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Sailors from Navy Region Northwest continued to foster relations with
local Native American tribes by helping to seed three million manila
clams along the beaches of Naval Magazine Indian Island.
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Sailors Help Local Native American Tribes with
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Concerted Efforts Improve Our
Energy Security

WELCOME TO THE winter 2012 issue of Currents. As 1
reflect on the past few busy months here in the Pentagon,
realize that it has been just over twenty years since October
was first designated as National Energy Awareness Month.
Since then, we as a Navy and a nation have made a
concerted effort to improve energy security. Along the way,
especially in recent years, the Navy and U.S. Marine Corps
have enjoyed some headline-making progress.

As you can read in this issue, numerous commands cele-
brated Energy Awareness Month in diverse ways. Activities
ranged from a solar-powered band concert to a solar-
powered cooking exhibit to an essay contest and a solar-
powered dune buggy demonstration. It is inspiring to
know that so many people are working hard to get the
word out about ways we can all contribute to our nation’s
energy security.

Perhaps the main Energy Awareness Month headline for
the Department of Navy (DoN) was the 2011 Naval Energy
Forum held 13-14 October in Washington, DC. It was an
opportunity for key speakers from DoN, other govern-
mental agencies, industry, and academia to meet face-to-
face and share ideas in the crucial pursuit of energy
security and independence. It was an insightful two days,

and I thank each of the speakers, especially Secretary of
the Navy (SECNAV) Ray Mabus and Chief of Naval Opera-
tions Admiral Jonathan Greenert, who gave their time
generously to further inspire the culture change necessary
to ensure our energy security. You will learn more about
the Forum and many of the Navy’s energy programs in
the spring 2012 issue of Currents.

On 16 August 2011, President Obama announced that the
U.S. Departments of Agriculture, Energy, and Navy will

Curremts  winter 2012

invest up to $510
million during the
next three years in
partnership with
the private sector
to produce
advanced biofuels.
In response, the
Honorable Ray
Mabus, along with
the Secretaries of
the Department of
Agriculture and
Department of
Energy, released a request for information to industry that
requests specific ideas for how to leverage private capital
markets to establish a commercially viable advanced
biofuels industry.

As mentioned by SECNAYV, the combined effort of these
three Departments will:

Effectively decrease U.S. dependence on foreign oil

Create opportunities for U.S. landowners and operators
to produce biomass for commercial energy production
in ways that are both economically and environmen-
tally sound

Position U.S. companies to become global leaders in
the production of drop-in biofuels

In the meantime, the Navy has developed critical protocols
needed to certify biofuels for use in Naval tactical systems.
Per DoN requirements, biofuels must serve as ‘drop-in’
replacements for petroleum-based fuel, meaning they
require no modification of current aircraft and ship
engines, and are:

Indistinguishable in performance for our warfighters
Domestically produced and geographically distributed

Priced competitively with petroleum



Of a lower carbon footprint than traditional fossil fuels

Without adverse impact to food production

The Navy’s first aviation biofuel test program was centered
on the F/A-18, which tested and evaluated the perfor-
mance of a 50/50 biofuel blend in supersonic flight opera-
tions during the spring of 2010. Since then, examples of
other certification tests include the Riverine Command
Boat, MH-60 Seahawk, V-22 Osprey, T-45 Goshawk, EA-6B
Prowler, AV-8B Harriet, MQ-8B Fire Scout, and the Self-
Defense Test Ship.

Perhaps the most public demonstration of biofuel capa-
bility was done by the Blue Angels, which performed
during Labor Day weekend at Naval Air Station Patuxent
River using a 50/50 blend of conventional JP-5 jet fuel and
camelina-based biofuel. Their ability to inspire awe was

enhanced by the fact that they are the only flight-demon-
stration team that builds its entire routine using actual
aerial combat maneuvers. As such, they provided the ulti-
mate demonstration and confidence test as they executed
their diamond formation, which requires a 14-foot overlap
between wings of adjacent aircraft, leaving only 18 inches
from wing tip to canopy between aircraft.

SECNAV understands the key to effectively getting our
nation’s energy message to the deckplate involves well-
informed leadership. As a result, on 29 August 2011, he
announced that beginning this fall, the Naval Postgrad-
uate School (NPS) in Monterey, CA will begin an energy
graduate degree program, the first military educational
institution to do so. Furthermore, NPS will launch an
Executive Energy Series to bring our senior leadership
together to discuss energy challenges and solutions for
the Navy and Marine Corps. By including energy as a key
part of NPS’s curriculum, we will be actively molding
future ‘Energy Warriors!

What does it mean to be an ‘Energy
Warrior'? It means adopting an energy
frugal mindset into every aspect of
mission planning, training, and execution
and leveraging significant investments in
energy efficiency and alternative energy to
increase chances of mission success. Going forward, I'd
like to see all Navy academic institutions follow NPS’s
example and pick up the energy torch to develop our
young Sailors and Marines into ‘Energy Warriors, as well.
To do that, the lessons learned in the classroom must be
turned into action at the fleet level. As such, each officer
will be measured by:

Promotion board guidelines and fitness report stan-
dards that are adjusted to value true ‘Energy Warriors’

Actions that help his or her command be competitive
for the coveted Battle E

Clearly, recent headlines demonstrate DoN’s impressive
level of commitment to addressing current energy realities
that are far different from those we faced two decades ago
when Energy Awareness Month first began. Moreover, DoN
will be making even more headlines as we ramp up for the
2012 Green Strike Group demonstration that will include
ships and aircraft operating on alternative fuels and
utilizing energy efficiency technologies. The Green Strike
Group demonstration is in response to one of SECNAV’s
five energy goals. If you would like to learn more about
those goals or follow the Green Strike Group’s exciting and
challenging journey, visit http://greenfleet.dodlive.mil.

Regarding energy awareness and energy efficiencies, we
are doing far better than we were two decades ago, and
each new positive endeavor strengthens our energy secu-
rity. We are steadily making headway; we will get there,
but until we do, we remain precariously vulnerable to “ . .
fate, chance, kings, and desperate men.” (John Donne)

Rear Admiral Philip H. Cullom
Director, Energy and Environmental Readiness
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S ailors from Navy Region North-

west continued to foster relations
with local Native American tribes by
helping to seed three million manila
clams along the beaches of Naval
Magazine (NAVMAG) Indian Island on
9~11 August 2011.

The seeding project is part of a larger
agreement between the Navy and the
local Native American tribes in the
Pacific Northwest to recognize the
tribes’ treaty harvest rights and
Jacilitate the Navy’s mission require-
ments while sharing the land and
waters of Puget Sound.
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“This particular shellfish seeding project is the result of a mitigation agreement  predators. Then beginning on 9
related to the installation of a port security barrier that provides force protec- August, they began to seed the netted
tion for visiting ships and submarines,” said Bill Kalina, NAVMAG Indian Island  areas with baby manila clams.
environmental site manager. The seeding process enhances existing clam
stocks on the beaches, allowing the tribes to harvest greater quantities of clams
during their harvest seasons.

“There are ducks and crab that like to
come in and eat the baby clams, so

“Six beaches on Indian Island have

been designated as tribal harvest .
beaches, allowing the tribes to seed NAVY REGION NORTHWEST’S

and harvest those particular beaches N T 'b | C .I
every year of the agreement. The a\/ v r | a O U n C |

tribes will seed between one and two

acres of tribal beach area with baby I‘o facilitate government-to-government consultations and relations,
clams each year, checking on them Commander, Navy Region Northwest chairs the Northwest Navy Tribal
periodically until they're ready to be Council. This forum, established in 2003, serves to build strong relationships

harvested, which usually takes about
three years,” said Kalina.

among tribal leaders and Navy executives at the region and installation level.
These relationships help to develop mutual trust and improve knowledge, sensi-
This year, the project started 1 August tivity and communications among the Navy and the federally-recognized tribes
2011. For three days, tribal members of Western Washington State. Open dialogue with tribes on issues such as effec-
and Navy personnel worked together tive consultation processes, training and operations, marine mammal issues,

to stake out protective netting along natural and cultural resources, shellfish and water quality allows the Navy and
the beach to minimize harm from the tribes to care for the land and water they share in the Pacific Northwest.

to shore ¢

“Paddle to Suqua
Canoe Journey, Suquamish, WA
MC2 Maebel Tinoko

s
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these nets provide a higher rate of
survival,” said Kalina.

The partnership between the Navy
and the tribes ensures that the tribes
have access to NAVMAG Indian
[sland’s beaches to harvest shellfish,
such as the clams seeded in this
effort, for the purpose of subsistence
and preserving tribal traditions.

“The tribal members harvest
commercially for their existence and
for ceremonies, so the additional
resources provide them with extra
income,” said Viviane Barry, shellfish
program manager for the Suquamish
Tribe’s Fisheries Department.

“It’s a tradition that’s been going on
for thousands of years,” said Barry.
“Tribes have been living off the tide
lands in Washington State and it’s a
tradition that they want to continue.”

“NAVMAG Indian Island has had a
long-standing relationship with the
local tribes. The installation has
worked closely with the tribes for
more than two decades to develop
natural resource agreements and
access procedures to achieve both the
Navy’s mission as well as preserve the
tribes’ cultural traditions and
harvesting rights,” Kalina said.

Chief Warrant Officer 3 Walter Bayne
seeds baby manila clams along a beach
at NAVMAG Indian Island.

MC2 Scott McCall

THE SEEDING PROCESS ENHANCES
EXISTING CLAM STOCKS ON THE
BEACHES, ALLOWING THE TRIBES TO

HARVEST GREATER QUANTITIES OF
CLAMS DURING THEIR HARVEST SEASONS.

winter 2012 Gurrents 9



“They’re water people and we're a water-oriented mission agency—so we
have that in common,” said Kalina. “We can keep the Navy running and
supply the fleet with ordnance and weapons storage here, but we can also
maintain the ecosystem and provide the tribes access to beaches to exer-
cise their harvest treaty rights.”

The Navy and tribes share unique federal “usual and accustomed” fishing
rights in the Puget Sound area. Mitigation projects—like the clam-seeding at

Curremts  winter 2012

NAVMAG Indian Island—help support
these mutual interests within the Navy’s
third-largest fleet concentration area.

“We want to be good neighbors. We
work well with the tribes and we always
have,” said Cmdr. Gary Martin, NAVMAG
Indian Island commanding officer.



Master-at-Arms 1st Class Samuel Moon spreads manila clams on the shore of
NAVMAG Indian Island. Sailors from Navy Region Northwest helped
local Native American tribes seed three million manila clams.

MC2 Scott McCall

“The Navy does a great job with all the tribes in Puget Sound. We just want to
continue to have that good relationship.”

Seeding and harvesting manila clams on Indian Island may also provide addi-
tional environmental benefits to the surrounding community. Shellfish like the
manila clams are filter feeders, straining out particles and eating microscopic
plants (such as phytoplankton) that float in the water. Some species are capable
of filtering up to 65 gallons of sea water per day. By reducing the phytoplankton
population, a robust shellfish population can help to reduce the occurrence of

FEDERALLY-RECOGNIZED

Iribes & Ireaty Rights

[ ]
|n 1855, Territorial Governor Isaac Stevens negotiated treaties with 24 of the 29

modern-day federally-recognized tribes in Washington State. The treaties
included language pronouncing that “[T]he right of taking fish at usual and
accustomed grounds and stations is further secured to said Indians in common
with all citizens of the Territory...together with the privilege of hunting and gath-
ering roots and berries on open and unclaimed lands.” Subsequent legal deci-
sions have identified “usual and accustomed” (U&A) areas and afforded tribes
the right to fifty percent of all fish and shellfish present or passing through the
tribes’ historical U&A areas, including on and off-reservation areas where tribes
engaged in fishing, hunting and gathering of food, as well as access to historical

fishing grounds and stations as identified in treaties and other documents.
Because many of these U&A areas are co-located in lands and waters owned or
used by the Navy in the Navy Region Northwest area of responsibility, govern-
ment-to-government consultation with potentially affected tribes is required
when Navy proposed actions have the potential to significantly affect tribal
rights, resources and Indian Lands.

THE PARTNERSHIP ENSURES THAT THE
TRIBES HAVE ACCESS TO NAVMAG INDIAN
ISLAND’S BEACHES TO HARVEST SHELLFISH,
FOR THE PURPOSE OF SUBSISTENCE AND
PRESERVING TRIBAL TRADITIONS.

winter 2012 Gurrents
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THE BASICS ABOUT

Naval Magazine Indian Island

NAVMAG Indian Island is the only deep water ammunition port on the West Coast. It is responsible for the

joint transfer shipment of ammunition among the five branches of the military services. The base is =

also a critical site for joint training exercises, including waterborne security and logistics mobilization P
drills. Not only do NAVMAG Indian Island employees provide an invaluable service to the fleet, they f: ’ ,'*,
also go out of their way to be good stewards of the environment by improving and protecting tidal salt 4 ,::IE
-

marshes, building a shoreline protection system, removing creosote logs off the beaches and remedi-
ating contaminated sites from historic World War Il operations. These projects resulted in the removal of
NAVMAG Indian Island from the National Priorities List by the U.S. Environmental Protection Agency in
2005. This achievement makes NAVMAG Indian Island the only Navy installation on the West Coast to be
completely removed from this list. NAVMAG
Indian Island takes its name from the
famous British Explorer Captain George
Vancouver who dubbed this land mass
“Indian Island” after observing a seasonal
village site of the Chemakum tribe on T
Walan Point during his exploration of Puget
Sound in 1792. This Walan Point area is
now the present day location of the Navy's
Ammunition Wharf.

L]

ST

For more information on NAVMAG Indian
Island, visit www.cnic.navy.mil/
Indian_Island/index.htm.
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Viviane Barry, shellfish |
program manager for the |
Suquamish Tribe Fisheries

Department, shares her
subject matter expertise
with Cmdr. Gary Martin,

NAVMAG Indian Island

commanding officer.

MC2 Scott McCall

harmful algal blooms,
which have been
observed to be toxic
to marine animals.

“One of the main
goals of the tribes is
to maintain the water

quality where the Culinary Specialist 2nd Class Anthron Shuler spreads
water quality is good manila clams on the shore of NAVMAG Indian Island.

enough where you MC2 Scott McCall

can have open
harvest areas,” said Barry. “Second is to
improve the water quality in areas where
there’s pollution. If you can identify the
pollution sources and correct them, you can
eventually open up more beaches.”

The local tribes participating in the project
are the Suquamish Tribe, the Port Gamble
S’Klallam Tribe, the Jamestown S’Klallam
Tribe, and the Lower Elwha Klallam Tribe. -~

CONTACT

Liane Nakahara

Naval Magazine Indian Island
360-396-1630

DSN: 744-1630
liane.nakahara@navy.mil

“WE WANT TO BE GOOD NEIGHBORS.
WE WORK WELL WITH THE TRIBES
AND WE ALWAYS HAVE.”

—CDR GARY MARTIN, NAVMAG
INDIAN ISLAND COMMANDING OFFICER

winter 2012 Gurrents 13
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Rear Admiral Nevin Carr & Dr. Richard Carlin
Discuss Past, Present & Future Investments in Energy

n 19 September 2011, Rear Admiral Nevin Carr, Chief of Naval Research at
the Office of Naval Research (ONR), and Dr. Richard Carlin, Head of ONR’s
Sea Warfare and Weapons Department spoke with Kenneth Hess from the
public affairs staff at the Chief of Naval Operations Energy and Environ-
mental Readiness Division (N45) about ONR'’s past, present and future
investments in energy.

CURRENTS: Good afternoon Admiral Carr. Could you please give us a brief
summary of your background and experience?

REAR ADMIRAL NEVIN CARR: 'm a surface warfare officer. I've been in the

. Navy for about 34 years—most of which has been spent at sea—deployed on
L ' cruisers and destroyers. So like Admiral Cullom, that’s the lens through which 1
R —— view energy conservation—from first-hand experience. That means being able
_ﬁ to extend the legs of our ships at sea and our aircraft in the air, and to get

more tactical use as well as more
independence from foreign supply.

NRL s the interface between science and technology
and Navy and Marine Corps warfighting needs.

el
P

ADMIRAL CARR: ONR traces its roots back to the Navy Research Laboratory
(NRL) that was created around 1916. ONR was created in 1946. NRL began
as a mechanism for the Navy to get visibility into and pull technology solu-
tions from the world of science and technology (S&T) with a Navy-relevant
perspective. It's been tremendously beneficial over the years. NRL has
produced life-changing technologies like the Global Positioning System
(GPS). The early days of research into nuclear propulsion also began there,
before it was handed off to the Naval Sea Systems Command (NAVSEA),
where it resides so well today. NRL is the Navy’s corporate laboratory and
the interface between S&T and Navy and Marine Corps warfighting needs.

CURRENTS: Give us an overview of
the mission and vision of ONR.

4-!'1-'.

Rear Admiral Gt i This office was created in 1946 in the aftermath of World War 11 to main-

Nevin Carr. i tain the momentum and the connectivity that was created during the war

winter 2012 Gurpents 15
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REAR ADMIRAL CARR led the Office of Naval Research from
December 2008 through November 2011, and plans to retire
from the Navy in January 2012.

Rear Admiral Matthew Klunder took over as Chief of Naval
Research on 17 November 2011.

effort when the world of S&T really came together to
support the country.

ONR actually pre-dated the creation of the National
Science Foundation (NSF). So for a number of years, the
Navy’s research effort effectively functioned as the
nation’s national science foundation. Later on, when
NSF came into being, we handed off a lot of what we
used to do to them although we still work that interface
with NSE.

CURRENTS: What have been your priorities for ONR?

ADMIRAL CARR: My priorities have always been to make
sure that we’re investing in the very best science that gives

The Basics About the Office of Naval Research
ONR PROVIDES THE science and tech-

us the most return on our investment—and to make sure
that we're talking closely with the Navy and Marine Corps.
We want to make sure that whatever we’re doing meets
their needs. And there probably is no better example of
that than in power and energy.

ONR has nine focus areas that drive our research. One is
dedicated completely to power and energy. Our focus
there is on increasing energy security and providing more
efficient power and energy systems.

Secretary Mabus has been a leader, along with Admiral
Roughead and Admiral Cullom, in opening the Navy’s
exploration of alternate sources of energy as well as
different ways of using and conserving energy. And that
fits very nicely into our mission which is to look for
areas in the world of S&T where we can support those
requirements.

CURRENTS: Could you give us an example of how you're
helping to achieve those goals?

ADMIRAL CARR: A lot of our focus most recently has
been on alternative fuels. As the Navy moves to adopt
alternative fuels, whether they’re biofuels or other
sources, we need to ensure that whatever chemical

nology necessary to maintain Navy and
Marine Corps technological advantage.
Through its affiliates, ONR is operational in
50 states and 70 countries as well as 1,035
institutions of higher learning and 914
industry partners.

President Truman established ONR in 1946
to “plan, foster and encourage scientific
research in recognition of its paramount
importance as related to the maintenance
of future naval power, and the preserva-
tion of national security.”

Some of ONR's accomplishments include
SEALAB | and lI—the world's first under-
water living habitats—which were launched
in the mid-1960s. SEALAB enabled
researchers to live underwater for as many

Curremts  winter 2012

as 30 days. In 1981, ONR created the Navy
Operational Global Atmospheric Pressure
System, the Navy's first global numerical
weather prediction system—used today by
the Department of Defense and civilian
forecasters throughout the world. More
recently, ONR has developed such diverse
technologies as:

1. Naval applications for autonomous
unmanned undersea vehicles and
unmanned aerial vehicles

2. Sand abatement technology to counter
improvised explosive devices

3. QuickClot™—an agent used to reduce
soldier mortality from blood loss

In 2008, ONR conducted a record-setting
fire of an electromagnetic railgun. The

technology uses
high power elec-
tromagnetic energy
instead of explosive chemical

propellants to accelerate a projectile along
a pair of metal rails. The resulting launch
propelled the projectile further and faster
than any gun in history.

When it comes to patented discoveries and
inventions, according to a 2010 report
published by the Institute of Electrical and
Electronics Engineers, the U.S. Navy holds
the number 1 ranking among all interna-
tional government agencies—underscoring
the fact that Navy research laboratories
and partnerships are focused on producing
innovations and intellectual property that
Sailors and Marines depend on.



energy source that we include is compatible with our
existing infrastructure. A large part of our focus has
been on ensuring that compatibility—testing the fuels
to make sure that they can co-exist with existing fuels
and infrastructure. Our job is to make sure that the
fuels the Navy is looking at are viable, compatible, and
will be there.

The Navy is heavily involved in stimulating and guiding
the market, but ultimately we expect to follow the market.

DR. RICHARD CARLIN: T think it’s very important to keep
in mind that a lot of the work we do is to directly support
the Secretary’s energy goals. There has been a strong
emphasis on biofuels, but as Admiral Carr pointed out,
regardless of where everything goes, we’re prepared.
Biofuels are important because they are sustainable.

We've teamed with the U.S. Department of Agriculture to
conduct some biofuels research in support of the Secre-
tary’s memorandum of understanding.

ADMIRAL CARR: The generation of energy that we use
begins with fuels. But it doesn’t end there. We also look
across the spectrum of energy to include how we convert the
chemical energy in fuel into mechanical, thermal or other
forms of energy that we use. That might mean more effi-
cient turbines that burn at hotter temperatures or innovative
ways to extract more energy. It means looking at ways we
manage energy once it's generated. We're very interested in
an all-electric architec-
ture for a ship. If you can
do that—if you can
convert energy one time
from the chemical
energy in the fuel to
your end-use form of
energy—that’s very effi-
cient. For example, if we
can convert the chem-
ical energy in fuels to
kinetic energy out of the
barrel for a projectile that
we launch electromag-
netically, there are a

Dr. Richard Carlin.

number of steps that we can eliminate. Take legacy gun
systems for example. We have to manufacture chemical
propellants for projectiles then package, transport, store,
protect, load, and use them. So if you could get to an elec-
trical environment
where you
convert energy

one time into elec-
tricity and directly
to kinetic energy for a projectile, the magazine could conceiv-
ably be the safest place on the ship—because all of the ener-
getics are moved out of the magazine and into the fuel tanks.

There are lots of other advantages in an electric ship envi-
ronment. We are working very closely with NAVSEA and
Program Executive Office-Ships to explore the best ways to
do this—to manage the energy electrically aboard the ship
for use in sensors, weapons, propulsion, and hotel services
(e.g., sleeping quarters, food, water, personnel hygiene,
etc.). In fact, Dr. Carlin talked about this at a recent electric
ships research and development consortium.

DR. CARLIN: As Admiral Carr pointed out, an important
piece of this is the need to move forward from fuels genera-
tion and distribution to the use of those weapon systems.
We don’t expect to be changing our infrastructure. And the
Navy is heavily involved in stimulating and guiding the
market, but ultimately we expect to follow the market. The
generation, the distribution, the power densities that are
required, the speed at which these things have to operate,
endurance—these are very challenging for Navy systems to
operate properly. We've had to take the lead in terms of
developing a lot of these technologies and taking advantage
of the work already being done in the market.

The electric ships research and development consortium
was established a number of years ago to provide a pipeline
of future power electronics engineers for the Navy. That was
back in the days when power electronic engineering was
really quite suppressed throughout the country, when every-
body went to circuit board development. So the consortium
was established to address the unique aspects of electric

winter 2012 Gurpents
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Silicon carbide has huge potential to
change the amount of electricity

A Brief History of the Global Positioning System

THE SEEDS FOR what became the GPS were planted in 1957
when the Soviet Union launched the Sputnik satellite. Scientists
immediately recognized that this
“artificial star” could be used as a
navigational tool.

In the 1960s, NRL and the Aero-
space Corporation independently
developed concepts for systems
that could provide precise, all-
weather, real-time, worldwide navi-
gation information 24 hours a day.
In 1973, NRL's program merged
with the Air Force program to form
the Navstar GPS program.

The first satellite in the Navstar
GPS was launched in 1977 In
more than 700 air, land, and sea
tests conducted between 1977 and
1979, the satellites exceeded all
performance requirements and affirmed the system'’s extraordi-
nary precision.

The satellites transmit a constant signal generated by on-board
atomic clocks, which are so precise that they gain or lose only one
second every three million years. Users equipped with a
receiver/processor simply lock onto the signals of four satellites,

ships—the architecture, the movement into directed energy,
to advanced radar and the unique electronics that you have
to have. In the process of doing that, we worked with the
Defense Advanced Research Projects Agency (DARPA) to
develop silicon carbide systems—solid state
electronics. Some of the solid state electronics

we have to use on the far end.

you see out there now were funded by ONR. In
fact, we visited the ABB Group a while back and
they thanked us for our contribution to their
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and latitude, longitude, altitude, and velocity are automatically
computed “within meters” by triangulation.

On 10 February 1993, the National
Aeronautic Association selected
the GPS team as winners of the
1992 Robert J. Collier Trophy, the
most prestigious aviation award in
the United States. This team
consisted of researchers from NRL,
the U.S. Air Force, the Aerospace
Corporation, Rockwell International
Corporations, and IBM Federal
Systems Company. The award
recognized Roger L. Easton, an
NRL scientist, as the principal
inventor and designer of the GPS.

Though invented for defense
purposes, such as targeting
pinpoint strikes and positioning
troops, the 24-satellite GPS system now serves many peacetime
functions such as air traffic control, scientific surveying, harbor
navigation, measurement of ocean waves, and of course, assisting
drivers in locating their destinations.

Sources:

National Park Service, www.nps.gov/gis/gps/history.html
Navy Research Laboratory, www.nrl.navy.mil

large plant, in terms of the solid state electronics that
they’ve developed. (Note: The ABB Group is comprised of
several power and automation technology companies that
enable utility and industry customers to improve their




performance while lowering environmental impact. They

operate around the world in more than 100 countries. Visit

www.abb.com for more information.)

When you talk about power and energy,

energy—the processes by which we convert that into
energy—engines, turbines, and so on. In the middle is
how you manage that energy. So we look across that
entire spectrum. Dr. Carlin just mentioned silicon carbide,
which has huge potential to change the amount of elec-

you're talking about fuels and sources from which we get

THE NAVAL SCIENCE and Technology Strategic Plan describes
how ONR will enable the future operational concepts of the Navy
and the Marine Corps. The plan outlines nine S&T focus areas
derived from naval capability needs. The vision for each of the
focus areas are:

1.

Assure Access to the Maritime Battlespace

Assure access to the global ocean and littoral reaches and
hold strategic and tactical targets at risk. Sense and predict
environmental properties in the global ocean and littorals to
support tactical and strategic planning and operations.
Improve operational performance by adapting systems to the
current and evolving environment.

Autonomy and Unmanned Systems

Achieve an integrated hybrid force of manned and unmanned
systems with the ability to sense, comprehend, predict,
communicate, plan, make decisions and take appropriate
actions to achieve its goals. The employment of these systems
will reduce risk for Sailors and Marines and increase capability.

Expeditionary and Irregular Warfare

Naval warfighters of the future will possess the full spectrum
of expeditionary kinetic and non-kinetic capabilities required
to defeat traditional threats decisively and confront irregular
challenges effectively.

Information Dominance

Enable the warfighter to take immediate, appropriate action at
any time against any desired enemy, target or network by
assuring that autonomous, continuous analyses of intelli-
gence, persistent surveillance and open information sources
have, at all times, optimized the possible courses of action
based on commander’s intent.

Platform Design and Survivability

Develop agile, fuel efficient and flexible platforms capable of
operating in required environments. Enable manned and
unmanned naval platforms and forces to operate in hostile
environments while avoiding, defeating and surviving attacks.

tricity we have to use on the far end.

6.

Power and Energy

Increase naval forces' freedom of action through energy secu-
rity and efficient power systems. Increase combat capability
through high energy and pulsed power systems. Provide the
desired power where and when needed at the manned and
unmanned platform, system and personal levels.

Power Projection and Integrated Defense

Enhance extended-range power projection capabilities and
integrated layered defense by improving manned and
unmanned naval platforms, enabling forces to complete
missions in hostile environments by avoiding, defeating and
surviving attacks. Demonstrate improvements in standoff indi-
rect precision fires on time-critical targets, while limiting collat-
eral effects through the use of electromagnetic kinetic
projectiles, hypersonic missile propulsion, scalable weapons
effects, directed energy and hypervelocity weapons.

Total Ownership Cost

Support the goal to reduce Total Ownership Cost (TOC) by
developing and aiding the insertion of technology to reduce
platform acquisition cost, reduce lifecycle and sustainment
costs and achieve crew manning requirements. TOC includes
all costs associated with the research, development, procure-
ment, operation, and disposal of platforms, combat systems
and associated elements over the full lifecycle.

Warfighter Performance

More effective point of injury care for Sailors and Marines.
Enhanced health and warfighter performance both afloat and
ashore. Highly efficient and effective human-system perfor-
mance aided by new technologies created through the
exploitation of biological design principles. Enhanced
warfighter and system performance with reduced personnel
costs as a result of the right information being provided to
the right people with the right skills at the right time in the
right jobs.

To read the entire plan, visit www.onr.navy.mil.
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There are other ways we’re looking at reducing loads so
that ships and aircraft can use less energy—slippery
paints for ship bottoms, for example, that NAVSEA is now
using. Electric weapons are a different way of using
energy on the far end. If you look at all the energy that
had to come together to put one five-inch projectile in the
barrel with a propellant charge behind it, think of what
you would have saved by converting energy one time.
Now, like the compatibility of fuels, any future systems
like this—whether they’re future electronics that are
silicon carbide-based, or future guns like the ones I'm
describing—aren’t going to happen overnight. There will
be a long period of transition. And so as we look across
the spectrum of energy usage, we are very mindful of
where we can realize the most gain in the near term.
We're very mindful of return on investment. There are
some very interesting long-term solutions out there—
highly technical, very complex but very
tempting. At the end of the day, fuel is really
just an arrangement of carbon, hydrogen, and
oxygen atoms. You can rearrange those atoms
pretty much any way you want. It just takes
energy to do that. So there may come a day
when we can manufacture fuel from other
sources. But that’s a long way off.

F-'

Sometimes we make the most of our
investments by being a fast follower.

But it’s something we see some potential for.
There are methods today—Fisher Tropsch is
one of them—to do this. They require more
energy into them than you get out of them. You
never gain energy. But if you can use energy
from an abundant source to do this, you might
be able to gain advantage in the overall energy
management and usage equation.

Now we’re not just focused on ships. We’re also collabo-
rating with DARPA, the Air Force, and the Office of the
Chief of Naval Operations on an aircraft engine. We're
focused on supporting shore energy usage, which is a
huge component of the energy that we use and one of the
main thrusts of Secretary Mabus’ energy goals. It’s also
one of Dr. Carlin’s favorite subjects.
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CURRENTS: Any specific technologies to share in that arena?

DR. CARLIN: We help to drive the technology forward
and that’s a very important goal of ONR. We’re early
adopters as well. We push and pull. Take fuel cells as an
example. We’ve spent lots of money on research and
now we're starting to take that in. In our unmanned
systems, we have programs that are looking at some
early pre-commercial technologies and how they might
be applied for Navy systems such as General Motors
vehicle fuel cell technology for manned undersea vehi-
cles and small, light fuel cell units from Protonex for
unmanned air vehicles. A very important aspect of this
is the actual return on investment—pertaining especially
to shore facilities where many technology options are
available and many new ones are being developed.
There are a lot of incredible technologies to choose

Admiral Carr speaks with Steven Marlin (left) and Richard Rosado, from General
Motors, about an ONR fuel cell vehicle during New York Fleet Week in 2011.

from. How do you make those decisions? You need to
make sure when you make those choices, the invest-
ments that you’re making have a long-term payoff in
terms of energy savings. We have big challenges associ-
ated with the use of energy systems in the Pacific
region—humidity, the tropical environment, rain, and so
on—pose unique challenges. So how well these new
technologies actually function in those environments
and what return we will get on our investments, has yet
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to be proven over a 30 to 40 year time span. We are very efficient in the use of that electricity. We're attacking
making some of those evaluations from the different that problem from both ends of the spectrum.
alternative energy resource areas.

The silicon carbide types of electronics that Dr. Carlin
ADMIRAL CARR: While we ensure that we are investing ~ mentioned—more efficient sensors, more efficient

Navy and Marine Corps technology dollars in the batteries to store the energy—all these things are being
smartest possible way, we won’t necessarily be on the driven by the uniquely challenging aspect of unmanned
leading edge of every new discovery. Sometimes we vehicle development. However, they will all provide bene-
make the most of our investments by being a fast fits that can be scaled up to larger applications like ships,
follower. In the power and energy environment, there are  aircraft, tanks, and shore energy. So we don’t have to

a lot of technologies that are being driven by the invent everything. Sometimes it’s smart to leverage some-

commercial market from which we can benefit. The Navy body else’s invention.
has been a leader in some areas—biofuels
and a willingness to push the edge of our
own known technologies and requirements
to name a couple. But there are other areas
including fuel cell research where the auto-
motive industry has been taking the lead.

Once we unlock the promise of
unmanned vehicles, they're going
to operate for very long periods of
time without human intervention.

They’re not quite there yet but they’ve
invested millions of dollars and millions of
hours of research into developing fuel cells.
That has provided us with a head start into
adapting fuel cells developed by the automo-
tive industry for unmanned underwater vehi-
cles. Because fuel cells are efficient at
generating low levels of electricity over a
long period of time, they may prove to be a very powerful
application for the long duration, unmanned underwater — ADMIRAL CARR: In something like power that's ubiquitous,
vehicle missions. there is a lot of crossover. Sometimes there’s duplication of
research. Not all duplication is bad—as long as we under-
stand that duplication. A rich competition of ideas is your
best hedge against some of those ideas not panning out.

Dr. Peter Matic, head of the muItifunctinaI materials branch at NRL,
explains his work to Admiral Carr at the Navy League Sea Air Space 2010 Exposition.

CURRENTS: You've touched on crossover with industry.

We expect to get up to 90 days from hydrogen fuel cell
applications. In fact, we have a fuel cell up and running
over at NRL that we’re working on in collaboration with
General Motors. Unmanned vehicles are a very interesting ~ CURRENTS: Talk about some missions that ONR and
application for power and energy. Once we unlock the N45 are collaborating on—or areas that might be ripe
promise of unmanned vehicles, they’re going to operate for collaboration.

for very long periods of time without human intervention.

They are going to need to have a power source and be ADMIRAL CARR: We are very closely coupled with N45.

They’re a resource sponsor and we're a technology organi-
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zation. Admiral Cullom and I are Naval Academy class- annual Naval Energy Forum was held 13-14 October 2011.
mates. We grew up in the surface Navy together and we For more insights into the results of the forum, see our
communicate quite a bit about this and other issues. As1  article entitled, “Highlights of a Charged Energy Awareness
mentioned, we have nine focus areas that drive our Month” on pages 26-28 in this issue of Currents.)
research. One pillar is dedicated exclusively to power and
energy. Admiral Cullom is a co-chair for that team. Rich
(Dr. Carlin) does a lot of our point work with N45.

CURRENTS: Could you give us the bottom line on how
and why power and energy are important to the Navy?

ADMIRAL CARR: It’s all about the whole energy spec-
trum. It’s about generation and it’s also about storage,
management, and usage. We try to work our way across
that spectrum.

DR. CARLIN: We're very supportive of what N45 has been
doing over the years and directly support them with tech-
nology. As members of Task Force Energy, we provide the
technology piece. Other groups represent various compo-
nents of the acquisition community. N45
has responsibility for developing the
energy portfolio for the Navy. They have
done a tremendous job of pulling those
pieces together and establishing a struc-
ture that brings all of those resources
together while we provide the S&T piece.

We have an extensive
outreach effort to inspire and
fund young students with
naval-relevant content.

We see biofuels as one of the strongest
links across Navy components. Program
folks from the Naval Air Systems
Command and other system commands

- 1 a . L
Admiral Carr discusses undersea science and technology with students from
Wilson High School after an awards ceremony honoring retired Capt. Don Walsh,

are making sure that we continue to first commander of the Navy bathyscaph Trieste.
make progress toward the goals that
Secretary Mabus has set for the Green Fleet. Finally, as the country and the Navy and Marine Corps face

our energy challenges, it’s critical that we continue to draw
from our pool of highly technically skilled young scientists
and engineers. A lot of our workforce is aging. We will need
to replace much of our workforce in the coming years—
and the supply of students in this country for science and
technology, engineering and math is not keeping up with
the demand. So we have an extensive outreach effort to
inspire and fund young students with Naval-relevant
content. We want to encourage them to embrace technical
subjects and consider a career supporting the Navy in
uniform or as an engineer or scientist. [,

The Future Naval Capabilities (FNC) piece mimics what is
being done in some of those same working groups—
working on the broad spectrum of issues for which N45 is
responsible as a resource sponsor. Those same working
groups are working with the FNC group which is making
investments in S&T. If we know what those longer term
needs are, the resource sponsors and the acquisition
process—through the Task Force Energy process laid out
by N45—can help guide those SXT investments. It’s truly
a team effort.

ADMIRAL CARR: And N45 and ONR joined hands in 2009

to sponsor the first Naval Energy Forum. (Note: The third U.S. Navy photos by john Williams.
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e orkin Do) Environmental
dis7e% Data Quality Workgroup
)" | toHost 9th Annual Workshop

= e
March 26— 19, 200

ks - e, Abstracts Due by 13 January for March 2012 Event

The Department of Defense (DoD) Environmental qualified and informative speakers for our tech-

Data Quality Workgroup (EDQW) is pleased to nical presentation sessions. In this capacity,
announce the 9th annual DoD Environmental workshop organizers are requesting one-page
Monitoring and Data Quality (EMDQ) Workshop abstracts be submitted (through 13 January
to' be held 26—29 March 2012 at the Hyatt 2012) on the following topics:

Regency in La Jolla, CA.

Emerging Contaminants
This workshop is‘open to all interested members
of the environmental community involved with

DoD sites or projects. This includes representa- e Military Munitions Response Program
tives from the services,/ other federal agencies,
state, local, and tribal governments, academia,

e Vapor Intrusion

e Laboratory Analysis'and Performance

and the private sector. It will include technical e Data Management and Sharing

training sessions, technical presentations, a

poster session and networking opportunities e Project Planning/Implementing
with members of the environmental community. Uniform Federal Policy-Quality

Assurance Project Plans
The first two days of the EMDQ workshop are

devoted to training. The tentatively scheduled e Data Quality and Usability
training for this year's workshop includes the

] . e Field Sampling.and Analysis
following sessions:

. o Quality Systems Implementation
e The DoD Quality Systems Manual

e __Environmental Monitoring for

e Vapor Intrusion Remedial Technologies

e The Interstate Technology and Regulatory
Council’s Incremental Sampling Methodology
Guidance Document

o Innovative Methods for Chemical
Sensing and Monitoring Technology

To register for the EMDQ workshop, visit ‘ ” " "J(
www.regonline.com/2012EMDQWorkshop‘or

e Environmental Statistics

e Data Validation www.navylabs.navy.mil/DoDChemistmeeting.htm.
In order to make this workshop successful and CONTACT:

provide the most up-to-date, relevant informa- Skip Darley, U.S. Navy Laboratory Quality

tion to attendees, workshop organizers rely on & Accreditation Office, 843-764-7343,

the environmental and DoD communities for DSN: 794-7343, robert.darley @navy.mil

Send all abstracts to emdqworkshop@geologics.com.
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Diego Garcia: Steward of the Chagos Islands

Volunteers Clean Up Beaches on Diego Garcia in the British

Indian Ocean Territory

TWO-HUNDRED AND forty U.S.
Sailors, Airmen, British Royal Marines
Commandos and base contractors
volunteered to clean up Diego Garcia,
British Indian Ocean Territory beaches
on 2 September 2011,

Volunteers collected approximately
5,000 pounds of trash that washed up
along six miles of beach in the south-
east quadrant of the island. The
purpose of the cleanup was to promote
energy conservation, environmental
and recycling awareness, and to
prepare the beaches for seasonal
nesting of endangered sea turtles.

“As tenants of a maritime protected
island here in the British Indian
Ocean Territory, it’s important that
we respect and work with our
gracious host, the British govern-
ment, in preserving this environ-
ment,” said U.S. Navy Support
Activity, Diego Garcia Commanding
Officer, Capt. David L. Tidwell.
“Although we live here, this isn’t our
island—we’re just visitors. Obviously
the responsibility falls on us to clean
up the trash we produce, but we
must also maintain the delicate
balance of this environment for its
natural inhabitants who rely on this
island for their survival. Being stew-
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ards of the environment is also one of
the Navy’s missions.”

According to Cmdr. Victor Velasco,
Diego Garcia Public Works Officer and
one of the event coordinators, base
residents and USS Emory S. Land (AS
39) Sailors volunteer to clean up
different beaches a few times
throughout the year.

“Our goal is to ensure local wildlife,
such as the great green and hawksbill
sea turtles, have the ability to come
ashore and nest here,” Velasco said.

Velasco expected volunteers to collect
everything from plastic bottles,

containers,
fishing buoys
and nets, to
discarded trash
from vessels travelling

the sea lanes, and gear and equip-
ment that may have been blown
overboard. Due to recent tsunamis in
the surrounding regions, Velasco also
suspected that volunteers will see a
wide variety of trash.

“I was excited to volunteer because
this was the first time [ was able to
see this side of the island,” Master-at-
Arms Third Class Petty Officer Sonya
L. Parker said. “The beach and the




— .

Two-hundred and forty U.S. Sailors and Airmen, British Royal Marines Commandos and contractors volunteered to clean up
Diego Garcia, British Indian Ocean Territory collecting more than 5,000 pounds of trash to promote environmental
and recycling awareness, and to prepare the beaches for the seasonal nesting of endangered sea turtles.

MC3 Benjamin Malvezzi

N

A crab uses a hollowed-out golf ball that washed ashore as its shell. The
golf ball is just one example of the wide variety of trash collected as part
of the 2 September beach cleanup.

U.S. Navy photo by Mass Communication Specialist 3rd Class Benjamin Malvezzi

ocean are beautiful, but I was really surprised to see just
how much trash was washed ashore, and how far up onto
shore we found it.”

“There was definitely more trash than I thought there
would be,” Parker continued. “We were briefed on what
we could expect to find, but [ was still amazed at some of
the things we actually found. I found a lot of flip flops, a
few light bulbs and even a cat mat. But I was really
surprised when we found a bike tire.”

With the completion of this successful cleanup effort,
plans have already begun for the next one.

“We had a great turnout and everyone was safety
compliant,” Nestor Guzman said. Guzman, a Diego Garcia
contractor, was another event coordinator. “We strive to
continue the beach cleanup that started back in 1997. We
believe island support, coordination, cooperation and
safety are the keys to ensuring a successful event for years
to come.” I

CONTACT

MC1(SW) Arthur De La Cruz

U.S. Navy Support Facility, Diego Garcia
011.246.370.4116

DSN: 315.370.4116
arthur.delacruz@fe.navy.mil
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Highlights of a Charged Energy Awareness

Month

Encouraging Culture Change Across the Globe

OCTOBER WAS ENERGY Aware-
ness Month. Why should that interest
you? Well, can you imagine a day—or
longer—without your cell phone?
Probably not, but some of the energy
awareness activities in October
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brought home the disquieting
message that our wasteful energy
practices, coupled with our increas-
ingly interdependent world, highly
susceptible electric grid, and increas-
ingly frequent cyber attacks all work

a

together to amplify vulnerabi