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Dear AEA Member,
First, thanks to each of you for the way you serve our Engineer Regiment, our
Army, and our Nation! I’m so proud to be a small part of your Army family as an
old, retired guy and President of your Army Engineer Association (AEA.)
I wanted to provide you with an update on two initiatives that you wanted to see
implemented by AEA. One of the key tasks in our mission at AEA is to help
YOU – the members of the Army Engineer profession –better connect with one
another and our partners. You asked AEA to AEA to do two things in the near
term: 1) establish an online professional development forum for junior and midgrade leaders and, 2) to expand distribution of ‘hard copies’ of the Army Engineer
Magazine direct to units and members.
ENGINEER RALLY POINT:
AEA now sponsors a monthly live-virtual professional development forum specifically designed to connect junior
and mid-grade leaders discussing topics of interest across the Regiment. This forum is all about junior and midgrade leaders (Officers and NCOS) sharing their experiences, their lessons from ongoing operations, and their
perspectives…across components! On 23 June, we conducted our first Engineer Rally Point and listened to the realworld experiences of the young engineer leaders conducting wet gap crossings in Europe as part of DEFENDER
EUROPE. We had over 90 leaders connected from across the Regiment. The event free and open to all Army
Engineers; you can register to attend on our website at https://armyengineer.com/. Upcoming sessions are:
21 July – Top 3 Most Interesting USACE Projects
25 August – Terrain Shaping at the CTC: A View From The Engineer Company
22 September – Post-Service Employment – What Engineering Firms are Looking For
GETTING ARMY ENGINEER MAGAZINE TO UNITS
AEA is ramping up to print and distribute Army Engineer Magazine in hard copy directly to every Engineer Brigade,
Battalion, and District HQs across our Regiment – across components. You asked that Army Engineer Magazine
become the premier professional journal for the Engineer Regiment. You asked that it be printed quarterly in hard
copy. AND you asked for copies to be mailed directly to units…where our profession lives. Starting in October
2022 we will do exactly that at no cost to our units. I ask you TO DO YOUR PART! If you want Army Engineer
Magazine to be a premier professional journal, we need you to provide the content with articles from your experiences
that will drive the professional dialog. We will get your voice to the Regiment; you HAVE TO EXERCISE THAT
VOICE. For individual AEA members, we will mail a quarterly hard copy to your address, but we will have start a
subscription fee of $25 to offset the costs.
My thanks to all of you for helping make Army Engineer Association better; I remain committed to making your
suggestions become reality.
Essayons,

MG Bryan G. Watson, USA, Retired
President, AEA

SUPPORTING FIRM MEMBERS
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Linda S. Mitchell

Editor, Army Engineer Magazine

This issue of the Army Engineer Magazine
honors the achievements of the past,
highlights the great talents currently
demonstrated at USACE, and dares to
be prescient related to technologies. As
you will see, this issue is long and hot
just like this summer. Hope you enjoy!
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The Engineers own Geospatial Information and Services (GI&S)
in the Army. If this is news, remember the three pillars of the
Regiment are Combat, Construction, and
Geospatial. Then read on.

Transformation of the
Army Geospatial Enterprise
COL Kenneth Frey

In July 1777, Robert Erskine began service as the first
Military Surveyor and Geographer of the Continental Army under
General George Washington. In 1802, the Corps of Engineers
was created. In 1838, the Corps of Topographic Engineers was
established, distinct from the Corps of Engineers, although with
enough mission overlap, the two would be merged in 1863. The
Engineers’ ownership of the terrain continues to the present
through various Army regulations and policy, including General
Orders No. 2020-01: The Chief of Engineers is responsible for…
Serving as the Topographer of the Army and leading the Army
Geospatial Enterprise.
The Army Geospatial Enterprise (AGE) originates from a
concept of operations, describing all things necessary to ensure
commanders and Soldiers at all echelons, across all mission
command platforms (and on non-standard mission command
platforms when mission requirements dictate), have access to
authoritative geospatial data, information, products, tools, and
services in network connected and disconnected environments.
The AGE encompasses doctrine, organization, training, materiel,
leadership, personnel, facilities, and policy and involves every
G-staff in the Pentagon, major command, Army Geospatial
Center, National Geospatial-Intelligence Agency, and even our
sister Services and international partners.
I’ll frame this narrative in the context of doctrine, organization,
training, materiel, leadership and education, personnel, and
facilities (DOTMLPF), but I won’t present them in that order.
In 2005, the Army began modernization of geospatial with
the Digital Topographic Support System (DTSS). This program
was later absorbed under the umbrella of the Distributed Common
Ground System–Army (DCGS-A), and the computer doing the
geospatial work titled the Geospatial-Intelligence Workstation
(GWS). The GWS is used by 12Y Geospatial Engineers
to perform Geospatial, Information, and Services (GI&S)
requirements, whereas 35G Imagery Analysts use it to perform
geospatial intelligence (GEOINT) requirements. In that 17-year
space, Program Manager Intelligence Systems and Analytics
(PM IS&A), who is responsible for GWS development
and fielding, has managed numerous tech refreshes to
shrink the DTSS from a closet-sized computing system
to the current desktop GWS. However, the
basic capabilities of the GWS, and how
it operates within a much broader Army
Geospatial Enterprise, has not kept
pace with technology readily available
in industry, much less lean towards the
future.
In the late 2010s, the Army shifted
towards a policy of convergence, reducing a
variety of independent, non-interoperable
systems into fewer systems. This
convergence effort resulted in more
manageable,
interoperable,
and
more cost-effective systems. One
outcome of is the Common Operating
Environment (COE). This generated a
fundamental change in the dissemination
o f
geospatial data across the Army. The old way of systems
employed proprietary, non-interoperable geospatial
data. The new way of systems (and I mean ALL systems)
employs the same geospatial data in standard formats enabling
broad interoperability. This is called the Standard and Shareable
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Geospatial Foundation (SSGF) and consists of imagery, elevation
data, map backgrounds, and feature data, and is designated as
a cross-cutting capability within all areas of the COE. To do this,
we are modernizing the GWS via a set of capabilities called “Army
Integrated Geospatial Enterprise Capability (AIGEC)”. AIGEC
expands the available automated geospatial analysis tools, supports
dissemination of geospatial updates to all COE systems (network,
hot-swappable drive or mission data loaders), permits simultaneous
editing of vectors in a geodatabase, and generates digital surface,
elevation, and terrain models from radar, LIDAR, photogrammetry,
and/or topographic survey.
The availability of geospatial data to every system connected
within the COE creates a secondary, equally important benefit:
the end user can employ whatever software application needed
to perform analysis. This emphasizes the role of the Regiment to
provide geospatial support to all Warfighting Functions. We are
very good at supporting the Intelligence community, especially
since we co-use the GWS. With other Warfighting Functions, we
struggle with selling the analytic capabilities made possible with the
right application of geospatial data. This must improve and is the
responsibility of every 12Y Soldier, 125D Geospatial Technician,
and 12A Engineer Officer. We are all representatives of the Chief of
Engineers, and directly support his role as Topographer of the Army.
Software-based technology has evolved considerably.
Powered by faster and faster processors, better coding, machine
learning, and artificial intelligence, products/operations once
only
possible with the help of a 12Y trooper are now pushbutton. Think of finding every McDonald’s using
your cell phone and maps on your phone, and
routing your car to a restaurant. This takes
mere seconds. In my younger Army days,
this required a paper map, a phone book,
and a calculator to give me the same output
of information. I have challenged the AGE to do
the same – take common, simpler requirements
like line-of-sight, combined obstacle overlays,
viewsheds, and others – make them common
user-friendly applications available at their
own workstation. Save the heavy geospatial
analytics for the 12Y. This effort is currently
nested under an emerging project titled
Geospatial Analysis Planning Solution, or
GAPS.
How maps are created and viewed is changing. Most
Army maps are based on a raster format, which generally
consists of a photo. Since it is very basic, it also limits the analysis
it can support and how it is viewed. It takes your brain to find a
road on a raster-based map – the computer only sees colored dots.

“The Flower Chart” Geospatial Impact to All Warfighting Functions. Artwork by CW4 David Diley.

In concert with the National Geospatial-Intelligence Agency, the
Army is making a phased transition to vector file formats. Google
Maps is an example of a vector format. The data is comprised of
connected points to build a feature, whether a road, waterway,
forest, etc. That data can also carry attributes, identifying the
road’s composition, width, weight capacity, name, and any other
attributional data needed. These features are clickable, just like
any vector map on your phone. Images are easily scalable,
whereas each raster-based scale is an entirely different, drawn
map. Vector maps can also be color-themed to meet a need,
such as red-light readability (a raster map on a vehicle display is
backlight in white light). Vector formats permit updates to specific
features or sections of the map, whereas a raster map requires
wholesale replacement. Finally, with the possible exception of
dense urban environments, vector file sizes are smaller than
raster formats, an important quality with limited bandwidth across
tactical networks.
The next major geospatial transformation is 3D geospatial
data. You may think Army geospatial capabilities can deliver 3D,
and you are right, but you are wrong. Current capabilities are
limited to x, y, and z axes - sufficient to deliver products using
terrain data (hills, valleys, etc). Our current Army Geospatial
Enterprise does not deliver features possessing multiple z points,
such as bridges, subterranean features, buildings, or bathymetric
features.
3D Geospatial Feature: A georeferenced, 3D representation
of a real-world object. In very simple terms, if it’s the surface made
from dirt or rock, it’s elevation data. If it exists above or below
the dirt/rock, it’s a 3D geospatial feature (buildings, trees, bridges,
tunnels). This definition is extended to bathymetric environments
– surfaces below a water line.
There are examples where this capability has been
demonstrated in the synthetic and field environments, but none
of them have employed Program of Record (PoR) tactical
capabilities, and performed exclusively by Soldiers for the
generation, management, analysis, and dissemination of the
3D geospatial data and products. 3D geospatial is not new; it is
available commercially and the tools and capabilities of 3D are
rapidly increasing as industry taps into new uses for the data and
the products it enables.
The Army Geospatial Center is establishing a 3D data format,
employing industry standards, and working towards approval as
a Department of Defense standard. This sets the foundation for
everything 3D for at least the next decade of 3D development
and employment in the Army. The data standard must consider
3D requirements now, and those unforeseen. Take one point on
a target bridge - it must include its x, y, and z position, spectrum
employed, signal return strength, RGB (color) value, time of
capture, and other attributes applied from non-sensor data such
as name of bridge, type of bridge, bridge material (wood, metal,
concrete), and more. That’s each pixel, and one bridge can entail
millions of Light Detection and Ranging (LIDAR) points and/or
thousands of image frames.
What are we doing once we have the data? That depends on
the end user’s mission requirements, but something must be done
with those millions of LIDAR points and thousands of images. The
Synthetic Training Environment (STE) uses photogrammetric
3D to provide realistic visualizations of target areas for mission
planning. 3D data also enables a host of analytics such as
urban blast analysis, urban plume disbursement, urban target
mensuration (flight path determination to strike the correct target
amidst non-target features), cross-country mobility analysis in
forested areas, vertical and horizontal obstacle visualization —
the list is infinite. The more information attributed to the data, the
more analytic possibilities you have.
How do we do that? Some analytical capabilities are already
available commercial-off-the-shelf (COTS), while others are in the
Science and Technology (S&T) realm. The USACE Engineering
Research and Development Center (ERDC) has numerous efforts

3D Intro Image - Devil’s Elbow Trestle Bridge near Fort Leonard Wood.
Courtesy Army Geospatial Center

So What? Example. A sensor overflies a forested area along
a possible avenue of approach generating thousands of pixels per
tree. Based on signal strength and return of each pixel, so the user
can determine what is evergreen and broad leaf. The dataset is
processed by a Geospatial Engineer using feature extraction tools
to pull out each tree from the data. From the tree type, height of tree,
and spread of its canopy, data on trees is matched to establish the
size of the tree trunks and their spacing from each other. Adding
more data on the ability of mechanized and wheeled platforms
to drive through/over trees of certain diameters and spacing, the
Geospatial Engineer can now narrow down the mobility corridor
to a section of the forest populated by young evergreens while
marking the old-growth oak as no-go terrain for mounted forces,
and identifying the same terrain providing excellent cover and
protection for dismounted formations. This is currently ERDC’s
“Breakline Tree Analysis” tool.
Having an environment mapped in 3D supports Assured
Positioning, Navigation and Timing (APNT) for ground forces and
Degraded Visual Environment (DVE) navigation for Army Aviation.
In a GPS-denied environment, sensors on vehicles can build a
view of its surroundings, then match this against a 3D geospatial
data set to establish its position and continue movement. This
is exactly the same as dismounted navigation using resection
from multiple observed points to determine your own position.
For Army Aviation operations, there is risk in flying at night, in
clouds, or dust. As with 3D for APNT navigation, a 3D view can be
projected within a heads-up display, aided by inertial sensors and/
or GPS, to provide the pilot a view of the environment regardless

of actual visibility. Additionally, for pilots, 3D data brings vertical
obstructions, such as towers and wires, into clear view, whereas
these obstructions are marked by squares and lines on traditional
navigation products.
TPO-Geo, in concert with a host of other agencies, is working
towards a cost-benefit experiment of 3D data. We already know
3D data is exponentially denser for the same piece of terrain as
current geospatial data, and therefore requires more storage and
processing power, along with potentially new software required
to ingest, manage, and analyze the data. Fielding this capability
across the COE has a price. How much is to be determined.
Original Concept by CW3 Charles Vincent

RASTERS VS VECTORS
Left photo: Raster
Image. Right photos:
Vector Images.
Images courtesy Army
Geospatial Center.

Top left photo - Fort Irwin Urban Training Site, with light posts and power lines visible
with LIDAR. Top right photo: Gap Crossing - Columbia River Crossing by 555th Engineer
Brigade with bathymetric data provided by 511th Engineer Dive Detachment. Left
photo: New York City Building with interior and underground metro line mapped in
3D. Right photo: Vertical obstructions captured in 3D at Muscatatuck Urban Training
Center. Images courtesy USACE Engineer and Research Development Center.

Multiple Points on the Z Axis. Artwork by 1LT Zachary McBride
to enable analytic capabilities. Those millions of LIDAR points for
a single bridge; that’s exactly what a computer sees by default
- a million individual points - not a bridge. Feature extraction
tools seek out data based on position, strength of signal return,
and sensor employed to determine “this looks like something”.
Perhaps a geometric shape (we see the building) or a round thing
(we see a tree canopy). With the aid of machine learning and
artificial intelligence, this technology is improving and is critical for
the massive volume of 3D data to be processed, analyzed, and
employed in a useful time frame.

Left: 3D Data Within the Army Geospatial Enterprise. Below: Geospatial Data Across Multiple Echelons. Artwork by CPT Michelle Kokoski
A related concern is “how much 3D data do we need?” This
answer comes from the customer – the commander and staff of
echelons, both high and low. I argue higher echelons have little to no
need for 3D geospatial features, but as you move down echelons,
the benefit increases dramatically. This understanding helps focus
what data is purchased and tasking of the correct assets to collect
the desired data. This governance easily nests within existing
targeting doctrine.
In anticipation of the capability being possible, it is necessary
to determine where this data will come from. 3D geospatial data
can be generated from multiple types of sensors, but LIDAR and
electro-optical are the primary sensing capabilities to provide a
basic load of data. While there are numerous COTS options, the
Army cannot afford multiple platform and sensor combinations,
so TPO-Geo is working in cooperation with other stakeholders
towards a Goldilocks solution. Low altitude capabilities deliver
high resolution, but with inherent risk of interception (i.e. a platform
400 feet off the ground can be shot down with a rifle). Very high
altitude, space-based capabilities generate lower resolution on
the target, but are inherently more survivable (i.e. requires more
capability to disable). The Goldilocks solution is a compromise of
risk, capability, and cost to deliver geospatial data that meets most,
if not all, requirements. However, even this Goldilocks approach
has flaws - it may do nothing for subterranean and bathymetric
environments. Apply those considerations into some algorithm, and
at the end is a written requirement for that Goldilocks capability. In
Fall 2022, Army Geospatial Center and TPO-Geo will conduct an
evaluation of multiple sensor options, with the end state (provided
funding support) to provide a small Unmanned Aerial Sensor (sUAS)
capability recommendation to the Instrument Set, Reconnaissance
and Surveying (common name: ENFIRE), capable of supporting
reconnaissance, 3D mapping, and possibly survey.
DOCTRINE. Tools and gadgets are nice, but knowledge is
power. Applying geospatial skills in the context of technological
modernization also demands updates to our geospatial doctrine.
Training Circular 3-34.80 (Army Geospatial Guide for Commanders
and Planners) was published in 2019 and gives a concise overview
of examples of what geospatial engineers bring to the table. TC
3-34.80 is up for review in late 2022 to ensure programs, such as
the previously mentioned GAPS, and other transformation advances

like 3D are incorporated. Continual review and revision are vital to
ensuring relevancy and establish a basis for being doctrinally sound,
but not doctrinally bound.
Field Manual 5-33 (Terrain Analysis), last published in 1990, is
no longer active doctrine (but you can buy it on Amazon for $13.99).
It is currently under revision as Technical Manual 3-34.XX. While dirt
hasn’t changed in billions of years, how we employ terrain analysis
has changed substantially in the last 30. The shift from analog
to digital has seen vast technological advancements in remote
sensing and surveying capabilities. Although more data results in
more analytic possibilities it must be focused in the right areas.
The data and software capabilities are only as good as the human
that employs and understands them. The necessity to update and
rewrite Terrain Analysis is rooted in ensuring the human behind
the buttons understands “why” terrain analysis is at the heart of all
military actions. This doesn’t negate the use of the aforementioned
faster processors, machine learning, and artificial intelligence, but
rather hone these advancements to maximize the right manipulation
of geospatial data. TM 3-34.XX seeks to ensure all commanders
not only understand the physical dimension of the operating
environment, but can exploit it ruthlessly to achieve victory.
TRAINING AND PERSONNEL. In 2019, the Chief of Engineers
asked an Engineer Officer a geospatial question and received
an unsatisfactory response. It wasn’t that the Chief didn’t like the
answer, but rather the answer demonstrated a poor understanding
of geospatial. Recall, geospatial is one of three pillars of the
Regiment. The Chief directed action to improve Officer competence.
That outcome is 257 positions across the Army coded for the W2
Geospatial Officer Additional Skill Identifier. To earn the W2, you have
three options. One is possession of a geo-sciences related college
degree. Second option is completion of 120 hours of coursework
through the National Geospatial-Intelligence Agency. Final option is
completion of tours as a Geospatial Planning Cell OIC, Geospatial
Development Program Officer, or NGA’s Joint Officer GEOINT
Program. All of those options also require successful completion
of the Geospatial Professional Certification – Fundamentals. Some
of these requirements may seem extensive, but they are on par
with Project Management Professional or Professional Engineer
efforts, and indeed are intended to help Officers avoid unpleasant
encounters with the Chief on geospatial matters. Another reminder,

all Engineers are the Chief’s personal representative in his capacity
as Topographer of the Army.
ORGANIZATION. The dispersion of our geospatial troops
is out of alignment with current Army doctrine. The upcoming
publication Field Manual 3-0 realigns from a brigade-centric Army,
with geospatial capability distributed across brigade GEOINT cells,
to the emerging division-centric Army and appropriately enabling
the commander with options to shift capabilities to meet mission
requirements while retaining the ability to support all brigade
requirements. The current embedded force structure of Geospatial
Engineers limits the Division’s ability to adapt, build, train, and equip
Geospatial Engineering Teams (GET) to ensure success in a LargeScale Combat Operations (LSCO) and causes challenges to training
and readiness due to the current fractured embedded team design.
Thus, the Regiment is exploring the establishment of Geospatial
Services Detachments (GSD) within each Army division. This
concept recognizes geospatial capabilities have been converged
into the Common Operating Environment (COE) with the Engineers
managing the Standard and Sharable Geospatial Foundation
(SSGF) as a cross-cutting capability, enabling all Warfighting
Functions to employ geospatial data to suit visualization and/or
analytic requirements. This demands Geospatial Engineers are
physically postured to deliver SSGF to those Warfighting Functions
using the designated materiel and network solutions. There are
numerous other reasons supporting this shift, all emanating from
field units with challenges in manning strength, classified network
access, equipment and software maintenance, and 12Y training.
Not only did the challenges emerge from geospatial troops, but so
did the proposed solution.
This is not the totality of ongoing efforts for geospatial
transformation. Beyond the 12Y and 125D Soldiers delivering the
GI&S, there are hundreds of government civilians advancing the
ball, in addition to a robust geospatial industry (arguably moving at a
faster pace than us government folks). Geospatial professionals are
continually advancing data science, sensors for collection, analytic
tools, and new ideas to employ all of it.
And once we have mastered the Earth, there is the Moon. US
Space Command has already expressed interest in lunar mapping.
Transformation is far from over.

COL Kenneth Frey served as the Training and Doctrine
Command Proponent Office – Geospatial, Chief of
Staff for the Geospatial-Enterprise Governance Board,
and Chair of the NATO Military Engineering Working
Group. He is the incoming Director, Maneuver Support
Capability Development & Integration Directorate.

" When our Nation needs a
tough job done they call the
Army. When our Army needs
a tough job done they call
on the SAPPERS.“
-LTG Robert B. Flowers

LTG Robert B. Flowers Best Sapper Competition
Fort Leonard Wood - April 2022

Photos by Dawn Arden, U.S. Army, and FLW.

Trimble Offering Free ERACC Training
Through Year-End
These days, technology company Trimble is bestknown for its work in construction and agriculture,
but the company has deep roots working with the
military. Starting with an order from the U.S. military
for 10,000 of the company’s portable GPS receivers
during the Persian Gulf War, Trimble’s positioning
technology has played an important role in U.S. military
operations for nearly four more than three decades.
In 2013, the U.S. Army selected Trimble to provide 2D
and 3D grade control and survey systems – or Enhanced
Rapid Airfield Construction Capability (ERACC) – to help
make its construction operations more efficient. Grade
control technology helps heavy equipment operators
work with greater accuracy by accurately positioning
the machine, and its bucket, blade or other attachment,
according to a digital 3D model of the project.
Under the U.S. Army contract, ESC, ECC, and BEB Units
received grade control systems for the Army’s dozers,
motor graders, scrapers and DEUCE equipment. The
technology significantly saves time, fuel, labor, and
materials during construction missions and reduces a
soldier’s exposure in hostile environments by reducing
the need for 12N Heavy Equipment Operators
people working on the ground, outside of a machine.
After each Unit received the Trimble equipment,
Equipment Operators (EO’s) were sent to NET
Training at Fort Custer, MI. Since their NET training,
Trimble has been conducting trainings and support.

Training
Free of
Charge
Awaits

Now, Trimble is offering all ESC and ECC Units
that have received the Trimble equipment (ERACC
II) a free, one-day training at their Unit’s location
through the end of the year. The training will include
helping the Unit’s 12Ns remove the components
from cases, install major components on a grader
or dozer, perform machine setup, and instruction on
measuring up and calibrating machines. Units can
choose to focus their training on either the 2D Laser
System or 3D GPS System, or both, time permitting.
“The 2D /3D grade control system is a game changer,”
said SST Brady A. Miller. Horizontal Construction
Supervisor, B Co, 6th BEB (A). “Coupled with the
simulator, we were able to train to a standard that
increased operator proficiency by becoming more familiar
with the control panel and machine joystick controls.”

Units interested in scheduling their free training
class should contact Ron DeHays at ron_
dehays@trimble.com.

Top left: 618th’s ERACC Grade Control Equipment
being inventoried. Top right: Soldiers from the 161st
and 618th Active at Ft. Bragg training on motorgrader
and dozer. Top: 1728 ESC Guard Lancaster, SC
On
ERACC II 2D3D Grade Control Training on 120M
grader. Left: 601st ESC Guard at Camp Dawson, WV.
Far left top: Building a runway at the Sicily Drop Zone
at Ft. Bragg, NC. Far left bottom: 945th ESC Guard
Norwalk, OH receiving Training.

Then Lieutenant, Ralph E. Elliott III,

while flying a recovery mission in a UH1H Huey helicopter on 4 March 1971, was
shot down in the Republic of Laos in the
headquarters of a North Vietnamese Division.
He was accompanied by his co-pilot LT
Richard Gabauer, his crew chief SP4 Harold
Brasket, Door gunner SP4 Dave Smalley,
and mechanics SP4 Jim Watkins, SP4
Rumaldo Salinas and SP4 Mike MacFadden.
During the three days and two nights of
intense enemy contact, LT Elliott had called
in 97 air strikes on enemy positions including
a 51 Caliber machine Gun position and a fuel
pipeline. The pipeline discovery culminated
in a B-5 bomb strike only 2 miles from his
location on an enemy fuel farm. All were
rescued by South Vietnamese Rangers who
traveled 2 mile over two days of intense
fighting. All his men made it out without
injury. When LT Elliott returned to CONUS he
was awarded a Silver Star while stationed at
Fort Leonard Wood and is the first person to
be inducted into this Hall of Fame since 2008,
14 years.
On 5 March 1971, in Laos during
Operation Lam Son 719, the 174th and
116th Assault Helicopter Companies (AHC)
inserted the 1st ARVN Division (Army of
South Vietnam) into LZ SOPHIA. They met
with heavy anti-aircraft fire. Three aircraft
were shot down with two crews successfully
recovered. LT Butch Elliott (callsign “Witch
Doctor 5”) and six other crew members were
shot down and stranded. LT Elliott was flying
a 174th Assault Helicopter Company’s UH-1H
(#68-16340) and went down at coordinates
48Q XD 45107 40881. Repeated attempts at
extraction by helicopter were unsuccessful.

A very rare aerial shot of the
“Witch Doctor” downed on 5
March 1971 (Photo courtesy of
the VHPA. Butch’s Mayday call.

Below is a very rare aerial shot of the
“Witch Doctor” downed on 5 March 1971
(Photo courtesy of the VHPA. Photographer
unknown at this time. We believe it was
one of the FACs). The annotated square at
the north (top) is of Elliott’s aircraft (and is
enlarged further down below). The square at
the left-center of the photo is an abandoned
NVA anti-aircraft gun bunker where Elliott
and crew held up for three days. The
enlargements are just not clear enough to
where you can actually see the Crew huddled
in the crater (enlarged below). To the right
(south-east) of the dark tree line were six
NVA anti-aircraft gun emplacements which
brought down the Witch Doctor and warded
off rescue attempts. “As we moved from
place to place we could hear the bad guys
approaching from the East”- Butch.
I was Witch Doctor 5, the assistant
maintenance officer for the 174th AHC. CPT
Greg Smith was the official MO (maintenance
officer), but he flew with the Shark gunships
a lot. The night before, during the briefing for
this 60-ship combat assault to the west of
FB (Fire Base) SOPHIA WEST, in Laos, we
learned that the battalion plan called for three
maintenance / rescue ships, and that our
company would supply one. In addition to the
regular crew of four, each aircraft would carry
some tools plus a couple of maintenance
specialists.
Our mission was to orbit the operation
and to land near any downed ship as quickly
as possible. Retrieving the crew was the top
priority. If we could make some quick repairs
to the ship so it could be flown out or lifted out,
fine; but that was clearly a lower priority. The
battalion MO had determined there would be

two high birds, flown by himself and another
Captain, and that I (a Lieutenant) would fly
the low bird.
MAJ Elliott and SP4 Smalley had
the most time in country, with SP4 Smalley
having only one month left before rotating
back to the States. Brasket and Gebauer
had been in-country less than 30 days. We
were just west of LZ (Landing Zone) A Luoi
when we were hit by .51 cal anti-aircraft
fire. At least one round hit the engine, and it
immediately quit. I got off a MAYDAY call that
you can hear on the recording (a recording of
the cockpit and radio calls that Don Peterson
made from another Dolphin helicopter that
day). I executed a low level crash landing into
the trees, letting the tail boom take the brunt
of the crash. No one was hurt. Everyone got
out without trouble. One of the M-60’s (door
gunner’s machine gun) was pinned against
a tree, but we removed the other 60 and
some ammo. We only had one survival radio,
our individual weapons, and our individual
canteens. There was no food on the ship.
We saw some NVA (North Vietnamese
Army) soldiers coming toward us, so we
moved off about 200 yards. We knew the
NVA would have no trouble finding our ship,
so there was no point in staying near it.
Before we left, I had Rich Gebauer shoot the
radio equipment (to destroy it and keep the
enemy from using it), especially the KY-28
secure radio.
We came to an abandoned NVA antiaircraft gun (.51 cal) pit that we thought we
could defend, and we set up there. The pit
was shaped like a donut. It did not have any
overhead cover, so we could see the aircraft
that worked with us (trying to rescue us), and
they could see us.

We were shot down about mid-morning.
I talked to Major Dale Spratt (our Company
Commander) on the survival radio so they
knew that we were OK, and about where we
were. I know Major Spratt attempted to get in
to get us, but he took too much anti-aircraft
fire and was forced away. (During his rescue
attempt, Major Spratt also took several hits
to his aircraft but was able to continue flight.)
MAJ Spratt remembered this was one of his
many aircraft to be shot down, with two Shark
gunships being shot down on the March 3rd
going into LZ LOLO, and one Dolphin slick
being lost with SP4 Gary Padilla dying in the
aircraft. In fact, from March 3rd to the 5th,
four UH-1C Shark gunships and two UH-1H
Dolphin slicks would be lost from the 174th.
There were several early attempts
to rescue the Witch Doctor crew, but the
enemy fire was so intense from all sides that
the efforts had to be stopped. Elliott and his
crew remembered how startled they were
when gunfire broke out from all sides of them
as the rescue helicopters attempted their
approach. An Air Force “Jolly Green Giant,”
whose jungle penetrator got to within ten
feet over their heads, was forced to abandon
the attempt because of the heavy fire. The
enemy ground fire was so intense that one
of the “Sandy” A-1 Skyraiders was shot

down. Fortunately, the USAF Jolly Green
helicopter was able to get that pilot out. The
Air Force coordinated the air cover over the
Witch Doctor crew, with FACs (forward air
controllers) flying OV-10 Broncos, stationed
in Thailand, from two units with the call signs
“Hammer” and “Nails.” (The Hammer’s theme
song was, “I would rather be a Hammer than
a Nail.”)
On the ground: The crew made initial
contact with the USAF FAC, Hammer 55,
Captain John Wright, who reported eight
flight levels of fighters from the Air Force, the
Navy and the Marines, who were holding high
and ready to protect the downed crew. “They
would be our saviors,” said Lieutenant Elliott.
Elliott continues: It wasn’t long after
that, we called in our first of 97 air strikes as
the NVA would threaten us. We figured out
where a stream was and tried to move to it.
There were just too many active NVA antiaircraft positions between us and the stream,
so we gave up that idea.
While we were doing this, we discovered
a pipeline carrying fuel, and reported this to
the FAC. Later in the day, he told us that he
would be “out of the area for awhile,” and
we didn’t understand why. Soon the ground
began to shake and limbs fell off the trees.
We determined that he had to move away
while the B-52 strike (arc-light) was put in
about a mile from us.
That evening we received a pretty
serious ground probe from the NVA, that in
retrospect was probably intended for us to
use up our ammo. My most vivid memory
of that evening is the “pop” sound of the
spoon on a grenade flying toward us, then
bouncing off the trunk of a tree in front of us,
and exploding on the other side of the tree.
Thank God for the U.S. Air Force AC-130A
“Spectre” gunships. They were night vision
equipped and would fire within 20 to 30 FEET
of our position. The NVA quickly learned that
any serious threat against us was quickly met
with an air strike during daylight hours and
Specter during the night.
The 14th Combat Aviation Battalion’s
ORLL reported: “There was a total effort to
extract Lt. Elliott and crew, but enemy fire
prevented Air-Sea Rescue from extracting
the downed crew. The crew of Witch Doctor
5 from the 174th AHC spent their second day
on the ground west of A Luoi.”

As mentioned previously, we put in a
total of 97 air strikes during our “visit to Laos.”
The USAF FAC reported that, at one time, he
had eight sets of bombers stacked up waiting
to put their loads in around us. Only once did
they scare us. When the FAC talked to his
jets, he would have to tune his radio to their
frequency and couldn’t talk to us. A Thai team
put a load of CBU (cluster bomb units) in very
close, and we couldn’t tell him just how close
it was. Our gunner was hit in the arm from
some of the shrapnel.
Another strange thing happened on this
day. A lone NVA soldier happened along, and
I shot him with my .38 pistol. I then crawled
over to get his canteen because we really
needed the water. When I returned to our pit,
we discovered that the canteen was mostly
empty. It had one bullet hole in it with the
bullet still inside. I looked toward the NVA
soldier I had “killed” and he was gone! A
friend of mine still has the canteen.
BG Sid Berry flew over us that morning and
said they had a plan for “one more thing” to
get us out, but after that we were on our own.
Naturally, we understood there is only so
much anyone can do, but those were pretty
scary words. For security reasons he didn’t
tell us what they planned to do. It involved
inserting the HAC BAO company about a
mile southeast of us that afternoon. The Hac
Bao were the Black Tiger troops of the 1st
ARVN Inf Div that would recover downed US
crews in Laos.
We weren’t exactly sure what was
going on at first. Then we could see what was
obviously a combat insertion, and listened
to almost continual fire fights as the ARVN
(South Vietnamese soldiers) worked their
way to us. The FACs dropped resupply
canisters to us. During the entire time, I
think they dropped six canisters, which were
really flare canisters packed with sponges
to protect the water bottles and radios. We
only got a little water this way. We were really
fortunate that one of their radios worked
because by the end of the second day the
batteries in the survival radio we had taken
from the ship were dead. That evening the
NVA that passed by our position didn’t seem
to be directly interested in us, but seemed to
be falling back from the pressure the HAC
BAO put on them. We continued to use the
Specter gunships that evening.

Mayday mayday mayday

mayday

Mayday mayday mayday

Ray Richards and a
“very tired” LT Butch
Elliott.. Shark 1LT
Bob Hackett, SP4
Red Jones (Avionics)
and Dolphin WO1
Jim Story.

March 7, 1971 - The 101st Division’s
ORLL (Operational Readiness Leasons
Learned) states that during the period 7-10
March, the forces from LZ HOPE linked up
with elements to the south on the escarpment.
As enemy pressure began to build in the
Tchepone area, all elements withdrew south
of Route 9 and began moving toward SOPHIA
WEST.
The 14th CAB’s ORLL reported that Lt.
Elliott and crew were extracted with negative
injuries. I don’t remember sleeping at all
during those three days and two nights. We
were very much aware that the HAC BAO
were getting close to us. We could talk to the
FAC and he had a Vietnamese “backseater”
who could talk to the HAC BAO. We had
arranged a password -- we were to call out
“Witch Doctor” and they “HAC BAO.” But they
kept saying “A OK.” We’d tell the FAC that
they were not saying the correct words and
to have his “backseater” get it right, but this
never happened. It really didn’t matter much,
for we only had four rounds of ammo left
when they got near us. If it hadn’t have been
them, we would have had to go with whoever
it was anyway.
We linked up about 3 p.m. and moved
back over the same terrain and trails they had
taken to get to us. It took us about 3 hours.
We passed concrete bunkers and some
impressive NVA works. It was obvious that
the NVA had “built to stay” in this area. I don’t
remember seeing any HAC BAO KIAs, and
I think I would have noticed if they had any.
They were very good troops and certainly
had our respect and appreciation--they saved
our lives!
When we got to the PZ (pickup zone),
all the trees had been cut and it was ready.
Helicopters from A Troop, 2d Squadron, 17th
Cavalry, 101st Airborne Division, performed
the extraction. Over the years, several people
have claimed to have been my “rescue ship.”
We’d talk things over and their version of
the story just didn’t square with my memory.
Then I met Frank Esposito from A Troop, 2/17
Cav, who remembered things just as I do.
At the 1992 Vietnam Helicopter Pilots
Association (VHPA) reunion, I met Frank
again, and I signed his DFC (Distinguished
Flying Cross) orders that he got for rescuing
me. Return to the crash site with the FAC’s:
When we got back to our company, Dale (Maj.
Spratt) grounded me. I was very interested in
meeting the FACs that had done so much for
us, so since I couldn’t fly with my company, I
hitched a ride down to DA Nag and went to
meet them. By coincidence, one of them was
returning to support the operation and asked
if I wanted to go along in his USAF OV-10. I
was very curious to see this area again, so I
went. He showed me our wreck and all the
area around it. That was really special, and
it helped me understand what we had lived
through during those times.

Today: Butch Elliott has maintained
contact with everyone except Richard
Gebauer and Rumaldo Salinas, both of
whom Butch has not been able to find.
He has found and contacted the following
Hammer FACs:
Hammer 21: William Roger Carter
Hammer 86: Charles R. Hosmer
Hammer 55: John A. Wright
Hammer 59: William P. Applegate
Hammer 84: Thomas O. Flemming
Dolphin 29 Shot Down in Flames:
Also on 5 March 1971, about 15 minutes
after Witch Doctor 5 was shot down,
“Boats 29” (Dolphin 29’s call sign for Lam
Son 719) Dolphin UH-1H 68-15215 was
also shot down by anti-aircraft fire within
a “klick” (kilometer) of the Witch Doctor.
He was west of the intended LZ. Already
burning in flight, the helicopter landed
hard, leaning to the left, then rolled over
and was engulfed in flames. Miraculously,
the crew survived the crash and was later
extracted, but all the ARVN (Vietnamese)
troops on board perished.
The Aircraft Commander was
CPT Robert Johnson, the co-pilot was
WO1 Jim Story, the crew chief was SP4
Eddie Nichols, and the door gunner was
Lee Fairchild. For a short time, Pilots
Johnson and Story were tangled up in
their harnesses, but they were able to
disentangle themselves and escape the
burning aircraft. To escape the flames,
both Nichols and Fairchild had jumped
from the helicopter at low altitude before
it hit the ground. Fairchild was then
pinned under the left side of the aircraft
as it rolled over. To this day Lee doesn’t
know how he got out from underneath.
Lee said, “I found myself laying
away from the wreck! Then I found
CPT Johnson walking in a daze near
the chopper. We both tried to rescue
whoever was remaining inside. We could
hear screams. The flames and the heat
were too great. The ammunition was
firing off and ‘zinging’ everywhere. There
was no hope for whoever was still in
there. I actually thought it was Nichols,
but he was already on the rescue ship.”
Dolphin 17 had landed and extracted
all crew members except Story, who
couldn’t be found and was presumed
dead in the burning wreckage. Story was
around the wreckage somewhere but not
with the others.
He was later
found “wandering”
at the crash site
and extracted as
well after he found
some
ARVNs
and confiscated a
PRC-25 (radio).

Ladies and Gentlemen,

First, I would like to thank COL Hibner, COL Moulton, CSM Brennan, and COL Dave Theisen, the
Executive Director of the Army Engineer Association for this Honor. I would also like to thank
my friends from both my Engineer and Aviation assignments and my Family for traveling so far
“out in the Woods” to attend. In your program you will find 178 names of Engineers that were
previously inducted into the Engineer OCS Hall of Fame. I researched the records of the Vietnam
Helicopter Pilots Association and could not find a single one of those names in that Directory.
I believe that I may be the first Engineer to be Inducted into this austere group for an achievement
while assigned as a pilot in an Army Aviation Unit.
For those who don’t know, the Army did not have an Aviation Branch after Congress took the
Army Air Corps away from the Army and made it the Air Force. That changed in 1983 when the Army
Aviation Branch was formed. From 1965 to 1973 the Army used Officers from all of its branches
to staff the Aviation units in Vietnam. Unlike other jobs in the Army, that one was voluntary.
Of the 40,000 pilots in Vietnam 17,350 were Commissioned Officers and 4,300 were Engineers. That
was nearly half the number of OCS Graduates in that time frame. There were 940 Commissioned
Officer pilots killed in that war and 94 of those were Engineers. Don’t look those numbers up
because they vary depending on who you talk to, but they are close.
In 1976 General Gribble as the Chief of Engineers gave a speech in an auditorium full of Engineer
Officers about his review of Engineer Officer Efficiency Reports and he said this: “The Army
Corps of Engineers eat their young compared to other branches.” He said Engineers are far
too analytical in their thinking so rated lower. He went on to say that the Engineers treated
those officers who volunteered to fly during Vietnam like stepchildren because they had been
company commanders and platoon leaders in something other than Engineer assignments. I was
one of those guys and had to work extra hard to prove I really wanted to be an Engineer.
This induction into the OCS Engineer Hall of Fame was an honor I was aware of because many
of my fellow Engineers had recommended me but the Award of the Silver De Fleury medal was
a total surprise. I believe the Army Engineer Association recommended the induction, but the
Regiment Awarded the De Fleury Medal named after François-Louis de Fleury.
De Fleury was a French nobleman who had joined the British Army in 1768, then resigned and
joined the Continental Army during the Revolutionary War. He was in half a dozen major
battles including Yorktown and at Valley Forge George Washington made him an assistant to
Frederick Wilhelm von Steuben who reorganized the entire Continental Army.
In addition to the recommendations from my fellow Engineers I was awarded a Silver Star
for action against an Armed Force in the Kingdom of Laos in March of 1971. I was flying a Huey
helicopter on a recovery mission when I came under fire and lost my engine at low level and over
dense jungle. I had a co-pilot, a crew chief, a door gunner and three maintenance specialists
with me. I had seen half a dozen helicopter crashes in the jungle, and I had determined that
we had not been taught the best way to approach that problem. We were taught to slow the
chopper down and hit the jungle level. That caused the rotor system to hit the tree trunks
with full force and every time it would tear the transmission out of its mounts killing the
crew chief or door gunner or both. I maneuvered the helicopter so as to crash nose up and tail
boom down which slowed the impact of the rotor because it hit branches before tree trunks. It
worked and we all made it out of the crash but immediately came under intense enemy fire. The
story is a long one but basically, we spent three days and two nights under continuous attack,
called in 97 air strikes, discovered a fuel pipeline, and witnessed a B-52 bomb strike on a fuel
farm within 2 miles of our location. 100 South Vietnamese Rangers fought their way for two
miles over 2 days to rescue us.
Gentlemen if you are ever in a battle and you hear the PING of the spoon from a hand grenade
and then a distinct THUD as it hits a tree in front of you, be sure to thank God for the tree
he placed where he did! I did. We later discovered we had crashed in the middle of a North
Vietnamese Army Divisional Head Quarters. That Silver Star was presented to me by a COL
James Phillips on the Parade Field right here at Fort Leonard Wood in August 1971. You have put
me among true heroes of the Army Engineer Corps,
and I am sincerely Honored to be accepted into this
sacred and famous group of Engineers.
Now before I quit, I would like Jim Watkins to stand up.
Jim was with me when we were shot down in Laos in
1971. Jim was a helicopter mechanic and had been in
Vietnam for 10 Months of his 12-month tour. He had
never been in a helicopter other than a test flight
around our own airfield flight pattern that whole
time.
Four years ago, Jim and I, with our wives, met in Myrtle
Beach to visit with the guy who flew the helicopter
that pulled us out of Laos. At that meeting Jim said
he had always wondered why he was on that flight,
so I told him, “Because I had selected him”.
And Jim and I are still friends.
		
Thank you all for coming.

Butch
OCS Hall of Fame Induction Ceremony

‘I Love Soldiers and Making a Difference in
Soldiers’ Lives’ By Mr. Kipp Hanley
CW5 Mohammed Badal, Chief of the Contingency
Construction Branch for the Army Corps of Engineers, poses
at the Pentagon.    Chief Badal immigrated from Bangladesh
and enlisted in the Army to be an engineer.   The Army
became Mohammed Badal’s home away from home shortly
after he moved from Bangladesh to the U.S. in 1995 as part
of the Diversity Visa Program.   Today, the CW5 and MOAA
member is returning the favor to deployed American soldiers
laying their heads down to sleep at night. As the Chief of the
Contingency Construction and Operational Energy Branch at
the Army’s Office of the Chief of Engineers in the Pentagon,
Chief Badal and his group create design standards for
structures built from locally sourced materials that can safely
house U.S. soldiers and their allies stationed in harm’s way.
The Contingency Construction and Operational
Energy Branch was created 10 years ago to safely and
cost-effectively house U.S. soldiers during the conflicts in
Iraq and Afghanistan, according to Chief Badal’s boss, COL
Clete Goetz, director of the Office of the Chief of Engineers.
This fall, under the Army Facilities Components System
(AFCS) Program, the office is expected to roll out 25 new
standards to U.S. European Command and 25 more the following
year to U.S. Indo-Pacific Command, Chief Badal explained,
“What the Army realized is that to fight in a sustained combat
operation, you need a strong infrastructure backbone.   You
have to house the soldiers; you have to feed them and [provide]
shelter from the environment. They realized that advanced
planning is the key to success. As soon as you pass beyond
the tents, that’s when you look at sustainment operations,
and engineering and planning is really the key to success.”
Building was in Chief Badal’s blood at a young age. As
a child, he spent time leaning over his father’s shoulder
at the drafting table. When he came to America at 19,
he noticed how those working construction only worked
during certain times of the year due to the weather.  
After getting off work one day from an Italian restaurant in
New York City, Chief Badal went to an Army recruiting station in
Times Square to ask about joining the service. The military was
a place he thought he could develop his interest in carpentry
and masonry while providing a service to the nation that
recruited him. Once enlisted, Chief Badal spent the next two
decades furthering his education and rising through the ranks.
Chief Badal earned a master’s degree in project management

from Colorado Technical University in 2013 and became a chief
warrant officer 5 earlier this year. Not only has Chief Badal’s
superior technical expertise impressed his bosses over the
years, but so has his ability to communicate that knowledge.
Chief Badal deployed to Afghanistan in December 2006 as
part of the 19th Engineer Battalion, stationed at Fort Knox, KY,
under the command of then-COL Jeff Hall who was a Captain
at the time. While deployed, Chief Badal spent a few months
overseeing the construction of living quarters for U.S. soldiers,
which involved organizing and communicating with a group of
Afghan laborers. In just three months, they were able to build
three brick barracks, a dining facility, and maintenance facilities
for an additional 300 U.S. soldiers. “[Badal] was able to coach
us on the cultural complexity [of the group] we were working
with,” said COL Hall, who is now in command of the 555th
Engineer Brigade at Joint Base Lewis-McChord, WA. “There
were enough similarities [in their languages] that he was able
to get the gist of what they were saying and vice-versa. … It was
a massive undertaking, and we could not have done it without
the local [Afghans] and could not have done without Mr. Badal.”
COL Goetz also praised Chief Badal’s inquisitiveness and
eagerness to take on new projects. Chief Badal has been working
on finding environmentally friendly solutions for water and fuel
challenges for deployed soldiers, as well as improving energy
efficiencies at overseas contingency sites. He has also teamed
with the Army Construction Engineering Research Laboratory in
its efforts to use 3-D printing to construct those sites. According
to Chief Badal, this technology has yet to be implemented in the
field but holds promise. “I love engineering, I love soldiers and
making a difference in soldiers’ lives,” Chief Badal expressed.
“Anything we can do to enhance the quality of life for soldiers
and their families, we should continue to do that.” “The
motivating force behind his passion is to make things better,”
continued COL Goetz of Chief Badal, “We are really lucky to
have him. He is special.” This article is courtesy of the Military
Officers Association of America, the nation’s largest association
of military officers. Learn more: www.moaa.org/join.
Mr. Kipp Hanley is MOAA’s staff writer. He is the son of an 82nd
Airborne paratrooper and has spent the last 26 years working in
journalism and public relations.
Photo by : Mike Morones/MOAA

The 502nd Multi-Role Bridge
Company (MRBC), 19th Engineer
Battalion,
Fort
Knox,
KY

Riverine Live Fire
By CPT Thomas J. Foley & 1LT Courtney K. Linnemeie
Photos by Renee Rhodes

has not only been working on building bridges, it has also been
working on increasing the lethality of the MRBC community
as a whole. On February 1, 2022, the 502nd MRBC conducted
the second ever BEB Riverine Live Fire Exercise (LFX),
one year after the inaugural Riverine in January of 2021.
Various
logistical
obstacles
were
overcome
prior to this LFX. These obstacles included a need
for actual mounts, lane and LFX development, and
leader’s certification on a newly drafted LFX range.
The results of the 502nd’s actions led to a successful
way to execute these types of ranges and an overall
improvement to the entirety of the Engineer Regiment.
In 2018, the Army began replacing the old MK2 Bridge
Erection Boat (BEB) with the M30 Bridge Erection Boat.
Upgrades to the BEB include the maneuverability, the main
control system, and the maximum speed; all increasing
the capabilities of the boat. The MK2 BEB included a
built-in weapon mount at the rear of the boat. 		
The newer BEB however, is missing this same
feature while the Bridge Erection Boat is not an
inherently offensive platform, removing the rear platform
did decrease the defensive capabilities of the unit.
This mount allowed the crew to provide security both
away from the bridge, during rafting operations, and
along the shorelines should that become necessary.
Another significant change is the relocation of the
engine and storage compartments to the middle and
rear of the boat in the M30, eliminating the possibility
of utilizing the same rear location positioning for a new
gun mount on the updated BEB. This opened option of
attaching a gun mount on each side of the boat, allowing
greater firepower. In addition, repositioning provides
the added benefit of enabling the gunners to have a
better line of sight to the front and rear of the boats.
The new boat mount for the M30 Bridge Erection
Boat (BEB) has been an ongoing labor beginning with two
previous 502nd MRBC commanders, CPT Michael Darden
commander from December 2018 to June 2019 and CPT
Nicholas Keller commander from June 2019 to December
2021. With the new BEBs, CPT Keller determined that
placing the mount in the rear of the boat would not work
due to the engine tanks and cargo hatches both being in
the back and leaving the gunner exposed to enemy fire. The
Vikings decided the best option was placing the weapon
platform toward the middle of the boat, mounted on the
side. This option provided more stability, larger sectors
of fire, and created minimal impact on boat operations.

Preparation

Fort Knox provides a unique opportunity for the
boat crews to practice their skills on mounted weapon
systems. The Salt River generally runs southeast to
northwest through its robust training complex. Due to the high
banks of the river, it provides a generally safe area through
which to engage targets with minimal external impacts.

One difference between this range and many other
traditional ranges is the lack of standardized pre-planned targets.
This difficulty is due to the inherently unpredictable nature of a
river; if the targets are permanent and the water rises too high, it
could destroy them. With this in mind, the company was responsible
for setting up its targetry in the form of stationary silhouettes.
While the Army has many standards for different platforms’
gunnery, boat gunnery remains undeveloped, requiring the Vikings
to plan and develop their own. Typically, Army gunnery has ten
engagements. Using this baseline, the company allocated five
each to the port and starboard side gunners, with between three
and five individual targets at each engagement area with gunners
shooting both individually and simultaneously. Constructing
the lanes involved the team traversing the river and physically
placing the targets in the assigned target boxes along the shore.
The Vikings utilized an innovative qualification standard
in order to qualify and certify leaders during the company M249
Squad Automatic Weapon (SAW) qualification range. Once Soldiers
had qualified on SAW standardized tables they then went into
one addition to the current dismounted qualification standards
by firing from the mounted platform. This was accomplished by
bringing the BEB to the range and downloading onto stabilized
platforms. While it was impossible to simulate shooting from a
moving platform under these conditions, it did give the gunners
some familiarity and confidence that the weapons mounts would
operate effectively during the Riverine Range and allow leaders to
train on proper oversight procedures for the new weapon mounts.
Having executed the Riverine once already, the
company looked to find a way to improve from the original
LFX. During the first Riverine, they tested out two different
kinds of mounts; version one was adjustable in height, while
version two had a larger metal plate at the base of the mount.
The main advantage of adding the metal plate at the bottom
of the mount was to make it more stable, but it extended past
the edge of the BEB. In addition, the extended mount made
it so the boats could not pull up next to each other in fear
that it would break the mount off of the boat. Therefore, the
decision was made to move forward with version one with teams
utilizing these during the second iteration of the riverine LFX.

Execution

The platoon tasked with running the range had two BEBs
dedicated to running the actual Riverine and one boat that was
the designated safety boat. The safety boat held the company
medic and the range safety officer. Each BEB that was running
the lane had the boat operator, both gunners, and a lane safety
for each firer. The purpose of having two boats prepared for
running the lane was to provide redundancy if one BEB went
down and allow for faster transitions as the second boat was
back at the slip getting loaded with firers and ammunition.
Each crew conducted at least one dry and blank run before moving
on to the live iteration of the Riverine. The gunners completed all
three iterations consecutively to ensure safety. The range safety
officer controlled the live ammunition on the safety boat during the
first two iterations. Once each crew had completed their dry and
blank iterations, the safety boat pulled up beside them and handed
them the live ammunition. The separation of the ammunition
helped ensure safety while allowing for a quick handover for
the live iteration. Once complete, they would return to the slip
area, and the next boat would head out for its engagements.

Way Forward

As the MRBC Community looks to continue
improving the survivability of the boats and their crews,
several future efforts are moving forward. One of the original
reasons the 502nd created their mount was requests
from PM Bridging asking for ideas from industry and the
force. While the Vikings were more limited in the available
resources than some commercial options, they decided
to try to modify existing weapons mounts and attach
them to the boats utilizing their welders. Although this
construction did not result in the cleanest-looking mounts,
they were certified to be safe to use and provided a good
starting point for both testing and future development.
		
The company learned three critical lessons from
the initial testing of the mounts. The first, and most easily
fixed, is adding a part to the mount to enable the more secure
attachment of a “catch bag” to collect the dunnage from
the range. While not significant, the lubricated casings and
links falling into the water have the potential to cause some
environmental damage. The links and rounds that do not go
into the water land at the bottom of the boat, which could cause
potential footing issues if enough dunnage accumulated.
The second lesson learned from the first range, and fixed for
the second, was the addition of bolts on the base plate to
limit the angles along which the weapons can traverse. The
company added the bolts for safety reasons, preventing the
gunners from traversing the gun too far forward and putting
those in the front of the boat at risk. Unfortunately, due to
the size of the initially constructed platform, the team was
forced to limit the distance the gun could traverse to the
rear. While not necessarily a show stopper, this does limit
the boat crew’s ability to react to ambushes from the rear
quickly. The third lesson learned from the ranges would
be how the mounts are attached to the boat. The unit has
been bolting them to the side, but using a clasp would
enable the mounts to transition from one BEB to another
easily. PM Bridging is already working on this option, and it
is what they currently have on the mounts they are testing.
Another significant future development for the boat
crews is the development of gunnery tables, which enables a
valid certification, similar to the way crews on other platforms
are already qualified. While this is not the primary mission of
the BEB crews, during rafting operations, MRBC crews are
often near the front lines. Therefore, it is essential that, should
the need arise, they can safely and successfully execute their
mission. Properly implementing gunnery tables requires the
use of targetry that gives input to the gunner and grader.
Unfortunately, the addition of permanent targets is complex
due to the cost necessary to protect such targetry from
water damage as river levels rise and fall. This development
also requires the construction of additional similar ranges
on other installations with MRBC, another prohibitive cost.
The 502nd Multi-Role Bridge Company is excited
about the leaps and bounds that are taking place in the Engineer
Regiment and is grateful to be part of the process. The company
plans to continue to execute the Riverine Live Fire Exercise
each year to keep them the most lethal MRBC in the Army.
The Vikings have continued their contact with PM Bridging
to further this goal. After doing some fit testing with the 50th
MRBC out of Fort Leonard Wood, PM Bridging has expressed
interest in doing further testing for both fit and firepower
at the Fort Knox Riverine Range in the upcoming months.

CPT Thomas Foley is currently the commander for the 502nd Multi-Role Bridge Company, 19th Engineer Battalion, Fort Knox, KY. He is
currently working with industry partners to conduct additional testing on commercially produced mounts.
1LT Courtney Linnemeier previously was the XO for the 502nd Multi-Role Bridge Company, 19th Engineer Battalion, Fort Knox, KY from
March 2021 - April 2022. She is currently working as the Military XO to the US Army Corps of Engineers Southwestern Division Commander
in Dallas, TX.

864TH Engineers Construct Elementary
School, Build Foreign Relations

Article by 1LT Ashtyn Hanna
Photos by SGT Cody McDonald

The 557th Engineer Construction Company (ECC),
555th Engineer Brigade, participated in Cobra Gold
2022, where they constructed a 20.2 meter by 7.4
meter multi-purpose building for the Baan Thung Nui
Elementary School in Krabi, Thailand. Cobra Gold is
part of the Engineer Civil Assistance Project wherein
Army (all components), Air Force, and Marine units
collaborate with the Royal Thai Armed Forces (RTArF)
and other INDOPACOM nations to construct schools
for communities across Thailand to build trust,
lasting relations, and proficiency by collaborating on
construction projects. The 557th ECC was responsible
for constructing of one of the five schools built during
Cobra Gold. The Baan Thung Nui School was the
most remote school built in the history of Cobra Gold
and created many unique training opportunities.
The Baan Thung Nui project site is over
11 hours away from Bangkok and outside the
reach of established construction districts. The
isolated region allowed the 557th Soldiers to adapt
to limited resources, communicate with local
contractors, and build relations with the Thai Army
to overcome the complex challenge of operating in a remote area.
From January 29 to March 3, 557th Soldiers demonstrated
Engineer tasks and skills to Thai Soldiers from the 5th Engineer
Battalion, 5th Infantry Division, RTArF. The Thai Engineer platoon
consisted of 21 Soldiers capable of supporting manual labor, limited
finishing work, and education of Thai Construction practices.
557th Soldiers were cross-trained in Thai-style finishing
work, including stucco applications and ceramic tile installation,
while in return they shared knowledge with the Thai Engineers on
each distinct portion of the building process aside from finishing
work. 557th Soldiers led diverse teams that included RTArF
Engineers, interpreters, and civilian heavy equipment operators.
Communication was key to the project’s success, as every
detail of the project required precision and accuracy. Often, the
unit found that despite the interpreter’s English proficiency, certain
technical terms did not translate correctly into Thai. For example; to
complete site preparation and general earth moving tasks required
a backhoe, but the contractors delivered a mini-excavator to the
site instead. 557th leaders overcame the challenges of operating in
a foreign country with language and material barriers by utilizing
managerial techniques to bring parties to a common understanding.
557th Leaders first overcame the language barrier by drawing
pictures of equipment and techniques to educate the interpreters
and then learning the associated word in English and Thai.
The use of civilian-contractor interpreters also forced U.S. and
Thai leaders to adapt their communication style to emphasize project
priorities and mission requirements. Coordination for materials drop
off and sub-contractors arrival on-site were imperative for efficient
progress on the site. 557th Leaders persevered through many
challenges while coordinating with civilian contractors and the RTArF.
Contracted equipment failed often or did not meet described capabilities.
The equipment issues forced strong relationships between 557th
Soldiers and contractors. In order to understand and compensate for
the limits of each individual contractor, leaders spent hours interacting
with vendors directly. The time spent developing relationships
prioritized the project site for material delivery or equipment repair.
Thai Soldiers and 557th exceeded expectations by working
against seasonal storms. They installed doors, windows, & appliances,
laid over 2,500 concrete masonry blocks, 60 cubic meters of concrete,

Soldiers from the 557th Engineer Construction Company (ECC), 864th Engineer Battalion, 555th Engineer Brigade, I Corps during the
2022 Cobra Gold Operation constructing the Engineer Civil Assistance Project school for Ban Thung Nui (local village). Construction
tasks in the photos include placing concrete, column footers, floor tiles, roof tiles, and truss welding. Additionally, the unit’s
recognition from BG Ellis (I Corps Chief of Staff), material donations, initial, and completed project photos.

and 10 trusses with over 240
welding points, and even
requested to work longer
hours throughout the night in
order to meet the completion
date against weather delays.
The units’ welding team
requested to work 21 hours
straight when rain and lightning
halted
work
throughout
multiple consecutive mornings.
Soldiers acquired a deeper
understanding of Thai culture,
beliefs,
and
construction
styles. The school’s principal,
Teacher Oil (pronounced ‘eye’)
or Mrs. Nipa, took an active
role in the mission. Mrs. Nipa
provided temporary solutions
to equipment issues throughout
the mission. For example,
during a delay in the unit’s equipment from customs,
Mrs. Nipa borrowed an auto-level for surveying, a circular
saw for woodcutting, and other basic hand tools from
Thung Nui Village’s Department of Agricultural Activities.
When raising the first column, the community gathered
to meditate and worship the local spirits and Buddha. The
community’s monk arrived on site to declare the most auspicious
location of the first column, and the unit installed footers
and columns in a clockwise fashion from the initial column’s
placement according to the monk’s request. This minor detail
in the construction timeline was important to the Thai’s culture
and beliefs. Therefore, while it generated additional hardship,
the unit was obligated to ensure each footer, column, and
rotation of concrete placing followed the monk’s instructions.
The unit leadership met and fostered a relationship with the
local community leaders. Among the leaders, Khlong Thom
District Chief donated drinking water to both U.S. and RTArF
units to “demonstrate the village’s appreciation and friendship
from Thai citizens.” 557th ECC, in turn, donated over 100
necessity goods to the school as dedication to their students’
education and wellbeing. The new building expanded the
school’s ability to facilitate education to over 100 students.
557th ECC and Thai Engineers demonstrated esprit de corps
to the South-Eastern Pacific and demonstrated American
excellence and reliability to allied nations. Concurrently,
Soldiers gained experience of constructing a 750 cubic meter
building with Thai Engineers under adverse conditions.

1LT Ashtyn Hanna is a 12A/EN Officer, Platoon Leader for 3rd Platoon, 557th
ECC, 864th EN BN stationed at JBLM, WA. 1LT Hanna served as the unit’s Platoon
Leader, Site OIC/Supervisor, and Site Contracting Officer Representative (COR)
and was responsible for coordinating contracted personnel and materials, as
well as Soldier equipment and support for the construction of the Ban Thung
Nui Elementary School in Phru Din Nah Krabi, Thailand.

416th Theater Engineer Command SGT Cory Lee, at far left, a carpentry mason by trade, but the decontamination
noncommissioned officer in charge for the exercise, helps support the proper donning of the hazardous material suits, as
well as the follow through of the entire decontamination process. Photo by MSG Jessica Espinosa

Mass casualty

Exercise prepares for worst case Scenario
By MAJ Khoran G. Lee & MSG Jessica C. Espinosa
Rescue groups from the Army Reserve responded to a mass casualty
event at the Las Vegas Motor Speedway after a terrorist detonated
a homicide vest. It was peak hours as bodies lay everywhere
in disarray; confusion of the injured and fear from those nearby
intensified the scene. As a part of this scenario, local emergency
management agencies established the civilian reception center
after a terrorist attack had already occurred. Military and civilian
entities worked together to direct affected civilians to this reception
center to receive food, water, medical and evacuation assistance.
A secondary attack targeted the reception center, located at the
speedway. Since local civilian response agencies were overwhelmed
with their response to the initial attack, Department of Defense assets
were tasked with that response, said Mr. David Nelson, rescue group
supervisor for the Urban Search and Rescue Team. It’s a scene no one
wants but one that must be trained for – especially when agencies both
inside and outside the DoD must work together to respond effectively.

Top left: Members of the 409th Engineer Vertical Construction Company out of Windsor, Colorado, work together during the scenario to construct a wall support after a bomb went off at the Las Vegas Motor Speedway during a mass casualty exercise. Top Right: Urban Search and Rescue teams with the 409th Engineer
Vertical Construction Company out of Windsor, Colorado, joined other response team to carry out real–time reaction to the mass casualty event. There was a decontamination station for those affected with burns from chemical, biological, radiological, or nuclear (CBRN) exposure. Additional efforts came from CBRN
reconnaissance teams, medical operations, and emergency construction teams along with the search and rescue efforts. Center: The 409th Vertical Construction Company trains at the Henderson Fire Training Center in Nevada in the days prior to the mass casualty exercise. Items such as emergency casualty evacuation
and decontamination training were a key part of integrating into the exercise. Bottom left: The decontamination station ran like a well-oiled machine. SGT Cory Lee, a carpentry mason by trade, was the decontamination noncommissioned officer in charge for the exercise and helped support the proper wear and follow
through of the decontamination process. Bottom Right: SFC Class Dean Behling, Urban Search and Rescue noncommissioned officer in charge, briefs during the mass casualty exercise. This page: Commanding General, MG Matt Baker, 416th Theater Engineer Command, visits the mass casualty exercise while engineers
are in full swing of constructing safety measures after a bomb went off at the Las Vegas Motor Speedway Jan. 28, 2022.

In the latest version of Field Manual 3-34 Engineer
Support, Defense Support Civil Authorities (DSCA) includes
operations that address the consequences of natural or manmade disasters, accidents, and incidents within the United
States and its territories. Army forces conduct DSCA when the
size and scope of events exceed the capabilities or capacities
of domestic civilian agencies.” In this scenarios Army Reserve
units are the first military force to respond in of support civilian
agencies.
Under the 416th Theater Engineer Command, Soldiers
joined other Army Reserve units and civilian agencies to ensure
they are ready for any stateside terror attack or natural disaster
during the week long training event in Nevada that culminated
with the mass casualty exercise Jan. 28, 2022. “The motto for
this mission is to prepare for America’s worst day,” expressed
1LT Torrence Hass, 409th Engineer Vertical Construction
Company commander out of Windsor, CO.

		
The Urban Search and Rescue teams joined
other response elements to carry out real–time response to the
mass casualty event with a decontamination station for those
affected with burns from chemical, biological, radiological,
or nuclear (CBRN) exposure. Additional efforts came from
CBRN reconnaissance teams, medical operations, emergency
construction teams, and search and rescue efforts. Engineer
units tasked to support DSCA must be qualified urban search
and rescue rescuer and urban search and rescue extraction
through formal training, per FM 3-34.
Mr. Nelson supports the mission as a member of the
Civilian Incident Command System (ICS) working with 409th
Soldiers as they respond and work through the incident, and
their trainings throughout the year. The formal training 409th
Soldiers receives includes training on rescues involving rope,
confined spaces, vehicles and machinery, trenches, and
structural collapse as a level one or level two rescuer. “The

mass DECON unit is here to provide mass casualty DECON
in our search and Urban Search and Rescue team are here
to shore up the structural damage in the blast, so they have to
construct a raker shore to stabilize a concrete wall. And they
also have to put up a two-post vertical shore underneath the
viewing stand to facilitate rescues up in the bleacher area,”
explained Mr. Nelson.
When the Urban Search and Rescue team is training,
they practice many different shoring techniques, such as the
two-post vertical or 8-foot raker systems to stabilize an unsafe
building structure such as the speedway to handle the results
of the significant structural damage from the secondary attack.
In the scenario, many people experienced various injuries
from the initial explosion. Some patients have blast trauma and
crush injuries from being trampled. A couple of victims fell from
the bleachers, and other have common medical problems.
Prior to initiating saving operations, rescuers constructed

shoring to stabilize the remaining structures in order to lessen
the chances of secondary collapses which could occur during
their rescue operations and endanger the safety of both
victims and rescuers as they extract wounded patients. In the
simulation area, Soldiers addressed victims, provided medical
care, and performed rope rescue systems to get victims out of
the bleachers and through the decontamination line.
Since victims were in the elevated areas of the grandstand
area, rope systems were required to facilitate the safe rescue
of victims. These rope systems consisted of both vertical
lowering and belay systems that allowed the rescuers to safely
manage the decent of victims to the ground. “It’s essential the
group personnel maintain awareness not just for the physical
hazards but watch out for structural collapse as it’s an unstable
structure,” stated SPC Erick Dovel, a horizontal construction
engineer. Even in training environments dangers exist, as
troops are donned in hazardous material suits and carry

Several 807th Medical Care Command (Deployment Support) detachments were attached to the search and rescue teams to
provide medical treatment as needed. After decontamination, the medics continue care at a treatment tent and then evacuate
victims to local medical support.

multiple detectors. “Entering into the hot zone, troops… are
always able to turn back at any moment. They know that.”
For SPC Dovel, the skills trained on during the simulated
exercise with the Urban Search and Rescue unit have been
transferable to civilian careers as he shared that “Learning
to be the Safety Officer has taught me a lot of how unit
operations run, how to be a leader, and how to speak
publicly. I am leaning on the skills learned here to help
get a position with the Colorado State Patrol.” SGT Cory
Lee, a carpentry mason by trade, was the decontamination
noncommissioned officer in charge for the exercise and
helped support the proper wear and follow through of
the decontamination process. “You got to get your game
face on whenever you go downrange,” SGT Lee said,
agreeing with Dovel about the dangers of the job. SGT
Lee’s civilian skills helped prepare him for the critical role
as decontamination supervisor. He revealed that “Working
as a warehouse manager, I had to learn how to ship and
handle hazardous material and this mission has helped to
give me a comprehensive understanding of how such a
process should look thanks to all the hazardous material
training we got for this mission.”
In the hot zone, Soldiers wear their suits to protect
them from mainly the radiation threat, which is more of a
respiratory hazard for them, so they don the Powered Air
Purifying Respirators (PAPRs). According to Lee the suits
protect them from any contaminants when working in a
disaster site like this.
The PAPR suits protect them from chemical and
radiological hazards associated with their rescue. These
suits also allow for more effective rescuer decontamination
once they depart the hot zone. “If we have walking wounded,
they will come along the showers where the rescuers would
be going; then my guys will be there. They have to get
monitored and checked to be sure that they’re clean before
they cross on over to medical,” SGT Lee explained that this
process is vital as cross-contamination could make things
far worse and “It’s important to have medics embedded with
the rescue team because of the hazardous environment.
And at the same time, we also provide medical support for

the engineers to make sure they’re good and we’re keeping
track of their dosage of radiation,” said SGT Kevin Sampson,
a healthcare specialist, also known as a combat medic, with
the 807th Medical Care Command (Deployment Support).
He said the real-world benefit of having medics on the
ground is a bonus. “It’s beneficial even in training because if
anything goes wrong, we’re right there with them.” Medical
command detachments were attached to the search and
rescue teams to provide medical treatment as needed. After
decontamination, the medics continue care at a treatment
tent and then evacuate victims to local medical support.
Civilian counterparts helped simulate an Incident Command
System that would respond to and work alongside Soldiers
during an event. Plus, active component observer-controllertrainers were on hand to immediately assess and correct all
decontamination functions during the exercise. “It’s difficult
to get all three together,” explained Mr. Jay Larsen, Plans
and Policy Chief, U.S. Army North Command, as each
specialty would need its own specific scenario and elements
to properly train. Fortunately, Nevada had it all.
The mass casualty exercise was hosted by the 455th
Chemical, Biological, Radiological, and Nuclear Brigade,
based in Sloan that falls under the 76th Operational
Response Command out of Salt Lake City.
MAJ Khoran Lee supervises day-to-day activities in the PA section. Responsible
for networking with separate staff sections to identify news-worthy events.
Develops coverage plans, and communication plans (COMPLANs) for highvalue events and exercises. Oversees the implementation of public affairs
themes throughout distributed messaging. Reviews product material for
public release, ensuring no SAPP violations are present and messaging and
themes are supported. Markets command information messaging to external
media. Interacts with media representatives, through media advisories,
press releases and in-person facilitation. Oversees social media program.
Reacts to crisis through mitigation and crisis communication planning and
implementation. Develops community relations events and interactions.
MSG Jessica Espinosa is responsible for the training, administrative and logistical
support of the section and its personnel. Provides direct public affairs support
to the PAO and Command group representatives. Is the primary PA trainer in the
command. Additionally: Manages daily operations, coordinates logistical support
for public affairs operations, to include maintenance of all equipment. Liaisons
with CSMs and SGMs; escorts news media representatives as required, controls
classified documents and serves as the OIC in his/her absence. Performs duties
as a Risk Manager. Provides constant content for the social media program by
interacting with down-trace units to gather products to push to the general public.

As the Army continues to
modernize combat systems and
update doctrine to prepare for
anticipated Large Scale Combat
Operations, so too must it enhance
training at the lowest levels. Our
CTC’s continually adapt their
capabilities and OPFOR packages
to provide the most realistic
opportunities for training units. These
efforts were evident in the Joint
Readiness Training Center’s most
recent addition—Strong Point Huff.
Strong Point Huff is a threelayered battle position consisting
of 510 feet of trench supported by
126 five-foot concrete walls. The
trenches enable covered movement
between five interlocking concrete
bunkers and one centrally located

command bunker. The bunkers have
three windows capable of supporting
up to a M2 .50cal machine gun and
1-2 riflemen. The bunkers provide
support to the middle layer of three
vehicle-fighting positions constructed
to allow an armored vehicle a hide,
turret, and hull defilade position in
each. Finally, a third and outer layer
of defense includes a 270-degree
perimeter, tied into natural terrain,
of concrete dragon’s teeth capable
of
anchoring
wire
obstacles.
The construction of SP Huff by
the 46th Engineer Battalion, 20th
Engineer Brigade, XVIII Airborne
Corps was a testament to military
engineering. From COL Andrew
Saslav’s, Commander of Operations
Group, initial intent in August of 2021

it would take ten months to deliver
a completed strong point. Design
phase would last the duration of
the project with the preponderance
from August-November 2021. The
procurement phase lasted from
December 2021 through May 2022
and the execution phase was 18
weeks from February thru June 2022.
The 46th Engineer battalion
provided nearly all aspects of the
project in-house to include design
(with USACE input), procurement,
and execution. With support from
stakeholders including JRTC and Fort
Polk G3, G3 Engineer, G8, Safety,
and
environmental;
Operations
Group (customer); civilian vendors;
and command leadership, the
battalion finished a project in under

a year while forging a new path in
military/troop construction. Using
troop construction saved the Army
$1.2 million and months of delays
with a civilian construction group.
The Joint Readiness Training
Center (JRTC) Operations Group
approached the 46th Engineer
Battalion (46 EN BN) in September of
2021 to construct a defensive strong
point consisting of three layers: a
standoff layer with concrete dragon’s
teeth for wire obstacles, a middle layer
of three vehicle fighting positions, and
an inner lay of networked trenches
and bunkers. COL Andrew Saslav,
Commander of Operations Group
(COG), intended to create a strong
point indicative of historical and
present day enemy positions in Large

Scale Combat Operations (LSCO).
The COG provided three key
points of guidance in the design:
bunker and trench system in concrete,
vehicles required both an entry and
an exit ramp in the vehicle fighting
positions for hasty maneuvers,
and the vehicle fighting positions
needed to account for vehicles
in design for future operations.
The Survey and Design (S&D)
section of the 46 EN BN underwent
a lengthy design process; this article
will highlight some of that process
later. The trenches include 126
walls ranging from 4’ to 10’ in length
(supported by vertical I-beams),
and span over 500 linear feet. The
trench layout requires only eight
different standardized wall types to

account for short angles along the
trenches. Five 10’x10’ bunkers with
three 6’ windows allow defending
units to provide fires on approaching
enemies. A central 12’x12’ bunker
provides a hub for command and
control. The vehicle fighting positions
provide three tiers with a hide, turret,
and hull position. The entry and exit
ramps have a 3:1 slope for hasty
maneuvers. A French drainage
system is at the base of each defilade
and runs throughout the subspace
of the trenches. The defilade walls
consist of over 1,000 railroad ties
supported by 108 lumber 8”x8”
vertical posts. The dragon teeth are
concrete pillars 6’ high. The distance
between adjacent dragon teeth is
no greater than 50’. All dragon teeth

46th Engineer Battalion Support to Increased
Lethality at the Joint Readiness Training Center
By 1LT Heath Coles and WO1 Andrew Flynn

have three layers of eyebolts to allow for a wired
perimeter. An effective occupation and defense of
the strong point would require one infantry company.
Planning: First, the team needed to develop
the scope of work. A project of this size is rare for
military construction; a shared understanding across
all stakeholders is essential during this stage. Dialog
among stakeholders ensured the design considered
both tactical and technical advantages. LTC Jon-Paul
E. Depreo, Commander of the 46 EN BN, provided
guidance regarding the means of construction and S&D
continued with additions and updates to the design.
The design team quickly identified stakeholders
and established roles and
responsibilities.
Stakeholders
included the Operations Group
Engineer; the JRTC and Fort
Polk G3, Engineer, and G8;
the 1-509th Infantry Battalion
Engineer (JRTC OPFOR); 46 EN
BN Commander, Construction
Officer (S3-C), Construction
Technician; key leaders from
the 687th Engineer Construction
Company (687 ECC); and
installation
environmental,
and safety officers. Bi-weekly
meetings provided the team a
forum for project development,
scope of work development, and
pursuing the necessary permits.
The design was one of
the greatest challenges. It was
beyond the normal capabilities
of an average 12T (Technical
Engineer). S&D needed to
account for the structural
security of 350 cubic yards of
concrete, roughly equivalent to
19 concrete foundations for a 1,500 square foot house.
The lead designer sought out expertise from the regional
United States Army Corps of Engineers (USACE)
resident engineer, the USACE Reach Back Operations
Center (UROC), and other professional engineers. This
yielded many useful recommendations the team had not
considered and subsequently implemented in the design.
Members of the design team conducted a site visit to
an existing trench complex in the Peason Training Complex
located at JRTC. Based on the inspected trenches, the
team added steel I-beams to the design. The design placed
I-beams no further than 10’ apart from one another. 687
ECC used concrete to secure the beams 7’ into the ground
with 5’ remaining above ground. The flanges of the beams
house the ends of the concrete slabs inside as a pocket. The
concrete slabs and beams together form the trench walls.
The use of I-beams created opportunities during the
construction that benefited the project schedule. Initial
concepts considered placing the concrete directly onsite, but emplacing the beams independently allowed
casting of the trench walls at an off-site location. After
curing, the battalion’s Forward Support Company

(FSC) transported the walls to the job site where the
ECC lowered them between the beams with their
MTO&E crane. The team decided to cast all concrete
at a covered location primarily due to the expectation
of heavy rains during the spring season in Louisiana.
The layout of the trench system was the next hurdle.
The design team originally did not focus on tactical
advantages; instead, they only considered efficiency
of construction. They oriented each trench in a straight
line to each bunker. During a bi-weekly meeting, it
was determined such a layout would provide enemy
combatants a direct line of fire to adjacent positions. With
assistance from G3 Engineering, the team produced a

with the entryway at one-third and two-thirds of the width.
The beams create more surface area to disperse the
load and reduce the risk of failure from flexural stress.
687 ECC began creation of the schedule for project
execution. This required duration estimates on tasks
that Soldiers have never performed in their military
careers. The unit calculated rough estimates based
on standard work rates in TM 3-34.41 Construction
Estimating; from those estimates, they drafted a Gantt
chart. Upcoming rotations provided an inherent hard
backstop and 687 ECC adjusted all schedules to meet
a target deadline for Operations Group. Leaders from
the vertical construction platoon conducted targeted

star-shaped pattern with offset entry and egress points
within the bunkers; this reduced range of effective
firing fields at and within the trenches and bunkers.
For the bunker construction, the team decided to
pour the four walls and roof of each bunker off-site and
assemble them onsite. Within the rebar framework, the
masons added angle iron in three locations on the corners
of the walls. This provided an area for welders to secure
the sections once assembled. The off-site location and
project site were located 20 miles apart. Four walls were
broken during transport and required replacements.
To reduce the likelihood of destruction or damage, it
was best to transport the walls in their lumber forms.
Many stakeholders voiced concerns about the
structural integrity of the bunker roof design. While
considering many options, a concrete slab was the
final determination. Several professional engineers
suggested that the thickness of the roof should be no
less than 7”. The implied risk was upwards of 10,000
pounds of concrete over the heads of Soldiers during
combat training. The support provided by steel I-beams
mitigated that risk. Under each roof, beams run parallel

exercises during their Leader’s Time Training (LTT) to
determine feasibility, time estimates, and best practices.
Timeline estimates projected 13 weeks; however, the
project required five additional weeks for completion.
Weather impacts, reduced work rates, and railroad tie
procurement were the biggest factors for the delay.
As the planning process progressed, so did the
design. There were many lessons learned and additions
to the design, which improved the functionality and
structural integrity. It also affected the cost. Initial cost
estimates projected around $100,000 of materials to
complete. The cost estimate jumped to $325,000 after
adjusting the Bill of Material (BOM) for design updates.
A compressed timeline resulted in submission and initial
procurements of the BOM prior to finalization of the
design. As a result, S3-C could only consider design
change-order proposals if they were possible within the
limits of the ordered materials. Extremely long lead times
on materials limited the possibility of changes to the BOM.
Key leaders from across the battalion conducted a
rehearsal for the battalion commander two weeks prior to the
start of construction. The project manager (from 687 ECC),

S3-C, and battalion construction technician briefed every
aspect of the project from quality benchmarks to equipment
and personnel requirements. The rehearsal was a very
important step; it helped synergize all of the moving pieces.
Executing: 687 ECC officially broke ground and
began work on 24 February 2022 by excavating a 200’
by 200’ area for the bunker and trench system. The intent
was to start with the inner most tier. They chose this
approach over using an excavator to dig only the trenches
and bunkers. The approach to excavate the whole area
proved to be faster and reduced the risk of potential trench
collapses during emplacement. The depth of the area
varied from 4’ on the west side to 6’ on the east side. The
grade was at a 1% slope to allow
water to drain to the eastern road.
The masons poured all of
the trench walls, bunkers, and
dragon teeth at a separate location
from the project site. They poured
concrete directly into open forms
with the use of plastic sheeting and
form oil on a level smooth surface.
This reduced the need for over 200
sheets of plywood, conserving over
$10,000. The vertical platoon was
also able to salvage their forms and
re-use them on subsequent pours.
The Soldiers began to place
walls in I-beams once the concrete
had cured for at least seven days.
Despite their best efforts, a majority
of the beams had shifted slightly
one way or another. The beams
were no longer a perfect fit for the
walls. The vertical platoon was
required to shave off some of the
walls with a concrete saw in order
to fit. Once they shaped the slabs
to fit the beams, the placement
of walls went smoothly. With the use of two cranes, the
constructing unit could place as many as 20 walls in one day.
The 46 EN BN FSC provided a team of welders to support
the bunker emplacement. After the engineers erected and
assembled the bunkers, welders secured the two slabs
together to create the structure. The welders also assisted
with turning points in the trenches. At these locations, two
touching I-beams created the angle shift for turns in the
trench. The welders reduced the risk inside of the trenches
by welding iron sheets to the beams at these junction points.
The defilades consisted of three tiers at 8’, 6’,
and 3’ deep for various positions. The constructing
unit excavated the entirety of the area at the 8’ depth.
This allowed the auguring of 8”x8” lumber vertical
supports deep into the ground for greater security.
The vertical supports also received concrete at a 7’
depth. “Dead men” anchors were an additional feature
for safety to improve the stability of the defilade walls.
Drainage was a great challenge for the defilades.
The engineers could not run a pipe to any nearby openair location at a lower elevation. Therefore, storm water
could not escape from a pipe to follow an established

drainage design, as it did in the trenches. Horizontal
engineers used an excavator to cut a trench
roughly 50’ long with several gravel-filled holes
along the path. These holes provide storm water a
location to seep into the soil and prevent flooding.
Monitoring and Controlling: Prior to the start
of construction, the team identified quality control
and quality assurance managers. The first two
months of the project, engineers conducted work
simultaneously at the concrete pre-cast site and at
the main project site. This created a need for multiple
quality managers. The two engineer warrant officers
split the duties to ensure presence at both sites. The
quality management team performed a variety of tests
and maintained systems throughout the execution.
Engineer Technicians performed
slump testing with every concrete
truck to validate the consistency of the
material. S3-C instructed the vendor
to provide a 4” slump for all concrete
directly poured from the chute.
The
project
sponsor’s
representative met with key leaders
every week on site. These syncs
included the project manager, S3-C,
and the quality management team. The
team would walk the site to highlight
progress, discuss issues, or discuss
change-orders to the scope of work.
The weekly sync proved to be mutually
beneficial for the two organizations,
especially for communication of
sponsor intent. The sync also served
as an opportunity to escort VIPs and
other visitors throughout the site
without hindering progress.
687 ECC set the highest
priority on managing risks
to personnel throughout the
project. A site safety and a
medic were present at all times
on both sites. Safety Officers
provided briefs daily and OICs
employed heat mitigations.
Emplacing the concrete slabs
was the most dangerous
task of the project. Horizontal
Engineers used a crane to
lift slabs that averaged 4,000
pounds overhead. The ground
guides and operators followed
all identified safety protocols.
Their vigilance resulted in
zero on-site training accidents.
Site security was an aspect of the project that
initially did not receive due attention. The project site
was on forestry land that did not have any physical
barriers to civilian traffic. Unauthorized personnel stole
fifty-five I-beams and other construction consumables
from the site during a rain day. The loss is valued at
over $11,000. Due to a layout design change and a
few adaptations, the theft did not cause any delays.
After the theft, at least two guards were present
onsite at all times for the duration of construction.
The guards noted and thwarted further attempts

to infiltrate the site when workers were not present.
The unit’s ability to reach schedule targets varied
based on the different tasks. The excavation of the
trench box and drainage emplacement was finished
five days ahead of schedule. The Gantt chart only
permitted 15 days for I-beam placement, which was
the most time-consuming aspect of the project, and
ultimately set the construction company behind.
Most of the project was novel and original work
for Army engineers, which made accurate estimates
difficult. While the project manager factored weather
delays into the schedule, it proved to be insufficient. The
clay material of the site made it difficult to accomplish
tasks after a heavy rain, causing additional delays.
Environmental
officers
conducted
several
unannounced inspections. It was
common to see environmental
officers at the project after a
rainstorm, inspecting the silt runoff.
The project manager employed
hay bales and silt fencing at areas
of disturbed earth. The unit utilized
broken concrete slabs as riprap to
prevent erosion on drainage outlets.
Horizontal engineers compacted
gravel to construct driveways
from the project to the main
road, which reduced storm water
pollution. When identified, the unit
corrected all noted discrepancies
in a timely manner, generally
the same day if not immediately.
The
project
sponsor’s
representative conducted a prefinal inspection to identify any
punch-list
items.
The
unit completed all tasks
to standard for the final
inspection. The project
sponsor
accepted
the
product and the 46 EN
BN transferred it to Real
Property on a DD 1354.
S&D conducted their asbuilt survey and ensured
the design reflected the
final product. The 46 EN
BN saved the government
an estimated $1,200,000
by utilizing troop labor, and
gained an invaluable amount
of construction experience
from
the
opportunity.

WO1 Andrew Flynn is a native of Plymouth, MA and joined the Army as a
Technical Engineer (12T) in 2010. He currently serves as a Construction
Engineering Technician for the 46th Engineer Battalion. He lives with his
wife Jessica and their two children, Cohen and Cole.
1LT Heath Coles is a native of Texas and joined the Texas National Guard
as an Engineer Officer (12A) in 2014. He served as the Construction
Officer for the 46th Engineer Battalion from 2020 to 2022. He is currently
pursuing a career in Project Management in his hometown of Houston,
TX with his wife Erin.

By CPT Zach T. Cohen
Georgia National Guard Engineers construct 3d Ranger
Battalion’s Platoon LFX training site to include blastresistant bunkers and trench line.

The Engineer Regiment is unique in
that it offers development programs
(DPs) for pre-Career Course Officers.
These programs allow junior officers
to experience specialized and unique
aspects of the Engineer Regiment to
further develop them as future leaders of
the Regiment. Intended to build upon their
foundational Platoon Leader experiences,
these developmental programs challenge
and mold junior officers into more qualified,
prepared, and broadened Engineer leaders.
ENSOF-DP allows Engineer Officers
to gain experience in forward and
deployment-focused engineering, home
station facility modernization, and training
support efforts, offering a wide range
of project management and missionsupport experience Within this program,
Engineer Officers serve as a Battalion
Engineer in the 75th Ranger Regiment or
as the lead Engineer in any of the Special
Forces groups fulfilling similar duties.
While this article will specifically
highlight
anecdotal
experiences
within Engineer Special Operations
Forces (ENSOF-DP), it is one of four
developmental programs the Engineer
Regiment offers to young Engineer officers.
The other developmental programs offered
to junior Engineer officers are: Technical
Engineer Competency (TEC-DP), Joint
Task Force Bravo (JTF-B), Geospatial
Engineer Officer (GEO-DP), and Engineer
Special Operations Forces (ENSOF-DP).
TEC-DP assigns junior officers to the U.S.
Army Corps of Engineers (USACE) before
attending ECCC, whereas JTF-B assigns
a select number of the same TEC-DP
officers to serve as Project Managers in
Honduras. GEO-DP assigns pre-Career
Course Engineer Officers to various
geospatial engineer positions across
the Regiment prior to attending ECCC.

Qualifications: To qualify

for ENSOF-DP, Engineer Officers must
have successfully completed one year of
rated Platoon Leader time. While being a
“degreed engineer” (Bachelor of Science
in Mechanical, Civil, Industrial, or Systems
Engineering) is not a requirement for
selection, having a STEM background
will benefit both the Officer and the
unit in which he serves. To serve as a
Ranger Battalion Engineer, the Officer
must be a graduate of Ranger School.
Regardless of background, ENSOF-DP
selectees are expected to perform at the
highest level to enable SOF expansion,
provide technical engineer expertise, and
support overseas contingency operations.

Overview:

After successfully
completing Ranger Assessment and
Selection Program 2 (RASP2), Ranger
Engineer Officers serve 15-18 months as a
Battalion Engineer (BENG) in any of the five
Ranger Battalions followed by a confirmed

ECCC class seat. Officers accepting this
assignment will incur a two-year Additional
Duty Service Obligation (ADSO) which
begins once the Officer arrives at ECCC.
As a BENG, Engineers are expected to
develop their engineering skills, serve
as project engineers/managers, and
expose themselves to special operations
missions prior to attending ECCC
and assuming Company Command.1
Broadly, BENGs are subject to nonotice, worldwide contingency deployments
in support of U. S. policies and objectives.
They provide their Battalion Commander
and his subordinate Commanders with
subject-matter expertise in the fields of
mobility, counter-mobility, and survivability
while incorporating the engineer scheme
of support into the Battalion’s military
decision making process (MDMP) as part of
the ‘Protection’ war-fighting function. More
specifically, BENGs provide additional
Engineer-specific capabilities as they liaise
between the battalion operations sections
and civilian-led directorates (Directorate
of Public Works, Range Control, etc.).
As a young Engineer Officer, BENGs
develop their already broad skillset as they
are forced to juggle competing demands in
their daily routines. In the morning, BENGs
will meet with USACE to decide how to best
design a new female locker room. In the
afternoon, they will meet with joint mission
planners to deconflict training timelines
with the delivery of their raw materials to
construct an objective on an airfield. In the
evenings, they will respond to failures in
facility infrastructure by leveraging on-post
directorates to repair gas leaks overnight.

Forward Engineering:

On deployments, BENGs are expected to
fill any number of roles from operations
officers in the Joint Operations Centers
(JOCs) to project managers in austere
environments. Every new presidential
administration defines new requirements
for forward Ranger presence, and BENGs
will continue to be the subject matter
experts on facility and infrastructure
development as Special Operations
Command extends their reach into
untouched places around the globe. Ranger
Regiment will posture Engineer Officers
forward on a rotational basis to ensure
the Regiment’s needs are being met as
new pieces of key infrastructure are being
developed and modernized overseas.

Home Station Facility
Modernization: In garrison, the
BENG manages every project that
either creates, maintains, or improves a
current or future Regimental facility. These
projects range from building overhangs to
protect vehicle fleets to renovating Ranger
barracks buildings. The most satisfying
element of the BENG’s mission set is

how integral he is in improving Ranger
quality of life. In 3d Ranger Battalion, the
BENG resources and manages projects
that fix faulty barracks rooms, upgrade
Human Performance Training Centers,
and develop new training sites for other
Regiment programs. Rangers and their
bottom-up feedback directly impact how
the Battalion’s money is spent, in turn
driving the BENG’s project management
efforts.

Training Support
Efforts: In training, BENGs will

lead all “objective development” efforts
in bringing fictional (yet realistic) training
sites to life from contracting tunnel warfare
sites to building compounds for Rangers
to infiltrate on airfield seizure missions.
BENGs are consistently called upon to
design, resource, contract, and manage
all projects that ultimately support Ranger
Platoons and their training objectives.
There is nothing off limits for the BENG –
he is expected to interface with National
Guard units to facilitate trench digging
and bunker building operations to support
Ranger Platoon Live Fires (LFXs) to
building mock urban objectives for
specialized breaching training.

Future: The nature of an ENSOF-

DP Engineer’s mission set constantly
changes as both the Ranger and Engineer
Regiments require their Engineer Officers
to do more with less. As the future of
Ranger Regiment’s heavy and specialized
breaching requirements continue to
evolve, so does the role of the BENG.
In the future, BENGs will be expected to
lead and train 12Bs (Combat Engineers)
to conduct tunnel warfare and breaching
operations as Ranger Regiment continues
to prepare for the near-peer fight. In
Ranger Regiment, Engineers (both Officer
and Enlisted) will be called upon to fulfill
an increasingly exciting yet tactically
complex role as the Army strives to
understand and excel in future conflicts.

CPT Zach T. Cohen served as the 3d Ranger
Battalion Engineer at Fort Benning, GA from
March 2020 to September 2021 and currently
serves as the Assistant Regimental Engineer.
He deployed once with 3d Ranger Battalion in
support of OPERATION RESOLUTE SUPPORT
in Afghanistan. He was named a selectee for
the Army’s Funded Legal Education Program
(FLEP) in December 2021 and will attend law
school at Colorado University beginning in Fall
2022. He holds a Bachelor of Science in Civil
Engineering from West Point and is a graduate
of Engineer Officer Basic Leader Course, Ranger
Course, Sapper Leader Course, and Jumpmaster
School. He served as both a Sapper Platoon
Leader and Executive Officer in the 173rd
Infantry Brigade Combat Team (Airborne).

What
is
GIS?
By CPT Nathaniel Patterson

GIS USES AND ISSUES
AMONG ARMY ENGINEERS
GIS stands for Geographic
Information Systems which
are used to display spatial
data and to solve problems
that involve spatial factors.
GIS is particularly useful for
relating, integrating, and
analyzing information from
these different layers of
spatial information. We see
the application of GIS through
weather forecasting, public
health concerns, mapping
wildfires and modeling
hazmat risk just to name a few.
Engineering Applications

Engineer reconnaissance is important for
engineers to gather the information necessary
for planning purposes. This is usually done by
sending a recon element forward of the operation
to gather intelligence on things like bridges, wet
gap crossings, airfield assessment and routes.
GIS can reduce the risk of losing human assets by
providing more data to cross reference in a single
map for better mission analysis. Information
taken from satellite imagery, drones, Global
Positioning Systems (GPS), and Light Detection
and Ranging (LIDAR) can be processed through
software to provide powerful decision making
tools for commanders. Commanders would then
be able to make more competent decisions based
on the information provided through GIS.
A wet gap crossing due to its complexity and
many variables that contribute to either success
or failure of the mission is a good example of how
GIS can help in planning. During the planning
phase leaders must utilize economy of force while

also ensuring they have enough redundancy to complete the
mission and be prepared for follow on assignments. GIS can
show a raster or base image taken from satellite imagery
of the objective. That image could then be overlayed with
vectors which consist of points gathered by LIDAR to show
data like water depth and possible soil composition. The
map could also include points and polygons showing water
speeds, gap width and line of sight. GIS can also incorporate
a layer to depict weather on the same map for rainfall which
is helpful in determining the potential change in gap width
on the day of the operation.
Another good application of GIS would be for route
classification. Just like it was mentioned earlier a base image
of the route could be overlayed to show hazards such as
IEDs and potential ambush points. Other useful information
that would be found on the map are fuel points, Helicopter
Landing Zones (HLZ), alternate routes, key terrain, and
enemy disposition to name a few. Most importantly GIS is
capable of tying data to each point and polygon used such
as grid coordinates and enemy composition allowing more
information for further analysis at the push of a button.
One last example of the use of GIS in the military’s
engineering task would be for airfield assessment. The
military would be able to see data like potential flood
zones and avoid past mistakes of finding locations that
seem suitable for operation just to find out it floods during
certain times of the year. Assessments on soil composition
and repairs needed to the airfield could be explored before
deploying troops to the area.

Potential Issues

One potential issue with the use of GIS is it heavily relies
on technology which has a greater potential for failure. The
enemy can easily affect the flow of information outside of the
training environment which can lead to increased risk. Almost
any and everyone can jam especially with jamming devices
being so easily accessible through the internet. Jamming
has been a proven technique and drastically degrading the
capabilities of an adversary. By incorporating and relying
more heavily on GIS we are now putting ourselves in a more
vulnerable situation if we do not figure out a way to prevent
the enemy from being capable of restricting our information
flow.
Another issue would be how to securely transfer this
data. These types of files even for a small segment or feature

within a map contain many attributes for every individual
point and polygon. Attributes for grid coordinates, water
depth, population density, soil types, etc. easily cause files
to become massive. A massive file even on a high speed
internet connection can take much longer than we are
willing to wait. Now if add in an austere environment with
the use of satellite communications while constantly battling
the enemy’s jamming capabilities we begin to run into some
major issues. Internet over a satellite connection is probably
the equivalent of using Bellsouth dial up back in the 90s.
It would take hours to get that information uploaded or
downloaded.
This leads us to the next issue which is the security of
this information. Anything transmitted over the airwaves are
susceptible to interception and can play a vital role in the
safety and well being of everyone on a mission. The quick
answer would be to download this information onto some
sort of portable storage device but then we eliminate the
ability to receive real time data. Maybe we figure out how
to link it to a live feed secured system like the Blue Force
Tracker, but then something like that would cost money
which is a constant struggle already within the military.
The last issue would be fielding and training of
equipment and personnel. The military already spends an
enormous amount of money training Soldiers for their Military
Occupational Specialty (MOS). The time frame for Advanced
Individual Training (AIT) is strategically calculated to allow
optimal training in the shortest time possible. Some AIT are
already pushing the limit of time constraints and now with
the implementation of and widespread use of GIS within the
ranks there would need to be training on the new equipment
and/or software needed to perform these functions.
The Army Corps of Engineers are involved in many
projects both military and civilian related. The use of GIS
has become a major game changer in determining factors
that can influence proper decision making. The use of GIS
can become a tool that ultimately reduces the loss of lives
within the military while allowing commanders to make
more informed decisions. On the other hand, would it create
further issues with the security and transfer of data from one
source to another. These are some of the debates that go
on over the inclusion of new products or upgrading current
products.

3D Plastic Maps
By SSG Tyler White & MAJ William Campbell
The
US
Southern
Command
(SOUTHCOM) GEOINT Division, MAJ
William Campbell and SSG Tyler
White, have locally produced their
own 3D plastic map using available
data. Historically, this is a product only
available from Army Geospatial Center’s
Warfighter Support Division.
SOUTHCOM has been looking at
ways to enable leaders to understand and
visualize the operational environment.
This led them to begin experimenting
with 3D printers to print terrain models,
using existing technology to rapidly print
an accurate 3D model of the terrain and
buildings to support operations, and allow
the commander and staff to create shared
understanding. Old school sand tables
are not always practical for this purpose.
SSG White, a geospatial intelligence
analyst, volunteered to spearhead the
effort and print a proof of concept. Using
his personal 3D printer, he printed an
area in vicinity of the National Training
Center. The final product covered 10 x 10
kilometers, at 1:500K scale, on a 20cm by
20cm sheet, weighing 120 grams. Below
is the process he executed to print the
3D terrain model.

for this area (although possibly available
from Army Geospatial Center), but they
did have a large swath of high-resolution
LiDAR just outside of NTC in Barstow
CA. Unfortunately, 3D modeling software
does not understand LiDAR (.las or .laz)
files, so they had to find a way to go from
the LiDAR files to a .stl file usable with 3D
printing software. This was a multipart
process using a few different pieces of
commercial-off-the-shelf software as
well as an open source Java Script plugin.
The process of determining the print
specifics was the most time consuming
part of the pre-printing workflow. The
initial test print was done over a 5km by
5km piece of the study area with several
small mountains. The initial print with
no modifications to elevation resulted
in a print with very little detail and the
mountainous terrain was not evident. By
exaggerating the features at a 2x vertical
scale, and zooming in slightly, they were
able to produce a spatially accurate 3D
print of the study area.

Result:

The image is the resulting 3D print
with a tan colored basecoat applied. The
Identify the best possible terrain product was later hand painted to try and
dataset to use. This is very much a match the true color of the terrain.
The space requirements for the
“good in, good out” process. It became
clear that while he could use a premade Digital Elevation Model (DEM)
of a study area, SSG White was at the
mercy of whatever spatial resolution
he could find. He knew that the Shuttle
Radar Topography Mission (SRTM) data
would cover nearly the entire globe, but
had concerns about its resolution, or
lack thereof. Much of this data was at
90 or 30-meter post spacing, which was
not going to be accurate enough for an
authoritative model. In order to have the
best possible resolution, he elected to
find a location covered with LiDAR. By
taking a LiDAR point cloud (in this case
with 30 points per square meter), they
were going to be able to get a much more
accurate model of the study area. SSG
White decided to use Open Topography,
a free-to-use publicly available dataset
of topographic data because they had a
catalog of LiDAR data of lots of places.
They determined using the National
Training Center (NTC) in southern
California would be the best idea. Open
Topography did not have any LiDAR data

Process:

Steps to change from LiDAR to .stl file:
1. Load LiDAR point cloud into ArcGIS Pro,
and create a DEM.
2. Load the DEM into QGIS
3. Load DEM2STL JavaScript plug-in into
QGIS.
4. Run the DEM2STL, after defining the print
specifications
5. Load resulting STL into 3D print software.
6. Print model

Left: A section of the print on the 3D
printing software. Below: SSG White with
the digital printing equipment and finished
product. Right: Finished product painted
to match the natural colors. Background:
3D plastic map of the National Training
Center, Army Geospatial Center.

SOUTHCOM - Understanding and Visualizing the
Operational Environment
equipment to produce the model shown
above are minimal. To interface with the
computer where the designing of the
print is done, they connected the printer
to a local network and print. However,
in an environment without a network, a
USB drive with the file is used to load the
print file into the printer. Time is the most
used resource for this production.
The filament itself is rather cheap.
On a roll-by-roll basis, the filament
costs $20 per kilogram and is typically
sold in 1kg spools. There are many bulk
purchasing options which can lower
the cost to approximately $8 per kg.
In total, the model shown above cost
approximately $6 to produce. The model
printed was mostly hollow so the cost
was lower than if printed to be solid.
On the note of time, it took
approximately 5h 30min to print each
quadrant of the model shown. The
print bed they used can print objects
100mm wide, 100mm long, and 100mm
tall. The above model is 400mm wide
and long. As such, it took four print
sessions at 5h 30min, resulting in a 22hour total print time. This was all done
on a single small printer and the time
to print decreases proportionally to the
number of printers available for use and
increases proportionally by how many
100mm chunks to be printed. Joining the
quadrants together took just a couple
minutes with some gorilla glue, and spray
painting the base coat a minute plus 30
minutes. In total, the production of this
model was approximately 24 hours, 90%
of which was letting the printer run.

Way Ahead:

SSG White is currently identifying
additional solutions for overlaying
imagery, features, and/or topographic
maps onto the prints. This will likely
involved overhead digital projection,
allowing the user to deliver any feature
required for an operation. In a nearterm scenario, a model of Haiti will
be produced in preparation for the
upcoming hurricane season. Overhead
digital projection onto the model can
include features such as contour
lines, hydrology, road networks, power
infrastructure, population density, etc.
Beyond a traditional 2D representation
on a video screen, the model enables an
intuitive understanding of the impacts of
terrain elevation.

The proliferation of LiDAR capable
systems and small UAS creating 3D
point clouds is increasing the detail of
models that can be made. With current
technology, this process can be adopted
at scale and will support better planning
for operators and leaders. SOUTHCOM is
looking at procuring a large high quality
American made printer, or bank of
printers, in order to formalize and scale
this effort.
Until
3D
printing
technology
becomes commonplace for the US
military, the Army Geospatial Center
(AGC) provides 3D Raised Relief Maps
using customer supplied 2D maps
or AGC created maps produced to
customer specifications. The 2D map is
matched with a digital elevation model
(DEM) which is then scaled vertically to
enhance terrain features on the finished
3D raised relief map. The map is then
printed on rigid plastic film which is
vacuum formed over the 3D mold to
create the final product.
AGC relief maps can have a molded
3D area up to 50” x 35” in size, with up
to 3” of vertical relief and an overall trim

size of up to 54” x 38”. As an additional
option, AGC can mount the relief maps to
hard board and apply a dry erase marker
compatible clear coating. Delivery times
are approximately 15-45 days. To request
these maps, contact the AGC Warfighter
Support
Directorate,
Engagements
Branch, Geospatial Visualization Team
(GVT). Jason Warne is the GVT lead
(Jason.H.Warne@usace.army.mil)
or
(703) 428-3635.
SSG Tyler White is a Geospatial Intelligence
Imagery Analyst with United States Southern
Command’s GEOINT Division. He has a Bachelor’s
Degree in Geoscience with a concentration in
Geospatial Information Systems, and a Masters
in Information Technology, concentrated in Data
Analytics, both from Southern New Hampshire
University.
MAJ William Campbell is a Military Intelligence
Officer, serving as Deputy Chief for United States
Southern Command’s GEOINT Division. MAJ
Campbell has served across echelons and has
attended the Imagery Officers Course at Fort
Huachuca, and the Command and General Staff
Course at Fort Leavenworth.

Why Can’t an Army Engineer
just use a normal map from an
easier source or even a map from
a years ago? The Army Geospatial Center (AGC)
advanced 412th Theater Engineer Command’s (TEC) EngineerFocused Intelligence Training (ENFIT) Geospatial Intelligence
procedures with two portable high speed imagery servers in late
2021. According to Army Regulation 115-11, the onus to keep
up-to-date maps are on the unit Engineers with a secure online
account. This puts Army Engineers in a deployed environment at
the mercy of network status and bandwidth to gain plots of any
caliber. It also increases geospatial production time exponentially.
The OPTIA “ammo can” and smaller-sized TERRAMASTER
portable imagery servers provide Army Engineers with rapid
access to all maps from throughout the globe without reliance
on network speeds or bandwidth limitations. The unit simply
connects either device to a laptop and pulls what they need
directly from the device, cutting down research and product
development by as much as 50 percent. Mr. Jorge Morales, Team
Lead Geographer with the AGC Warfighter Support Directorate,
stated that the AGC integrated both systems into the ENFIT
program as of the third quarter of 2021, so the AGC anticipates
results of their use soon.
“The ‘ammo can’ has about 25
terabytes in storage,” he continued “That fits all of the geospatial
maps (of the whole world) with space to spare for more.”
Mr. Morales explained that the maps already on the
devices varied depending on what Army Geospatial Engineers
needed, but each were as detailed down to as much as half a
meter. He explained that they provided a “hybrid solution” with
both three dimensional and virtual (simulation) capabilities.

Yet, why are these maps so important? Could an
Army Engineer just use a normal map from an easier source
or even a map from a years ago? The answer is “near
real time tracking” in the Geospatial Intelligence field, as
stated in Joint Publication 2-03, Chapter 1, para 3a. The
Earth constantly moves, shifts, and settles; therefore, Army
Engineers need a current snapshot of an area to properly plan
for construction and other operational support activities.
Armed with comprehensive imagery of the entire
world, regardless of depth or height, Army Engineers
use the maps to accurately direct and reinforce U.S.
military efforts for assured mission success. Further,
at an estimated five pounds each, the servers prove
an easy, more than acceptable burden for any unit.
ENFIT is a specialized course where Soldiers use updated
geospatial analytic tools with rapid terrain analysis geospatial data related to facts about occurrences, objects,
and events that are associated with a particular location on
the earth’s surface. These give Army Engineer commanders
proper foundational geographical knowledge to make the
right decisions as to where operations should take place.
MG
Stephen Strand, 412th TEC Commander,
emphasized that ENFIT provides new methods to improve
top-tier planning for the Army Reserve.
“The ENFIT
program significantly enhances the geospatial engineering
capabilities of the TEC,” continued MG Strand, “It’s a
great program to develop the bench needed to maintain
proficiency for years to come.” BG Steven Hayden,
412th TEC Chief of Staff, concurred with MG Strand’s
assessment, adding that ENFIT allows Soldiers to use
geospatial analytic tools to provide commanders with
terrain analysis that shape the battlefield and drive decision.
ENFIT continues in Alexandria, VA throughout 2022 with
more classes that include these and more modernizing devices.

MAJ William C. Allred, a Public Affairs and Adjutant General officer, is the 412th Theater Engineer Command Public Affairs
Officer in Vicksburg, MS. With his Senior Enlisted, covering over 12,000 Soldiers worldwide, he captures events throughout the
U.S. and across the world, creating articles and real stories to inform multiple audiences of the command’s accomplishments.
SFC Tony L. Foster, a Public Affairs Specialists NCO, is the 412th Theater Engineer Command Senior Enlisted Officer in Vicksburg,
MS. Second to the Public Affairs Officer of a Two-star General unit, he captures unit events throughout the U.S. and across
the world, crafting and creating visual products and stories to inform multiple audiences of the command’s accomplishments.

Portable Drives Modernize Geospatial
Procedures
By MAJ William Allred & SFC Tony Foster

As the Army’s demonstration installation for
energy and water resilience, California’s Fort Hunter
Liggett is focused on enhancing the cybersecurity of
the post’s innovative microgrid system. Partnering
with the Office of the Secretary of Defense's (OSD)
Directorate of Digital Services (DDS) in the Chief
Digital and Artificial Intelligence Office (CDAO) and
Lawrence Berkely National Lab, the Army Reservefunded installation is participating in national
conferences to leverage the expertise of “white hat”
ethical hackers.
These events over the next six months will
enable Fort Hunter Liggett to lead the way by
developing cybersecurity protocols for microgrids
located on Department of Defense facilities.
“In 2021, the Army Reserve was at the
forefront of developing microgrids,”
explained COL Lisa Lamb, Fort
Hunter Liggett Garrison Commander.
“This year we’re at the forefront of
addressing the cybersecurity of
those systems. We have seen
firsthand that America’s electric
grid is under significant threat, so
ensuring the strength of our
readiness. We plan to achieve
this through a Memorandum of
Understanding
(MOU)
with
Lawrence Berkeley National Lab
and DDS for a collaborative effort
that will result in the development
of cybersecurity protocols for
microgrids implemented on Army
and Department of Defense Facilities.”
On May 4, the Fort Hunter
Liggett, DDS, and Lawrence Berkely

National Lab collaborative participated in the Hack
The Capitol 5.0 cybersecurity conference in
Washington, D.C. Representatives from the
respective organizations briefed on a panel titled,
“Limits to Power: Security Tradeoffs in the Pursuit of
a More Energy Resilient Nation.” Additionally, DDS
set up a hands-on demo lab on hacking a microgrid.
After providing participants with the basics, they
were encouraged to attempt a take over and
shutdown the mock microgrid by hacking its weather
data system and sensor input network.

“Cybersecurity for microgrids must become a best
practice,” shared contractor Mr. Jarrod Ross, Fort
Hunter Liggett Resource Efficiency Manager. “Our
work with our strategic partners, along with the help
of the hacker community, will help us identify
problems, implement better technology, and
ultimately strengthen national defense.”
The Hack The Capitol demo lab served as a
first step to vet ideas and generate interest in testing
microgrid cybersecurity in the ethical hacker
community. The MOU cybersecurity collaborative’s
next step is to participate in DEF CON 30, one of the
oldest hacking conventions set to take place August
11-14 in Las Vegas, Nevada. At this event, the group
plans to display mockups of microgrids that enable
participants to adjust vulnerabilities and identify
points of failure. Some of the stations will utilize a
real time virtual program from Lawrence Berkely
National Lab – demonstrating the strength of their
cybersecurity system.
After the Hack The Capitol and DEF CON
events, the cybersecurity collaborative’s ultimate
goal is to host a Fort Hunter Liggett “Hack the
Microgrid” event in 2023 at the commissioning of the
installation’s
microgrid.
"A
crowdsourced
assessment means we are engaging America's
most talented hackers to identify exploitable
vulnerabilities in our control system architecture in
order to look beyond the traditional Risk
Management Framework," shared Mr. Ross. "The

findings will then inform the
development
of
microgrid
cybersecurity standards that
can be leveraged across the
Army Reserve, the Army, and
other federal facilities." Fort
Hunter
Liggett’s
microgrid
construction broke ground in
May 2021 adding an additional
3.75 megawatts of photovoltaic
power production, a Battery Energy Storage
System, and controls to enable the installation to
achieve Net Zero Energy, which means it produces
as much energy as it uses. It’s sub-installation,
Parks Reserve Forces Training Area, broke ground
a few months later in August with a first of its kind
modular microgrid system comprised of 10 individual
nodes that can power critical facilities for at least 14
days during times of power disruption.
Energy resilience, or the uninterrupted
access to electricity, is critical in the face of
challenging weather effects from climate change in
California.
Through
microgrids and
other
sustainability initiatives, the Army Reserve is actively
addressing the effects of climate change through
adaptations to harden infrastructure. Thanks to
renewable energy technologies, Fort Hunter Liggett
produced 23.2 percent of its electricity in 2021.
The installation also reduced its water use
intensity by 52.8 percent since 2013 and is currently
constructing a secondary wastewater treatment
facility. “We know the rapid advance of technology
enables our near peer competitors to grow more
savvy by the day,” added COL Lamb. “Enhancing
the way, we protect critical systems that enable us
to remain operational and train our Soldiers is a
must. Whether its responding to emergency
disasters stateside or deploying overseas, access to
reliable and secure energy ensures our Soldiers
have the resources needed for success.”

Ms. Ashley Bradford provides contract support as the Strategic Readiness Team’s Strategic Communicator for the Sustainment
and Resiliency Division, Army Reserve Installation Management Directorate at the Office of the Chief, Army Reserve.
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The 304th EVCC out of Lima, OH has just completed the first of its kind build for our annual training.
I would like to share some photos in hopes to get some recognition for the hardest working Soldiers
the Army could hope for. They are truly amazing and completed this in just 10 days along with three
other major construction projects as well. I hope you will enjoy this master piece as much as we do.
----CPT Brennen M. Smyth

