Focus - AMCM: The Mine Sweeping Mission

Focusing on the AMCM Mission – and Beyond:
Getting the Sailor out of the Minefield
By CAPT George Galdorisi, USN (Ret.)

Background
ew naval professionals would disagree with the statement
After flying the SH-2F, all 12,000 pounds of it, the H-53
that mines – “weapons that wait” – represent one of the felt like a beast – and it was. As I progressed through my rotary
most vexing military challenges. Sea mines are perhaps the wing career I continued to have the upmost respect for the
most lethal form of these weapons, as they are hard to find, AMCM Mission, and also vividly remembered the enormous
difficult to neutralize, and can present a deadly hazard to any amount of mine-hunting gear outside of the HM Hangars in
vessel – even those ships specifically designed to hunt them – Norfolk.
and that even the threat of mines can stop any naval operation
dead in its tracks.
But that was over four decades ago. Sadly, the U.S. Navy has
not upgraded its mine forces to a great extent over those years.
The airborne mine countermeasures mission – AMCM – The reasons are myriad and complex, and are beyond the
has been a mainstay of rotary wing aviation for nearly a half- scope of this article. What is important is that the platforms
century. I have some personal history here. In the late 1970s I that embody the U.S. Navy’s primary MCM capability – the
was assigned to HSL-32 at Naval Air Station Norfolk, Virginia. MH-53E AMCM aircraft and the Avenger-class minesweeper
The “HM Hangars” were across the tarmac from our building, are scheduled to sunset by 2025. As Captain Chris Merwin
and we saw the HM Bubbas frequently. Some of their officers of the Naval Surface and Mine Warfighting Development
and crewmen had participated in the Suez Canal mine-clearing Center (SMWDC) pointed out at a military-industry event
operations a few years earlier. I gained a good appreciation for in October 2019, the Navy’s follow-on MCM capability,
the challenges involved in that mission.
namely, the MCM package aboard the Littoral Combat Ship
(LCS), is not coming on line as rapidly as anticipated, and
Late in that tour, my brother-in-law was assigned to the initial operating capability is not scheduled until 2023 – a
naval facility in Panama City, Florida where he flew the H-53 date Captain Merwin described as “optimistic.”
for a variety of missions. I had the opportunity to fly with him
on several hops.

F

Mine Countermeasures: Not a New Challenge

I

n the past several decades, rogue states have employed a
wide variety of sea mines. Libya used mines to disrupt
commerce in the Gulf of Suez and the Strait of Bab el Mandeb.
Iran laid mines to hazard military and commercial traffic in
the Arabian Gulf and Gulf of Oman. During Operation
Desert Storm in 1990-1991, the threat of mines hazarded all
U.S. and coalition forces operating in the Arabian Gulf. The
threat posed by mines was so extensive, that clearance
operations in this confined body of water were not completed
until 1997.
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Today, the threat posed by potential adversary mining
capabilities is even greater. The number of countries with
mines, mining assets, mine manufacturing capabilities, and
the intention to export mines has grown dramatically over the
past several decades. More than fifty countries possess mines
and mining capability. In addition, the types, sophistication,
and lethality of the mines available on the world market are
increasing.
This threat is not lost on Navy and Marine Corps leadership.
During a recent NDIA Expeditionary Warfare Conference,
Vice Admiral John Miller, former commander of Naval Forces

Central Command, noted that developing MCM capability
is critical as the Navy faces increased mining threats from
adversaries worldwide. During this event, Major General
David Coffman, Commanding General of the 1st Marine
Expeditionary Brigade noted, “The threat of mines is growing
globally. It is an asymmetric advantage that our enemy is
trying to leverage and directly affects our maneuverability and
our assets.”

the delays in the LCS MCM package, to say nothing of the
myriad other missions the MH-60S and MQ-8B/C Fire Scout
must perform, I wonder if it is time for the U.S. Navy and the
naval rotary wing community to move beyond the AMCM
Mission. Isn’t it time to take the Sailor out of the minefield?
Can this be done? I believe it can, because emerging
technologies may offer the Navy the ability to bridge this
gap and usher in a true 21st Century renaissance in MCM.
I have attended enough military-industry events that I think
the Navy may be able to harness commercial-off-the-shelf
(COTS) hardware and software that I believe can supply a
robust MCM capability to the Navy without waiting for the
lengthy planning, programming, budgeting, and execution
process to deliver these assets years in the future.

Having served for over a half-century as either a rotary wing
aviator or Navy civilian analyst, I have watched the Navy
wrestle with the MCM challenge. For example, in the late
1990s, the Chief of Naval Operations and the Commandant of
the Marine Corps signed the fourth edition of the unclassified
Naval Mine Warfare Plan. Shortly thereafter came the 21st
Century Warfighting Concept: Concept for Future Naval
Mine Countermeasures in Littoral Power Projection. Several
years later, the Commander in Chief of the U.S. Atlantic Fleet
and Commander in Chief of the U.S. Pacific Fleet published
an unclassified Carrier Battle Group/Amphibious Ready
Group Mine Warfare Concept of Operations.

Does this mean that the U.S. Navy should completely
“sunset” it’s AMCM capability? As I used to say when I was
wearing a flight suit, “that’s way above my pay grade.” What
I am suggesting is that I believe that the U.S. Navy would be
well-served to find a low-cost, COTS alternative to perform
the MCM Mission. If such a solution is as viable as many
Navy and industry officials believe it will be, the Navy may
not find it necessary to try to extend the life of the Sea Dragon
or add another mission to the MH-60S fleet. If this proposed
solution doesn’t pan out, then we can revive the AMCM
Mission downstream.

Is an AMCM Capability a Need-to-Have or
Nice-to-Have?

As a rotary wing aviator, I’m all for sustaining the Navy’s
AMCM capability, but the obstacles to doing so are formidable.
The Sikorsky MH-53E Sea Dragon is a capable aircraft that
has served the Navy well for a long time. But one has to ask,
how long can it continue to serve? The Sea Dragon comes with
a price tag of over forty million dollars. But most problematic
is the cost per flight hour, estimated to be in excess of twenty
thousand dollars per flight hour. And as the airframe ages, that
cost will likely rise.

Leveraging Emerging Unmanned Vehicle Technologies

Full disclosure: while I spent three decades in a flight suit
thinking in “operational” terms, now, as an analyst at the
Navy Information Warfare Center Pacific, I think primarily
in “technical” terms. I have seen what technology can do to
empower warfighters. I am also keenly aware of the importance
of not embracing every “shiny new object” a technologist
thinks might be of value to those in the fight. The importance
of field-testing new technologies by putting them in the hands
of Sailors and Marines cannot be overemphasized.

A fatigue life extension program is already underway,
which has extended the aircraft service life to 10,000 hours.
I wonder how much more we can ask from this airframe. As
the Commander of Helicopter Sea Combat Wing Atlantic
said when quoted in an article in National Defense Magazine,
“When they [MH-53E Sea Dragon airframe] get to 10,000
hours they go away. You can’t fly them anymore. The last thing
you want to do is extend the life of what will soon be a nearly
40-year old aircraft.”

Which brings me back to the MCM Mission, and one that is
being conducted today with vintage technologies that put our
Sailors at risk. There is only one way to completely, “Take the
Sailor out of the minefield,” and that is to leverage unmanned
technologies to hunt and destroy mines from a distance. The
severe damage done to USS Samuel B. Roberts, USS Tripoli
and USS Princeton by simple sea mines is something that can
be avoided in the future.

Then there is the size of the Sea Dragon, as well as the
space required for all of its gear. Most U.S. Navy vessels are
overcrowded as is, and finding room to embark an AMCM
package is always a challenge. I have a wealth of experience
in this area. I spent three sea-tours in the amphibious assault
Navy, and my Marine Corps teammates always filled up every
cubic inch of our amphibious ships with their gear. Room for
an AMCM detachment simply did not exist.

Today, the U.S. Navy is accelerating the testing and
fielding of unmanned systems. Week-after-week, headlines
such as, “Navy, Marines Moving Ahead with Unmanned
Vessel Programs,” appear in the defense media. Concurrently,
other articles, such as “When Will the U.S. Navy be Able
to Autonomously Seek and Destroy Mines?” emphasize the
Navy’s strong desire to take Sailors out of the minefield.

There is an AMCM component of the LCS MCM that
is embodied in the MH-60S helicopter and the AN/ASQ235 Airborne Mine Neutralization System (AMNS). Given
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I believe that the U.S. Navy can
leverage these strides for the MCM role.
It seems to me that the Navy would be
well-served to leverage—and combine—
technologies that have been examined
by commercial and other government
agencies, and tested extensively in
Navy exercises, experiments, and
demonstrations to field a near-term
MCM capability.
Over the past several years, in a
series of events as diverse as the Shipto-Shore Maneuver Exploration and
Experimentation and Advanced Naval
Technology Exercise (S2ME2 ANTX),
the Battlespace Preparation in a
Contested Environment, the Surface
Warfare Distributed Lethality in the
Littoral Demonstration, Dawn Blitz,
Steel Knight, the Bold Alligator Exercise
series, and Valiant Shield, operators
have field-tested a diverse number of
emerging technologies.
One of the technologies that
performed well was the MANTAS
unmanned surface vehicle (USV).
During the events described above, the
MANTAS has been “scaled up” from
a six-foot, to eight-foot, to twelvefoot version. During Exercise Valiant
Shield, the MANTAS was tasked with
re-supply mission, carrying cargo to
the troops ashore. As a result of that
mission success, Navy and Marine
Corps officials have asked MANTAS’
manufacturer, MARTAC Inc., to scaleup the MANTAS further and design a
thirty-eight-foot version.
It is this USV – one that closely
approximates the size of an eleven-meter
RHIB – that I believe can be combined
with surface and subsurface minehunting and neutralizing equipment
to provide an over-the-horizon “single
sortie
detect-to-engage”
MCM
capability that takes the Sailor out of
the minefield and provides a potential
solution for this vexing – but important
mission. While there are any number of
USVs and UUVs that the U.S. Navy is
testing, from my perspective, leveraging
one that has been thoroughly wrung
out for hundreds of hours during
years of Navy exercises, experiments,
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and demonstrations provides the
most important building block for a
comprehensive MCM capability.

Putting the Pieces Together to Field
a Near-Term MCM Capability

While moving beyond the AMCM
Mission temporarily may seem like a
radical move, this is not an either-or
proposition. As systems are developed
and mature, they may find use with an
MH-60S in the future. The point is, as
rotary wing aviators, we would be wellserved to recognize the twin realities
of the MH-53E Sea Dragon sundown
schedule and the fact that the LCS
MCM package IOC continues to slip.
Accepting reality and focusing on what
is best for the Navy and the Nation
today and tomorrow is in all of our best
interests.
The first component of a COTS
MCM solution is a scaled-up version
of the twelve-foot MANTAS highspeed catamaran proven in the exercises,
experiments and demonstrations listed
above. This USV – nicknamed the
T38 – is virtually identical in size to
an eleven-meter RHIB carried by many
U.S. Navy ships. The T38 can operate
in up to sea state five, has a cruise speed
equal to that of an eleven-meter RHIB,
the ability to carry up to 4500 pounds,
and a range four times that of that
RHIB. Importantly, the T38 has an aftmounted twin tow station which will
house both a mine-hunting sonar system
and a mine neutralization remotelyoperated vehicle (ROV). These towed
subsystems are installed on two rails in
an open area aft. The catamaran hull
allows for an angled submergence of
the stern tow station thereby putting it
into a flooded well-deck configuration
enabling a simple launch and recovery
of the tows. The T38 can be closely
controlled by a remote operator or
operated autonomously.
The second component of a COTS
MCM solution is a towed-bodymounted sonar designed to search for
mine-like objects (MLOs). A typical
COTS sonar can survey at a resolution
sufficient for MLO classification,
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and is programmable for bottom
following, terrain referencing, and
obstacle avoidance. Automatic Target
Recognition will identify likely MLO
anomalies, which will then be presented
in near-real-time to the man-on-theloop for verification as a MLO. Verified
MLOs will be added as a waypoint for
validation, while invalid MLOs will be
discarded.
The third component of a COTS
MCM solution is a Mine Neutralization
System (MNS) Remotely Operated
Vehicle (ROV). Verified MLOs
will be continuously updated to a
recommended route for the MNS
ROV. This route can be influenced by
the watch team for various priorities
such as route efficiency, most-valid to
least-valid MLOs, or other operational
considerations. After the area search is
complete, the T38 will transition from
hunting to neutralizing by conducting
a stern submerged well-deck recovery of
the tow-body which will be immediately
followed by the launch of the tethered
MNS ROV.
The MNS ROV then conducts
the “dull, dirty and dangerous” work
previously conducted by classes of U.S.
Navy ships by providing real-time video
validation of mine-like objects. The
MNS ROV autonomously executes
the MLO route for final classification
and man-on-the-loop validation of
each MLO while the T38 shadows
and supports it as an over-the-horizon
communications link and counter-mine
charge supply link. The classification,
validation and engagement processes are
then repeated until the field is cleared.
This is a COTS solution that effectively
solves the “single sortie detect-toengage” solution the Navy is seeking.
If this technical and operational
solution sounds simple and achievable
it is just that—a capability that exists
today in its commercial subsystems
that can be delivered to the U.S.
Navy far more rapidly than anything
the traditional acquisition system
can provide. Navy officials have
been provided with the details of this

solution in a series of white papers and
briefings and initial reactions have been
positive.

Taking a Pause with AMCM as
New Technologies Emerge

AMCM has been an important
mission for the Navy and the Joint
Force for many years. And it may be
again in the future. But with the MH53E Sea Dragon now in its sunset years
and the LCS MCM package on a bit

of a distant horizon, the time might be
right to focus on other priorities for the
naval rotary wing community and let
unmanned systems do the dull, dirty
and dangerous work to defeat the mine
threat.
Our ships and sailors operate daily
in harm’s way, and I believe we need
to embrace an unmanned solution to
dealing with deadly mines. The U.S.
Navy and its industry partners have the

components for such a system, and it
can reach fruition in the near-term. It
is time to put a near-term solution in
the water. While complex programs
of record continue to develop nextgeneration technology, we should invest
in parallel-path solutions that leverage
mature subsystems and put them in the
hands of our Sailors and Marines. They
will, no doubt, guide the Navy to make
these systems even better.

Not a recommended method.
Minesweepers in formation during BALTOPS 2019.

Minesweeping options: LIDAR on the MH-60S; Dolphins can find and tag mines; a future unmanned mine hunting ROV.
31

www.navalhelicopterassn.org

