
Mine countermeasures operations in
Operation Iraqi Freedom were an

unqualified success. The presence of US Naval
forces in the northern Arabian Gulf prior to the
outbreak of hostilities precluded Iraq’s oppor-
tunity to sow mines in that area. Early Special
Operations Forces and Naval Special Warfare
presence in the Khor Abd Allah (KAA) water-
way captured a number of cleverly disguised
Iraqi minelayers before they could sow their
mines, and a well-organized and equipped
team of US, UK, and Australian minesweeping
and explosive ordnance disposal (EOD) per-
sonnel successfully cleared mines in the KAA,
thus allowing the early provision of humanitar-
ian aid through the port of Umm Qasr. 

In the Beginning
Mine Countermeasures Squadron 3, serv-

ing as the combined task group commander,
commenced mine countermeasures (MCM)
operations within 12 hours of the start of

combat operations ashore. The Helicopter
Mine Countermeasures Squadron flew side-
scan sonar surveys of the KAA and conduct-
ed magnetic and acoustic sweep operations
while fighting continued a few miles to the
west in Umm Qasr. 

The surface MCM ships started up the
KAA while fighting was in progress on their
starboard flank – Royal Navy ships were con-
ducting naval gunfire support for operations on
the Al Faw peninsula in close proximity to 
surface MCM ship positions. 

Likewise, underwater MCM forces flowed
into Umm Qasr and began dive operations
while US and Royal Marines were suppressing
counterattacks in the port area. Since the
USS Inchon, the Navy’s only mine warfare
command and support ship, had been decom-
missioned in July 2002, airborne mine 
countermeasures operations were conducted
from the USS Ponce, serving as the interim
mine warfare command ship.

Surface mine countermeasures forces in the
Persian Gulf consisted of the four US
minesweepers permanently stationed in
Bahrain (the USS Ardent, Cardinal, Dextrous,
and Raven) and six UK minesweepers (HMS
Blyth, Bangor, Brocklesby, Grimsby, Ledbury,
and Sandown) and their mother ship, the Royal
Fleet Auxiliary landing ship logistic Sir
Bedivere, which had deployed several months
earlier in anticipation of operations. 

Using data from the helicopter sidescan
sonar surveys of the KAA, our ten coalition
ships proceeded slowly up the waterway,
investigating each contact. Water conditions
were challenging for mine-hunting operations.
The water was relatively shallow, acoustic
conditions were poor because of a muddy 
bottom, near-bottom visibility was limited to
nonexistent, and currents made diving 
operations and mine neutralization vehicle
operations extremely difficult. 
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Operation Iraqi Freedom:
Mine Countermeasures a Success
Rear Admiral Paul J. Ryan, Commander of the US Navy’s Mine
Warfare Command, offers this blow-by-blow account of how coalition
forces used every tool available – including divers, dolphins, ROVs,
and AUVs – to win the war in the water during the liberation of Iraq.
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Once a minelike object was located precisely
and classified by means of sonar, ROVs or EOD
divers were used to investigate and plant explo-
sive charges on the mine.

In the meantime, US forces interdicted several
uniquely configured Iraqi minelayers while US
and Royal Marines secured the port of Umm Qasr,
allowing US, UK, and Australian EOD personnel
to start clearing the port from the landward side. 

There was outstanding cover and deception
by the Iraqi Navy. Only prompt action by the
naval surface force commander allowed us to
interdict more than 100 mines before the Iraqis
put them in the water.

Divers, Dolphins, and AUVs

Navy Special Clearance Team 1, established in
October 2002 from the experimental Very Shallow
Water detachment, operated from the USS
Gunston Hall before relocating ashore in Umm
Qasr. This team consisted of Navy SEALS,
Marine Corps Force Reconnaissance divers,
EOD divers, marine mammals, and the Navy’s
first operational unmanned underwater vehicle
(UUV) detachment. The team’s wartime role is
to covertly prepare near-shore areas for
amphibious assaults, so port clearance was well
within its capabilities. 

The port clearance was the result of outstand-
ing cooperation between US, UK, and Australian
EOD personnel, plus Navy Special Clearance
Team 1 and its dolphins and UUVs. Reports of
this first wartime deployment of the Remus AUV
system indicate that it proved invaluable in con-
ducting surveys in the vicinity of Umm Qasr.

In addition to the publicized mine clearance
operations in the northern Arabian Gulf, Mine
Countermeasures Squadron 2 deployed to the
Mediterranean with the USS Chief, Devastator,
Scout, and Sentry, a detachment of MH-53s from
HM-15, and several EOD detachments, embark-
ing on the USS Cleveland to provide surface, 
airborne, and underwater mine countermeasures
capability in the vicinity of the Suez, thus 
insuring continued access to this vital sea line of
communications.

A Job Well Done

Mine hunting and clearing is slow, tedious, and
dangerous work, particularly in littoral areas with
challenging environmental conditions. The overall
coalition mine countermeasures operations in sup-
port of Operation Iraqi Freedom were successful
because of the training and dedication of our peo-
ple, coupled with having the right equipment at
their disposal. 

The US Navy’s investment in mine warfare is
like an insurance policy: you don’t want to spend
too much, but you are glad you have it when you
need it. In this case, our investment paid off. UW

This article was reprinted with permission from
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The Remus, a compact yet powerful AUV selected by the US Navy for mine countermeasure
operations, had its baptism by fire in support of Operation Iraqi Freedom. The vehicle was

put to the test, aiding coalition forces in the detection and clearing of near-shore underwater
mines laid out by Iraqi forces.

Originally designed by the Woods Hole Oceanographic Institution (WHOI), Remus is now
manufactured and sold by Hydroid, located in East Falmouth, Massachusetts, through a
licensing agreement.

The Remus AUV offers a cost-effective solution for a range of military applications.
Weighing in at less than 80 pounds and less than four feet in length, the vehicle is easily trans-
portable and can be launched over the side of a small vessel. Remus enables operations to be
conducted either covertly, or in areas too dangerous for human intervention.

Shortly after the onset of the war in Iraq, the British cargo ship, Sir Galahad, loaded with over
232 tons of water, food, and other emergency supplies, was bound for the port of Umm Qasr.
However, mines were detected in the area and the ship was forced to remain offshore until mine
clearance operations could be conducted. 

For the mine location and clearance operation, the US Navy enlisted the service of their
newly formed Naval Special Clearance Team One, comprised of highly skilled Navy Seal
divers, Explosive Ordinance Disposal (EOD) divers, and Marine Corps forces. Remus helped
these forces find and clear the mines, and the vessel was able to deliver its badly needed aid
to the Iraqi people.

The torpedo-shaped Remus was used extensively to search a pre-programmed track looking
for mine-like objects. The vehicle is capable of operating to depths of 330 feet (100m) and cov-
ering ranges of over 60 nautical miles on a single mission. The system will operate for up to 22
hours at the optimal speed of 3 knots, and up to eight hours at 5 knots. 

Remus AUV Plays Key
Role in Iraq War

Hydroid’s Remus was lauded by the US Navy for its contributions
to the mine clearing efforts in Iraq. In this exclusive interview,
Hydroid’s President, Ken Jordan, discusses the role of
autonomous vehicles in today’s warfare.
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It carries a payload of standard sensors and instrumentation, including an
acoustic Doppler current profiler, conductivity temperature and depth sen-
sors, light scattering sensors, and the sidescan sonar used to detect the mines.
Navigational sensors include long-baseline and ultra-short baseline acoustic
navigation, optional GPS, an RD Instruments Doppler Velocity Log (DVL),
and a gyro-assisted heading sensor. The high positioning accuracy allows
Remus to maintain trackline following and target localization to a level of
accuracy unrivaled by other means of data collection.

US Navy Rear Admiral Paul Ryan said, “This first wartime deployment
of the Remus AUV system indicates that it proved invaluable in conducting
surveys in the vicinity of Umm Qasr.”

An unknown number of Remus units are still in operation throughout the
Middle East, and will continue to play a key role in ensuring the safety of
regional ports and harbors.

We spoke to Hydroid’s Ken Jordan about the Iraq operation, the first suc-
cessful wartime deployment of an autonomous underwater vehicle.

UW: When did you become aware that the Remus would be used in the
Iraq conflict? 
KJ: We were first contacted by our Navy clients in early February 2003 and
advised that Remus systems would be deployed in the Arabian Gulf to sup-
port Operation Iraqi Freedom. A primary mission for the naval mine hunt-
ing forces was to clear the deepwater port of Umm Qasr to enable the deliv-
ery of humanitarian supplies. The US Navy sent its newest mine warfare
asset, the Naval Special Clearance Team One (NSCT-1) to the Gulf. This
group is comprised of Navy SEAL divers, Explosive Ordinance Disposal
(EOD) divers, and Marine Corps force reconnaissance divers, as well as dol-
phins and Remus AUVs.

UW: Were any difficulties encountered during the operation? Were any of
the AUVs lost? 
KJ: NSCT-1 conducted the mine-hunting operations under extremely
adverse conditions. A major complication was the fact that fighting was
ongoing in very close proximity to the area that required clearing. At a Mine
Warfare Association conference held in early May 2003, Commander Tom
Green, an EOD program manager at Naval Sea Systems Command, stated
that when the Navy divers were flying into Umm Qasr to start the mine
clearing operation there was still fighting going on in the port of Umm Qasr,
a half mile away. Commander Green further noted that NSCT-1 had to pro-
vide its own security and man the perimeter in oftentimes “dicey” situations.

Rear Admiral Paul Ryan, commander of Mine Warfare Command, said,
“This really was combat mine clearing, not slow, deliberate blue water mine
clearing like we practiced out here in the Gulf of Mexico – a real testament
to the dedication of our forces and our coalition partners.”

At the same Mine Warfare Association conference, Rear Admiral Robert
Natter, Commander of Fleet Forces Command and Atlantic Fleet, com-
mented that the marine mammals and Remus AUV systems, “…turned
out to be our most capable assets there. These two assets were able to do
the important mine clearing and mine identification mission very fast,
very effectively.”

Rear Admiral Ryan concurred, calling the Remus a “big success.”
Mine clearance operations in Umm Qasr took 72 hours. Commander

Green stated that some officials predicted it could have taken five days with-
out the Remus systems. Other than operating in a wartime hazardous envi-
ronment, there were no known operational difficulties and no Remus sys-
tems were lost during the operations. 

UW: Were any Hydroid personnel on-hand to aid the Iraq operation? 
KJ: Remus technical personnel have worked very closely with the Navy in
providing operational and maintenance support. All of the training has been
conducted within the United States and no Hydroid personnel were involved
in operations in the Arabian Gulf. 

UW: Was this the first use of Remus by the Navy?
KJ: The US Navy has had Remus vehicles for some time, first delivered by
WHOI in the late 1990s. There are currently over 50 Remus vehicles in 20
different configurations that are being independently operated by nine uni-
versities, three US Navy laboratories, one British defense laboratory, and
three branches of the US Navy.

Hydroid first started delivering systems to the Navy in December 2002
following the execution of a technology transfer licensing agreement with
WHOI, and have now delivered approximately 25 systems.

While the Navy has become proficient in the deployment and operation
of the Remus AUV, the operation in the northern Arabian Gulf near Umm
Qasr was the first wartime deployment of Remus systems – and, in fact,
the first deployment of any autonomous underwater vehicle. During the
course of Operation Iraqi Freedom the naval mine forces investigated a
total of 478 contacts in the northern Arabian Gulf, with 86 of the contacts
determined to be mine-like, requiring explosive charges to detonate. The
Navy determined that at least five of these targets were either mines, or
pieces of ordnance in the water.

UW: Are all of the Remus AUVs delivered to the Navy identical? 
KJ: To maximize system effectiveness we specifically configure each sys-
tem to meet various operational scenarios. The Remus system is built on a
common platform, and then specifically configured for each customer. The
50-plus systems presently in the field are comprised of approximately 20
different configurations.

UW: How did the navigation software and equipment perform? What
improvements can be made in that area? 
KJ: The current navigation software and equipment worked extremely well.
During the 72 hours of Remus operations to clear the waters of the Umm
Qasr the vehicle conducted searches along numerous preprogrammed
tracks, with no operational difficulties. 

UW: What launch and recovery method is used by the Navy? 
KJ: One of the advantages of Remus is that it is highly portable and easily
deployable. Weighing only 80 pounds and being less than four feet in length,
Remus can be easily deployed by two men from a small craft by hand. The
fact that no special deployment equipment is required enables various crafts
of opportunity to be used for deployment and recovery. In this instance, the
US Navy deployed the Remus from small crafts in the Arabia Gulf, thus pro-
viding maximum operational flexibility to the mine clearing operations.

UW: What training did you give the US Navy personnel? 
KJ: The standard Remus training course is five to eight days and all Remus
customers go through this course. Another strong point of the Remus system
is the ease of use and its intuitive user interface. The user-friendly system
design, coupled with the dedication, commitment, and intelligence of the

The US Navy was very pleased with the performance of Hydroid’s Remus
AUV in Iraq combat situations.
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operational personnel of the Naval Special Clearance Team One resulted in
successful operations in the Arabian Gulf. We anticipate that these system
and personnel attributes will enable wider integration into the navy fleet. 

UW: Has the Navy requested any changes or
improvements that might be incorporated on a sec-
ond-generation vehicle?
KJ: To date there have been no specific requests for
upgrades to the next generation Remus. However,
we maintain active lines of communication with our
customers and incorporate their field experience into
the product to assure that it remains cutting edge.
The potential for AUVs is limitless. We are working
on several designs that will push this technology
even further to remove man and tethered systems
from the water.

UW: What other military units around the world use the Remus?
KJ: The UK Ministry of Defense is currently evaluating two Remus sys-
tems for integration into their MCM fleet. We are also in discussions with
several international navies and anticipate that Remus will be in use next
year by several NATO countries.

UW: Battery life has been a general problem for the current crop of com-
mercial and military AUVs. How does Remus tackle this problem?
KJ: Currently Remus endurance performance is acceptable at 22 hours. Our
engineers are evaluating new technologies and improvements to existing
technologies that will enable us to extend the mission duration while main-
taining the same physical size of the Remus. 

UW: Do you see AUVs being used offensively (as a stealth spying tool),
rather than defensively (mine countermeasure operations)?
KJ: We believe the potential uses of the Remus are still limitless and tech-

nology advancements will further expand the potential operational capabil-
ities of this platform. Obviously the remote stand-off capability of Remus
makes it an ideal tool for covert missions, as well as a survey and inspection
tool enabling operations in areas too dangerous for manned operations. 

Additionally, there are areas where convention-
al tethered solutions are simply not possible.
Operations under large areas of ice, or under hulls
of large vessels are but two examples of this type
of scenario. 

UW: Will AUVs ever be truly effective intervention
tools?
KJ: The future for AUVs is limitless. We can eas-
ily see AUVs performing as effective intervention
tools, integrating manipulators and torque tools for
fluid intervention.

UW: What trends do you see for commercial and military AUVs overall? 
KJ: We fully anticipate that AUVs will increase in their capabilities along a
full spectrum of technologies. Mission durations, payloads, sensors and
tools will greatly increase in numbers and suitability for AUV operations.
Perhaps more importantly, as the user community begins to realize the cost
effectiveness and sees more reliable operations conducted with AUVs like
Remus, numerous operations presently conducted with tethered systems
will transition to AUVs. 

We anticipate that the range of military applications will greatly increase
when a wider audience within the military becomes aware of the capabili-
ties of Remus.

Similarly, we see many commercial applications for Remus, particularly
once the sensor development companies recognize the full potential, and
focus their skills and attention in this area. UW

For more information, visit www.hydroidinc.com.
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