicles and aircraft away
from one of our research vessels to
measure magnetics in the Pacific. By
using these autonomous vehicles in con-
junction with our research vessels, we
amplify the observation or data collec-
tion effectiveness of the research vessel.

My final example can be read about in
the 27 July 2007 issue of Science

(Bainsbridge, W.S., vo. 317, no. 5837,
472-476), which poses the question of
how social networking within virtual
worlds might be applicable to research
collaborations that span institutions,
agencies and industries. It is essential in
undertakings such as the OOI and
IOOS to be able to collaborate across
great distances in an open (virtual)
environment with real-time data and
interact, in turn, with the observatories
and their instruments. This leads us to
the very interesting work that needs to
be done to complete the OOI and
IOOS cyberinfrastructure (in both
information technology and the social
sciences) to change the way ocean sci-
entists look at the future. Industries
such as IBM have already adopted this
sort of virtual world tool to permit
their scientists to work together within
their widely dispersed corporate popu-
lation. We within academia need to
grasp some of these tools as well.
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In 2004,
California was
the first state
to create a
comprehensive
plan to address
our ocean

issues: the Governor’s Ocean Action
Plan. This plan addressed 13 individual
measurable actions, all of which are
mostly complete, and have clearly set
the direction for the State of
California. While detailing all 13 actions
is too much for this report, I would
like to highlight a few, beginning with
the full implementation of the Marine
Life Protection Act of 1999 (MLPA),
which has helped us to establish a
statewide network of marine protected
areas (MPAs) along the entire coast,
including the San Francisco Bay area. 

Unique to the MLPA is a series of
marine conservation areas, which allow
for preservation of both commercial
and recreational fishing and marine
parks. After two unsuccessful attempts
to implement the law, California estab-
lished a unique and innovative public-
private partnership, bringing more than
$7 million of private/philanthropic con-
tributions into the first phase of the
implementation. To help guide this
effort, California established the MLPA
Blue Ribbon Task Force, which is
backed by a robust science advisory
panel of stakeholder groups, and one of
the most extensive public processes in
the nation. 

The Governor’s Ocean Action Plan also
called for the passage of the California
Ocean Protection Act (October 2004),
which created the California Ocean
Protection Council. Together with the
Legislature, Californians provided the
fiscal and personnel resources necessary
for the Ocean Protection Council to
make a difference. I would also like to
note that the California Ocean

Protection Act would not have been
possible without our partnership with
and the leadership of the California
Coastal Conservancy, led by Sam
Schuchat. Sam and his staff are great
assets in helping implement the Ocean
Protection Council, which works to
coordinate and improve the protection
and management of California’s ocean
and coastal resources. 

To date, the Council has invested 28
million dollars toward new and innova-
tive projects and approaches for ocean
and coastal protection and manage-
ment. One of our most significant
ocean observing programs is the sea
floor mapping program. The task of
mapping California’s sea floor was
recently identified as a priority, with
the goal of mapping (in the next five
years) the three miles of sea floor
extending from the coast along the
entire 1,100 miles of coastline. To

achieve this goal, mapping experts
from government, academia and indus-
try are being assembled to design an
approach that involves the use of state-
of-the-art technologies. And although
funding will continue to be a challenge
for the time being, Californians ear-
marked a portion of Proposition 84
funding, part of which provided $450
million to the California Coastal
Conservancy, and $90 million to the
California Ocean Protection Council.

Outside of the activities tasked under
the Governor’s Ocean Action Plan
and/or those directed by the California
Ocean Protection Council, a broad
coalition of agencies (NGOs, industry
and individuals) recently formed a part-
nership to endorse a $21 million bond
for the Coastal Oceans Current
Monitoring Program (COCMP). This
program provides real-time maps of
ocean surface currents from the worlds

SPEAKER SUMMARIES

California Ocean & Coastal Management: State Perspectives On Ocean Observations

Mike Chrisman
CALIFORNIA RESOURCES AGENCY



largest contiguous near-real-time ocean
observation system. One example of
the successful application of the
COCMP and the Southern California
Coastal Ocean Observing System
(SCCOOS) is the recent diversion of
the Hyperion Outfall System of the
City of Los Angeles. The Hyperion
Outfall System is a sewage treatment
outfall for the city. Last November (to
perform a critical inspection proce-
dure) the city engineers had to divert
effluent from an outfall located five
miles offshore to one located just one
mile offshore. The near-shore effluent
release had the potential to severely
impact our coastal environment, and as
a precaution (and at a cost to local
economies) health officials closed
beaches up and down the coast during
the diversion event. However, using
the COCMP and SCCOOS data, the
city and the public were able to track
the effluent plume in real time and see
that not only was the plume moving
offshore, but also that the plume had
less of a negative impact on local water
quality than that produced by a local
tidal marsh! This was an unprecedent-
ed use of real-time ocean data to man-

age risk in the nation’s largest metro-
politan area.

Clearly, the State of California under-
stands that ocean data help us manage
our fisheries, protect our biodiversity
and manage the shoreline/beaches along
our 1,100 miles of coastline. So what
are the challenges to advances in the
area of ocean observing?  States like
California can do a lot, but we can’t do
it all. We need consistent and ongoing
support. A good example of the need
for collaboration is the sea floor map-
ping project mentioned earlier.
California has some very good partner-
ships with NOAA and the USGS as our
federal partners. We need an ongoing
commitment of existing and new lead-
ers to sustain these programs, particu-
larly in the next five years. And we need
the political will to help move these
issues to the top of the public’s priority
list. California needs effective and effi-
cient ways to involve the public, so
their concerns are heard and considered
early in any process by those making
decisions in the process. And finally, we
need to identify long-term sources of
funding for all of these programs. 

As you can see, California is on the
path to making short- and long-term
gains in ocean protection. The keys to
all of this are the partnerships devel-
oped through conferences such as this,
as well as working with our federal
partners, other states and other regions
in the nation because we all recognize
the importance of moving oceans and
ocean protection higher on the priority
list nationally. For our part, the State of
California sees the role of industry as
being many-faceted by:

• Marketing and providing new tech-
nologies to support the necessary
observation efforts.

• Providing communication and data
management systems.

• Turning the complex scientific analy-
sis of data into usable information,
particularly in forecasting climate
and weather.

We in California look forward to work-
ing with all of the organizations repre-
sented at this Symposium.

Starting with
the global per-
spective, the
U.S. IOOS is
part of the
Global Earth
Observation

System of Systems or GEOSS. With
about 70 countries and international
organizations involved in its develop-
ment and implementation, the
GEOSS program introduces the fol-
lowing three important concepts to its
participating organizations:

• PARTNERSHIP. Stable and successful part-
nerships require a thorough under-
standing of the nature of the roles
and commitments of each partner.

• INTEGRATION. The individual parts of
the system can work together and
the entire system is only successful
when each of its parts is successful.

• SOCIETAL BENEFITS. The system delivers
information that will benefit society
as a whole—not just academia. For
the United States, both OOI and
IOOS provide the U.S. contribution
to the international Global Ocean
Observing System (GOOS) pro-

gram, which supports GEOSS. OOI
is oriented toward research while
IOOS is primarily an operational
system focused on user require-
ments. These two programs are
highly complementary. In the past
year, the Interagency Working
Group on Ocean Observations
(IWGOO), in cooperation with our
academic and industry partners,
worked to better understand how
the research and operational func-
tions of these programs interrelate
and build upon each other. 

IOOS is not a NOAA program but a
national endeavor. NOAA strongly

NOAA IOOS: Status, Vision, Challenges & The Role of Industry

John “Jack” Dunnigan
NOAA OCEAN SERVICE
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supports IOOS, and
firmly believes that we
cannot be successful at
the mission to fully
implement an
Integrated Ocean
Observing System for
the nation if the
IOOS is perceived as
being owned by any
given participant in
this partnership.
NOAA is focused on
implementing IOOS
and how we can help
lead this development
with our federal,
regional, academic
and industry partners.

About two years ago,
President Bush came out with his
Ocean Action Plan, which (following
on the reports of the Pew Ocean
Commission and the U.S. Ocean
Commission) highlighted the need for
integrated ocean observing. The major
responsibility for this was placed in the
hands of the Joint Subcommittee on
Ocean Sciences and Technology, and
the Joint Subcommittee has formed
what they call the Interagency Working
Group on Ocean Observation, which is
the federal oversight committee for
what is Ocean.US. The point to be
made here is that we (the federal agen-
cies) are doing our best to work
together as partners through
Ocean.US. Ocean.US has been very
successful in providing initial plans (the
Development Plan and the Addendum
to the Development Plan) and in act-
ing as the “face” of the federal agencies
working together. It is important for
the academic and industrial communi-
ties to understand that the federal
agencies are committed to the collabo-
rations that we have established with
each other, and we express that com-
mitment through the vital, active and
well-functioning Ocean.US program. 

In the fall of 2006 NOAA took a fresh
look at its activities and how NOAA
could improve its support to IOOS
and the associated partnerships with
other federal agencies, industry and the
academic community. This effort

resulted in the establishment of a
NOAA IOOS program office with a
critical mass of dedicated employees
and leaders. In addition, we decided to
focus this new team on the task of
developing a data integration frame-
work for 5 of the 20 core variables col-
lected by NOAA programs: tempera-
ture, salinity, sea level, surface currents
and ocean color. 

As of February 2007, the NOAA IOOS
program office was up and running
with our new director, Zdenka Willis.
Zdenka and her team have been work-
ing to support our collaborations with
external partners, in addition to making
a focused effort to improve our collabo-
rations within NOAA. The NOAA
IOOS fiscal year 2008 budget was
approved and allocated, and in
February we began planning our strate-
gy for upgrading the representation and
role of IOOS within NOAA’s 2010
budget. We drafted a strategic plan,
which is currently undergoing in-house
review and will be issued to the broader
community soon. We’re performing
interoperability tests on the five vari-
ables discussed above to determine if
developing a data integration frame-
work is worthwhile. The answer to date
has been a resounding YES. Finally, the
NOAA IOOS office ran a merit-based
competition to support a regional
IOOS development for fiscal year 2007,
and we’re initiating a new competition
for fiscal year 2008. 

The challenges we face going forward
are the same as those we encountered
in the past:

TECHNICAL

• We must integrate data from many
sources.

• We must provide data in formats and
at rates that are useful for the broad
array of applications used by our
stakeholders.

PROGRAMMATIC

• We must lead from within NOAA
while maintaining a sense of owner-
ship in all collaborating agencies.

• We must engineer a cohesive operat-
ing system that works for each of the
many stakeholders that contribute to
and use the system.

BUDGETARY

• We must finance this all through
contributions from multiple
sources/agencies.

• We must coordinate federal budget
requests across agencies.

• We must move our funding from
earmarks to merit based awards.

Finally, industry must be fully integrat-
ed into the planning, implementation
and operation of the IOOS. Industry
has programmatic solutions, as well as
technical and research understanding,
based on work they’ve done for the
defense and intelligence communities.
The ocean research and observation
communities can learn from and build
upon these capabilities. We currently
have the budget, but if we are going to
have any chance of moving forward,
the ocean observing community at
large (including industry and acade-
mia) must pull together to get appro-
priate legislation passed to fund these
efforts. 
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NSF funded
the OOI pro-
gram and the
Joint
Oceanographic
Institutions,
Inc. (JOI),

which is now a division of the
Consortium for Ocean Leadership, to
develop and integrate the program.
Funded through NSF’s Major Research
Equipment and Facilities Construction
(MREFC) Account, which is a separate
line item within the NSF’s annual
budget that is negotiated by Congress
(about $300 million per year), the OOI
is one part of an NSF focus on obser-
vatory science, including the OOI,
EarthScope (a seismic and geodetic
observatory system which is almost
complete) and the National
Environmental Observatory Network
(the construction of which will begin
this year). 

The OOI is budgeted to use $331 mil-
lion over six years (2010 to 2015) to

build a series of integrated components
within an integrated system. The most
exciting aspects of the OOI include:
• Continuous operations & communi-

cations, which provide power and
bandwidth to the sea floor 24/7.

• Interactivity, which permits the recon-
figuration of experiments (in real-
time) as long-term conditions change
or as short-term events happen.

• Fully integration, regardless of the
scale of the observatory.

• Reconfigurable systems capable of
evolving with science across an esti-
mated 20-year operating life.

These aspects require the use of many
exciting capabilities from many other
fields, including telecommunications,
computer sciences, genomics, robotics,
information technology and sensor net-
works. Once operational, the observa-
tories will be used to answer oceano-
graphic-based science and societal ques-
tions related to the following:

• The importance of microbial activity
in the ocean and in the sub-seafloor
biosphere (regional and coastal).

• The impact of climate change and
human activity on coastal ecosystems
(regional and coastal).

• The impact of storms on exchanges
of heat, gases and nutrients (region-
al, coastal and global).

• The ocean’s role in storing anthro-
pogenic carbon; the impact of
increased atmospheric CO2 on ocean
chemistry and ecosystems (regional,
coastal and global).

• The processes controlling the size
and frequency of earthquakes
(coastal and global).

The components of the OOI are:

THE REGIONAL SCALE OBSERVATORY

• Off the Pacific Northwest—the exact
footprint is not yet finalized.

NSF: Status, Vision, Challenges & The Role of Industry

Julie D. Morris
OCEAN SCIENCES DIVISION, NATIONAL SCIENCE FOUNDATION
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Between the various regional IOOSs
and other NSF supported resources up
and down the coast, we have a long
coastal observatory system that has
multiple components that run from
north to south. That permits us to look
at the California current as an ecosys-
tem along much of the length of the
Pacific margin. 

THE COASTAL SCALE OBSERVATORY

• Endurance Array—cabled array off
the coast of Oregon.

• Pioneer Arrays—first location in the
mid-Atlantic.

The Monterey Accelerated Research
System (MARS) Ocean Observatory
Test Bed is supported by NSF on the
order of $5 million to $6 million per
year as a test bed for much of the tech-
nology we hope to use in the rest of
the observatories. These tests include
the cable, the junction boxes, which
supply the power, the connectors
between the instruments and the
nodes, the infrastructure that begins to
link it all together and the various
kinds of sensors we will be deploying
(DNA sensors, genomic sensors, seis-
mometers, CTD, pH and temperature
sensors).

THE GLOBAL SCALE OBSERVATORY

• Seven sites selected—three high-lati-
tude buoys are highest priority.

The exact design of these buoys is still
a subject of research because this is the
one component of the OOI system
where NSF is closely examining proof
of concept. This proof of concept for
the Global Scale Observatory will be a
particularly important, exciting and
challenging part of the OOI.

The cyberinfrastructure (CI) knits all of
the OOI components into an integrat-
ed system. It will permit the OOI com-
ponents to link in a seamless and trans-
parent way to IOOS data streams, with
observatories providing data for assimi-
lation by ocean prediction services, as
well as the communities of researchers,
educators and the general public. These
communities will synthesize the data to
produce forecasts and other products,
as well as to model a refined and
improved network design. 

In 2007, and with NSF approval, JOI
awarded the University of Washington
and its associates the contract for the
regional observatories, the University
of California, San Diego and its associ-
ates the contract for the cyberinfra-
structure, and Woods Hole

Oceanographic Institution and its asso-
ciates the contract for the coastal and
global observatories. To learn more
about the OOI program, go to
www.oceanleadership.org.

Where is the OOI program today? In
December 2007, JOI and their IOs
took part in the Preliminary Design
Review, a critical review of the science,
infrastructure, operation and mainte-
nance, to determine if the team is ready
to begin spending MREFC funds. The
National Science Board must then give
its approval. NSF expects the first con-
struction contract (for cable laying in
the Regional Cabled Observatory in
the Pacific Northwest) to begin in the
summer of 2010. 

There are many areas in which partner-
ships with industry can and should exist
within the OOI program. NSF is active-
ly looking for entities with the not-for-
profit sensibilities and the science moti-
vations of a university, and the tight
attention to the bottom line and the
deep skills in project management and
systems engineering that sometimes
exist in industry. Across NSF we consid-
er these partnerships between academia
and industry as very valuable in per-
forming MREFC projects. 
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Surfline, Inc. was founded
in 1985 by Sean Collins, a
surfer and amateur meteor-
ologist who was the first to
successfully forecast south-
ern hemisphere swells for
surfers. The company start-
ed as a “976” phone serv-
ice—one of the first to actu-
ally provide a forecast. Prior
to that, surfers relied upon
surf reports from lifeguards,
which were often wrong
because some lifeguards
wanted to have the waves
to themselves. 

In 1995, Surfline, Inc.
moved to the Internet and
added live beach cameras to
observe conditions and tie
forecasts to observations on
the beach. Around 1999 the
company began working
with Scripps Institution of
Oceanography and licensed
the local swell models and
data that go into the prod-
uct called “LOLA.”  

Eighty-five percent of what Surfline does is
free or ad supported. We have a premium
proprietary service, a consulting service and
a website called Bouyweather.com, which is
tuned for international mariners. It is simi-
lar data (powered by LOLA), but adjusted
for relevance to those working in deep
water (vs. the near-shore conditions that
interest surfers). 

Currently, Surfline, Inc. has 30 employees.
It’s in the top 50 of sport sites of any kind
in terms of traffic, with 1.2 million unique
visitors per month. We have a wireless
product permitting users to gain access on
mobile.surfline.com, and our number of
international users is growing rapidly as we
add locations around the world. We syndi-
cate to major newspapers like the OC
Register, Fuel TV, and ESPN.com, and we
use RSS to get our reports and forecasts to

smaller websites around the county and the
world. We’ve done a lot of public safety
consulting with lifeguard agencies over the
years. We’ve also consulted for the movie
industry on Step into Liquid and Blue Crush.
We forecast for nearly every world champi-
onship tour or contest in the surfing world,
and we consult for top professional surfers
such as Kelly Slater and Layne Beachley. We
work with the Coast Guard, the Navy, and
the CPSOA. 

So, you might wonder what observations
or data Surfline users need? They include:

• Size of the waves.

• Period/frequency of the waves.

• Direction of the waves.

• Direction of the wind (the best surfing
condition is when the wind is blowing
off-shore and keeping the water nice and
clean).

• Status of the tide.

• Water temperature. (Not so important in
Southern California, but in places like
New York, Canada, or the Great Lakes,
they are desperate to know if it is warm
enough for them to go surfing.)

And sadly, in Southern California and
many other places in the world, surfers
need to know the pollution levels.

Surfline collects all of this data, repackages
it and sends it out to our website, where
we blend it with entertainment (news, trav-
el information, and 120 or so cameras
around the world providing live observa-
tions). Many of our customers will come
for the forecast but stay for the stories.
Unlike the image many of us have of the
average surfer (i.e. Jeff Spiccoli from the
movie Fast Times at Ridgemont High), most
of our customers are very smart people:
they know what they’re getting, they know
what they want and they also know if we
make a mistake. 

KEYNOTE MODERN BUSINESSES BUILT ON OBSERVATIONS

Jonno Wells & Graeme Rae
SURFLINE, INC.



One way to avoid mistakes is through
the validation and monitoring of the
data we use. Although there are many
sites that provide the raw data, it is just
that—raw. These sites provide no assur-
ances regarding the quality of their
data. Our experienced forecasters
review all of the data we obtain from
these sites to determine if the quality
makes it legitimate for use within our
models. In addition, we use other
models and other observational data to
correct our own models. We use this
information to build correction maps,
which we apply to the wave/surf height
charts, giving our product yet another
level of accuracy. 

Most of our data comes from NOAA.
At one point, we were the largest pri-
vate down-loader of data from NOAA.
We also get similar or backup data
from JPL and the U.S. Navy. We get
real-time weather from Weather
Underground. Scripps Institution of

Oceanography provides us with buoy
data and software. (The LOLA model
is based on their original software.)
Weatherbank is our backup for weather
and international buoy data. Finally,
we have local knowledge: data we gen-
erate and provide ourselves. This local
knowledge is key. It turns the informa-
tion we provide into something very
valuable to our customers. Our inter-
pretation of these data is what makes
us different.

As a business, we tend to be on the
razor’s edge; government and academia
are our best friends. The information
and software provided by these entities
has helped us build the core of our
business. The flip side of this friendship
is that government and academia could
be our fiercest competitors. Right now
we are maintaining that fine balance as
government and academia continue to
produce information that is generic
and generally helpful on a public safety

front. Should they begin producing
specialized sites for windsurfers, sky-
divers or sailors, that could potentially
put us out of business. 

In conclusion, our goal as a business
based on observations is to:

• Provide reliable/accurate and valu-
able data from a variety of sources,
including feedback from our users.

• Distribute this data to end users—a
community beyond the core forecast
community.

• Package this complex
data/information in ways that con-
sumers can understand and apply to
their daily lives.

• Provide relevant information that is
actionable, educational and enter-
taining with the goal of getting more
and more people engaged in using
the information and producing, in
the end, a very active audience.
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The National Office for Integrated and Sustained Ocean Observations: Roles and Responsibilities for
Coordinating and Developing Interagency Programs

Mary Altalo
OCEAN.US
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Ocean.US, as a national interagency
office, was established through a
Memorandum of Agreement between
agencies of the National
Oceanographic Partnership Program,
with the charge of developing a
national plan and strategy for integrat-
ing and sustaining ocean observations
and predictions through the creation
of an integrated ocean observing sys-
tem. The purpose of this national ini-
tiative is to enhance U.S. ocean observ-
ing capabilities on a national scale,
rather than piecemeal. 

The Ocean.US mission is to plan and
coordinate the integration of selected
interagency assets, including regional
enhancements from the state, local and
private sector into an operational ocean
monitoring system, the U.S. contribu-
tion to GOOS and the ocean compo-
nent of GEOSS. Ocean.US facilitates
the planning, budgeting, education and
outreach and execution between the
agencies. It is responsible for maintain-
ing and publishing an inventory of the
IOOS program contributions, perform-
ing analyses of mission requirements,
hosting implementation conferences in
stakeholder interest areas, coordinating
regional programs and coordinating
industry outreach meetings.

Ocean.US also reviews development
plans in light of changing stakeholder
needs, technology readiness and com-
munity preparedness so as to prioritize
investments. Observations normally
associated with IOOS include sea sur-
face temperature, wind, water levels,
currents and ocean color. Additional
observations include bathymetry,
waves, algal bloom monitoring, salini-
ty, nutrients and habitat characteriza-
tion. The IOOS will integrate existing
monitoring programs, increase and
coordinate observations, increase data
sharing, coordinate regional, national
and global capabilities, and develop

AGENCY EXAMPLES OF PROGRAMS COLLECTING IOOS RELEVANT INFORMATION

Environmental Protection Agency Environmental Monitoring and Assessment Program (EMAP)
Beach Environmental Assessment, Closure and Health (BEACH)

National Estuary Program
National Pollution Discharge Elimination System (NPDES)

NASA Altimeter (Topex/Poseiden, Jason, Ocean Surface Topography Mission)
Sea-viewing Wide Field-of-ViewSensor (SeaWiFS) Ocean Color

Moderate Resolution Imaging Spectraradioeter (MODIS) Sea Surface Temperature
Winds (QuikSCAT)

Salinity (Aquarius)

National Science Foundation Ocean Observatories Initiative (OOI)

U.S. Army Corps of Engineers Coast and Hydraulics Lab Programs
Coastal Field Data Collection Program

Coastal Mapping Program
Compact Hydrographic Airborne Rapid Total Survey

Hydropower Management

U.S. Department of Commerce Coral Reefs
National Oceanic & Atmospheric Administration National Current Observation Program

Coastal and topographic change mapping
NOAA’s Ocean Services Tides, National Water Level Observation Network (NWLON)

Charts, Physical Oceanographic Real-Time System (PORTS®)
Coastal Services Center (CSC) products and services

Harmful Algal Blooms
National Estuarine Research Reserve System

CoastWatch
NOAA IOOS Program Office-RA/RCOOS

National Weather Service National Data Buoy Center (NDBC)
Deep-ocean Assessment and Reporting of Tsunamis

National Centers for Environmental Protection/Ocean Prediction Center  (NCEP/OPC

Ocean & Atmospheric Research Climate and Global Change (CGC)
Autonomous and Lagrangian Platforms and Sensors

ARGO

National Marine Fisheries Service Habitat Protection/Restoration
Habitat Assessment

Coral Reef Monitoring
Living Marine Resource Surveys

Protected Resource Surveys
Pacific Coastal Ocean Observing System (PaCOOS)

National Environmental Satellite Data Geostationary Orbital Environmental Satellite
and Information Service (NESDIS) Polar Orbiting Environmental Satellite

National Ice Center
National Oceanographic Data Center (NODC)

National Geophysical Data Center (NGDC)
National Integrated Drought Information System (NIDIS)



AGENCY EXAMPLES OF PROGRAMS COLLECTING IOOS RELEVANT INFORMATION

U.S. Department of Energy ARM climate programs
National Renewable Energy Programs (NREL)

Argonne Office of Research National Energy Technology Laboratory (NETL)

U.S. Department of Health and Human Services Safe Swimming Program
Center for Disease Control Center for Zoonotic, Vector-Borne and Enteric Diseases

U.S. Department of Homeland Security

U.S. Coast Guard International Ice Patrol
Federal Emergency Management Agency Search and Rescue (SAR), SAROPS
Missile Defense Agency Maritime Domain Awareness

U.S. Department of the Interior MMS Outer Continental Shelf (OCS) Program, Renewable Energy
Minerals Management Service USGS Coastal Mapping, Earthquake Hazards Program,
National Park Service Water Resources Discipline (WRD) Surface, National Stream Quality 
U.S. Fish and Wildlife Service Accounting Network (NASQAN)
U.S. Geological Survey National Streamflow Information Program (NSIP)

Biological Research and Monitoring

Department of Defense - Navy Integrated Buoy Program
Altimeter Data Fusion Center

Littoral Battlespace Sensing Fusion and Integration
GODAE server

Meteorology and Oceanography (METOC)
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usable information products, providing a number of opportunities for collaboration between users, industry, academia, state,
local and federal agencies.

Member agencies must work with internal bureaucracies, as well as cross-agency cultural conflicts. The work is further complicat-
ed by the fact that we are trying to create an integrated system with contributions from state agencies, as well as industry, often
with limited or short-term support/funding. The road forward is not an easy one.
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This group
compiled
examples of
successful and
failed partner-
ships, and
elicited from

these examples a general list of recom-
mendations for the establishment of
future successful partnerships. The
examples provided by our members
were from many different types of part-
nerships—public-private, public-public,
private-private—as well as profit-non-
profit, and therefore apply to the estab-
lished and anticipated partnerships
within IOOS and OOI. 

The most commonly cited and relevant
recommendations were to:

• Understand the goals of the partner-
ship, as well as the goals of each
party within the partnership. If these
goals are not articulated and under-
stood up front, then the program is
likely in trouble. It is also best if the
goals of each participating party
overlap to some degree. They don’t
have to be identical, but some over-
lap is desirable.

• Understand the rules under which
the parties of the partnership oper-
ate. Each participating party should
know and understand the implica-
tions of these rules upon entering
the partnership, not after they enter
the partnership. A particularly fitting
example is the variety of rules that
can and do apply to funding. For
example, federal funding can be
taken away if not used within a par-
ticular time frame; if all participating
parties do not understand this, fund-
ing can be lost because of the failure
of one or more of the parties to
expend funds at the rate required, or
make the appropriate request to
extend the period of performance.

• Establish partnerships in which the
risk of the individual partners is sym-
metric or proportional. No single
partner should expect another part-
ner to accept a level of risk that they
are not themselves willing to accept.
This is a particularly important factor
in many public-private partnerships,
because the much larger public part-
ner is capable of taking on a much
higher level of risk than a smaller pri-
vate or non-profit partner. If smaller
partners have a proportionately high-
er level of risk, the partnership will be
strained and is less likely to succeed.

• Maintain clear lines of communica-
tion.

• Establish rules for decision-making
and conflict resolution.

• Select the right people for your
team. Our group provided numer-
ous examples to demonstrate that
having the right people can make or
break a partnership. Personalities,
skills and abilities can all impact per-
sonal relationships, which are the
cornerstone to any partnership.

• Resolve intellectual property issues
up front. This is an issue for any
partnership between industry, acade-
mia and/or government. Within the
IOOS and OOI programs, each
party will have its own desires for
the data generated and these issues
must be resolved early on, and in a
manner that is clear and acceptable
to all parties.

• Select partners with the right
mix/balance of expertise for the pro-
gram. A program can only succeed if
all partners are able to perform (or
learn to perform) the tasks assigned
to them at the quality level estab-
lished in the design requirements.

• Understand the motivations and
interests of the individuals and
organizations involved in the pro-

gram. For example, although we may
all assume that industry’s only moti-
vation is profit, we should recognize
that they are capable of, and do bring
other motivations to the table.

• Establish an open and transparent
process within the partnership. This is
particularly true of large public-pri-
vate partnerships. The Marine Life
Protection Act (MLPA) example cited
by Secretary Chrisman only worked
when it became a public-private part-
nership with a degree of transparency
that it did not have when it was oper-
ated solely by the government.

• Require that every partner invest in
the program. Money tends to be the
easiest/best (most valued) form of
investment, but others are possible.

• Agree on the desired results and how
you are going to get to these results,
then focus on these results.

And finally, one theme that may be
considered uncommon was deemed
worthy of mention:  the idea that pub-
lic-private partnerships work best when
they are lead by industry. This idea is
presented and discussed within Natural
Research Council Report No. 10584.

WORKING GROUP DISCUSSIONS THE ROLE OF INDUSTRY
Public-Private Partnerships: Why They Succeed, Why They Fail

Session Facilitator: Sam Schuchat
STATE COASTAL CONSERVANCY



Our group
began by dis-
cussing indus-
try’s role in
exploiting the
IOOS, and
defined

“exploitation” as leveraging data, infor-
mation, products and services devel-
oped through IOOS to generate value
or benefits for stakeholders. We made a
list of examples of IOOS-equivalent
enterprises being exploited by industry
(Table 1), and defined these examples as
successes or failures. 

Most of these examples were identified
as successful in exploiting an enter-
prise, so our next step was to identify
the characteristics of these successes,
which are:

• Responsive to what users want.

• Easy to use.

• Designed for extensibility/scalability.

• Designed for easy/straightforward
integration of applications/services.

• Able to be reused.

We then identified the types of partner-
ships and the rationale for these part-

EXAMPLE S/F RATIONALE

Google Earth S Popularity, market share, reuse, extensibility

EOSDIS S/F Fulfilled science mission,
but not easily extensible beyond target domain

Global Positioning System (GPS) S Extensible, high degree of reuse, easy to integrate

Chesapeake Bay Interpretive Buoy System (CBIBS) S Extensible design with focused applications

Human Genome Project S Open source

National Weather Service (i.e., AWIPS, NEXRAD) S Extensible, end user focus,
successfully underwent upgrade w/o loss of service

Table 1 (S=success; F=failure)
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PARTNERSHIP TYPE RATIONALE

None No partnership needed. “Build it and they will come” rationale

Government Application of government liability exemption 

CRADA/Consortium Ability to address intellectual property issues that 
encourages private sector investment; shared risk

Contracts Tailorable terms and conditions. formal deliverables; level-setting
expectations; ability to address liability issues

Joint Investment Partnerships/Venture Capital Mitigation strategy for limited funds/skills; supports efforts 
directed at being “first to market;” demonstrates support, promotes advocacy

MOU/MOA Quick, cost effective method to get started yet still delineates roles and responsibility

Quid Pro Quo Trust-based; extremely flexible

Table 2

Industry’s Role Within Impact/Outcome-Driven Systems

Session Facilitator: Carroll Hood
RAYTHEON COMPANY



nerships (Table 2). In the case of
IOOS, our group decided that having
government involved as a partner is
very important, as they provide the
capability of extending their liability
exemption down to the regions. 

Next, we looked from the exploitation
side at a given enterprise for activities
that industry could perform within the
partnership, which lead us to the fol-
lowing product life-cycle:

• Product development.

• Information aggregation.

• Verification and validation.

• Business case/marketing.

• Sales.

• Decision support.

• Product management.

Our group determined that the most
important of these activities was busi-
ness case/marketing, because if your
product or service won’t sell, every-
thing else on the list will be problemat-
ic. We then identified the following
issues or constraints associated with the
exploitation of an enterprise:

• Availability of source data.

• Sustainability of the product.

• Profitability/intended use.

• Different currencies/metrics for deter-
mining return on investment (ROI).

• Quality.

• Competition within private sector.

Of these issues, we selected availability
of source data and profitabili-
ty/intended use as the two for which
we would develop solution specifica-
tions. In regards to the availability of
source data, we identified the following
solutions:

• Provide redundant data sources.

• Perform sensitivity analyses for
degraded input.

For the profitability/intended use issue,
we determined that it would be neces-
sary to define an exit strategy, as well as
investigate different business models
(i.e. Surfline). If your business model is

no longer proving profitable, you will
need to have an exit strategy. Or, as we
saw in the case of Surfline, Inc., you
might be able to continue providing
the same products and services, while
getting your revenue from a different
source. 

We also began our discussion of indus-
try’s role in enabling an enterprise by
defining the term enable as contribut-
ing, directly or indirectly, to the devel-
opment, operation, maintenance
and/or evolution of the components or
pieces-parts of the IOOS infrastruc-
ture. We made a list of examples of
IOOS-equivalent enterprises being
enabled by industry (Table 3), and
defined all as successes.

Our next step was to identify the charac-
teristics of these successes, which are to:

• Meet mission performance require-
ments.

• Provide a variety of diverse stake-
holders the ability to discover, access
and integrate the information from
the system.

• Optimize at the enterprise level.

Our discussions pointed out that the
ability for our stakeholders to discover,
access and integrate the information is
the key to this enterprise being a value
proposition. Additionally, our group
felt it important to note that optimiz-
ing below the enterprise level often
results in problems upstream.

We then reviewed the partnerships pre-
sented in Table 2, and discussed the
activities that industry could perform
on the enabling side of the enterprise,
from which we produced the following
systems engineering lifecycle:

• Establish requirements.

• Design.
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EXAMPLE S/F RATIONALE

Landsat S Perform stated mission, yet user friendliness not optimal for
integration, discovery and/or access

National Data Buoy Center (NDBC) S Perform stated mission, yet user friendliness not
optimal for integration, discovery and/or access

Sensor Systems S Perform stated mission, yet user friendliness not 
(i.e.., AVHRR, MODIS, SAGDE III, CERES) optimal for integration, discovery and/or access

Argo S Perform stated mission, yet user friendliness not optimal
for integration, discovery and/or access

RCOOSs S Perform stated mission, yet user friendliness not optimal for
integration, discovery and/or access; potential for economies of scale

Table 3 (S=success; F=failure)
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• Test.

• Implement.

• Maintain.

The most important of these actions
remains the establishment of require-
ments. If your requirements are not
well-thought-out and complete, the
issues generated will propagate
throughout the development process.

We then identified the following issues
or constraints associated with enabling
an enterprise:

• Intellectual property concerns.

• Existing and continuity of funding.

• Complexity (programmatic, techni-
cal, and cultural).

• ITAR-related issues (export control).

• Government oversight, governance
(FACA, FAR).

• Regulatory considerations.

Of these issues, we selected “existing
and continuity of funding” and “com-
plexity” (programmatic, technical and
cultural) as the two for which we
would develop solution specifications. 

With regards to funding, we identified
the following solutions:

• Communicate, dialogue and educate.

• Develop a viable, rational business
case.

• Establish a consistent message for
your lobbying efforts.

• Exploit economies of scale.

As discussed previously in the sympo-
sium, communication is very important.
We must understand our customers and
our customer’s customer, and this can
only be done through communication

and dialogue. We must continue the
dialogue throughout the supply chain
and educate all of our customers to
ensure that everyone has the same level
of understanding regarding our prod-
uct, which is, of course, the IOOS.

Regarding the issue of complexity, the
best solution is to divide and conquer;
decomposing your enterprise will
expose elegant and workable engineer-
ing solutions to your problem. And
again, communication, dialogue and
education are all important solutions to
addressing the issue of complexity.

And finally, our minority report regard-
ing enabling an enterprise such as
IOOS is summarized as “technology is
easy; sociology is hard.” The Regional
Associations (RAs) tend to be heavily
loaded with members holding an aca-
demic perspective. However, IOOS is
not research-driven. This doesn’t mean
that research cannot contribute signifi-
cantly to its growth and evolution, but
because the IOOS is impact/outcome
driven, the infrastructure is not opti-
mized to support research.

Research-to-Operations: The View from Academia

Session Facilitator: David Martin
UNIVERSITY OF WASHINGTON

Research-to-
operations is
connotative of
the term “tran-
sition.”
Specifically,
how do we

transition the development of technol-
ogy into something that is no longer
expressly part of the research commu-
nity? Our working group spent some
time looking at the meaning of “transi-
tioning,” and performing a conceptual
analysis of what it means to transition

from research to operations: within the
federal government, outside the federal
government, and with academia engag-
ing industry. In addition to under-
standing the implications of transition-
ing as viewed by academia, we felt it is
also important to understand that:

• Academia must see a reward for any
efforts to focus on operational sup-
port, whether financial or intellectual
(publishing opportunities), both of
which are important for academics.

• The IOOS enterprise is fragile.
Although led by NOAA with other
federal agency involvement, the
expertise, knowledge base and
enthusiasm (particularly in coastal
regions) are more prominent in aca-
demia; thus academia has tended to
dominate regional observing efforts
to this point. This need not be the
case over the long term , but cannot
be changed yet.



• The research aspects of IOOS should
focus more on mission needs IOOS
as opposed to more broadly-based
research themes; it should be more
“user driven” or “mission defined”
than purely process understanding in
its orientation. 

• If industry participation in IOOS is a
goal, academia must provide the
impetus for increasing the capitaliza-
tion of IOOS such that it is of suffi-
cient size to sustain industry in future
design, build or operational roles. 

• Regional Associations (RAs) and
Regional Coastal Ocean Observing
Systems (RCOOSs) are the most
cost effective way to meet regional
federal agency mission requirements
(i.e., can’t hire enough federal full-
time equivalents) and address
regional non-federal needs.

These ideas set the intellectual stage for
the rest of our discussion. First we
asked: do RCOOSs represent working
examples of bridging academia to oper-
ations? Our group felt RCOOSs more
accurately represent working examples
of how academic expertise can be used
to meet operational needs. Within the
IOOS, RCOOSs serve to build regional
constituencies of informed citizens.
They educate the citizens about the
benefits of the IOOS—how it improves
the temporal and spatial density of
national backbone components, allow-
ing for the development of regionally
relevant products, and permitting
regional federal agencies to more effec-
tively and efficiently accomplish their
coastal/estuary mission mandates.

Next we discussed how to support
operations & maintenance (O&M)
costs for long-term observations. We
determined that congressional interest,
and/or recent governmental initiatives
have helped in capitalizing assets, but
that the O&M for these systems will
require a dedicated funding stream.
While it is highly unlikely that only
federal funding will be a total solution
for all regions, it is equally correct to
note that political will is needed to
ensure there is a sustained and robust
federal investment in each region.

We determined that the key enablers in
the success of transitioning research to
operations are:

• Transparency (as technology
matures).

• Rapid communication between
research and operations.

• Retention of basic funding within
each level of research.

• Set aside operational money (in
addition to research funds).

We determined that the key enablers to
developing and maintaining suitable
academic relationships with industry
are:

• Put a roadmap in place showing
when resources could be in place
(with contracts).

• Describe the concept of operations
(ConOps), both regionally and
nationally, including industry’s
role(s). This is necessary for industry,
since the IOOS development plan

could not include detailed, multi-
year resource projections across
agencies. We need to somehow pro-
vide multi-year funding information
so industry can make reasonable pro-
jections.

• Fund successful academic/industry
pilot projects that are easily under-
stood by the public and federal and
state governments. 

• Involve industry early in develop-
ment stages of various efforts.

• Propose a joint academic/industry
study and publication on the roles of
industry-academia in IOOS (suggest
under the auspices of ORRAP), with
a recommendation for funding and, if
warranted, alternative ways to fund.

And finally, that the key constraints to
developing and maintaining suitable aca-
demic relationships with industry are:

• Excessive timelines to achieve an
operational IOOS.

• Expectation management (important
to not over promise).

• Academia’s lack of understanding of
the variety of possible roles for
industry.

• Cultural differences.

• Unwillingness to share resources.

• Imbalance in resource expectations
(i.e., academia is subsidized, so $1
million to academia is not equal to $1
million to industry).

• Lumping all types of industry into
one pot.
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This working
group worked to
resolve the princi-
ple question of
“how do we
engage industry in
the IOOS and

OOI process?” The first sub-question we
were asked to address was, “what forces
(market-driven or otherwise) would drive
industry in the direction of wanting to
establish a partnership or collaborative rela-
tionship with government or academia?” In
response to this question, our group pro-
duced the following list of the most obvi-
ous benefits to participation for each
group:

• Economic security (provided by 
industry).

• Competitiveness (provided by academia).

• Public good (provided by governmental
agencies).

This list illustrates that by engaging the
expertise of industry, academia and govern-
ment in IOOS and OOI programs, the
final products of these programs will be
greater than the parts produced by the indi-
vidual organizations.

We continued our discussions by looking at
what government and academia could do
to encourage industry to partner with
them. Ideas included providing access to
emerging science and technologies that
industry can commercialize or use to pro-
vide solutions to specific problems for
other “customer” industries. This obviously
could also work to the advantage of acade-
mia as well. 

We felt that providing access to assets
would also motivate all parties. This idea is
really one of a “three-way street,” where
each entity must bring their best assets to
the table, and support each other in their
individual efforts. Another way to encour-
age industry to participate is to structure
the IOOS and OOI programs such that
they generate entirely new capabilities

and/or opportunities. For
example, products can be
developed for sale or mar-
keting to other commer-
cial/customer industries (e.g.
fishing, off-shore oil).
Finally, one of the most
important steps to encour-
age industry to participate
in these programs would be
to shield them from liability.
Industry is hesitant to par-
ticipate in programs where
data is being used to pro-
vide services. They would
be more likely to participate
in such a program if the
government were willing to
shield them from the associ-
ated liabilities.

Next, we discussed the
mechanisms that discourage
industry participation in the
IOOS and OOI, and we
discussed their counter-
parts, the more effective
mechanisms needed to
engage industry. The lack of
actual program funding
within the agencies, the lack
of coordination and com-
munication between agen-
cies and the institutional bureaucracies of
government and academia tend to under-
mine the willingness of industry to partici-
pate in the IOOS and OOI programs. The
government and academic bureaucracies
have slower contracting processes than
those needed in commercial enterprises,
where fast turn-around times are required
to retain a competitive edge. In addition,
these bureaucracies tend to work within
legacy systems with established procedures
and relationships; these systems are diffi-
cult, if not impossible, to change or adapt
for interaction with industry systems.

Research-to-Operations: The View from Industry

Session Facilitator: Rob Lawson
SCIENCE APPLICATIONS INTERNATIONAL CORPORATION



In our discussion of the more effective
mechanisms needed to encourage
industry participation in IOOS and
OOI, we were able to identify the fol-
lowing eight:

• Draft and use simplified partnership
agreements.

• Clearly define roles within the IOOS
and OOI. Without clearly defined
roles, industry’s attitude could shift
from that of a potentially willing
partner to that of a vendor waiting
outside the process for an RFP.

• Identify (clearly and effectively)
IOOS and OOI program issues and
constraints.

• Develop an architecture that identi-
fies the “swim lanes” for industry,
academia, and government within
the particular joint partnership.

• Establish effective acquisition
processes.

• Define scientific requirements that
translate into reliable, maintainable,
and cost effective engineering
design.

• Permit the flexibility necessary to
adapt to new requirements, but
within a well-defined process that
does not put the overall project at
risk.

• Establish partnerships (early on) with
enough time to permit cultural famil-
iarization, as well as the development
of good working relationships, trust
and mutual understanding.

Our group also discussed the percep-
tions that academia and government
will need to overcome prior to their
becoming willing partners with indus-
try in the IOOS and OOI programs.
These include the perception that
industry will attempt to dominate and
drive any program into which it is
invited to participate. This perception
can be overcome with the early and
clear identification of roles for each
organization within the partnership,
preventing any potential posturing or
free-for-all task grabbing by program
participants. 

In conclusion, we recommend that the
IOOS and OOI government, academia
and industry partners take the follow-
ing actions together, to insure the suc-
cess of their partnerships:

• Establish appropriate and clearly
defined roles. IOOS Program Office
should create and oversee a working
group of academic, government and
industry participants, whose purpose
is to identify and establish potential
swim lanes within IOOS and OOI
partnerships.

• Establish research and operations
requirements early enough within
the design phase of the IOOS and
OOI programs to insure that the end
product/system meets all the require-
ments.

• Establish a clear concept of opera-
tions (ConOps), and incorporate it
into the design. If the ConOps is
well thought out (and is established
far enough in advance to be incorpo-
rated into the design), the IOOS and
OOI programs will minimize both
their initial acquisition costs and
their full life cycle costs, while meet-
ing their research and operational
requirements. Neither party can do
this job alone.

• Develop concrete terms and an
actionable architecture for integrat-
ing industry, academia and govern-
ment on the IOOS team.

• Provide a mechanism for accounta-
bility.

• Create a business plan.
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THE ROLE OF INDUSTRY CONCLUSIONS

Industry can and should play the following roles in the design,
development, implementation/deployment, operation and
maintenance of the IOOS and OOI:

• Provide new technologies, products or services; provide a
business case for these new technologies, products or services;
and market these technologies, products or services to fund-
ing agencies in support of the ocean observatory program.

• Provide communication and data management systems. 

• Analyze the complex scientific data collected and return it in
usable forms.

• Implement, manage or mentor project management and sys-
tems engineering tasks.

• Provide programmatic solutions and technical/research under-
standing.

• Provide economic security for the development of a program,
product or service.

To fill these roles, however, industry indicated that they need
their potential/prospective government and academic partners
to provide:

• Significant and rapid improvement in the communication,
understanding, and resolution of cultural and bureaucratic
differences.

• Simplified contracts (partnership agreements), which establish
acceptable intellectual property terms and share risks or liabili-
ties proportionately (or shield all participants from liabilities).

• Access to the emerging science and technologies developed by
government and academic partners.

• A transparent process for each program, from funding
through deployment.

• Secure funding, with some level of continuity for both
research and operations.

• Programs or projects which produce systems, products or
services with the economies of scale needed to sustain indus-
try in design, build or operate roles.

These needs are not restricted to industry, however. They are
needs shared by both government and academia in their part-
nerships with each other, as well as their partnerships with
industry. 

Finally, all participants agreed that while establishing or imple-
menting these actions will not be easy, they must nevertheless
be pursued. As we move toward the next stage of ocean research
and technology through participation in the development,
deployment and operation of the IOOS and OOI, partnerships
between industry, academia and government must be pursued
and nurtured.

Economists broadly agree that about 50% of
the growth of the U.S. economy during the
last sixty years has been due to technical
innovation, much of which has originated in
university research.

Charles M. Vest, The American University
from World War II to World Wide Web, 

U of CA Press, p. 127, 2007



26 The Integrated Ocean Observing System & The Ocean Observatories Initiative

APPENDIX A SPEAKER BIOGRAPHIES

Mary Altalo
DIRECTOR OCEAN.US

Dr. Mary G. Altalo received her A.B. in environmental
biology from Smith College and her Ph.D. in biolo-
gy/oceanography from The Johns Hopkins University.
Dr. Altalo comes to Ocean.US from The Consortium
for Oceanographic Research and Education (CORE).
Prior to that, she served as the Chief Scientist for
Enterprise Solutions at Science Applications
International Corporation (SAIC). She also holds a vis-
iting fellowship in the Department of Statistics at the
London School of Economics (LSE). She formerly was
Deputy Director of the Scripps Institution of
Oceanography and Associate Vice Chancellor for
Marine Science at the University of California, San
Diego. She has served as program manager for biologi-
cal oceanography at the Office of Naval Research and
as associate program director for biological oceanogra-
phy at the National Science Foundation. Dr. Altalo is
the Vice Chair of the Intergovernmental IOC-WMO-
UNEP Committee for the Global Ocean Observing
System (I-GOOS), and also serves as the Director of
the IOC UNESCO Business Programs for Observing
Systems at the LSE. She has authored and co-authored
numerous scientific articles and technical reports, as
well as outreach articles in trade journals.

Mike Chrisman
CALIFORNIA SECRETARY FOR RESOURCES
CALIFORNIA RESOURCES AGENCY

A fourth generation Californian and San Joaquin Valley
resident, Mike Chrisman was named California
Secretary for Resources by Governor Schwarzenegger
in November 2003. As a member of the governor's cab-
inet, Secretary Chrisman serves as his chief advisor on
issues related to the state’s natural, historic and cultural
resources.

In leading the Resources Agency, Secretary Chrisman
oversees policies, activities and a budget of $6.4 billion
and 16,000 employees in 25 departments, commissions,
boards and conservancies. The issues run the natural
resources gamut from conservation, water, fish and
game, forestry, parks, energy, coastal, marine and land-
scape.

Prior to his appointment, Secretary Chrisman served as
Region Manager for Southern California Edison
Company from 1996 to 2003. There he managed all
phases of company and customer business, and the
political and civic activities in Edison's San Joaquin
Valley service area. He served as Undersecretary for the
California Department of Food and Agriculture
(CDFA) from 1994 to 1996 during which time he pro-



vided leadership in the development and implementation of
sound policy for the state's agricultural industry and con-
sumers. Secretary Chrisman's lifelong commitment to family
ranching proved invaluable in the development of policies to
sustain the Central Valley's economy.

In 1997, Governor Pete Wilson appointed Secretary Chrisman
to the California Fish and Game Commission, where he also
served as Chairman of the Wildlife Conservation Board.
From 1991 to 1994 he served at the Resources Agency as
Deputy Secretary for Operations and Legislation in the
Wilson Administration. He was staff director of the Assembly
Republican Caucus in 1991, advising members of the
Legislature on environmental, water and agriculture issues.
From 1986 to 1991, Secretary Chrisman served as Chief of
Staff to former Assemblyman Bill Jones, managing the
Central Valley member's State Capitol and district offices and
specializing in agriculture, water and environmental issues.

Throughout his career, Secretary Chrisman has been known
as the “go to” person to facilitate solutions for local and
regional challenges. Often behind the scenes, he has been
responsible for incalculable positive impacts throughout the
region in many far-reaching ways. His commitment to the
agriculture industry combined with his unwavering passion
for protecting the state's natural resources, has established the
foundation from which he has been able to provide bold and
compassionate environmental leadership.

Secretary Chrisman holds a M.S. in Agricultural Education
and a B.S. in Agronomy and Plant Science from the
University of Arizona. He is an owner and partner of Visalia's
Chrisman Ranches, a family ranching and farming business in
Tulare County. He and his wife Barbara have two children and
five grandchildren.

John “Jack” Dunnigan
ASSISTANT ADMINISTRATOR
NATIONAL OCEANIC & ATMOSPHERIC ADMINISTRATION

(NOAA) OCEAN SERVICE

John H. Dunnigan is the Assistant Administrator for NOAA’s
Ocean Service (NOS). He has broad experience in marine
science and policy and in the service of marine resource con-
servation.

Mr. Dunnigan has been associated with NOAA throughout
his career, beginning as a NOAA Congressional Affairs intern
in 1972. Since 2002, he has overseen NOAA's efforts promot-
ing fishery conservation and management programs aimed at
achieving the optimum sustainable yield from U.S. fisheries
on an annual basis. He has played a key role in guiding
NOAA policy under the Magnuson-Stevens Fishery
Conservation and Management Act. While serving as director
of the Office of Sustainable Fisheries, Dunnigan also served
as director of the NOAA Ecosystem Goal Team, one of the
four mission goals in the agency. He has led efforts to devel-
op long-term, multi-year policy direction as NOAA works to

implement an ecosystem approach to its management of the
nation's marine resources. He joined NOS as the Assistant
Administrator in January 2006.

Mr. Dunnigan spent time as the Executive Director of the
Atlantic States Marine Fisheries Commission (ASMFC), an
interstate organization responsible for cooperative planning
for fisheries conservation, management, scientific research,
habitat and sport fish restoration and law enforcement.
Under his stewardship, the ASMFC and its state members
created an effective partnership for conserving and managing
coastal fisheries, including the enactment and implementa-
tion of the Atlantic Coastal Fisheries Cooperative
Management Act. Dunnigan’s early career included a stint at
NOAA’s Office of General Counsel, as staff attorney and
regional counsel in Gloucester, Massachusetts; St.
Petersburg, Florida; and Seattle, Washington. He also served
as deputy executive director of the New England Fishery
Management Council, and spent a year as a self-employed
business consultant.

Mr. Dunnigan received his J.D. and LL.M. degrees in law
from the University of Washington, where he focused on
environmental and marine law and legislation. He holds an
undergraduate degree in communications from California
State University, Fullerton. Dunnigan is an active member of
the District of Columbia Bar Association and is a member of
the Washington State Bar Association.

Mr. Dunnigan and his wife, Linda, live in Silver Spring,
Maryland. They have three children and three grandchildren.

Marye Anne Fox
CHANCELLOR UNIVERSITY OF CALIFORNIA, SAN DIEGO

Dr. Marye Anne Fox, a nationally known chemist and aca-
demic leader, was named the seventh chancellor of the
University of California, San Diego in April 2004 by the
University of California Board of Regents.

Previously, Fox was chancellor and distinguished university
professor of chemistry at North Carolina State University, a
post she held since 1998. Before going to North Carolina,
Fox spent 22 years at the University of Texas, where she
advanced from assistant professor of organic chemistry to
vice president for research and held the Waggoner Regents
Chair in chemistry.

Fox has held over 50 endowed lectureships at universities
around the world. She has also served as visiting professor at
Harvard University, the University of Iowa, the University of
Chicago, the Universite Pierre et Marie Curie in Paris and the
Chemistry Research Promotion Center in Taipei. She is the
recipient of eight honorary degrees.

Dr. Fox earned a bachelor's degree in science from Notre
Dame College, a master's degree in science from Cleveland
State University and a Ph.D. from Dartmouth College. She is
an elected member of the National Academy of Sciences and

The Role of Industry 27



has served on its executive committee, and is a fellow of the
American Association for the Advancement of Science, and
an elected member of the American Philosophical Society and
the American Academy of Arts and Sciences.

Fox has received numerous awards, including the Charles
Lathrop Parsons Award for 2005 from the American
Chemical Society in recognition of outstanding public serv-
ice. She has received a long list of research awards from pro-
fessional societies in the U.S. and abroad. She also has been
honored with numerous teaching awards, as well as the
Monie Ferst Award, a national award recognizing outstand-
ing mentoring of graduate students. More than 50 students
have received advanced degrees under her supervision, and
over 100 postdoctoral fellows and sabbatical visitors have
worked with her.

Fox also serves on numerous boards, including the National
Academies' Committee on Science, Engineering, and Public
Policy; co-chairs the Government-University-Industry
Research Roundtable for the U.S. National Academies; serves
on the President's Council of Advisors on Science and
Technology (PCAST), where she chaired the Subcommittee
on Infrastructure for the 21st Century in 2003; and a number
of corporate boards.

Tony Haymet
DIRECTOR SCRIPPS INSTITUTION OF OCEANOGRAPHY

VICE CHANCELLOR FOR MARINE SCIENCES & DEAN OF
THE GRADUATE SCHOOL OF MARINE SCIENCES
UNIVERSITY OF CALIFORNIA, SAN DIEGO

Dr. Tony Haymet is the tenth director of Scripps Institution
of Oceanography at the University of California, San Diego.
Haymet also serves as UC San Diego's Vice Chancellor for
Marine Sciences and Dean of the Graduate School of Marine
Sciences, and is a tenured professor of oceanography at
Scripps. He holds a Ph.D. from the University of Chicago
and a Doctor of Science from the University of Sydney.

Dr. Haymet is a distinguished researcher with more than 160
peer-reviewed scientific articles. His personal scientific interests
include Antarctic fish antifreeze proteins and nucleation. Dr.
Haymet has focused on strategic research planning, partner-
ships, and safety issues, especially in field and laboratory work.

Between 1981 and 1991 Dr. Haymet worked in the U.S. at
Harvard, UC Berkeley and University of Utah. He returned
to Australia in 1991 as Professor and Chair of Theoretical
Chemistry at the University of Sydney. In 1998, Dr. Haymet
became Distinguished University Professor of Chemistry at
the University of Houston, and two years later founded the
University of Houston Environmental Modeling Institute.

In January 2003, Dr. Haymet became Chief of Marine
Research at the Commonwealth Scientific and Industrial
Research Organization (CSIRO), Australia's national science
agency and one of the largest and most diverse research agen-
cies in the world. In July 2005, he became Chief of the newly
merged CSIRO Marine and Atmospheric Research. He is
also the Founding Director of the Wealth from Oceans
Flagship. In 2006, Dr. Haymet was appointed director of
Scripps Institution of Oceanography at UC San Diego.

Julie D. Morris
DIRECTOR, OCEAN SCIENCES DIVISION NATIONAL

SCIENCE FOUNDATION

Julie Morris is the Division Director for Ocean Sciences at
the National Science Foundation. She is a geochemist, who
earned her B.S. degree from the University of California,
Santa Cruz, in 1977, her Ph.D. from the Massachusetts
Institute of Technology in 1984, and completed her scientific
training as a post-doctoral scholar and staff member of the
Department of Terrestrial Magnetism at the Carnegie
Institute of Washington.

A rotator at NSF, Julie is a faculty member of Washington
University in St. Louis, where she has been for over 13 years.
In addition to her own research and teaching, Julie provides
scientific leadership through numerous activities: chairperson
for NSF’s MARGINS program until becoming the Ocean
Sciences Division Director; member and chair of the Science
Evaluation and Steering Panel for the Ocean Drilling
Program; distinguished lecturer for JOI, Sigma Xi and NSF’s
ADVANCE Program; former associate editor for Geology and
Geochimica et Cosmochimica Acta; panel member for NSF,
National Research Council, and the National Academy of
Sciences; service on committees for the Geological Society of
America, American Geophysical Union, Geochemical Society;
and co-convenor of many workshops and special symposia.
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Julie is an active field scientist who works both at sea and on
land. She has been co-chief scientist for the Ocean Drilling
Program’s Leg 205, dredged submarine volcanoes in the
Marianas, and sampled subaerial arc volcanoes in Italy,
Indonesia and Central America. She has presented her results
at national and international conferences and published many
peer-reviewed articles with colleagues and students. Her sci-
entific work focuses on the flow of fluids through subduction
zones that are part of the Pacific Ring of Fire, to understand
the physical processes that link plate subduction with earth-
quakes and volcanism.

John Orcutt
PROFESSOR OF GEOPHYSICS SCRIPPS INSTITUTION OF

OCEANOGRAPHY

DIRECTOR,CENTER FOR EARTH OBSERVATIONS AND

APPLICATIONS

ASSOCIATE VICE CHANCELLOR GOVERNMENT RESEARCH

RELATIONS

DIRECTOR, RESEARCH INNOVATION INITIATIVES
UNIVERSITY OF CALIFORNIA, SAN DIEGO

John Orcutt is Secretary of the Navy/Chief of Naval
Operations Oceanography Chair at Scripps and professor of
geophysics in the Cecil H. and Ida M. Green Institute for
Geophysics and Planetary Physics (IGPP) at Scripps and is
IGPP’s former director.

Orcutt’s major areas of research are marine seismology
applied to both crustal and mantle structure, particularly seis-
mic tomography, long-term ocean observations and wireless
networking related to observations, theoretical seismology
and applications of seismology to monitoring of nuclear
tests. He has been the chief scientist on more than 20
oceanographic expeditions.

In 2002 he was appointed to the Science Advisory Panel for
the President’s Ocean Policy Commission. He is past presi-
dent of the American Geophysical Union (AGU).

He is a member of the American Philosophical Society. He
has been a member of the Defense Science Board Task Force
on Underground Facilities; chair of the Consortium for
Ocean Research and Education (CORE) Public Affairs
Committee; and president of Joint Oceanographic

Institutions. As a member of MEDEA and its Executive
Committee, he worked on the declassification of U.S. Navy
environmental data. Orcutt also has served as a member of
the NRC Ocean Studies Board and was chairman of its Navy
Committee for three years. He was chair of the CORE/NSF
Dynamics of Earth and Ocean Systems (DEOS – the prede-
cessor of the OOI) Steering Committee and chair of the
National Research Council Committee on Ocean
Exploration. He is the Principal Investigator of the OOI
Cyberinfrastructure Implementing Organization.

He was awarded the Maurice Ewing Medal by the U.S. Navy
and AGU in 1994.

Graham Rae
PRODUCT MANAGER SURFLINE, INC.

Graeme Rae serves as Product Manager for Surfline.com.
Since 1993, Rae has served as the manager, developer and cre-
ative source behind Surfinfo.com, a popular surfing Internet
site focused on the East Coast of the United States. Rae
holds a Ph.D. in Ocean Engineering and served as an
Assistant Professor of Ocean Engineering at Florida Institute
of Technology from 1993 and as a Visiting Professor of Ocean
Engineering at Florida Atlantic University through 1997. His
British accent is often mistaken for Australian, which pisses
him off. He also steadfastly refuses to admit that 204's does-
n't have waves.

Jonno Wells
CHIEF EXECUTIVE OFFICER SURFLINE, INC.

Jonno Wells, CEO, comes to Surfline from technology media
company CMP Media, where he held various publishing,
operational management, sales and business development
positions over 16 years in the San Francisco Bay Area. He
served as Vice President of Client Services of an interactive
advertising agency and was involved in the management of a
start-up streaming media venture. His customer-focused
approach developed by creating media solutions for many
leading companies including Warner Bros., Nissan, Intel, HP
and Microsoft. Jonno holds a B.S. in Business
Administration from the University of Colorado at Boulder.
Wells hails from the beaches of Newport and enjoys spending
time in the water on a quad-fin fish these days.
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Bernie Elero
VICE PRESIDENT OF BUSINESS DEVELOPMENT, INTELLIGENCE AND INFORMATION
SYSTEMS, RAYTHEON COMPANY

Bernie Elero leads business development strategy and initiatives at IIS to expand its strong-
hold in intelligence systems, as well as strengthen strategic partnerships to fuel growth into
new, related markets. Mr. Elero is a 20-year industry and business executive who joined
Raytheon from L-3 Communications, Titan Group, Reston, VA, where he was the senior vice
president of Business Development, Intelligence Solutions Division. Prior to joining L-3
Communications, Mr. Elero was a vice president of strategic management for Harris
Technical Services Corporation. He has also held business development positions with
Lockheed Martin Missiles and Space and General Electric. Mr. Elero holds a B.A. degree in
physics from the University of Pittsburgh and a M.B.A. in finance from Eastern Michigan
University.

Melvin Greer
PRINCIPAL, SENIOR RESEARCH ENGINEER,  LOCKHEED MARTIN TRANSPORTATION AND

SECURITY SYSTEMS

In this position, Melvin Greer is responsible for being a trusted advisor to executives within
the U.S. federal government, driving the expansion of their enterprise initiatives. Mr. Greer
is a “corporate thought leader,” supporting the advancement of technology and business
processes, envisioning the long-term implications of technology, suggesting leading-edge
alternatives to ensure state-of-the-art solutions. He provides a unique and insightful point of
view on the business transformation driven by advanced technologies. 

With over 20 years of systems engineering experience, Mr. Greer functions as a principal
investigator in advanced research studies. He significantly advances the body of knowledge
in basic research and critical, highly advanced engineering and scientific disciplines.

In addition to his professional and investment roles, Melvin is a Certified Enterprise
Architect, a fellow of the Federal Enterprise Architects Institute and a member of
International Monetary Fund/World Bank, Bretton Woods Committee. Mr. Greer is a fre-
quent speaker at conferences and universities and is an accomplished author.

Mr. Greer received his B.S. in Computer Information Systems and Technology and his M.S.
in Information Systems from American University, Washington D.C.

Barbara L. Heizer
DIRECTOR, EMERGING MARKETS AND ADVANCED ISR THE BOEING COMPANY

Barbara joined The Boeing Company after completing a degree in Mechanical Engineering
at Michigan State University. Her technical experience is in Environmental and Thermal
Control Systems Engineering, primarily in space and satellite systems. She has flown two
experiments on the Space Shuttle and participated in or led a number of satellite/space sys-
tems design programs, including the Teledesic T1 satellite. In recognition of her accomplish-
ments, she was awarded the Society of Women Engineers’ 1996 Resnik Challenger Medal for
visionary contributions to space exploration. 

Barbara’s recent assignments have concentrated on program management activities, includ-
ing 2.5 years leading the space segment definition and development, as well as security relat-
ed aspects for Boeing’s revolutionary Air Traffic Management architecture. She joined
Boeing’s Advanced Systems in 2004. Her current focus is applying technology and capability



The Role of Industry 31



developed for transformational DoD programs to civil appli-
cations, specifically Earth Observation capabilities.

Barbara is a Michigan native, but has lived in the Seattle area
for over 25 years. She is married and has two daughters.

Carroll A. Hood
GEOSS CHIEF ARCHITECT RAYTHEON COMPANY

Carroll A. Hood serves as the GEOSS Chief Architect for
Raytheon. In this position, he is responsible for identifying,
shaping and executing business opportunities for Raytheon
within the context of the Global Earth Observation System of
Systems (GEOSS). GEOSS is an international initiative sup-
ported by nearly 70 countries and nearly 50 intergovernmental
organizations to enable the exploitation of environmental
data, information, products and services beyond their original
intent in order to generate value for citizens and economies.

Mr. Hood joined Hughes in September 1997, just prior to its
acquisition by Raytheon. Mr. Hood has over 25 year’s experi-
ence in the area of environmental data management, including
serving as the Director of the U.S. Global Change Research
Information Office.

Mr. Hood is a certified Enterprise Architect (FEAC Institute)
and a certified Six Sigma black belt. He has been active in the
Alliance for Earth Observations and has led several Alliance
activities related to GEOSS architecture.

Mr. Hood has a B.S. in Marine Science, and an M.S. in
Marine Science with emphasis in Physical
Oceanography/Oceanographic Remote Sensing. He lives in
Castle Rock, Colorado with his wife Ginny, son Jason, daugh-
ter Lauren, and two cats. He is active in the community and
currently serves on the Planning Commission for the city of
Castle Rock. His hobbies include hiking, reading, tennis and
geocaching.

Robert A. Lawson
VICE PRESIDENT OF OCEAN AND ATMOSPHERIC
PROGRAMS FOR NAVAL AND MARITIME SOLUTIONS
SCIENCE APPLICATIONS INTERNATIONAL

CORPORATION

Mr. Lawson received his M.S. in physical oceanography from
Florida Institute of Technology in 1977 and his M.S. in
oceanography and meteorology from the Naval Postgraduate
School in 1984. Since joining SAIC in 2004, he has helped
direct their efforts for development of tsunami warning and
mitigation systems, global ocean observation systems, and
naval applications of oceanography and meteorology. Prior to
joining SAIC, he served in the U.S. Navy for over 27 years
achieving the rank of Captain. As one of the principle leaders
of the U.S. Navy’s oceanography community, his experience
includes providing oceanography, ocean engineering and
meteorology support for a wide range of fleet operations
around the world. In his last assignment, he served as the

Deputy Oceanographer of the Navy supporting the Chief of
Naval Operations. In this capacity, he directed the U.S.
Navy’s Oceanography Program, which consisted of seven
oceanographic survey ships, over 3,000 personnel deployed
globally, and the development and execution of an annual
budget exceeding $440 million. Additionally, Mr. Lawson
has over 29 years of experience with underwater surveillance,
sensors, anti-submarine warfare, diving and salvage, and pro-
viding operations and hazard decision support. He is also an
Executive Committee member of the Alliance for Earth
Observations.

David Martin
ASSOCIATE DIRECTOR AND PRINCIPAL OCEANOGRAPHER
UNIVERSITY OF WASHINGTON APPLIED PHYSICS

LABORATORY

David is the associate director for science and technology inte-
gration at the Applied Physics Laboratory at the University of
Washington. He was awarded a Ph.D. in oceanography from
the University of Washington in 1992. His doctoral research
dealt with quantitative methods for addressing atmospheric
radiance contamination of multispectral remote sensing meas-
urements of the ocean.

David served for more than 30 years in the U.S. Navy and
retired at the rank of captain. During his military career, he
served in a number of senior leadership positions in the naval
and national oceanographic community, including as director
of the Operational Oceanography Center at the Naval
Oceanographic Office, director of the National Ice Center in
Suitland, Maryland, and assistant for environmental sciences
for the deputy undersecretary of defense for science and tech-
nology.

Immediately prior to assuming his present position at UW-
APL, David was the first director of Ocean.US, the federal,
interagency planning and coordination office for the national
effort to develop and deploy an Integrated Ocean Observing
System (IOOS). He is the current President of the Northwest
Association of Networked Ocean Observing Systems
(NANOOS).

Jim O’Sullivan
SENIOR VICE PRESIDENT TECHNIP

As Senior Vice President, Jim O’Sullivan is in charge of
Technip’s Floating and Fixed Facilities Product Line in
Houston. According to ENR, Technip is the largest provider
of engineering and construction services for the oil & gas
industry. Mr. O’Sullivan is responsible for managing the com-
pany’s floating facility products that include developing and
launching new technologies, along with supporting mature
products. He has 32 years of experience in the oil and gas
industry, covering technology development, engineering,
project management, commercial project development and
multiple business related activities. He received a B.S. in
Mechanical Engineering from North Carolina State
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University, a Masters in Ocean Engineering from MIT, a
Professional Ocean Engineers Degree from MIT and Woods
Hole Oceanographic Institution, and an M.B.A. from Rice
University’s Jones Graduate School of Business.

Henry “Tucker” Pierce, Jr.
PRESIDENT AND CEO TELLUS APPLIED SCIENCES

Mr. Pierce brings more than 36 years of technical and busi-
ness leadership experience to the Tellus management team.
After earning an engineering degree from The Citadel, Mr.
Pierce served as a military pilot for the U.S. Air Force. After
completing his military obligation, he supplemented his early
management experience by earning an M.B.A. at Wake
Forest University. His early and mid career technical manage-
ment skills were developed through employment with NASA
and MCI. He then spent 14 years at Booz Allen Hamilton
developing a solid business management and client develop-
ment background in the field of professional technical sup-
port services. Most recently, Mr. Pierce was a Senior Vice
President in the Space Earth and Aviation Sciences business
unit at SAIC.

Sam Schuchat
EXECUTIVE OFFICER CALIFORNIA COASTAL

CONSERVANCY

Samuel P. Schuchat became Executive Officer of the Coastal
Conservancy in July 2001. He was previously the Executive
Director of the Federation of State Conservation Voter
Leagues, the trade association of 26 environmental Political
Action Committees (PAC) in as many states. For six years he
also served as the Executive Director of the California League
of Conservation Voters, the nation's largest and oldest state
environmental PAC with 25,000 members.

Mr. Schuchat served as vice president of the California Fish
and Game Commission from 1999 to 2005. He has an exten-
sive background in fund-raising and management of not-for-
profit organizations. He has worked as a community and
union organizer, has raised money for community art proj-
ects and was the deputy director of Sacramento AIDS foun-
dation in the late 1980s.

He received his B.A. in Political Science at Williams College
in Williamstown, Massachusetts, in 1983, and his M.A. in
Public Administration at San Francisco State University in
1989. He is an avid bird watcher and has backpacked all over
the eastern and western United States. He resides in Oakland
with his wife and daughter.

Steve Tucker 
POLICY AND CAMPAIGN MANAGER CAPE COD

COMMERCIAL HOOK FISHERMEN’S ASSOCIATION

At the time of the symposium, Steve Tucker represented
CCCHFA as Policy and Campaign Manager, after having
served six years on organization’s board of directors. Since
then, Steve has been working as a consultant, leading efforts
to win legislative approval of the Massachusetts Ocean
Management Act, and supporting the implementation of
Ecosystem Based Management strategies in the state of New
York.  He is due to start service for NOAA’s Office of
National Policy and Evaluation in Silver Spring, Maryland on
March 31, 2008. Steve's previous work includes serving as
Coastal and Marine Resources Program Manager for the
Cape Cod Commission, as Chief Ranger for the town of
Barnstable, as well as working for the Environmental
Protection Agency and the Massachusetts Bays National
Estuary Program. Steve sits on the Cape Cod National
Seashore Advisory Council ORV subcommittee, on the
board of directors of the Massachusetts Bay Estuary and on
the Gerry Studds Stellwagen Bank National Marine
Sanctuary Advisory Council (as an alternate). Steve holds a
Master of Marine Affairs from the University of Rhode
Island and graduate certificates in Public Management and
Personnel Administration. His interests include coastal haz-
ards, climate change and ecosystem based management.
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Scripps Institution of Oceanography,
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Cover Antarctica—courtesy of James Behrens, IGPP/SIO.

TOC Antarctica—courtesy of Hubert Staudigel, IGPP/SIO.

p 4. (Top) R/V Revelle—courtesy of Deborah Kane, IGPP/SIO.

p 4. (Bottom) Atkinson Hall courtyard—courtesy of UCSD.

p 5. Visualization of the Lau basin constructed with bathyme-
try of the basin and multi-channel seismic data, geochemi-
cal data and hydrothermal venting information along the
spreading axes—courtesy of Allison Jacobs, IGPP/SIO.

p. 6 Flying buttress, a sulfide edifice that’s home to dense
macro- and microfaunal communities. Mothra
Hydrothermal Field, Endeavour Segment, Juan de Fuca
Ridge—courtesy of J. Delaney and D. Kelley, University of
Washington.

p 8. (Left) The EDP is tri-moored on a combination steel
wire/polyester mooring designed to hold the platform on
station, while a separate EOM cable is used for power
and data transmission to the seafloor. As at the other
global sites, a nearby profiler-equipped subsurface mooring
and gliders will be deployed. Diesel power generation of
~10 kW DC on the platform with an electro-optical
(EO) cable will deliver >500 W and two-way communica-
tion to a seafloor junction box for benthic and borehole
sensors and experiments.

p 8. (Right) The tank tests provided an opportunity for testing
the service mode for the EDP. It was found that a manual-
ly controlled, twin-screw vessel equipped with a bow
thruster could hold station with its stern to weather
between the columns in sea state 4. The maneuver was
easier when aided by soft stern lines passed around the
columns to port and starboard. The R/V Roger Revelle is
shown with the platform.

p 9. ROADNet webcam captures lightning striking the Imperial
Beach Pier, September 2005

p 11. Conceptualization of IOOS—courtesy of Ocean.US.

p 12. High-resolution 3D bathymetry data near Drake Passage
in the Southern Ocean—courtesy of Debi Kilb, IGPP/SIO.

p 13. Screen capture from a video of a black smoker chimney.
The video—taken 200 miles off the Washington coast
and 7,000 feet below the surface of the ocean by the
University of Washington—was transmitted in real time
to Calit2 during iGrid 2005.
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p 14. La Jolla surfer—courtesy of John Wooley, UCSD.

p 15. Scripps Pier—courtesy of John Wooley, UCSD.

p. 17. Great Egret at La Jolla Ecological Reserve tidepools—
courtesy of Carolyn Keen, IGPP/SIO.

p 18. Jeff Babcock carries a recovered instrument aboard R/V
Sproul—courtesy of IGPP/SIO.

p 19. Deployment of a Scripps Ocean Bottom Seismograph in
the Gulf of California—courtesy of IGPP/SIO.

p 20. UCSD and environs circa 2005—courtesy of USGS.

p 22. NSF Earthscope USArray telemetry station in northeast-
ern Oregon—courtesy of Frank Vernon, IGPP/SIO.

p 23. Crispin Hollingshead examines instruments aboard the
R/V Sproul—courtesy of IGPP/SIO.

p 24. Sea Anemones—courtesy of Hubert Staudigel, IGPP/SIO.

p 25. SIO—courtesy of John Wooley, UCSD.

p 26. Sunset from R/V Revelle—courtesy of Dan Cartamil,
IGPP/SIO.

p 28. Theoretical model of tectonic plate motion along the San
Andreas fault in California—courtesy of the Scripps
Visualization Center, IGPP.

p 30. Bathymetry of the East Pacific Rise. Warmer colors are
shallower, cool colors deeper. Bathymetry data comes
from the Ridge Data Management System—courtesy of
Ridge 2000.

p 34. Scripps Institution of Oceanography Nimitz Marine Facility.
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