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THE ARCTIC STRATEGY
In May 2013, the Coast Guard
released its Arctic Strategy
for how to overcome the re-
gion’s unique challenges to
perform its statutory mis-
sions. The document is cen-

tered around three strategic
objectives:

e Improving Awareness
e Modernizing Governance

e Broadening Partnerships

Each of these objectives re-
quires an element of research
and development to ensure
it’s viability and success.

For inquiries regarding Arctic
efforts, including interviews
with our science team, con-
tact the RDC Public Affairs
(@)iilelsV]

LT Chuck Clark
Charles.].Clark@uscg.mil
860-271-2770

2016 OVERVIEW

RDC LEAD: LCDR SAMUEL NASSAR, C4ISR BRANCH

In ARugust 2016, the Research & Develop-
ment Center (RDC) will travel to Nome,
Alaska for new technology evaluations de-
signed to improve Coast Guard communica-
tions capabilities in the Arctic. The primary
RDC initiative is to establish a terrestrial
Arctic Communications link from a remote
area (Tin City) to a major internet access
point (Nome). Due to the vast distances be-
tween populated areas there is insufficient
infrastructure capable of handling the vol-
ume of communications required in an
emergency response effort.

Arctic Chinook. District 17 is sponsoring a
mass rescue field exercise that the RDC will
work in parallel with. The concept is to simu-
late a cruise ship fire requiring evacuation
in the northern Bering straits. The response
effort will involve tracking the rafts as they
go ashore at Tin City, mounting a survival
gear drop, setting up a triage camp, and
evacuating the survivors to the mnearest
medical facilities which are 250 miles away
in Kotzebue and then to a transportation hub
or hospital in Anchorage.

As the Arctic warms and the polar ice
continues to melt back, commercial, scien-
tific, and tourist vessel traffic is expected to

increase. In response to this growing de-

mand and to further coordinate and
strengthen Search and Rescue capabilities
across the Arctic, an international treaty was
signed among Arctic member nations on 12
May, 2011. According to the treaty, each
member is committed to respond to an inci-
dent within their assigned area. Presently,
Coast Guard District 17 is tasked with pro-
tecting several thousand miles of Arctic
coastline from the tip of the Aleutians to the
Canadian border on the North Slope. This
area has very sparse infrastructure and very
limited communications capabilities. The
2016 Arctic Chinook Search and Rescue ex-
ercise provides opportunity to test the DHS
S&T developed Next-Generation Incident
Command System (NICS) and compare it to
the DHS Arctic Domain Awareness Center’s
testing of the domain awareness application
called Field Information Support Tool (FIST).
RDC staff will set up two terrestrial commu-
nication links from Tin City to Nome to
evaluate such things as bandwith, video
transmission capability and the practicality
of setting up communication relays in re-
mote areas.

This will also provide an opportunity to test
the NextGen Incident Command System
(NICS) and compare to DHS’s FIST.

OV-1 depicting the Chinook field exercise and the RDC terrestrial communications link to Nome
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MEET THE SCIENCE TEAM

The USCG RDC is leading a science

team to establish and test an emer-

gency communications network. The

RDC team will consist of staff members

from C4ISR, Surface, and Aviation Com-

munications projects. The CA4ISR pro-

jects include the Arctic Communica-

tions Technologies Assessment project

funded by DHS and the NICS demon-

stration project funded by RDC. The

Arctic Operations Support project, also

funded by RDC, includes the following

staff members:

e LCDR Samuel Nassar, C4ISR — Pro-
ject Lead and Test Director;

e Don Decker, Aviation—Subject Mat-
ter Expert—MPUSs;

e Jon Turban, C4ISR—Subject Matter
Expert—NICS;

e Scot T. Tripp, Surface— Arctic Logis-
tics Specialist;

e Brian Dolph, Surface—Safety coor-
dinator;

e LT Carlon Brietzke, Surface—Safety
and engineer;

e LT Keely Higbie, Surface—
Anchorage RCC representative/
NICS Demonstrator;

e LT Joe DiRenzo, Surface—
Juneau representative/NICS
demonstrator;

e ENS Gianfranco Palomba,
C4ISR—On Scene Data Cap-
ture;

e ENS Hessamoddin Shafeian,
C4ISR—On Scene Data Cap-
ture; and

e Michele Fitzpatrick, Contrac-
tor—Data collection over-
sight.

The RDC team will be joined in
the Arctic by their partners in a
Cooperative Research and De-
velopment Agreement
(CRADA), ComTech. ComTech
is providing their Troposcatter
systems for evaluation on their
performance in the Arctic envi-
ronment. They are sending two
systems and four staff members
to operate them. One station
will be set up and left to run on
automatic. The second will be
set up just outside of Nome on
Anvil Mountain and will be
manned 24/7. They will also
bring some of

their other
communica-
tions equip-

ment for poten-
tial testing as
time permits.
Ground An-
tenna Transmit
and Receive
(GATR) will be
bringing their
inflatable an-
tenna satellite
internet relay.
They too will be
on Anvil Moun-
tain for the ex-
ercise.

The Center for
Arctic Domain

LCDR Nassar conducting the initial site survey.

Photo by RDC staff.

Awareness will be testing
their Community Based Ob-
server Network and Systems
(CBONs) using the domain
awareness app FIST in paral-
lel with our NICS application.
And finally, Persistent Sys-
tems provided a rush on sup-
plying Man Portable Unit
(MPU)-5 wave relay

radios and will provide tech
support to the actual test.

[ [/



Arctic Technology Evaluation 2016

Page 3

ARCTIC COMMUNICATIONS

RDC LEAD: LCDR SAMUEL NASSAR, C4ISR BRANCH

With anticipate increases in shipping traffic through the Arctic Region,
increased communications to improve mission performance must be
assessed. Image from CG RDC.

The United States Coast
Guard has wide ranging re-
sponsibilities in the region,
such as defending and pro-
tecting U.S. interests, search
and rescue, and environ-
mental response. The vast
distances, lack of communi-
cations infrastructure, harsh
weather conditions, and high
latitude ionic disturbances
combine to make communi-
cations in the Arctic difficult.
As Coast Guard missions in-
crease in the Arctic the need
for reliable communications
is required for positive tacti-
cal control of all operational
units for emergency commu-
nications with mariners oper-
ating in the area.

The project has several ob-

jectives and has been ongo-

ing for a number of years.

The current goals are:

e Determine and Model
(Coverage Mapping) cur-
rent HF asset performance
(HF & HF ALE) to illustrate
Arctic coverage;

e Address lack of docu-
mented Arctic HF coverage

maps identifying regions of
concern; specific concern for
the Barrow, Chukchi Sea, and
Beaufort Sea operational ar-
eas;

Expand the modeling effort to
include VHF distress channel
16 (156.8 MHz) and emer-
gency position beacon fre-
quency (i.e. 406.0 MHz SAT-
COM);

Investigate potential antenna
types/technology to increase
Arctic HF coverage;
Document HF and Satellite
Coverage in the Arctic Re-
gion;

Investigate feasibility of ship-
board mobile Automatic
Identification System (AIS)
transponders on Class A Ves-
sels;

Configure the Mobile User
Objective System (MUOS) for
use aboard a Coast Guard
Cutter, evaluate MUOS voice/
data circuit connectivity dur-
ing a North Pole transit;

Test the feasibility of Distrib-
uted Tactical Communication
System (DTCS) Radios as a

First Responder Communication

Tool in the Arctic;
e Demonstrate the use of the Next
Generation Incident Command

System (NICS) in the Arctic;

e Complete survey of all commer-
cial satellite coverage (imagery
and communication) in the Axrctic;

and

e Assess ways to improve Arctic
Communications based on Tech-
nologies investigated to date.

Currently, the project plans to cre-

ate a terrestrial

path to an uplink site that will not be

saturated by a for-
ward  operating
location. District
17 is conducting a
mass rescue field
exercise between
Tin City and
Kotzebue Alaska.
In parallel with
that exercise, the
RDC will create
the alternative
comms path from
Tin City to Nome.
This will be ac-
complished in a
number of ways
and with a variety
of partners. The

ultimate goal this year is to demon-
strate the advantages and value of
some of the existing technologies.

The team will set up the communica-
tions relay sites and then stream
data & live video from Tin City to
Juneau and Anchorage response
command centers and potentially
input to NOAA’s ERMA. Staff mem-
bers will be located in several loca-
tions in Alaska with representatives

in Juneau,

communications

COAST GUARD ARCTIC
STRATEGY, COMMUNICATIONS
OBJECTIVES AND EXCERPTS

The Coast Guard will...

“Optimize communication
networks...by expanding and
strengthening partnerships...

with Federal, state, tribal,

local, and territorial
governments, as well as with
academia, industry, and other
non-governmental
organizations.”

“Improved communications...
are critical for future success.”

Anchorage,
Nome, and
Tin City.

Don Decker testing Comms

clarity. Photo by RDC staff.
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WAVE RELAY WITH MPU5 RADIOS

RDC LEAD: DON DECKER SUBJECT MATTER EXPERT

The team will be setting up a line
of sight (LOS) Mobile Ad Hoc
Network (MANET)
communications system using the
Persistent Systems MPUS radios.
The units have integrated GPS
and can capture, distribute and

COAST GUARD ARCTIC STRATEGY,
COMMUNICATION GAPS AND
INNOVATION

Improved communications,
charting,

domain awareness,
infrastructure investments,

and training and exercise
opportunities are critical

enablers for future success.

Long-term commitment and

innovation are necessary to
address gaps as

efficiently as possible.

view full motion video. This can

then be uploaded
to the web for
decision makers
anywhere in the
world. They log
onto a situational
awareness  app
and can view
events live as they
are happening.

The radios have
data, voice, video
capability and a
fully integrated

Android computer
system. Two of the radios will be
used by CG personnel on scene
at Tin City with video, voice, and
chat capability in a MANET
network. The remaining

of-sight  relays
from the base of
operations at Tin
City and transport
data via Top
Camp in Tin City
via Port Clarence,
via Singatook

Mountain and
finally to Anvil
Mountain and

the fire station

in Nome where

there will be an open
connection to the internet.
The data forwarded will be
used by DHS’s Next
Generation Incident
Command System to provide
the Alaskan Rescue
Coordination Centers with
real time information for the
Chinook Field exercise.

Some of the radios will be set
up in remote locations and left
to operate independently.
They are rugged and made

MPU5 Radio

for extreme conditions. This
makes Alaska an excellent
spot to test them. For this
demonstration we will have
the ©potential for varying
temperatures, rain, fog, salt,
immersion, and animal
interference.

radios will be set up in line-

web page.

MPU5 attached to a video recorder
and broadcasting live video.
Picture from Persistent Systems

Excerpt from the Persistent Systems specifications pdf on their web site
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TROPOSCATTER

RDC LEAD: LCDR SAM NASSAR

COAST GUARD ARCTIC STRATEGY,
COMMUNICATION EXCERPTS

“Arctic operations require
reliable command, control,
communications, computers,
and information technology
(C4IT) capabilities. The Axctic
region is known for poor
propagation of radio signals,
geomagnetic interference,
and limited satellite coverage
and bandwidth.

“Proceed with a risk-based,
phased approach to
resourcing to address the
highest operational needs,

including the establishment
of infrastructure and
communications

systems to support
operations.”

Port Clarence—an abandoned Coast Guard LORAN station will be one side of
the troposcatter link. Photo by RDC staff.

the RDC with a 67 mile
communication link from
Anvil Mountain to Port
Clarence, with a rate com-
parable to or exceeding
that of satellites. Com-
pared to satellites, tropo-
scatters are much easier
to assemble and disassem-
ble, cheaper, more secure

Troposphere scatter (aka
troposcatter) is a method of
communication up to 186
miles over-the-horizon with-
out the need for telecommu-
nication satellites or multiple
repeaters. As the radio
waves pass through the up-
per layers of the tropo-
sphere, some of the ran-

The old Cold War Troposcatter antennas still stand at
the White Alice facility right outside of Nome.

Photo by RDC staff

domly scattered beams find
their way to the receivers.
The receiver (which also acts
as a transmitter), uses this
portion of original signal to
construct a reliable and se-
cure data link.

The previous generation of
gigantic troposcatter sys-
tems which were built pri-
marily for the cold war era
are now obsolete and have
been replaced by more
modern and smaller systems
that are manufactured by
companies such as Com-
Tech. ComTech will provide

and require minimal main-
tenance for continuous op-
eration.

The RDC has entered into a
Cooperative Research and
Development Agreement
(CRADA) with ComTech
Systems.

The new Troposcatter equipment is provided through a

CRADA with ComTech Systems.

Image courtesy of ComTech Systems®.




Page 6

SETTING UP TERRRESTRIAL NODES

LEAD: LCDR SAM NASSAR

The project required the use of a heli-
copter to reach the remote locations
needed to establish the communica-
tions relays. When the nodes are actu-

ally set up, the staff

COAST GUARD ARCTIC STRATEGY, will be ferrying equip-

EXERPTS SUPPORTING TESTING OF
TERRESTRIAL NODES

ment and generators
to the sites selected.

“_..scarcity of physical infra- Tin City is the start

structure present(s) logistical point for the network

el and is an Air Force

base manned by sup-

“Due to undeveloped shore- port contractors.

based infrastructure, much of

the increased tourism is ex- . .
pected to involve transporta- landing strip and they Chartered helo for accessing remote sites to establish comms relays.

tion via passenger vessel...” maintain a radar at the Photo by RDC staff.
top of a mountain

“The Coast Guard will... set called Top Camp. The
requirements and seek an next node is at Port
adaptable mix of...boats... Clarence which was
and shore infrastructure to

enable effective seasonal op-
erations.”

There is one gravel

formerly a manned
Coast Guard LORAN
Station. From there
the network goes to
Nome at the White Alice site that still Top Camp comms relay point at Typical mountain top landing site for

has two 1950s troposcatter dishes that T, city. Photo by RDC staff. the Helo. Photo by RDC staff.
are over 30 feet tall.

Port Clarence—Formerly manned CG LORAN station—one of our relay stations to be installed by the old trans-
former room. Operational concerns include interference from moose, muskox and bears. Photo by RDC Staff.
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NATIVE ALASKAN OUTREACH

LEAD: SUDIE HARGIS—D-17 TRIBAL LIAISON

also a chance to learn if the project will be
interfering with any of the tribal activities
such as subsistence hunting.

One of the important things that is done when
working in the Arctic is to consult with the lo-
cal natives. They were briefed on the project

and had a chance to voice any concerns. Itis

THE TOWN OF TELLER WAS VISITED DURING THE
COMMUNICATIONS SURVEY TRIP

Teller, AK is a local village that
is close along the communica-
tions paths being set up by the
project team. They have hunt-
ers and fisherman who needed
to be consulted before the re-
lays could be established.
This served two functions, first
they were informed so that
they did not disturb the equip-
ment in the remote locations
and second they let us know
where we should restrict ac-
tivities so as not to interfere
with their hunting.

The team met with the Mayor
and the tribal elders in the vil-
lage common room. The vil-
lage is located at the end of

the Nome-Teller Highway ap-
proximately 70 miles north of
Nome.

One concern they had about
the RDC setting up a communi-
cations relay point on Port Cla-
rence was that when it was an
operational LORAN station,
they found that the whales and
the walrus stopped coming
into the bay.

The project team assured them
that our particular set up in no
way would be transmitting the
level of energy that the 1000 ft
LORAN tower did. The locals
were also informed that this
would be a temporary installa-
tion lasting less than two
weeks.

Staff talking with local fisherman.
Photo by RDC staff.

When all the questions and con-
cerns were covered, the mayor
took the staff on a walking tour
of the town where they got to
meet some of the residents.

The city of Teller from the Nome Teller
Highway. Photo by RDC staff.

Teller is a community that
lives off subsistence hunting.
There are mostly public ser-
vice jobs in the town. The
community has limited infra-
structure, such as the school

and the town municipal
building.

The locals were friendly and
told stories of the towns his-
tory. There are no roads that
connect to the rest of Alaska,
so everything they have is
either barged or flown in.
Needless to say, things like a
car costs as much to have
shipped in as it does to buy
it. It also costs to have it
shipped out when no longer
serviceable.

They also asked us not to fly
near certain mountains as
they would be hunting in
those areas and did not want

the game to be frightened
out of the hunting grounds.

Moose and bear are some of the more
dangerous animals in the areas.

Photo by RDC staff.
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NEXT GENERATION INCIDENT COMMAND SYSTEM

LEAD: LT JoseprH DIRENZO

In addition to testing state-of-the-
art line of sight and beyond line
of sight communications capabili-
ties, the RDC team will be input-
ting information into the Next
Generation Incident Command
System (NICS) during the Arctic
Chinook exercise. NICS is a web-
based command and control tool

NICS symbol taken from the MIT with scalability ranging from
Lincoln Labs Help website.

Originally sponsored by the De-
partment of Homeland Security
Science and Technology Direc-
torate and developed by the
Massachusetts Institute of Tech-
nology Lincoln Laboratory, NICS
has already been utilized by a
wide range of emergency op-
erators including the California
First Responder Community. The

smaller localized incidents to lar- RDC will be using NICS during
ger national level incidents. The Operation Arctic Chinook to

program enables collaboration track the progression of Search

across a wide range of stake- 54 Rescue efforts during the
holders including Federal, Tribal, course of a mass rescue exer-

Military, State and Local / Munici- cise. Members of the RDC will
pal level responders. NICS allows
all levels of the Incident Com-
mand System to maintain situ-
ational awareness throughout an
incident.

be entering information from
remote Alaskan areas including:
Tin City, Kotzebue, Nome, Jun-
eau, and Anchorage.

NICS web-based user interface from
MIT “Tech Notes”.

Using NICS, participants in the exer-
cise will be able to closely track and
manage the location data for re-
sources, assets, and personnel. Us-
ers will also be able to receive real-
time weather, critical infrastructure,
and terrain information. NICS uses a
web-based, open standards plat-
form, meaning that it can be
downloaded by any first responder
on a mobile phone or smart device.
The program includes graphical
tools, including geo-referenced vir-
tual whiteboards, which allows first
responders to send messages to one
another during an incident. De-
signed for the “Tired-Dirty-Hungry”
first responders, NICS is easy to
learn and use making it a promising
solution for incident management.

NICS user-interface. Photo taken from Openldeo in an article written about NICS
by Dr. Jack Thrope
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PARTNERING WITH ACADEMIA

LEAD: LT JOSEPH DIRENZO

During the course of the Arctic Chi-
nook tests, the RDC partnered with
several different Academic and De-
partment of Defense organizations
for the purpose of increasing do-
main awareness in the arctic. One
of the additional domain awareness
tools being field tested in the Arctic
is the Field Information Support
Tool (FIST) which is being assessed
by the Arctic Domain Awareness
Center (ADAC) in conjunction with
the Nova Corporation and the Kes-
trel Technology Group. FIST offers
a number of different features in-
cluding: multi-mission Common
Operating Picture, Sensor and Part-
ner System Integration, Data Visu-
alization, Data Fusion, and Data
Analysis.

ADAC will be using their
Community Based Observing
Networks and Systems
(CBONS) during the Arctic
Chinook exercise to provide
inputs into the FIST system.
CBONS uses trusted, local
“high fidelity observers” to
submit geo-referenced ob-
servations which are com-
bined with data from other
systems (including NOAA
buoy data, weather informa-
tion, data layers, etc.). FIST is
available for both smart
phone and web based appli-
cations.

FIST mobile interface, image taken from
the March 2016 ADAC presentation on
FIST.

In addition to field test-
ing FIST, the Depart-
ment of Defense partici-
pants in the exercise
will be field testing the
Surveillance Intelli-
gence Reconnaissance
Information System
(SIRIS). According to
the SIRIS fact sheet,
“SIRIS provides auto-
mation of mission data
integration to present
users a common and
intuitive user interface
that is tailored to the
mission and provides
shared situational un-
derstanding and real-
time collaboration be-
tween distributed mis-
sion partners on multi-
ple networks”.

FIST web-based interface. Image taken from the March 2016 ADAC presentation on FIST.
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THE RDC IN THE ARCTIC

The Arctic has been a significant focal
point of Coast Guard operations over
the last several years. “The RDC plays
a key role in charting the Service’s
future efforts in the Arctic by evaluat-
ing new and emerging technologies
for the applicability to Coast Guard
operations in the harsh and remote
environment.,” said RDC Command-
ing Officer, Capt. Dennis Evans.

The RDC first began research in the
Arctic in the 1970’s, assessing the
burning of oil spilled on the ice. More
recently, due to receding ice and in-

Team photo

creased vessel traffic and human
activity, the RDC committed more of
its project work to Arctic issues.

The RDC has commissioned studies
to improve knowledge on Arctic is-
sues, conducted oil in ice and Arctic
craft testing in the Chukchi and
Beaufort Seas, participated in multi-
ple oil-in-ice response workshops
and conferences, and have continu-
ously conducted market research to
identify the latest Arctic-capable
technologies.

The RDC survey team attended a Coast Guard sponsored oil boom
deployment exercise. Photo by RDC staff.

THE RESEARCH, DEVELOPMENT, TEST &
EVALUATION PROGRAM (RDT&E)

At any given time, the Coast Guard’s
RDT&E program is working on pro-
jects that support Coast Guard re-
quirements across all mission areas.
The RDT&E program is comprised of
the Office of RDT&E at Coast Guard
Headquarters in Washington, DC,
and the Research & Development
Center (RDC) at New London, CT.
The RDC is the Coast Guard’s sole
facility performing applied RDT&E
experimentation and demonstra-
tions.

The RDT&E program enhances ac-
quisition and mission execution by
helping transition new technologies
into the service’s operational forces.
The program also provides Coast
Guard leadership with knowledge
necessary for making strategic deci-
sions. Test and evaluation activities

support the entire Coast Guard in
requirements verification planning,
including mission-specific test
preparation and deck-plate proce-
dure execution.

The RDT&E program pursues tech-
nologies that provide incremental
improvements as well as those with
the greatest potential to strategically
transform the way the Coast Guard
does business. The program lever-
ages partnerships with academia,
other government agencies and pri-
vate industry to anticipate and re-
search solutions to future technologi-
cal challenges.

The RDT&E program is dedicated to
maintaining a balanced portfolio of
projects that supports the Coast
Guard’s short, medium, and long
range requirements across all mis-

RDC Arctic Technology
Evaluation Team Members

Rich Hansen, Arctic Coordinator
LCDR Samuel Nassar, Lead Scientist
Jon Turban, Subject Matter Expert
Don Decker, Arctic Comms Lead
Scot T. Tripp, Logistics
Project Staff
LT Keely Higbie
LT Carlon Brietzke
LT Joe DiRenzo
ENS Hessamoddin Shafeian
ENS Gianfranco Palomba
Brian Dolph
Michele Fitzpatrick

RDC WEBSITES
The RDC’s public facing website is:

http://www.uscg.mil/acquisition/rdc/

The RDC has also set up a Coast Guard-
internal site to help provide RDC staff,
project sponsors and stakeholders, and
other members of the organization with
visibility on the field activities, projects,
and products being produced at the

RDC. We invite you to visit the site regu-
larly to stay up to date on the Arctic
Technology Evaluation and other RDC

activities.
cated at:

The Internal CG blog is lo-

https://cgportal2.uscg.mil/units/cg9/2/6
/rdc/rdcblog/default.aspx

DHS partners can access the RDC Blog
through the DHS HSIN network.

sion areas. Projects fall under seven
main program areas including Sur-
face, Aviation, C4ISR, Acquisition
Support & Analysis, Environment &
Waterways, Modeling & Simulation
Center of Excellence, and Test &
Evaluation.




