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From the Field Artillery Commandant’s Desk

  A lot is happening in the world, 
within our ranks and within our 
branch.
  Despite all of this change and up-
heaval, one thing remains clear, we 
cannot lose sight of how to lead Sol-
diers and take care of each other. As 
we go about our Army business we 
must never forget that trust, integ-
rity, and respect between Leaders 
and the Led are critical components 
of Army readiness.
   The findings of the Fort Hood in-
vestigation are both disheartening 
and upsetting. One major conclu-
sion did emerge, we must put our 
people first. 

Project Athena
   We know that Army leaders grow 
through education, training, and

Master Gunner Course
   To address current and future 
training gaps based on emerging 
capabilities across the Field Artillery 
community and feedback from the 
Operational Force, we are making 
improvements on the Field Artillery 
Master Gunner (FA MG) Course and 
our goal is implementation in FY24.
   This redesign incorporates all of 
our MOSs and this is the only FA 
Course for our enlisted person-
nel that trains the entire sensor to 
shooter system of systems. What 
has changed in the FA MG Course 
Curriculum?
   We have added the role of the FA 
Master Gunner as a member of the 
CDR’s battle staff; combined the FA 
Master Gunner “warfighter like ex-
ercise” as the culminating training 
event; added a virtual attachment 
of non-organic fires assets and 
emerging capabilities (LRHW, MRC, 
PrSM, ERCA) and are address-
ing CTC observed gaps. Lastly, the 
course was designed as unit train-
ing management, integration, and 
interoperability in competition and 
conflict, providing more applicable  
instruction.
The course will develop master 
trainers who can design and create 
training, safety, and qualification/
certification programs to enable 
units to effectively integrate Field 
Artillery fires into the Combined 
Arms Team. Once they have grad-
uated the course they will also be-
come troubleshooting subject mat-
ter experts on weapon, sensor, and 
mission command systems and will 
enhance unit maintenance process-
es and procedures. Lastly, we have 
requested additional annual train-
ing seats to meet operational force 
demands.
   Thank you for all your hard work 
in such unprecedented times.

FIRES FIFTY #39
Leadership is a contact sport; it requires daily interaction.

experience. Feedback is an integral 
component that can accelerate de-
velopment by bringing attention to 
areas of individual strengths and 
weaknesses. Project Athena intro-
duces standard assessments that 
complement specific instructional 
or training goals to provide great-
er insight into capabilities and ten-
dencies that leaders do or do not 
have. The Army, through the Center 
for the Army Profession and Lead-
ership, initiated this assessment 
program throughout all of its Ba-
sic Officer Leader Courses this past 
summer. Here at Fort Sill, we start-
ed with Basic Officer Leaders Course 
(BOLC) Class 6-20, and this is just 
the beginning. There will eventual-
ly be batteries of assessments tai-
lored to each level of Professional 
Military Education from initial en-
try through Command and General 
Staff College. In fact, we are now 
piloting the program within our 
cadre certification course, WOBC 
and 13 series SLC.
    The objective of Project Athena is 
to promote selfawareness through 
assessment, feedback, self-regulat-
ed performance, and developmental 
action. Leaders who are self-aware 
and actively work to improve them-
selves stand apart from their peers 
with the potential to become top 
Army leaders who create ready and 
resilient units that can accomplish 
the Nation’s critical missions in 
complex operating environments. 
Project Athena provides compre-
hensive, progressive, standardized 
assessments of individual tenden-
cies and abilities. Each assessment 
has a feedback report customized 
to the assessed individual and pro-
vides suggestions for development. 
Lists of additional resources corre-
sponding to the assessed areas are 
also available to the assessed lead-
ers.

BG Phil Brooks
USAFAS Commandant
Fort Sill, OK 





Redlegs,

   BG Phil Brooks and I want to wish 
you a Happy New Year - 2021 prom-
ises to be another exciting time 
across the Field Artillery communi-
ty for our Redlegs and capabilities! 
We also want to thank you for your 
leadership across the branch during 
difficult times, requiring difficult 
and necessary conversations. One 
thing is for certain, we will be a 
stronger and better Army because 
of it. For anyone who has yet to see 
the Fort Hood Independent Report, 
you can download it at: 

h t t p s : / / w w w . a r m y . m i l / e 2 /
d o w n l o a d s / r v 7 / f o r t h o o d r e -
view/2020-12-03_FHIRC_report_
re-dacted.pdf

   What you should expect to see 
from me based on the Comman-
dant’s published priorities:
•  Working with HRC and stake-
holders to ensure we get the right 
Redleg, in the right place, at the 
right time.
•  Flat, synchronized, and habitual 
information sharing in written and 
virtual forums from and across the 
Operational/Generating/Institu-
tional Field Artillery Community

that is systematic and enduring.
•  Revamping the FA Master Gunner 
(Facility, Duration, Allocation, and 
Composition) as our premier cor-
nerstone course to ensure Enlisted 
SMEs are able to advise Command-
ers and units as new capabilities 
and platforms mature.
•  Ensuring the AIT/NCOPDs POI 
retains or increases the rigor nec-
essary to produce the best trained 
Field Artillery Soldiers and Leaders 
possible.
•  Be accessible to all members and 
units for dialogue, discussion, and 
visits. This includes virtual, in per-
son when able, and on Social Me-
dia Platforms.

A message from USAFAS Command Sergeant Major

A gunner with C Battery, 1-119th Field Artillery Regiment, Michigan National Guard, views the deflection and quadrant alignments 
before firing the M777 Lightweight 155mm howitzer. Soldiers with the 1-119th FA regiment conducted direct fires training during 
Northern Strike 20 at Camp Grayling, part of the National All-Domain Warfighting Center in Northern Michigan during Northern 
Strike 20, July 26, 2020. Northern Strike fills Joint All-Domain training and task iteration gaps in both the Army/Air National Guard 
training strategies, which sustains and enhances reserve component proficiency. (Master Sgt. David Kujawa/U.S. Air National Guard)

CSM Michael McMurdy
USAFAS Command Sergeant Major
Fort Sill, OK 
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•  Reviews of our Career Maps to en-
sure we maintain relevancy in the 
future, enable leader development 
at echelon, and provide oppor-tu-
nities to compete at the most senior 
levels.
   In closing, we are here to serve. 
We want to hear from you, get your 
input, and help solve your chal-
lenges. The Field Artillery has a 
bright future, and we look forward 
to seizing and exploiting opportu-
nities with you. 

Time to do work, Guns Up. 
KING OF BATTLE!
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EVENTS
Presenting Partners:

Production Partner:

The United States Field Artillery Association 
presents

a Musical Tattoo Honoring 
Lieutenant General Joseph F. Weber

U.S. Marine Corps Retired
and

General Membrship Meeting
with special presentation of the

Esteemed Artillery Order of Molly Pitcher
to Joyce Ott

on Wednesday, the 1st of September at eight o’clock in the evening (EST)
Virtual Livestream

register to watch on-line at www.fieldartillery.org/events
questions: email events@fieldartillery.org or call 580.355.4677

Announcing 
The Esteemed Artillery Order of Molly Pitcher

The Esteemed Order is reserved for an elite few who have made a long-term commitment to mentoring military spouses 
and/or volunteers, who have contributed in significant and meaningful ways to the improvement of the Field Artillery 
Community.  It recognizes the select individuals who have served as mentors and are recognized as role models with a 
life-time of service for or on behalf of the Field Artillery Community.  

Artillery Order of Molly PitcherHonorable Order of Saint BarbaraAncient Order of Saint Barbara Esteemed Artillery Order of Molly Pitcher

The Esteemed Artillery Order of Molly Pitcher Joins 
the Ancient Order of Saint Barbara, Honorable Order of Saint Barbara and the Artillery Order of Molly Pitcher

Field Artillery Awards

AWARDS

Application and requirements will be available after the 1 September General Membership Meeting. 



8

34. Mike Hutton
35. Alfredo Guerrero
36. Thomas Hawn
37. John Passet
38. Elizabeth Fox
39. Frank Westbrook
40. Bill Sadlick
41. Ian Sheffield
42. Nicholas Davis
43. Jordan Scales
44. Richard Ikena
45. Richard Lacquement
46. Dustin Blair
47. Andrew Poller
48. Jeffery Horn
49. Skip Fox
50. RJ Stafford
51. Richard Sapp
52. Shaun Callahan
53. Edward Guelfi
54. Stefan Hutnik
55. Colin Bell
56. Raymond Acevedo
57. Erin Ropelewski
58. Emily Laverty
59. Sara Young
60. Ben Ferguson
61. Samuel Nirenberg
62. Ruth Stokes
63. Christine Hawn
64. Reginald Williams
65. Sarah Smith
66. Daniel Smith

67. Alesandra Lipari
68. JoelRay Santos
69. Richard Santiago
70. Joshua Overstreet
71. Chris Wente
72. Nathan Anderson
73. Charles Hanson
74. Angel Diaz Gonzalez
75. Freddie Thompson
76. Jeff Easterhouse
77. Izzy Gerencer
78. Ryan Steenberge
79. Jeremy Flake
80. Jason Carter
81. Dan Faughnan
82. Blake Wilson
83. Victoria Wilson
84. Killian Richards
85. Jacklyn Otey
86. Misselie Rodriguez
87. Bill Ford
88. Jason Miller
89. Elizabeth Marsteller
90. Christopher Tavuchius
91. Damien Benway
92. Dave Pasquale
93. Gus Garant
94. James Winnefeld
95. Jared Smith
96. Jarek Mccray
97. Joseph Scanlin
98. Kurt Jarvis
99. Lauren Pascale
100. Richard Vertrees

TOP 100  TOP 100  TOP 100  TOP 100  TOP 100  TOP 100  TOP 100TOP 100  TOP 100  TOP 100  TOP 100  TOP 100  TOP 100  TOP 100
1. Angel Powell
2. Jonathan Robb
3. John Bustamante
4. Cameron Boyet
5. John Bamba
6. Christopher Praino
7. Elliott Harris
8. Todd Chance
9. Nathaniel Rennicks
10. Bryan Whitaker
11. Matt Laman
12. Jeffery Weiss
13. John Moriarity
14. Lisabeth Quinn
15. Kelly Bierwirth
16. Lucas Leinberger
17. Michael Hanlon
18. Tim Mathews
19. Alex Diaz
20. Jim Butzen
21. Max Teufel
22. Toby Bialzik
23. Carla Figueroa-Matos
24. Jason Turner
25. Kyle Walker
26. Jesse Rodriquez
27. Simi Dhaliwal
28. Jacob Ellis
29. Rodney Freeman
30. Zack Forrester
31. Jason Williams
32. Donald Durgin
33. Juan Posades

The 1st Annual King of Battle Virtual Fit-
ness Challenge kicked off on November 
17th 2020. 

Listed here are the First 100 finishers. 
Thank you to everyone who participated. 

The event will be live until August 17, 
2021. There is still time to join and finish 
with a medal! 

Look for the complete rankings and next 
year’s second-annual challenge infor-
mation in the August issue of the FA 
Journal.



AA Computer Services
Affiliated Van Lines of Lawton  
Arvest Bank
BancFirst
Becker-Rabon Funeral Home 
Billingsley Ford of Lawton 
Cameron University
CDBL, Inc.
Christopher Meyers, Inc. 
Cobblestone Canyon Development 
Coldwell Banker Crossroads Realtors 
Comanche County Memorial Hospital 
Comanche Home Center
Cool It, Inc.
Cosmetic Specialty Labs, Inc 

Environmental Pest Control
EZ Go Foods
First National Bank and Trust Co 
FSCX, Inc.
Godlove, Mayhall, Dzialo, Dutcher & Erwin
Hatch, Croke & Associates  
Hawaii Military Realty, Inc. 
Hilliary Communications, LLC
Hilton Garden Inn Lawton
Insight Commercial Realty 
Insurica of Lawton
J & S Real Estate Investments Inc. 
Johnny Owens Commercial Properties Inc. 
Liberty National Bank
Lorna Funkhouser, CPA, PCA
Madigan Lawn Service

Mark McDonald and Associates
Medicine Park Management LLC 
Meers Store & Restaurant 
Mount Scott Management LLC 
Parks Jones Realty
Public Service Co of Oklahoma 
Redleg Brewing Company
Redleg Custom Woodworks  
REMAX Professionals
Salas Urban Cantina
Scott’s House of Flowers  
Sooner Security Service 
Southwest Sales Inc 
The Debt Clinic 
Webster University - Fort Sill

Regional Business Members

9



STORE

CEREMONY SCENTED CANDLE
- $14.00

KING OF BATTLE TUMBLERS
RED OR BLACK 20oz - $20.00

BOTTLE OPENERS - $30.00

6oz FLASK- $17.00

5oz MOLLY PITCHER CREAMER 
- $12.00

SET OF 4 - FA QUOTES SLATE
COASTERS - $30.00

www.fieldartillery.org 758 McNair Ave, Fort Sill 580.355.4677

ARTILLERY SCENTED CANDLE
- $14.00

LEATHER PATCH CAMO HAT
- $25.00

HANDMADE ARTISAN 
STONEWEAR MUG 16oz - $20.00

HANDMADE ARTISAN 
STONEWEAR MUG 16oz - $20.00

SUNS OUT T’SHIRTS - $25.00

BOOM KIDS & TODDLERS 
T’SHIRTS - $15.00

HOODIE SWEATSHIRT - $35.00 LONG SLEEVE T’SHIRTS - 
$30.00

SUNS OUT TANKS - $25.00 34oz STAINLESS STEEL BOTTLE
 - $25.00



KING OF
BATTLe
KING OF
BATTLe

WEBINARSWEBINARS
along with

EPISODE ONE: EPISODE ONE: 
Return to the Divarty - Conversations with the 25th Infantry Division

Featuring: 
LTG (R) David Halverson, LTG (R) Richard Formica, MG James Jarrard, 

BG Partick Gaydon, COL Brendon Raymond and COL Bryan Schott 

EPISODE TWO: EPISODE TWO: 
Update from the USAFAS

Featuring: 
LTG (R) Richard Formica, BG Phil Brooks and CSM Michael McMurdy

Look for more episodes throughout 2021! Look for more episodes throughout 2021! 
www.fieldartillery.org/King-of-Battle-Podcast-and-Webinars

2021

2nd Annual A
ward

PROFESSIONAL

KING OF
BATTLe
KING OF
BATTLe

PODCASTPODCAST

CONTENT
ON YOUR PHONE ON YOUR COMPUTER IN YOUR MAILBOX

Fieldartillery.org/Blog
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First place will receive $500 
Second place will receive $250 
Third place will receive $100

Each level will receive an 
award plaque.

This Writing Award was established by LTC (R) Michael Grice and USFAA to promote involvement in the cre-
ation of content for FA Journal. It was meant to encourage creative thinking and sharing of ideas among both 
officers and enlisted, Soldiers, Marines, National Guardsmen and Reservists throughout the branch.  Eligibil-
ity is open to any new article published in the four FA Journal issues of 2021. The topic of this year’s contest, 
“Challenge the status quo – What can we as artillerymen do better?”. See Submission Guide on Page 64.



12

Field Artillery 
History Documentary

This six-part, documentary 
was produced by USFAA 
in conjunction with the 
US Field Artillery Museum. 

See the King of Battle’s history 
unfold from the first steps of 
Henry Knox to the precision of 
modern rocket artillery. 

Download videos for use in classrooms or 
presentation purposes at:
  
    vimeo.com/usfaa

USFAA is proud to share this resource with 
the FA community.

View all six parts at 
www.fieldartillery.org/field-artillery-history

 The Field Artillery Association 
was founded in 1910 and consists 
of over 6000 active members and 
55 chapters world-wide.  For over 
100 years, USFAA has stood strong 
as the only professional organiza-
tion that serves the Field Artillery 
branch of the military.  The USFAA 
mission is to support, preserve and 
perpetuate the esprit, traditions, 
and standards of the Field Artillery.
• By joining your of local chapter,

the chapter you affiliate with gets 
10 - 15% of your membership fees 
annually.
• Receive the Field Artillery Journal 
mailed to your residence quarterly. 
• Access to our historical issues on-
line (back to 1911).
• Eligiblity for our scholarships.  
• Eligiblility for the Honorable Order 
of Saint Barbara and your spouse 
is eligible for the Artillery Order of 
Molly Pitcher. 

• Members receive a 15% discount in 
store and on-line at USFAA STORE. 
• Receive a complementary mem-
bership with AUSA.  
• We also have a robust board of re-
tired senior leaders who are avail-
able to advise and support our 
chapters professionally.
   The team at the USFAA is eager to 
support you!  If you have ideas on 
how we can provide better support 
please feel free to contact us. 

MEMBERSHIP



   Engagements against insurgen-
cy elements throughout Southwest 
Asia and Africa have occupied the 
United States Military and its allies 
for most of the young 21st Century. 
These irregular and hybrid threats 
have been the primary focus for 
nearly a whole generation of Ser-
vice Members. The convention-
al doctrine developed for decades 
against uniformed forces served lit-
tle relevance against an enemy not 
willing to fight in a typical fashion. 
In the nearly two decades of count-
er-insurgency, we have largely re-
mained the same while the World 
has changed. The near-peer threat 
concept has gained significant rele-
vance as we begin to shift our focus 
back toward conventional warfare. 
Due to strengthening economies 
and emerging technologies, coun-
tries such as Russia, China, and 
North Korea have gained militarized 
momentum and created several ca-
pability gaps within our Armed 
Forces. One such gap resides with-
in the U.S. Army’s Field Artillery, 
where aging equipment and muni-
tions have shown a severe vulnera-
bility in providing vital counter-fire 
and engaging in shaping opera-
tions to assist maneuver elements 
on the battlefield. Modernization is 
required for all Field Artillery ech-
elons that will not only affect our 
lethal capabilities but also provide 
innovative methods of applica-
tion and thinking when engaging 
against potential near-peer threats.
   To compete with emerging mil-
itaries that will become near-peer 
threats imminently, or within the 
next decade, the United States Army 
will need to embrace innovations 
and dedicate more funding toward 
upgrading its Field Artillery Corps. 
While the U.S. Air Force and Navy 
enjoy significant current advantag-
es over our competitors abroad, our 
Field Artillery assets lag in a variety

of metrics, which presents a major 
concern toward delivering crucial 
support for maneuver efforts and 
counter-fire. Nearly all Field Ar-
tillery weapon systems within the 
current U.S. Army arsenal were de-
veloped between the 1960s to early 
2000s, relying heavily on upgrades 
to maintain relevancy. The main-
stay assets of long-range Field Ar-
tillery fires in the U.S. Army arse-
nal are currently the M142 HIMARS 
and M270A1 MLRS. The modern 
M31A1 GMLRS rocket, supply-
ing both systems, has a range of 
84km using precise GPS technolo-
gy for guidance. The aging ATACMS 
missile extends the reach of these 
systems to 300km, which provides 
for theater ballistic missile capa-
bilities. Outside of MLRS assets, 
long-range fires have become lim-
ited within the current arsenal. The 
155mm Howitzers, M777A2, and 
M109A7, currently range 24km and 
22km, respectively, with conven-
tional HE munitions and between 
30km and 40km for RAP muni-
tions (Pike, 2020). These systems 
have demonstrated valuable effec-
tiveness against lesser threats and 
counter-insurgency efforts, relying 
on their capabilities to enforce their 
will on mismatched enemy forces

to shape the battlefield for the ma-
neuver effort. An engagement in 
Large-Scale Combat Operations 
against a near-peer threat may ex-
pose these systems due to inferior 
capabilities.
The Range Capability Gap
   It’s expected that Field Artillery 
range capabilities and precision will 
become primary attributes amongst 
the dominant world ground forces 
due to escalating technology in-
novations. Both Russia and China 
employ very capable artillery sys-
tems that are either in equivalence 
or exceed American systems. The 
Russian built 9A52-2 “Smerch,” a 
common long-range threat in War-
fighter exercises has a 90km range 
with their HE-FRAG 300mm rock-
ets and 70km with other munition 
variants (Department of Defense, 
2015). Built during the Soviet era, 
the “Smerch” was upgraded re-
cently to the 9A52-4 “Tornado” to 
be a lightweight version of its pre-
decessor, akin to the M142 HIMARs 
transition from the M270 MLRS. 
Additionally, the Tornado boasts 
GPS enabled munitions using the 
Russian GLONASS satellite navi-
gation system, which significantly 
improves the Russians’ precision 
fires capabilities. Russia claims that

Testing of the M1299 howitzer as part of the Extended Range Cannon Artillery program. (Courtesy photo)

Long-range
Fires Gap  

By WO1 Conor McCarrell

13



14

the Tornado’s upgraded rockets 
will extend to 75 miles (120km), 
which can’t be undermined by rival 
nations due to their no-table his-
tory with rocket technology (Peck, 
2018). The 9A52-4 may have a near-
ly 40km advantage over the M142/
M270 MLRS systems, a massive gap 
that exposes a critical mismatch 
in deep-threat capabilities. Medi-
um-ranged Russian MLRS, such 
as the 9P140 and the older BM-21, 
may force a direct American MLRS 
engagement, giving Russian ground 
forces a free hand and tactical ad-
vantage in delivering long-range 
fires. The U.S. Army will not have 
success in direct engagement with 
Russia’s current long-range assets 
operating at their current limits.
Russian cannon weapon systems 
also have a range advantage over 
the American M777A2 and M109A7. 
The 152mm caliber 2S19 “Msta” has 
been the main self-propelled How-
itzer for the Russian Ground Forc-
es since the 1980s with a standard 
range up to 29km (Department of 
Defense, 2015). Its replacement, the 
2S35, will have a reported 40km 
max range with conventional mu-
nitions and up to 70km for rock-
et-assisted munitions (Brown, 
2017). The 152mm caliber 2A65 is 
Russia’s main towed howitzer that 
has a similar range as the self-pro-
pelled 2S19, which still exceeds the 
American capabilities by several ki-
lometers at max ranges. The disad-
vantages in range for the M777A2 
and M109A7 against standard Rus-
sian cannon artillery systems ex-
pose a vulnerability in counter-fire 
operations. These assets will be 
planned to carry out operations in 
support of maneuver elements on 
the battlefield. Engaging in count-
er-fire against the enemy’s fire 
support assets will be inevitable as 
they also support their maneuver 
operations. The Russian advantage 
in range will force American fire 
support assets to assume the tacti-
cal risk and move dangerously close 
into the fight. This situation is not 
ideal considering the loss of Field 
Artillery assets will strain maneu-
ver elements as they directly en-
gage enemy forces.

   The possible mismatch with the 
U.S. Army’s current field of long-
range Field Artillery systems may 
be exposed even more against the 
Chinese. The Chinese People’s Lib-
eration Army employs a variety of 
long-range multiple launch rocket 
systems within their arsenal, in-
cluding some technology transfer 
with Russia. Over the last couple 
of decades, the emergence of the 
Chinese economy has enabled rap-
id advancements in technology, 
which has also fueled their growing 
self-reliant military. The new PHL-
16 MLRS reportedly has the capa-
bility of firing a pod of eight 370mm 
rockets at a range of 220km, with 
smaller calibers ranging between 
70km and 130km (Suciu, 2020). 
This would give the Chinese Peo-
ple’s Liberation Army a significant 
advantage over the M142/M270 
in direct conflict, forcing the us-
age of different assets or methods 
of engagement. The PLZ-05, Chi-
na’s main modern self-propelled 
Howitzer, also exceeds the range 
of M777A7 and M109A7 by sever-al 
kilometers. Similar to the disadvan-
tages against Russian Field Artillery 
equipment, the Chinese capabilities 
can exploit the Americans’ limita-
tions and support their maneu-
ver elements more effectively with 
their extended range of influence.
Range Capability Gap Solutions
   The common theme when com-
paring U.S. Army Field Artillery 
assets against near-peer threats is 
the range capabilities are severe-
ly lacking. The gap may be only a 
few kilometers in each case, but 
this knowledge will be known and 
exploited to ensure American forc-
es are not guaranteed superiori-
ty on the battlefield. One solution 
to this issue is to match or exceed 
range capabilities with innovations 
in rocket and munition technology. 
New advancements have been made 
in recent years and planned projects 
continue. Multiple prototypes are 
being tested through the Extend-
ed Range Cannon Artillery program 
that is designed to extend the rang-
es much farther than current capa-
bilities offered by the M777A2 and 
M109A7 Paladin.

   The M1299 is an upgraded ver-
sion of the Paladin, which uses 
a new weapon integrated on the 
same chassis designed in the 1960s. 
The extended barrel and upgraded 
Excalibur munitions may extend 
the range of the U.S. Army’s main 
self-propelled asset from 40km 
with RAP to between 70km and 
100km, rivaling some near-peer 
MLRS ranges (Gould, 2018). The 
M777 is also receiving upgrades to 
its weapon system, attempting to 
improve the barrel’s geometry as 
well as the munitions fired from it. 
Increasing barrel pressure to pro-
vide additional propulsion dam-
aged the conventional Cold War-era 
munitions generally fired from the 
M777. The XM113 munition is be-
ing developed to replace the M549 
HERA and when used in conjunc-
tion with the upgraded M777, it’s 
ex-pected to extend the range more 
than 40km. Extending the rang-
es on these howitzer systems will 
greatly improve the shaping and 
counter-fire operations at lower 
echelons assisting maneuver forc-
es. The added range will subdue the 
threat’s leverage that they other-
wise would have had against Amer-
ican forces, thus stressing their ca-
pabilities across the battlefield to 
compete.
   At echelons above brigade, the 
M142 and M270 MLRS systems will 
likely see a replacement for the 
1980s era ATACMS. The new Preci-
sion Strike Missile (PrSM) provides 
the U.S. Army with all the bene-
fits of the long-range tactical mis-
sile from mobile artillery, but with 
an extended range up to 500km 
(Gouré, 2019). After the recent pull 
out of the Intermediate-Range Nu-
clear Forces Treaty with Russia, the 
PrSM’s capabilities may extend even 
further. Regardless, the extended 
range that the new munition brings 
to the M142 and M270 strengthens 
the Army’s influence well beyond 
previous capabilities and would be 
a potent deterrent against a near-
peer. Each PrSM fired would be an 
expensive investment, requiring the 
Commander’s commitment to trust 
the staff in identifying key target 
systems that would cause cascading 
degradation to the enemy from  this 
weapon.



have a significant numerical advan-
tage when comparing indirect fire 
assets, which will make reducing 
that threat nearly impossible when 
engaging single elements. There-
fore, targeting key nodes of sys-
tems will be a force multiplier. In-
direct fires assets require command 
and control and detection through 
ISR platforms or target acquisition 
radars to deliver timely and accu-
rate fires. Destroying or neutraliz-
ing command posts, radars, and ISR 
launch points will reduce the ene-
my’s indirect fire capabilities. Mis-
sions against these soft elements 
can be executed by U.S. Field Ar-
tillery, even with cur-rent capabil-
ities, but require special coordina-
tion. The concept of artillery raids 
gives Commanders the ability to 
leverage indirect fire assets near or 
behind the Enemy Forward Line of 
Own Troops and engage Deep Area 
Targets. Special PAAs need to be 
planned ahead of time and cleared 
before flying in artillery  assets 
for extremely quick fire missions. 
These raids rely on the element of 
surprise, requiring coordination at 
all levels to execute and once that 
surprise is blown as missions are 
fired, even quicker exfiltration is 
required to remove all equipment 
and personnel from the area. If 
executed correctly, the range  dis-
advantage is eliminated, creating 
an extra dilemma for the enemy 
to overcome. Constantly apply-
ing disruptive pressure on the en-
emy, using artillery once deemed 
inferior, will give Commanders the 
crucial control they would need to 
reduce the overwhelming enemy  
artillery threat.
Conclusion
   No longer is the U.S. Army consid-
ered significantly superior against 
emerging near-peer threats. The 
strongest of these threats, Russia 
and China, have improved their in-
direct fires capabilities consider-
ably over the last couple of decades 
while the United States has focused 
on counter-insurgency threats. 
These nations also boast a signif-
icant amount of artillery overall, 
utilizing these assets at higher ech-
elons within the ranks to devastate 
opponents. The U.S. Army needs to

Figure 7.2 from Rand Corporation’s “Army Fires Capabilities for 2025 and Beyond”, showing the balance of fires between 
U.S. (blue) and Russian (red) artillery munitions in a theoretical Baltic Sea scenario. Center of the figure shows a notional 
line of contact between forces, with corresponding disposition of fire support capabilities based on battlefield positioning 
and mass of systems, highlighting a distinct advantage for the Russians. (Courtesy illustration)

Tactics and Operation to Bridge the 
Gap
   The task to upgrade nearly ev-
ery Field Artillery asset in the U.S. 
Army arsenal is an expensive and 
potentially long endeavor that pins 
the service in a tough position, es-
pecially considering many near-
peer threats are well ahead in terms 
of Artillery accessibility. The U.S. 
Army, in its current form, is out-
ranged and outnumbered, which 
places a significant strain on its 
ability to support maneuver ele-
ments through shaping and count-
er-fire operations. Waiting for up-
grades to key Artillery systems may 
be too late if an engagement against 
a near-peer ignites sooner than ex-
pected.
   The U.S. Army shouldn’t expect 
to engage a near-peer threat alone. 
Joint assets are available and like-
ly necessary to defeat an enemy 
with similar capabilities. The U.S. 
Air Force and Naval air assets have 
been unimpeded by counter-insur-
gency forces in the recent decades, 
eliminating key ground targets with 
quickness and ease. Even in a con-
tested environment, the USAF/USN 
will remain a strong asset for the 
Army with its deep-strike capabil-
ities. This is essentially the status 
quo, in terms of the relationship 
with the Army, but further coordi-
nation is required since the USAF/
USN will likely not have air superi-
ority due to very capable near-peer 
air forces, as well as potent ADA 

systems. Additional Joint assistance 
from partner nations must be con-
sidered as they may have very ca-
pable weapons systems that can 
provide fire support to maneuver 
elements. Coordination with allied 
countries will require even more 
patience and management due to 
language/communication barriers, 
doctrinal differences, and  overall 
capabilities.
   If the U.S. Army can’t rely on 
Joint assets for fire support assis-
tance, Commanders must assume 
tactical risk to influence operations 
with fire support assets. This is a 
requirement when nearly every U.S. 
Field Artillery asset is outranged on 
the battlefield. Continuous move-
ment may be required to shape the 
operation for the maneuver forces. 
At any given point in time, these 
elements will be in the range of en-
emy indirect fire assets, which puts 
them in  constant danger. Com-
manders must understand this, 
but maintain constant pressure to 
ensure the mission continues. Fire 
support assets may need to be rel-
atively close to the maneuver front 
line to maintain sufficient cover-
age for shaping operations as well 
as reducing the indirect fire threat. 
This will put Artillery units in rel-
ative danger, but the risk may be 
necessary for maneuver  operations. 
Overcoming the range disadvantage 
for U.S. Army Field Artillery will 
require proactive planning and ex-
ecution. The near-peer threat will 
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modernize its Field Artillery assets 
through more capable munitions 
and weapon systems to bridge the 
range gap. Even this may not be 
enough against a peer, which then 
may require further advancement 
of clever tactics and planning to es-
tablish an element of surprise and 
gain leverage over a potentially co-
lossal threat.
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   This month we will say farewell to 
BG Phil Brooks as he heads to Eu-
rope for his next assignememt and 
welcome the 55th Commandant,  
and new Chief of the Field Artillery, 
BG Andy Preston. BG Preston is re-
turning to Fort Sill from his most 
recent assignment, USARPAC Chief 
of Staff at Fort Shafter, HI. 
   A native of Edmond Oklahoma, he 
commissioned as a Field Artillery 
Officer through Officer Candidate 
School in 1992 after serving for two 
years as an enlisted soldier. Start-
ing his Army officer career at Fort 
Bragg within the 82nd Airborne and 
quickly moving up to complete two 
Battery commands with the 214th 
Field Artillery Brigade at Fort Sill. 
Preston served with the 25th ID as 
Commander of the 2nd Battalion, 
11th Field Artillery at Schofield Bar-
racks, HI. He then assumed com-
mand of the 214th Fires Brigade and 
4th Division Artillery before re-
turning back to Schofield Barracks 
to the 25th ID as Chief of Staff. BG 
Preston served as the Director for 
the Chief of Staff of the Army’s Co-
ordination Group before holding his 
latest position.  
   BG Preston has deployed in sup-
port of Operation Enduring Free-
dom, Operation Iraqi Freedom and 
New Dawn. 
   Preston’s education includes a 
Bachelor of Science degree from the 
University of Oklahoma, a Master of 
Public Administration degree from 
Harvard University, and a Master of 
Military Arts and Sciences degree 
from the United States Army Com-
mand and General Staff College. He 
also attended a Senior Service Col-
lege Fellowship at the Scowcroft 
Institute, Texas A&M University.
    Look for more from BG Preston in 
future issues of the FA Journal.

Welcome to the 55th
Commandant

of the US Army Field Artillery School 

BG Andrew D. Preston
Incoming USAFAS Commandant
Fort Sill, OK 



   In 2019, Gen David Berger issued 
his visionary Commandant’s Plan-
ning Guidance (CPG) outlining the 
sweeping changes the Marine Corps 
needs to make to meet the princi-
pal challenges facing the Nation as 
outlined in the National Defense 
Strategy (NDS) (MCG, Jun20). In 
the CPG, as outlined in the March 
2020 Force Design 2030 (FD30) re-
port, the CMC outlines as part of 
the organizational transformation 
of force design the argument of di-
vesting towed cannon artillery in 
favor of increased investment in 
rocket and missile batteries and 
their associated capabilities. The 
document proposes a mix of 5 can-
non artillery batteries (divestment 
of 16 batteries) and 21 rocket bat-
teries (an increase of 14 batteries) 
with a proposed “composite” bat-
talion comprised of 4 rocket and 1 
cannon batteries. This formation is 
envisioned to possess the requisite 
headquarters battery organization 
to provide tactical fire direction, 
planning, consolidate supply, and 
maintenance support and envisions 
“enough depth to provide deploy-

able detachments to support the or-
ganic artillery batteries.” The con-
struct was ostensibly conceived in 
an attempt to preserve structure 
while maintaining a token cannon 
capability during the critical transi-
tion from cannons to rockets/mis-
siles.
   In his most recent Gazette article, 
our CMC asserts that the concepts 
and concepts of employment be-
ing planned in Quantico are “well 
supported by the wargaming, anal-
ysis, and experimentation ... done 
to date.” It can be logically argued 
that the concept and employment 
behind a composite has not been 
fully analyzed and a composite bat-
talion concept is flawed and fails 
to acknowledge obvious tactical, 
operational, and fiscal challenges 
already experienced with similar 
units since the fielding of a HIMARS 
to the active duty (and reserve forc-
es) and, more recently, from 2016 to 
the present in 3/12 Marines. No ex-
perimentation of a composite rock-
et/cannon formation is required to 
inform us that the construct has 
been operationally cumbersome, 

The Case Against Composite Rocket/Artillery Battalions 
Maintaining Core Cannon Capabilities

By Col Christopher A. Tavuchis

ly under resourced, fiscally uneco-
nomical, and presents serious op-
erational risk to maneuver forces. 
Alternatively, the bifurcation of the 
rockets and cannons in both 11th 
and 14th Marines presents a prov-
en and successful model that works 
today and will work for the objec-
tive force. Finally, and most impor-
tantly, the composite battalion fails 
to account for the current and near-
term operational risk to FMF ma-
neuver units during the high-risk 
transition period from the current 
force (2021) to the objective force 
(2030). At a minimum, we owe the 
CMC a clear-eyed economical and 
operationally viable alternative to 
a composite unit characterized by 
distinctly different capabilities re-
quiring distinctly difference com-
mand, control, and support re-
quirements to make it viable.
   It is now well known that sev-
eral constraints were imposed on 
the planners during the wargaming 
leading up to the CMC’s publica-
tion of his planning guidance. The 
constraints in-cluded (but were not 
limited to) force structure, elimi-

M777A1 lightweight 155mm towed howitzer. (Photo: Courtesy Marine Corps Systems Command.)
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nating legacy capabilities perceived 
as “too heavy” for expedition-ary 
advanced base operations or litto-
ral operations in a contested en-
vironment. The elimination of all 
towed cannon artillery was dis-
cussed during several forums, and 
planners were eventually walked 
back from total elimination in fa-
vor of a more modest preservation 
of a basic capability (ostensibly for 
global force management purpos-
es)—since the “gap” (real or per-
ceived) between infantry indirect 
fi re systems (mortars) and medi-
um cannon artillery was too great 
to discount out of hand, at least in 
the near term (ten years). More to 
the point, the arrival at fi ve batter-
ies still remains an analytical mys-
tery and, in and of itself, mandates 
further analysis. As we have done 
in the past, the Marine Corps runs 
the risk of eliminating a capabili-
ty without fully understanding the 
second and third order implications 
to the FMF and our basic warfight-
ing capabilities.
   Even with the emergence of loi-
tering munitions, long-range pre-
cision fires, and evolving/emerging 
groundbased fire support systems 
that present a lighter footprint bet-
ter suited for littoral operations 
characterized by smaller units, 
smaller ships, and dispersed forc-
es, a valid need remains to ensure 
current and evolving formations 
have the necessary all-weather, 
persistent, economical fire support 
capabilities to support maneuver 
forces as we evolve towards the ob-
jective force.
   One solution to bridging the gap 
between the current force and the 
objective force is to maintain a can-
non pure battalion in each artillery 
regiment consisting of four batter-
ies of eight cannons (four per pla-
toon). While unpalatable to some, 
the maintenance of this capability 
will provide the following benefits:
• Provide a necessary capability 

while the Marine Corps con-
tinues to experiment with the 
emerging HIMARS MLRS Family 
of Munitions, establishment of a 
new HMARS formation in (5/10 
Mar) and the Ground Based An-
ti-Ship Missile (GBASM) (po- 

     tentially Naval Strike Missile  
     paired with ROGUE-Fires) and   
     the Ground Launched Cruise 
     Missile battery in Fiscal Year 
     2023.
• Provide the necessary cohesion, 

training, readiness and capabil-
ity to provide close supporting 
fires in one of three echelons: 
battalion, battery and detach-
ments, as required by opera-
tional need.

• Ensure the Marine Corps main-
tains a grade-appropriate cadre 
of cannon expertise in the event 
we need to rapidly expand the 
capability with more forma-
tions.

• Avoid the inevitable costs of 
fielding composite battalions 
that create cumbersome units, 

• complex tactical, operational, 
and fiscal challenges that we 
have already experienced with 
such units. Despite the best of 
intentions and due to fiscal and 
manpower constraints, we will 
fail to achieve the right support 
MOS mix, and we will, yet again, 
field dissimilar capabilities to a 
unit with the hope of address-
ing two separate and distinct 
functions through the guise of 
expediency, innovation, or brute 
determination.

   While the notion of presenting an 
alternative to the five-cannon bat-
tery construct has not been warmly 
invited nor received by the original 
planners and those engaged in the 
race to solve the manning solution 
in the upcoming Fiscal Year

Ground Based Anti-Ship Missile (Naval Strike Missile) mounted on the Joint Light Tactical Vehicle. (Photo: Courtesy Ma-
rine Corps Systems Command.)

M142 High Mobility Artillery Rocket System. (Photo: Courtesy Marine Corps Systems Command.)
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2023 Assigned Staffing Report, 
the level of analysis assessed in 
a potentially flawed hybrid solu-
tion presented in the CPG and the 
supporting documents issued (and 
currently in the works) demands a 
rational response. The concept of a 
composite artillery formation rep-
resents a half-measure or compro-
mise solution that fails to address 
the operational and tactical realities 
already demonstrated and further 
fails to address the necessity for 
a bridging fire support capability 
while we field and evaluate objec-
tive force fire support units.
   To some, the argument against 
a composite unit and for the main-
tenance of a core cannon capabil-
ity appears to be desperate act to 
preserve one of our legacy systems. 
For anyone that has read the CPG 
and the supporting documents to 
comprehend the intent and vision 
and who has been in the institution 
during times of profound change, 
the writing is emblazoned on the 
wall, and our Corps is moving for-
ward in support of integration and 
alignment with the Navy and CMC’s 
vision. The fact remains, our CMC 
has spoken, and we will step off 
smartly to see his vision through. 
To be absolutely clear, however, 
the argument to maintain a co-
hesive cannon capability—which 
may certainly devolve into some-
thing lighter and more desirable 
to the CPG or, equally as likely, no 
cannons at all—is fundamentally a 
temporary and necessary hedge to 
preserve maneuver space for the 
CMC as we work through the inevi-
table and very real technical, opera-
tional, fiscal, and institutional risks 
that are utterly natural to realizing 
such a revolutionary and—some 
may say—radical change in direc-
tion.

About the Author:
Colonel C.A. Tavuchis is a life-long 
Artillery Officer.  He is the CO of the 
Marine Artillery Detachment, Fort 
Sill, OK, and the former CO of the 
11th Marine Regiment (The Cannon 
Cockers). 
This article orginally appeared in 
the Marine Corps Gazette: April, 
2021 Volume 105 Nubmber 4.
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   The 2019 Fires Conference at Fort 
Sill, Oklahoma, made it abundant-
ly clear that senior Army Leaders 
need the Field Artillery to prepare 
for Large-Scale Combat Operations 
(LSCO). LSCO is a significant change 
from the combat requirements in 
the CENT-COM Area of Responsi-
bility which dominated the focus 
of most of the U.S. Army over the 
past 15 years. Fortunately, the Mul-
tiple Launch Rocket System (MLRS) 
community was able to retain many 
of the MLRS core competencies be-
cause of the requirements on the 
Korean peninsula, and because of 
the section and platoon-sized el-
ements operating in Syria, Iraq, and 
Afghanistan. The same operations 
that maintained 13M Military Oc-
cupational Specialty (MOS) profi-
ciency in the near past do not nec-
essarily translate to LSCO readiness 
for a FA Battalion. While the MLRS 
community consistently trains to 
deliver fires at the section and Pla-
toon level, increasing the rigor of 
FA Battalion training exercises will 
enable the rocket and missile units

provide duty station variety.
  The differences between the 
M270A1 MLRS and M142 High Mo-
bility Artillery Rocket System (HI-
MARS) fire control panels cause sys-
tem specialization in the 13M MOS. 
This creates a duty station loop for 
the 13M Soldier and NCO popula-
tions between Korea and Oklaho-
ma. The training experiences of a 
unit with known requirements, or 
a unit training to assume responsi-
bility for known requirements, cre-
ates a misunderstanding of how an 
M270A1 Battalion operates in LSCO 
anywhere else on the globe. There 
are a few very talented NCOs who 
can transition between the M270A1 
and the M142 but, for the most part, 
a Launcher Chief is most successful 
when able to remain on the same 
system for an extended period that 
often includes two stints in Ko-
rea bridged by stabilization at Fort 
Sill. To expand the experience base 
to personnel without a clear un-
derstanding of LSCO requirements 
MLRS units need to get beyond set-
piece Live Fire Exercises (LFX)

Training MLRS for LSCO
By CPT Brandon J. Gillett and LTC Andrew J. Knight

Figure 1. Operation BLUE MAX Concept. (Courtesy illustration)

to build readiness for LSCO.
   The active component M270A1 
equipped MLRS Battalions focus 
almost entirely on the transition 
from armistice conditions to con-
tingency operations on the Kore-
an Peninsula. There are currently 
only two active duty Field Artillery 
Brigades with M270A1 Battalions, 
with a third under construction. All 
of the current M270A1 Battalions 
are either permanently stationed 
at Camp Casey (210th FA Brigade) 
or are attached to 210th FA Brigade 
from 75th FA Brigade at Fort Sill, 
Oklahoma, during successive rota-
tional deployments. The readiness 
required to “Fight Tonight” from 
known locations does not neces-
sarily translate to an LSCO scenario 
that occurs elsewhere on the globe, 
or even according to an expedition-
ary deployment timeline in support 
of a deliberate Theater operation. 
The personnel serving in these units 
never get exposed to supporting a 
maneuvering Corps or Division, and 
the platform specialty of the 13M 
MOS does not necessarily
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support of maneuver forces on the 
offense. A very large proportion of 
the Fort Sill training space, 34 of 78 
training areas, were utilized to pro-
vide freedom of movement accord-
ing to the tactical situation. A heavy 
emphasis was placed on keeping 
the whole exercise as tactical as 
possible, such as scripting manda-
tory LFX roadblocks as traffic con-
trol points for the notional Division 
Headquarters, and by placing all 
administrative requirements in the 
hands of the EXCON. This result-
ed in one Lieutenant checking in to 
20+ training areas at a time to al-
low the Batteries to move from one 
training area to another with-out 
administrative requirements inter-
rupting the scenario.
   Operation BLUE MAX incorpo-
rated two live-fire events into the 
scenario. A total of 48 rockets were 
available due to the management 
of the qualification cycles. Through 
the intentional spacing of qualifica-
tions over the course of the year, in 
April and September, 2-20 FA only 
required two Artillery Table (AT) VI 
qualifications in FY19. This qualifi-
cation cycle is sustainable as long as 
crew turbulence does not force an 
additional qualification outside of a 
planned Battalion LFX. A few sec-
tion qualifications can be built into 
the scenario but the number and 
level of qualifications, according to 
the Fires Gated Training Strategy, 
needs to be identified as a training 
objective so that the specific mis-
sion requirements do not disrupt 
the realism of the training event.
  The training objectives selected for 
BLUE MAX were to conduct tactical 
assembly area operations, conduct 
Reconnaissance, Selection, and

Figure 2. Operation BLUE MAX Schedule of Events. (Courtesy information)

Occupation of a Position (RSOP), 
manage ammunition at the Battal-
ion level, and demonstrate Platoon 
lethality. Surprisingly, very few 
Leaders in the Battalion had experi-
ence with these tasks and had never 
tried to incorporate all of them into 
a single training event. The edu-
cation process for managing am-
munition began months before the 
exercise and was the focus of the 
Leader Development Program in the 
weeks preceding the exercise. The 
other tasks were doctrinally studied 
but executed at speed with a steep 
learning curve and heavy coach-
ing from the most senior Battalion 
Leaders.
   Training objectives that are ab-
sent from this list, but are normal-
ly included in an exercise designed 
to prepare units for Korea, relate to 
CBRN decontamination and man-
aging mass casualty events. While 
these are important skills, it was 
determined that they consume a 
large portion of training time and 
potentially detract from achiev-ing 
the other training objectives. In-
stead, these events need to be treat-
ed as conditions under which the 
unit must continue to deliver rock-
ets and missiles in support of ma-
neuver forces. It is a mindset shift 
at the tactical level because the les-
sons of recent combat dictate that 
catastrophic events are a reason to 
pause operations. Units can no lon-
ger treat enemy actions as discreet 
events not connected to the larger 
combat operation and the scenario 
needs to drive that point home.
   Operation BLUE MAX broke from 
traditional field preparation with a 
deliberate but notional deployment 
process that occurred the week be-
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based on semi-annual qualification 
requirements.

Operation BLUE MAX
   The 2nd Battalion, 20th Field Ar-
tillery Regiment (MLRS) returned to 
Fort Sill from a nine-month rotation 
to Camp Casey, Korea, in November 
of 2018 and transitioned to Focused 
Ready Unit (FRU) responsibilities. 
As an FRU, 2-20 FA learned that 
they must maintain high levels of 
personnel and equipment readiness 
to be prepared to deploy in support 
of LSCO. As part of these FRU re-
sponsibilities, the Battalion needed 
to train differently than the ‘Fight 
Tonight’ mission required. Leaders 
up and down the chain of command 
needed to understand the unique 
challenges of arriving to a battle-
field months after the first rounds 
were fired, or even occupying unfa-
miliar locations just before hostil-
ities commencing. Operation BLUE 
MAX, a seven-day Field Training 
Exercise (FTX), was created as a 
means to train the Batteries and 
the Battalion Staff how to shoot, 
move, and communicate in an of-
fensive manner where the sequence 
of events was almost entirely con-
ditions-based. 
   Creating the proper training con-
ditions for a Battalion FTX/LFX re-
quires a viable scenario, abundant 
training land to include live firing 
points, an apportionment of live 
rockets from the annual ammu-
nition allocation (STRAC), and an 
agile Exercise Control (EX-CON) 
that can massage the scenario to 
maintain believability. The scenario 
for BLUE MAX forced the frequent 
movements that an MLRS unit is 
expected to make as it follows in



fore the Battalion began tactical 
operations (See Figure 2. Operation 
BLUE MAX Schedule of Events). 
This week of preparation before the 
actual exercise is where Reception, 
Staging, Onward Movement, and 
Integration (RSOI) of personnel and 
equipment was initiated in an at-
tempt to replicate how the Battal-
ion would deploy from Fort Sill to a 
global contingency operation.
  The Battalion began Onward 
Movement by falling in on equip-
ment at a notional port and moving 
to a Tactical Assembly Area (TAA). 
RSOI continued with the publica-
tion of a fragmentary order to begin 
operations in support of a Division 
attack. Inside the TAA the Battalion 
built combat power through prior-
ities of work and conducted TLPs 
down to the section level. The ac-
tivities and rehearsals in the TAA 
set conditions for rapid execution 
of future FRAGORDs during the re-
mainder of the exercise.
   Breaking away from the normal 
qualification practice of MLRS sec-
tions firing multiple missions from 
a static point, Operation BLUE MAX 
attempted to replicate the tactics 
necessary to survive in LSCO. The 
launchers loaded up live M28A1 
Reduced Range Practice Rockets 
(RRPR) in the TAA, moved to the 
firing points to conduct RSOP, and 
proceeded to deliver rockets on tar-
get. The sections received their fire 
missions while in their hide sites, 
then remained concealed as long as 
possible before fire mission execu 
tion. This proved very uncomfort-
able to launcher chiefs who only 
knew static live fires throughout 
their careers.
   The Support Platoons conducted 
tactical movements to secure and 
establish a doctrinal reload point in 
preparation for the firing Platoon 
movements. Upon the completion 
of the live fire, the Firing Platoons 
would reload their brain pods and 
move to their next assigned training 
area while the Support Platoon re-
turned to the TAA with the live pods 
to give the next Platoon the same 
training experience. The very delib-
erate tracking of the live pods by a 
single element, the Battery Support 
Platoon, mitigated the

risk associated with the transition 
between live and dry firing.
   Directing movements in this 
manner also allowed the Batteries 
to exercise a hot and cold Platoon, 
as well as maintain one Platoon 
in position ready to fire while the 
other moved, all while immersed 
in the tactical scenario. The RSOP 
process needed to be executed mul-
tiple times over the course of the 
exercise to allow for Platoon AARs 
to occur, enabling improved perfor-
mance with every repetition. Even-
tually, section chiefs made appro-
priate tactical decisions, freeing up 
Platoon Leadership to concentrate 
on fire direction, forecasting logis-
tical requirements, and planning 
Soldier and equipment maintenance 
periods. The Platoon Leadership 
struggled at first to fully grasp the 
concepts and the level of autonomy 
afforded to the section  chiefs, but 
throughout the FTX the RSOP pro-
cedures became standard across the 
formation.

Ammunition Management
Ammunition management was the 
most involved of all of the train-
ing objectives for the field exercise. 
This training objective directly in-
volved the Battalion ammunition 
officer, support Platoon Leaders, 
the forward support company, and 
the Fire Direction Centers. To ac-
complish the task, while maintain-
ing a level of tactical realism,

60 additional expended pods came 
from an adjacent Battalion to meet 
the total Battalion haul capacity. 
These expended pods were aligned 
with chit cards filled with admin-
istrative data so launcher chiefs 
and Support Platoons were held ac-
countable and unable to continue 
firing after their ammunition was 
depleted. It also caused the Platoons 
to manage the number and type of 
rounds available on the launchers 
and at the reload points.
   Despite the successes, there are 
ways to improve upon ammunition 
management and make the training 
even more realistic. Coordination 
with the Brigade Support Battalion 
would allow Support Platoons to 
drop expended pods in consolidated 
points across the installation to be 
left for the transportation compa-
ny to pick up at a later date. This 
would facilitate a better segregation 
of ammunition and allow a pod to 
only be ‘fired’ once, as opposed to 
a process of reconstitution once an 
expended pod was retrieved by the 
Organic Distribution Platoon.

Demonstrate Platoon Lethality
   Operation BLUE MAX was not 
an Artillery Table XII live fire with 
external evaluators to certify Pla-
toons. However, it did demonstrate 
Platoon-level lethality in a tacti-
cal scenario by empowering junior 
leaders to showcase capabilities 
outside of a scripted list of fire mis

Figure 3. MLRS BN METs aligned with Operation BLUE MAX Training Objec-tives. (Courtesy illustration) 22



not receive an AT XII qualification, 
the introduction of an expeditionary 
LSCO scenario with tactical require-
ments tested the experience level of 
Platoon Leaders and Bat-tery Com-
manders and simultaneously chal-
lenged assumptions for a popula-
tion of NCOs that spend a career in 
the Korea – Fort Sill – Korea duty 
station loop. Conclusion
   Operation BLUE MAX was a de-
liberate departure from tradition-
al home station training exercises 
to prepare for the rigors of Large-
Scale Combat Operations. The plan-
ners went into the exercise design 
process with the lessons learned 
from a nine-month rotation to Ko-
rea and a strong desire to have the 
MLRS battalion fight in a similar 
way to a cannon unit. The empha-
sis on shoot, move and communi-
cate pushed the battalion to con-
duct operations in a way that was 
unfamiliar for many Leaders. It is 
important to note that the length of 
the exercise helped shape what the 
unit learned. By day four the orga-
nization was tired because Leaders 
drove themselves hard and were 
both frustrated by the steepness 
of the learning curve. By day six 
or seven the organization imple-
mented some of the tough lessons 
learned during initial operations 
and ended on an upward perfor-
mance trajectory.
   Training events such as Operation 
BLUE MAX, with scenario-driven 
LFX incorporated into Battalion ex-
ercises, are not currently the norm 
within the M270A1 MLRS commu-
nity. Variations of this exercise 

should be adopted to increase the 
lethality of rocket and missile for-
mations. There are some challenges 
in resourcing a complicated train-
ing event internally. A Battalion 
struggles to source an EXCON while 
including the full Battalion staff in 
a continuous scenario. Also, to keep 
the Battalion staff in the train-
ing audience the exercise needs to 
have multiple firing batteries to 
train current operations, making 
it incredibly difficult to internally 
resource Artillery Table XII evalua-
tors. Finally, a true Higher Control 
could increase the rigor of the exer-
cise by increasing or decreasing the 
pace of fire missions pushed down 
to the Battalion Fire Direction Cen-
ter. Even without these additions, a 
Battalion can conduct challenging 
and budget-friendly home-sta-
tion training that forges an under-
standing of LSCO requirements for 
M270A1 MLRS units.
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sions. Platoons conducted their de-
liberate RSOP, fully utilizing mul-
tiple firing points and hide sites 
across the training ar-eas, to pro-
vide those Leaders the forum to 
learn and grow. During the LFX 
events the Platoons were only af-
forded one four-hour window of 
meteorological data to conduct 
RSOP and shoot their rockets or 
else they had to drop their remain-
ing live pods for another Platoon 
to shoot. This rule added a level of 
competitiveness, rewarded a strong 
maintenance posture, and creat-
ed a sense of urgency to complete 
the tasks with violence of action. 
Nobody, from Battery Command-
er to launcher driver, wanted to 
let someone else shoot the rockets 
originally allocated to them.
   Whether firing live RRPR rounds 
or executing dry fire missions, the 
Platoon’s actions remained driven 
by the same tactical scenario. Work 
and rest cycles had to be enforced 
to sustain personnel throughout 
the seven days while balancing dry 
fire missions and a live opposing 
force (OPFOR) element. The OPFOR 
was coordinated from an adjacent 
Battalion and given the resourc-
es to keep the Platoons active and 
engaged. Blank rounds, artillery 
simulators, and smoke grenades 
were all used to control the tempo 
of the fight and exercise systems 
throughout the organization. Real 
defense plans were required, SA-
LUTE reports pushed up the chain 
of command, notional casualties 
treated, and CBRN capabilities test-
ed. Although the Firing Platoons did
May 2020 MLRS training exercise - Camp Casey, Korea. U.S. Army Photo by Pfc. Mario Hernandez Lopez
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   As the Army shifts focus from 
counterinsurgency (COIN) to large-
scale combat operations, it is im-
perative that the Army relooks how 
it employs Radars in an Electronic 
Warfare (EW) contested environ-
ment. As the United States Army 
has become more reliant upon the 
electromagnetic spectrum (ES), 
Russia has been developing, refin-
ing, and perfecting their TTP’s us-
ing ES to target their adversaries. 
During the Russo-Ukrainian war, 
Ukrainian commanders complained 
about taking indirect fire (IDF) sec-
onds after making a radio trans-
mission.1 Due to the Field Artillery 
and Target Acquisition communi-
ty’s inability to evolve with the ev-
er-changing EW threat, new ways 
need to be identified in which the 
Target Acquisition Platoon (TAP), 
and its Radars, can survive in this 
type of an environment.

• AN/TPQ-53, EW inside Radars 
max range; 360-de-gree mode 
continuous cueing

• AN/TPQ-53, EW inside Radars 
max range 90-de-gree mode; 
30 seconds on 30 seconds off

   None of these scenarios, or the use 
of an optimum site, prevented the 
Radar from being detected. In fact, 
the Radar was detected in less than 
a second each time it began radi-
ating.

Radar Survivability in an 
Electronic Warfare Contested Environment

By CW2 Jerrad Rader

   In June of 2020, 2nd Battalion 
32nd Field Artillery TAP began run-
ning tests with Brigade EW plat-
forms to determine ways to increase 
survivability (Figure 1). These tests 
were conducted with both AN/TPQ-
50 and AN/TPQ-53 Radars at a dis-
tance of 4 Kilometers from Brigade 
EW platforms. Both of these Ra-
dars were positioned with an initial 
downward slope of 200-300 meters 
in front of the Radar then a sharp 
rise to a screening crest, which is 
considered an optimum site for a 
Radar.2 The training encompassed 
various scenarios including:
• AN/TPQ-50, EW inside Radars 

max range; continuous cueing

   The TAP conducted additional 
training in July of 2020 (Figure 2) 
with both Brigade EW and Division 
Cyber-Electromagnetic Activities. 
This training included multiple sce-
narios at greater distances between 
the Radars and EW Platforms. The 
training included an AN/TPQ-50 
and AN/TPQ-53 at a distance of 8.5 
Kilometers and at a distance of 16 
Kilometers. Each Radar was in a po-
sition to maximize screening crest 
(Figure 3) and tunneling (Figure 4). 
The TAP ran through multiple sce-
narios which included:
• AN/TPQ-50, EW outside Radars 

max range; continuous cueing
• AN/TPQ-50, EW inside Radars 

max range; continuous cueing
• AN/TPQ-53, EW inside Radars 

max range 90-degree mode; 
continuous cueing

• AN/TPQ-53, EW inside Radars 
max range 90-degree mode; 30 
seconds on 30 seconds off

• AN/TPQ-53, EW inside Radars 
max range 360-degree mode; 
continuous cueing

• AN/TPQ-53, EW inside Radars 
max range 360-degree mode; 30 
seconds on 30 seconds off

Figure 1

Figure 2
   The exact Radar operating fre-
quencies were not provided to in-
crease the validity of results. The 
ranges of 1215 to 1390MHz and 3.1 to 
3.5 GHz were used. These frequen-
cy ranges were selected because 
they are found via open source. Due 
to the positioning of the Radars, 
with both tunneling and screen-
ing crests, there was some success 
to prevent detection. However, by 
simply moving the EW platforms a 
couple of hundred meters, the Ra-
dars were easily identified. In an 
environment in which we face ad-
versaries utilizing a networked di-
rection-finding system, detection 
from one sensor may be avoided, 
but ultimately will not avoid detec-
tion of all sensors. During each of 
these scenarios, when the Radars 
were found, their signatures were 
located within one second from the 
onset of radiating. There is a mis-
conception across the Field Artillery 
community that multiple seconds 
will lapse before a signature is de-
tected. As evidenced by conducting 
testing, factual data confirms Ra-
dars can be detected immediately 
upon radiation without dwell time.

Figure 3

Figure 4
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   Documented reference from the 
Russo-Ukrainian War in which in-
direct fire followed radio transmis-
sion within seconds3 has led the 
TAP to question the validity and 
relevance of the survivability ma-
trix in ATP 3-09.12, Field Artillery 
Target Acquisition (Figure 5).
As stated in ATP 3-09.12, and de-
picted in the survivability matrix, 
is that continuous radiation time 
should not exceed two minutes 
when the enemy has electronic de-
tection capabilities.4 The issue with 
the survivability matrix is that it 
keeps the Radar in position for an 
extended period of time, ultimately 
increasing the risk of being target-
ed. In a high EW environment, it is 
common practice to radiate for 30 
seconds on and 30 seconds off to 
avoid detection, or a similar combi-
nation, not to exceed the two minute 
timeline outlined in ATP 3-09.12. 
Once the Radar meets the 15 min-
utes of accumulated radiation, they 
then conduct a survivability move. 
As previously stated, this causes the 
Radar to be at extreme risk. Opera-
tors radiating for 30 seconds on and 
30 seconds off, remain in position 
for 30 minutes before 15 minutes of 
accumulated radiation is complete. 
Training and research conducted 
confirms Radar signature is detect-
ed immediately upon radiation. Ul-
timately, this allows an adversary 
29 minutes and 59 seconds to target 
the Radar. In September of 2014, 
east of Mariupol, a Russian drone 
flew over a Ukrainian position and 
15 minutes later a BM-21 multiple 
launch rocket system (MLRS) de-
stroyed that position.5 An argument 
can be made that an EW platform 
could find a target faster than a 

drone, ultimately reducing the sen-
sor-to-shooter time. Continuing to 
use operational standards outlined 
in ATP 3-09.12 leave the Radars at 
risk for both detection and destruc-
tion.
   The Field Artillery communi-
ty can fight their Radars in an EW 
constrained environment using the 
proposed matrix (Figure 6). All ra-
diation times are to be carried out 
consecutively, without breaks. This 
will increase the probability of 
tracking enemy IDF, as well as de-
crease the amount of time spent at 
one location. Each column from the 
matrix is explained in subsequent 
paragraphs.
   The proposition includes the use 
of emission control (EMCON) which 
is the selective and controlled use of 
electromagnetic, acoustic, or other 
emitters to optimize command and 
control capabilities while minimiz-
ing the following:
   a. detection by enemy sensors 
   b. mutual interference among 
       friendly systems
  c. enemy interference with the
      ability to execute a military 
      deception plan.6   
JP 3-13.3 outlines how EMCON is 
important to operational security 
as well as essential to preventing 
the adversary from distinguishing 
deception ac tivities from the main 
effort.7 These EMCON levels should 
be assessed by the Field Artillery 
Battalion and deliberately elevat-
ed or lowered based on the criteria 
outlined in figure 7.8  

   Before discussing EMCON levels 
1-5, clarification must be made re-
garding definitions and practices 
of Radar cueing. Situational cueing 
ties cueing to events or triggers

that are determined during IPB and 
the planning process. For example, 
during the execution of offensive 
tasks, an event or trigger may be 
breaching or air-assault operation.9 
When the proposed survivability 
matrix discusses situational cue-
ing, it is not referring to a cueing 
schedule where operators begin ra-
diating at a designated time of the 
day. Rather the operators will begin 
radiating based on triggers. These 
triggers may include decisive points 
of the operation, during Airborne 
operations, or following a friend-
ly Field Artillery volley in antici-
pation of enemy counterfire. At no 
time should the Radar operator be-
gin radiating because it is a certain 
time, but rather only when a trigger 
has been met. Once that trigger has 
been met, cueing agents will con-
tact operators, and inform them to 
begin radiating. 
   When discussing demand cueing, 
the survivabil ity matrix is refer-
ring to the doctrinal definition of 
the activation of the weapon locat-
ing Radar once the enemy is known 
to have begun firing.9 For purpose 
of discussion, I have provided two 
examples in which demand cueing 
will be effective. On July 11, 2014, in  
the town of Zelenopillya, Ukraine, a 
combined Russian MLRS strike de-
stroyed two Ukrainian Mechanized 
Battalions and lasted no more than 
three minutes.10 The significance 
behind this attack is not the de-
struction of the mechanized bat-
talion, but rather the three minutes 
of firing. In a situation in which 
demand cueing would be imple-
mented, three minutes is more than 
enough time for a cueing agent to 
inform a Radar to begin radiating. 
Additionally, a common Russian 
TTP is to perform anti-fire ma-
neuver. During this TTP, artillery 
should begin moving within its area 
at a distance of up to 500 meters, 
followed by firing 7-10 rounds of 
each weapon.11 Based on the rate 
of fire of a 2S19, the firing of 7-10 
rounds will last 1-2 minutes, which 
would once again be plenty of time 
for a cueing agent to inform a Radar 
to begin radiating.
      The first EMCON level, level 5 
(Figure 8), is best described by how 

Figure 5
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Figure 6

Figure 7

Radars are currently operating in 
the COIN environment. There is no 
protocol to enforce as there is no 
threat of an EW attack. The Radars 
are free to operate as many hours 
a day as necessary to support their 
current objectives. This is the most 
permissive EMCON level.
        EMCON level 4 (Figure 9) is 
active when suspected enemy EW 
assets are in the area of operations 
(AO). Any combination of situa-
tional or demand cueing is autho-
rized, not to exceed 15 minutes of 
continuous radiation. The time-
line is based on the event that was 
previously discussed, in Mariupol, 
where a unit was destroyed within 
15 minutes of being detected.12 

   EMCON level 3 (Figure 10) is ac-
tive when there is confirmation of 
an enemy EW threat in the AO. At 
this particular level, the FA Bat-
talion S2 must determine the fre-
quency range in which the enemy 
EW asset is capable of operating. If 
a Radar is operating outside of the 
determined frequency range, every 
effort should be made to maximize 
the use of that Radar. While oper-
ating at EMCON level 3, the use of a 
power amp is authorized, however, 
it is not advised. By switching from 
power amp to medium power it will 
reduce the signature that the Radar 
is producing while transmitting ac-
quisitions. Figure 11 depicts a single 
SINCGARS on power amp while fig-

ure 12 depicts it on medium. Once 
again, a combination of both situa-
tional and demand cueing is autho-
rized, however the amount of time 
has been reduced to eight minutes 
of consecutive radiation before dis-
placing. Once displaced, the previ-
ous location is monitored for IDF or 
intelligence, surveillance, and re-
connaissance assets. If there is no 
evidence of an EW threat, the eight 
minutes can be increased to a lon-
ger duration.
    EMCON level 2 (Figure 13) is active 
when there is a confirmed attack 
based on the use of EMS. During 
this time the Radar operators must 
cease all nonessential radio trans-
missions. When EMCON level 2 is 
active, authorized radio transmis-
sions include sending acquisitions, 
and radio transmissions necessary 
for mission accomplishment. The 
use of a radio’s power amp is not 
authorized throughout EMCON level 
2.  The command support relation-
ships may require adjustment, or 
the counterfire fight may transition 
to a decentralized fight to reduce 
emissions if the counterfire head-
quarters cannot be reached using 
the radio on high. Demand cueing 
is preferred, however situational 
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Figure 8

Figure 9

Figure 10

cueing continues to be authorized 
during decisive points. Again, the 
Radar should radiate until it has 
reached eight minutes of continu-
ous radiation and then displace.
      EMCON level 1 (Figure 14) is ac-
tive when attacks are continuously 
occurring through the use of EMS. 
This is the most restrictive EMCON 
level and will limit the Radar op-
erator to complete communication 
silence. Demand cueing is the only 
authorized method of cueing during 
this level and no additional radio 
communications should occur apart 
from acquisitions or medical evac-
uation.
   During times in which there is 
greater significance placed on im-
proving EW systems, it is im-
perative that doctrine changes to 
increase the survivability of our Ra-
dars. With information collected via 
these training events, it has shown 
that the current Radar survivability 
matrix is not sufficient for an EW 
contested environment. Due to the 
Field Artillery and Target Acquisi-
tion community’s inability to evolve 
with the ever-changing EW threat, 
new ways need to be identified in 
which the TAP, and its Radars can 
survive in this type of environment. 
Through the use of emissions

control and the survivability matrix 
provided, I believe 2-32 FA’s Radars 
would survive in this type of envi-
ronment.  
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   Alone on a hilltop, an AN/TPQ-53 
Radio Detection and Ranging (RA-
DAR) system is occupied, ready to 
radiate, and take on the mission as-
signed. That mission is to provide 
effective and timely counterfire 
acquisitions to the organic Brigade 
and Division. As they stand ready, 
observing the assigned azimuth of 
search, prepared to acquire ene-
my indirect fire weapon systems, 
something occurs of which they 
were not expecting. The RADAR 
has received a jamming signal in-
dicating the detection of a probable 
enemy electronic warfare system. 
The section reports time, frequen-
cy, and azimuth to the Counterfire 
Cell at Brigade and continues their 
mission. Moments later, they re-
ceive another jamming signal on 
the same azimuth and frequency. 
Shortly thereafter, they hear the 
distinct buzzing of an aerial drone 
of unknown type. As the RADAR 
section reports the contact to the 
Counterfire Cell, the section be-
gins acquiring enemy indirect fire 
acquisitions, followed by accurate 
enemy indirect fire on the RADAR 
site. This indirect fire results in the 
destruction of the Sustainment Op-
erations Group and the wounding 
of one crewmember. In an effort to 
save the RADAR, the section exe-
cutes an immediate displacement 
and survivability movement of the 
Mission Essential Group (MEG). 
This scenario, while fictional, is 
a feasible scenario that could play 
out during large-scale combat op-
erations. To avoid the scenario, the 
question that we must answer is, 
how do we integrate the develop-
ment and implementation of RA-
DAR cueing schedules into train-
ing, to increase overall proficiency, 
effectiveness, and survivability? 
Many factors can lead to a situation 
such as this to come to fruition. One 
main factor, not developing a

cueing schedule at the counter-
fire level, along with some other 
contributing factors may include: 
changing the cueing guidance 
without properly delineating to the 
RADAR sections, not planning for 
survivability movement once satu-
ration time has been met, and fail-
ing to take into account the enemy 
electronic warfare threat in the area 
of operations. Furthermore, a lack 
of tracking radiate on and off cy-
cling at the operator level, as well 
as, total saturation time can also 
contribute to the cueing schedules’ 
ultimate success or failure.
   Creation and implementation of 
a well-planned cueing schedule is 
one of the tasks that has degraded 
Army-wide, as trends at the Joint 
Multinational Readiness Center 
show. To begin to understand the 
problem, we must first understand 
the different types of cueing, ad-
vantages and disadvantages, and 
employment situations for each 
form of cueing. According to ATP 
3-09.12, para 4-28, Field Artillery 
Target Acquisition, 24 July 2015, 
“Cueing is the process designed to 
prompt or notify the RADAR to be-
gin radiating and acquire indirect 
fire. The cueing agent is a com-
mand and control element that has 
the authority to direct the RADARs 
search area and search time.” There 
are two types of cueing that the RA-
DAR systems execute - situational 
cueing and demand cueing.
   “Situational cueing is the pre-
ferred technique for cueing Weap-
on Locating RADARs and is the most 
responsive. This method ties cueing 
to events or triggers that are deter-
mined during IPB and the planning 
process,” ATP 3-09.12, para 4-32. 
There are many scenarios and mis-
sions related to situational cueing. 
For example, offensive operation 
triggers for the RADAR to begin 
cueing include but are not limited

to, the beginning of an air assault 
mission, artillery raid, breach, or 
wet gap crossing. Thus, ensuring 
target acquisition coverage during 
those operations. During defensive 
operations, cueing triggers may be 
associated more with the enemy 
operational phases of fire as depict-
ed on a decision support template.
   “Demand cueing is the activa-
tion of weapon locating RADAR 
once the enemy is known to have 
begun firing. For demand cueing to 
be effective, cueing agents must be 
designated and a responsive com-
munication system between the 
cueing agents and RADAR estab-
lished,” ATP 3-09.12, para 4-33. 
Prioritization and standardization 
are crucial before utilizing demand 
cueing. Specifying cueing agents 
and triggers allow for effective RA-
DAR coverage while limiting un-
necessary radiating, resulting in 
less probability of detection by the 
enemy. Cueing agents may include, 
but are not limited to, forward ob-
server teams, aerial intelligence 
surveillance and reconnaissance as-
sets, electronic warfare assets, Bri-
gade Fire Support Officers, and the 
Counterfire Cell. Agents, as well as 
triggers, vary based on the situation 
and which agent is best placed to di-
rect cueing. For example, standard 
operating procedure for the brigade 
may be for the Counterfire Cell to 
retain all cueing authority; howev-
er, the enemy scheme of maneuver 
and friendly forces course of action 
may identify the forward observ-
ers in the forward most BN the best 
position to identify enemy indirect 
fire equipment. Therefore, delegat-
ing cueing responsibility as mission 
dictates to the forward most unit, 
may prove most relevant. Demand 
cueing relies heavily on every pos-
sible cueing agent understanding 
their role, having clear communi-
cations with the target acquisition
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assets, and integration of those as-
sets into unit training to execute 
the cueing guidance.
   Development of the brigade RA-
DAR cueing schedule begins with 
the creation of the Target Acquisi-
tion Standard Operating Procedure. 
When including cueing schedules 
in the brigade TA SOP the Platoon 
Leader, Platoon Sergeant, Senior 
Field Artillery Targeting NCO, and 
Counterfire Officer make determi-
nations on base-level guidance for 
each type of cueing. Development 
of a robust cueing guidance in the 
TA SOP provides the RADAR sec-
tion a basis for operations that can 
then be refined and trained upon 
to ensure the sections have a clear 
understanding of cueing of their 
target acquisition systems. Base-
line cueing guidance will also lay 
the groundwork for interopera-
ble training events such as Mortar 
Evaluation Programs, Artillery Ta-
bles, and Counterfire Cell certifica-
tion. This groundwork training will 
aid in the communication process, 
especially during demand cueing, 
as the RADAR sections often are not 
coordinated with possible cueing 
agents before large-scale combat 
operations. Once a Standard Oper-
ating Procedure is established, ad-
justment of the TA SOP occurs to 
align with Commander’s guidance, 
Operational Environment variables, 
and mission analysis outputs, be-
fore development of the TA Tab of 
the BDE OPORD.
   Every step of the Military De-
cision-Making Process is an op-
portunity to adapt and refine the 
brigade cueing schedule. From mis-
sion analysis to OPORD develop-
ment, taking into account facts and 
assumptions that could affect the 
RADARs’ capability to acquire tar-
gets and evade Electronic Warfare 
systems. The Intelligence Officer’s 
assessments during Mission Anal-
ysis and Intelligence Preparation 
of the Battlefield are critical steps 
that the Counterfire Cell and Tar-
get Acquisition Platoon leadership 
should be most aware of, as these 
steps will provide the best facts and 
assumptions from which to plan. As 
an example, did we assume that the 
electronic warfare threat assessed 

at full strength in phase one, and 
therefore poses a high risk to our 
radio frequency-producing devices? 
What have we determined the RA-
DAR cueing schedule to be through-
out phase one? How will our cue-
ing schedules continue to adapt as 
the mission progresses? Thorough 
analysis and development during 
the Military Decision-Making Pro-
cess is crucial to answering the 
questions as the process continues, 
resulting in a refined plan for cue-
ing during as many phases as pos-
sible, and refined as necessary.
   Now that we have developed cue-
ing guidance in our SOP, and have 
practiced the performance mea-
sures of our tasks, we can contin-
ue to develop our tactical planning 
for the employment of our RADAR 
systems at the BCT level in this 
often over looked aspect of Target 
Acquisition planning. Effective cue-
ing will ultimately come down to 
the RADAR section’s understand-
ing of the importance of cueing and 
ownership of the RADARs cueing at 
their level. Therefore, a best prac-
tice is to integrate cueing into all 
training events, from RADAR Artil-
lery Tables to Battalion and above 
Artillery Training events. A con-
certed effort to havinge the sys-
tems in play and conducting their 
role as normal is critical to gaining 
and maintaining proficiency in this 
area. All too often, utilization of the 
RADAR section is in an “adminis-
trative” role, wherein they are only 
at the training event to provide sec-
ondary means of observation. They 
will generally emplace the system 
and not move for the entirety of 
the  Live-fire Exercise. While this 
practice is not inherently wrong, it 
fails to provide the section the req-
uisite training conditions to prac-
tice realistic technical and tactical 
performance measures. A holistic 
gated training strategy must in-
clude cueing of the RADAR during 
training events and certifications. 
Some ways to do this include align-
ing the RADAR table VI in line with 
the Field Artillery qualification ta-
bles for Howitzers or Rockets. In-
tegrating the Counterfire Cell into 
the Brigade Fires Support Element 
during Artillery qualification tables, 
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to provide real-world situations 
and orders for the sections. With 
additional planning and support, 
the Target Acquisition assets will 
be more involved and proficient in 
the systems and processes of an ef-
fective counterfire fight. No matter 
how the cueing plan is integrated, 
all levels must have the discipline to 
continue training in this area to en-
sure cueing does not become a skill 
that we allow to atrophy.
   We can mitigate the problem sets 
of RADAR coverage and survivabil-
ity against EW threats with proper 
development, implementation, and 
training of both the RADARs and 
Counterfire Cells. This often over-
looked and undertrained aspect of 
system operations is complex but 
manageable with the proper sys-
tems and processes in place. How-
ever, once in place it will result in 
a trained and knowledgeable Weap-
on Locating RADAR System platoon 
and Counterfire Cell and mission 
accomplishment of the Target Ac-
quisition assets. Enabling brigade, 
division artillery, and division 
commanders to achieve success in 
counterfire battles in any opera-
tional environment.
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National Training Center Observations on How to Improve the Employment and Effectiveness of

 Digital Calls for Fire Processing 

Introduction-
   The deliberate and dynamic use 
of Fires in support of Maneuver 
remains the hallmark of combin-
ing arms during Large Scale Com-
bat Operations (LSCO). The speed 
and offensive audacity of Armored 
and Stryker Brigade Combat Teams 
on today’s battlefield requires Fire 
Support of the same character. Pro-
viding timely, accurate, and ef-
fective “digital” Fires in consort 
to consistently meet or exceed the 
Commander’s Intent for Fires by 
organic and/ or Echelon Above Bri-
gade (EAB) fire support means re-
mains a methodical enterprise. The 
purpose of this paper is to provide 
context and solutions from both ac-
tive duty and National Guard units’ 
efforts during National Training 
Center (NTC) Decisive Action Train-
ing Environment (DATE) rotations 
to provide Fires digitally via cur-
rent doctrinal, training, and mate-
rial means. The context and solu-
tions will be provided in the aspects 
of defining our digital fire support 
capabilities, digital sustainment 
training, maintenance, tactical em-
ployment, and leadership / unit 
culture. 

Defining Digital Fire Support Capa-
bilities-
   During the Civil War, Sergeant 
Milton Humphrey proved by order-
ing a Soldier to a nearby hilltop to 
achieve indirect cannon fires, that 
reliable communications between 
observers (sensors) and the guns 
(shooters) was key.  A century and 
a half later the expectations for 
communications between the two 
entities has significantly changed 
based on the 21st century character 
of warfare and significant advance-
ments in technology. Today’s U.S 
Army Fire Support enterprise has a 
myriad of systems to digitally tar-
get, transmit, tactically / techni-
cally process, and deliver calls for 
fire.  Despite a comprehensive suite 
of digital systems, rotational units 
at NTC are challenged with estab-
lishing and maintaining reliable 
digital communications between 
Observation Posts (OP) and the fir-
ing unit and immediately default to 
utilizing conventional voice com-
munications. The use of Frequency 
Modulated (FM) digital communi-
cation and Upper Tactical Internet 
(UTI) to send fire missions from an 
OP through the requisite Fire Sup-

port Elements (FSEs) at echelon to 
a firing unit can provide the opti-
mal speed, efficiency, and accuracy 
to achieve and exceed the desired 
effects.  The equipment current-
ly fielded to FOs in active duty and 
National Guard units enable them 
to pull a target grid from a digital 
map and send a digital call for fire 
via text that is received and pro-
cessed instantly through echelons 
of Advanced Field Artillery Tactical 
Data Systems’ (AFATDS) interven-
tion points, Fire Support Coordina-
tion Measures (FSCMs) protocols, 
and gunnery computations, re-
sulting as a fire order on the guns.  
Forward Observer Software (FOS) 
comprised of the Remote Handheld 
Terminal Unit-mounted (RHTU) 
and the SCU-2 (Stand Alone Com-
puter Unit) is the most prevalent 
suite of gear utilized at NTC.  FOS 
is a multi-mode, user configurable 
Fire Support software application 
with two modes: Forward Observer/ 
Fire Support Team mode for pro-
cessing fire missions and Fire Sup-
port Officer/ Commander Mode for 
planning and controlling fires and 
fire support operations.  In support 
of dismounted operations, the Pre-
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cision Fires-Dismounted (PF-D) is 
replacing the Pocket Forward En-
try Device (PFED) and acts as a fires 
planning tool while also sending 
digital calls for fire, Close Air Sup-
port (CAS) requests, and is compat-
ible with all dismounted targeting 
devices.  These call for fire systems 
both mounted and dismounted re-
quire a reliable network.  
Digital Sustainment Training-
   At NTC, Fire Supporters at echelon 
routinely lack the ability to properly 
employ and troubleshoot assigned 
equipment. This observation is 
confirmed by the omission of lead-
ers during each final NTC Fire Sup-
port After Action Review (AAR) be-
ing a result of not executing salient 
digital sustainment training (DST) 
and Fire Support Team (FiST) cer-
tifications. All commanders at ech-
elon should systematically invest 
in quality DST and certifications of 
all digital call for fire systems, by 
deliberately scheduling and execut-
ing training in accordance with TC 
3-09.8 Fire Support and Field Ar-
tillery Certification and Qualifica-
tion and the 8 Step Training Model. 
Ensuring an accountable quality of 
training builds operator confidence 
and mitigates friction prior to and 
after crossing any line of departure.  
While at home station, DST is most 
effective as a weekly battle rhythm 
event properly de-conflicted with 
other competing demands. DST is 
best achieved when it begins on the 
same day as command maintenance 
to set conditions but is exclusive-
ly executed on another day of the 
week or throughout the week.  DST 
should be a Brigade level event led 
by the Brigade Fire Support Coor-
dinator (FSCOORD) or Fire Support 
Officer (FSO) along with the Brigade 
FSNCO and Brigade Digital Mas-
ter Gunner who are the proponents 
for the training using the Brigade’s 
Digital Standard Operating Pro-
cedure (DIGSOP) as a guide.  The 
most effective DIGSOPs inform how 
the Brigade communicates digital-
ly, codifying the Brigade’s order 
of precedence for communication: 
Primary, Alternate, Contingency, 
and Emergency (P.A.C.E) plans, and 
provides standard troubleshooting 
methods.  Like all SOPs, the DIGSOP 

should be reviewed and updated on 
a routinely, especially following any 
applicable major training event. 
   A six-week progression that in-
cludes the Brigade FSEs, all Bat-
talion FSEs, the Field Artillery 
Battalion’s Fire Direction Centers 
(FDC) and guns provides the most 
efficient means to an effective en-
terprise.  As early as possible, DST 
should incorporate Call for Fire 
Trainers (CFFT), to collectively train 
forward observer proficiency to en-
force Fire Support systems employ-
ment and proficiency.  DST requires 
daily incorporation of Preventive 
Maintenance Checks and Services 
(PMCS) on equipment to address 
maintenance issues, install parts 
that have arrived, and properly 
practice cross leveling of equipment 
or controlled substitution of parts.  
The first week of DST begins with 
everyone in the motorpool focus-
ing on the digital linkage between 
platoons, companies, and Battalion 
FSEs.  The second week focuses on 
the routing of digital calls for fire 
from the observers to the gunline 
and the observers to the Brigade 
FSE.  The third week incorporates 
the Brigade’s P.A.C.E (Primary, Al-
ternate, Contingency, Emergency), 
and the routing of digital calls for 
fire from the observer to the Bri-
gade FSE and the observer to the 
guns.  For the fourth week, Battal-
ion and platoon Fire Direction Cen-
ters (FDCs) should move 6-10 kilo-
meters away from the motorpool to 
train digital capabilities at distance.  
The fifth week, observers move out 
of the motorpool and occupy OPs or 
the CFFT, testing their P.A.C.E plan 
at distance.  For the sixth week, 
all elements of the digital chain 
should move out of the motorpool 
and test their ability to send digital 
missions from platoon observer to 
brigade, FDCs, and the gunline with 
each platform in the PACE plan.  A 
successful Brigade DST progression 
includes realistic scenarios com-
plimenting concurrent training in-
cluding Brigade RETRANS, radars, 
and other enablers.  DST is an im-
portant factor in improving the ef-
fectiveness of digital call for fire 
systems but is only effective if the 
equipment is maintained properly.   

Maintenance-
   Commanders must emphasize in 
their maintenance and command 
and supply discipline programs to 
place special emphasis on main-
taining digital call for fire equip-
ment due to it uniquely spanning 
multiple Army programs of record, 
Brigade staff sections, and subordi-
nate Battalions.  For example, M7 
Bradley Fire Support Team (BFIST) 
are tracked as Fully Mission Ca-
pable (FMC) if their chassis meet 
all operational readiness require-
ments, but their FS3 and SCU2’s are 
Not Mission Capable (NMC).  As a 
result, regulatory reporting such as 
Unit Status Reports (USR) do not 
account for digital systems NMC 
therefore the requisite command 
emphasis is not placed on the prop-
er maintenance and sustainment of 
these systems.  Units preparing for 
NTC must identify NMC Fire Sup-
port equipment and operationalize 
a plan to repair or replace.  Battal-
ion and Brigade maintenance, S4, 
and S6 shops assist with digital call 
by understanding the required lo-
gistics and prioritization necessary 
to maintain the network. Unit Shop 
Stock List (SSL) and apportionment 
of the limited Fire Support systems 
in accordance with mission priori-
ties of effort should be incorporated 
in staff processes. The FSNCO at BN 
and BDE levels are key in provid-
ing the FSCOORD, FSO, S4’ and S6’s 
with information from running es-
timates from a comprehensive and 
managed Fire Support platform, 
sub-systems, and complementa-
ry equipment tracker. Information 
provided by the tracker will provide 
the necessary information to in-
form maintenance efforts and ca-
pabilities management/cross level-
ing based on defined on equipment 
essential to digital fires.
Tactical Employment-
   Proper tactical employment of 
digital call for fire systems at NTC 
begins during the Military Deci-
sion-Making Process (MDMP).  The 
BN and BDE S6 is responsible for 
the planning and application of co-
gent line of sight analysis through 
SPEED software to ensure the best 
employment of RETRANS teams and 
OPs.  Line of sight analysis uses  
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a variety of variables including ter-
rain elevation, antennae height and 
distances to provide Brigades with 
data to properly synchronize RE-
TRANS and OP placement espe-
cially during rehearsals.  During 
RSOI (Reception, Staging, Onward 
movement, and Integration) units 
conduct a Digital Validation Ex-
ercise (DVE) to test their digital 
equipment at distance.  Successful 
units use every aspect of the DVE to 
troubleshoot faulty connections and 
address friction points in their dig-
ital communication plan.  Success-
ful units leverage the experience of 
their Observer, Coach, Trainers to 
improve their digital communica-
tions and are willing to listen and 
adapt their plan if necessary.  Often 
times, units assume they are test-
ing their FM digital link but forget 
to turn off their tactical LAN (local 
area network) to ensure their AF-
ATDS is functional on the FM digital 
network.  In order to ensure prop-
er FM digital connection and trou-
bleshooting, RETRANS teams must 
be trained in testing the FM Digital 
network. RETRANS must know how 
to set up radios correctly, otherwise 
the digital network is not going to 
function properly during distribut-
ed operations.  Prior to operations, 
Brigades should plan and rehearse 
primary and alternate OPs as well 
as primary and alternate digital 
communications.  At the Intelli-
gence Collection/ Fires Rehearsal, 
units should rehearse each target 
from sensor to shooter, including 
primary and alternate observers 
and communication systems.  The 
Brigade S6 should attend and par-
ticipate in the IC/ Fires Rehearsal to 
explain the communications plan 
and how he/she will respond to 
points of friction.  Once operations 
begin, units often rely too much on 
upper TI, including JCR, to send fire 
missions.  This becomes problem-
atic because JCR is not a primary 
platform for fire missions and are 
easily convoluted within the receipt 
and transmission of multiple mes-
sages.  Brigades should anticipate 
and plan for friction with digital 
communication during OP occupa-
tion, TOC/ TAC jumps, and transi-
tions.  The more informed and 

trained units are at home station on 
digital communications from sen-
sor to shooter, the better position 
they will be upon arrival at the NTC.  
The more thorough a unit plans and 
the more discipline it executes, ac-
counting for friction prior to oper-
ations and nullifying issues as they 
arise, the better they will perform 
during the rotation.    
Leadership / Unit Culture-
    Many issues relating to digital 
call for fire systems stem from the 
old maxim: A Soldier must first 
master his/her assigned equipment 
before they can trust it will work.  
Soldiers attending Advanced Indi-
vidual Training (AIT) as Joint Fire 
Support Specialists are taught to 
plot targets and call for fire using a 
map, protractor, binoculars, a com-
pass, and a radio.  Throughout AIT, 
Soldiers are introduced to digital 
systems and are trained to resort 
back to analog systems when digital 
systems are down.  Without leader 
presence and accountability there 
is a natural reluctance to make the 
digital equipment work properly 
through routine maintenance and 
informed troubleshooting. The ob-
served trend is that operators will 
resort to FM voice especially during 
high intensity and time constrained 
situations.  If allowed to prema-
turely resort to FM voice, Soldiers 
never properly familiarize with 
their equipment, let alone master 
it, and assume it does not work.  
The success of any unit endeavor is 
based on command emphasis and 
support.
Conclusion-
    The purpose of this paper was 
to review current digital call for fire 
systems and provide recommenda-
tions for increasing the effectiveness 
of these systems through defining 
our digital fire support capabili-
ties, digital sustainment training, 
maintenance, tactical employment, 
and leadership / unit culture. Units 
at home station conducting quality 
weekly DST and maintenance build 
confidence in their digital call for 
fire systems and are best prepared 
to tactically employ these systems 
once at the NTC.  In the event the 
digital system goes down, units 
provided with the right points of 

contact and the knowledge to trou-
bleshoot will quickly remedy the is-
sue and continue the fight. Soldiers 
and leaders at all levels should pos-
sess a common understanding of 
where to go for assistance with dig-
ital call for fire systems.  The Army 
Capability Manager (ACM) - Fires 
Cell at Fort Sill (580) 442-5719 has 
13F subject matter experts tasked 
with assisting units with their digi-
tal call for fires systems.  These sea-
soned Non-Commissioned Officers 
and Civilians are knowledgeable 
resources, prepared to assist with 
training, troubleshooting, compo-
nent acquisition, and can reach out 
the right people to find the answers 
to tough questions.  They also serve 
as a conduit of best practices, linked 
in with the Combat Training Cen-
ters (CTCs) to follow trends and ca-
pability gaps for the force. 
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TRIGGER MATH 
FSO/FSNCOs synchronize fires with 
maneuver. They do this through 
triggers.
   You need to convert tactical trig-
gers to technical triggers.  Many of 
us going through Combat Train-
ing Center (CTC) rotations have 
heard our OC/Ts say that to us; but 
what does it mean? This article 
will prepare Fire Support Officers/
Non-Commissioned Officers (FSO/
FSNCO) at Company, Battalion, and 
Brigade level to provide different 
methods to solicit tactical triggers 
from Maneuver Commanders and 
planners to convert it to a technical 
trigger. Effective trigger planning is 
how we truly synchronize fires with 
maneuver and support the concept 
of operations.
   Does doctrine effectively cover this 
subject and the method to do this for 
all scenarios? Army Training Pub-
lication (ATP) 3-09.30, Observed 
Fires provides the framework for 
planning triggers for moving tar-
gets. Many smart books and Tacti-
cal Standard Operating Procedures 
(TACSOPs) throughout the Fire Sup-
port community try to address this, 
but none give a step action drill that 
simplifies the process. Field Artil-
lery Basic Officer Leader Course (FA 
BOLC) provides a trigger planning 
worksheet that assists, but still falls 
short of addressing the multitude of 
ways to plan triggers.  This article 
will address the many ways that 
FSO/FSNCOs and Commanders at 
the company and battalion level can 
determine triggers to initiate fires 
against moving targets or to syn-
chronize with friendly maneuver.
Reflections of a Stryker Company 
Fire Support Officer (FSO)
   So, there I was… Training day 
six of our rotation at the National 
Training Center. The sun had just 
come up, it was eight o’clock in the 
morning and already hot. How could 
it be so hot this early? We were in a 
hasty defense after we had seized 
Brigade Hill the night before.  A ra-
dio call over command

net alerted the formation to Suspen-
sion of Battlefield  Effects (SOBE). 
I was relieved the fight was over. 
Finally, my company would get a 
break after not getting any sleep 
the night before. Some of us had 
been averaging only 2-4 hours over 
the previous week. I couldn’t re-
member the last time I ate because 
I was so busy with Troop Leading 
Procedures. (TLPs) I constantly 
was engaged in cross talking with 
the Forward Observers and Platoon 
Leaders on the plan prior to LD. 
Then I was consumed with battle 
tracking and monitoring multiple 
radio nets during the operation. 
Now it was time to get some chow 
and enjoy the relief. However, that 
sense of relief only lasted for a few 
minutes. 
   Anxiety started to rush through 
me when I thought about the previ-
ous evening’s operation and the Af-
ter Action Review (AAR) that would  
follow.  I thought about what would 
be discussed by my Observer Coach 
Trainer (OC/T). I knew the OC/T 
would talk about my multiple fail-
ures to properly synchronize fires 
in the previous days, but last night 
showed no improvement. For a 
second time, I did not synchronize 
fires properly. The trigger to ini-
tiate suppression and obscuration 
in support of my company seizing 
Brigade Hill was off. 1st Platoon was 
in the Support by Fire (SBF) posi-
tion with M2s, Mk19s, and Javelins 
suppressing enemy battle positions 
and 2nd Platoon had dismounted 
and begun movement from the as-
sault position toward the objective. 
As they crested the last covered po-
sition, I gave the call to fire target 
group A2E. 
   I anxiously waited for the call  
“SPLASH” to come over the net and 
observe the simultaneous impact 
of company 60mm, 120mm mor-
tars, battalion 120mm mortars, and 
155mm cannon artillery. We were 
echeloning fires in true form to 
doctrine. Death would rain down 
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from the sky upon the enemy. How-
ever, I waited and waited. 
    My commander kept yelling at me 
on the command net, “where are 
my fires?” Troop 60s and 120s were 
effectively suppressing the planned 
targets, but where were the battal-
ion 120s and cannon artillery? 2nd 
Platoon began taking significant 
direct fire contact and now were 
in the prone still three kilometers 
away from the objective with little 
cover between them and the enemy. 
They needed supporting fires. 
   Finally, battalion mortars start-
ed coming in, but no artillery. The 
artillery was needed because it was 
going to provide a Battery 6 rounds 
HE to suppress and then a 500 me-
ter smoke screen for 30 minutes to 
obscure the enemy battle positions 
from placing effective direct fire 
on 2nd Platoon. At this point 2nd 
Platoon was taking casualties and 
performing care at the point of in-
jury. There was no ability for them 
to evacuate their wounded to the 
casualty collection point (CCP), be-
cause they were still in contact. Still 
no artillery coming in. It has been 
5 minutes since I had called fire on 
target A2E. Where is the artillery? 
Over command net 2nd Platoon 
Leader relayed that a Stryker was 
destroyed by an Anti-tank Guid-
ed Missile. (ATGM) He had three 
wounded. Still no artillery. Now 1st 
Platoon called up and was taking 
direct fire contact resulting in five 
wounded. The situation was getting 
worse. Seven minutes had passed 
and still waiting for artillery. 2nd 
Platoon took more ATGM fire re-
sulting in two more Strykers de-
stroyed, and 5 more wounded. 2nd 
Platoon was combat ineffective.
   The Company Commander was 
faced with the dilemma of ordering 
3rd Platoon to assume the role as 
assault element under the same di-
rect fire contact that destroyed 2nd 
Platoon or have 3rd Platoon estab-
lish another SBF and break contact. 
It had been 15 minutes and now the
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artillery rounds started coming in. 
Smoke was billowing and suppres-
sion was effective. I called repeat 
on the Troop and Battalion mortars 
and had finally gotten A2E in full to 
provide effects. The Company Com-
mander ordered 3rd Platoon to as-
sume assault, 2nd Platoon to break 
contact and evacuate casualties and 
in a matter of 30 minutes our objec-
tive was seized and casualties were 
enroute to the aid station. However, 
I was left with the guilt of failing 
to synchronize fires resulting in the 
loss of a platoon of combat pow-
er. What happened? What did I do 
wrong?
General  Explanation of Tactical and 
Technical Triggers 
   Like most things fire support, 
planning tactical and technical 
triggers is a combination of art and 
science. The art is the Maneuver 
Commander providing the tacti-
cal trigger by describing to the Fire 
Support planner the desired effect 
in time and space . The science is 
the FSO doing the math to establish 
the technical trigger. The purpose 
of the technical trigger is to account 
for all the variables that add time 
to a target being serviced. Once the 
call to fire a planned target is giv-
en from the observer it has several 
intermediaries before it gets to the 
delivery asset. For example: Platoon 
Forward Observer (FO) -> Compa-
ny FSO -> Battalion FSE -> Brigade 
FSE -> FA Battalion FDC -> Platoon 
FDC -> Howitzer Section. Ideally 
this would take 10 seconds across 
each intermediary to transmit data. 
This adds up very quickly. Once on 
the Howitzer Section it could take 
45 seconds at best to get shot.
   There are three main consider-
ations you base a trigger on; ene-
my movement, friendly movement, 
and cease loading for friendly forc-
es. There are also many ways for a 
Commander to describe when and 
where they want an effect. The fol-
lowing will give the most common 
techniques used.

Tactical Triggers

Who is Responsible for Tactical 
Triggers
   Maneuver Commanders are

 •  Transmission time is the amount 
of time it takes for a unit to trans-
mit over digital or voice Frequen-
cy Modulation radio to get the tar-
geting data to the element that is 
shooting.
 •  Effect build time is the amount 
of time it takes for an effect to be 
achieved after initial round im-
pacts.  It is most commonly used 
for smoke missions to account for 
the time it takes for the smoke 
to billow and create a full smoke 
screen that will achieve screening 
or obscuration. It can also be used 
to estimate how long it will take for 
suppression to occur. Initial rounds 
impacting on an enemy battle po-
sition that has good defilade and 
armor vehicles, might not be con-
sidered suppressed until after one 
minute of rounds impacting in that 
location. However, for softer tar-
gets, initial rounds might be con-
sidered good to achieve effect and it 
is not necessary to incorporate this 
factor into the math problem.
Types of Triggers
   Good trigger planning in the field 
starts with having tools that make 
it easier to do when you are sleep 
deprived and short on time.  Figure 
1 is an example of a smart sheet that 
has a step action drill that walks 
the fire support planner through 
what they need to plan triggers and 
who has the information for plan-
ning assumptions. In the absence of 
having the information provided by 
someone, the tables with data are 
used as planning assumptions. We 
will use this smart sheet as we go 
through the types of triggers. 
Moving Target
   The most common technical 
trigger among fire supporters is 
planning to engage a moving tar-
get.  This is ill-advised because it is 
extremely difficult to hit a moving 
target and have good effects. How-
ever, it is still feasible to disrupt 
enemy formations and slow move-
ment. Fire support planners fre-
quently plan fires on moving tar-
gets in the defense for targets that 
are moving toward Engagement 
Areas (EA) to slow formations, 
cause them to button up, and force 
them to transition from movement 
to maneuver. The most significant 
consideration

responsible for articulating tacti-
cal triggers. FSOs must recommend 
and solicit feedback from the Com-
mander to determine the tactical 
trigger for planned targets. Once 
the tactical trigger is identified, the 
FSO can plan the technical trigger. 
The tactical trigger should be based 
on enemy or friendly movement or 
actions. In the offense, it is most 
common to plan triggers based on 
friendly movement.
Who is Responsible for Technical 
Triggers?
   Technical triggers are the respon-
sibility of the FSO/FSNCO. They 
have the understanding of gather-
ing the information needed for the 
math problem to determine where 
the trigger will be placed. The FSO/
FSNCO will determine the techni-
cal trigger to consider transmission 
time, mission processing time, time 
of flight, build time for effect, and 
rate of march.
   ATP 3-09.30 defines this as the 
intercept point which is where the 
enemy will be when the rounds 
are impacting. The formula to de-
termine the distance from trigger 
point to intercept point is (Trans-
mission time + Mission Processing 
Time + Time of Flight + effect build 
time) x Rate of March in meters/
second (m/s) = Distance. This is the 
basic formula to determine triggers 
based on moving enemy or friendly 
units. However, this can be modi-
fied based on how the tactical trig-
gers is specified by the Commander. 
Some of the factors can be removed.
 •  Mission processing time is length 
of time it takes for the element that 
is shooting to process data and 
shoot the first round. 
 • Time of flight is how long the 
munition will take once shot to im-
pact on the target. 
 •  Build time for effect is the amount 
of time it takes for a smoke screen 
to build or an effect such as sup-
pression to be achieved. You cannot 
assume that first round will sup-
press an enemy that is dug in. 
 • Rate of march is the speed the 
friendly or enemy element is mov-
ing in which the trigger based.
 •  Distance is the distance from the 
intercept point to the where the 
trigger point will be on the route or 
the enemy or friendly unit is taking.
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to planning for a moving target is 
determining where on the ground 
the Commander wants to effect the 
enemy. 
• Tactical Trigger
  For a moving target the Com-
mander needs to articulate where 
along the enemy’s axis of advance 
he/she wants to achieve an effect. 
An example of this is, “I want fires 
to turn the disruption force into EA 
Jackson.” Another example is, “I 
want fires to disrupt the enemy at 
the 34 easting to cause the enemy 
to transition from formations that 
allow rapid movement to maneu-
ver at a slower rate of march.” With 
this information, the fire support 
planner can plan a technical trigger.
• Technical Trigger
  With this information, the fire 
support planner can use Figure 1 as 
a tool to plan out the technical trig-
ger. The formula to determine the 
trigger point is (Transmission time 
+ Mission Processing Time + Time 
of Flight) x Rate of March in m/s = 
Distance. When in doubt on rate of   

march always lean toward the fast-
est. This gives the observer the fires 
earlier and while still achieving an 
effect rather that shooting too late 
and the enemy already bypassed the 
intercept point. In the example, the 
fire support planner would calculate 
the math problem and determine the 
distance from the 34 easting along 
the enemy axis of advance to where 
the trigger point is located. The fire 
support planner would need to con-
firm that observers could actually 
range with sensors to observer the 
trigger point. If ground observers 
will not be in range to observe trig-
ger point, the fire support planner 
must inform the Commander. 
Friendly Movement
   The second trigger that is com-
mon is based on friendly move-
ment.  This is often used to time 
targets in the offense and is crucial 
for suppression and obscuration 
targets in support of a combined 
arms breach and facilitating the in-
fil during seizure of an urban ob-
jective.

• Tactical Trigger
  There are different techniques to 
do this. Both require the Command-
er determining the point on the 
ground where friendly elements will 
be when he/she wants the effect to 
be achieved. For instance the Com-
mander can say “I want suppression 
and obscuration of the enemy Battle 
Position (BP) when the breach force 
comes within direct fire range of the 
BP.” The Commander could also say 
“I want suppression and obscura-
tion on enemy BPs to be fired when 
SBF position is set and once smoke 
builds and BPs are suppressed, the 
Breach Force will move forward to 
reduce the obstacle.” Both can be 
effective but tempo must be consid-
ered in the different techniques.
• Technical Trigger
    The FSO/FSNCO would go through 
the math steps similar to figure 3, 
but the distance determined is based 
on the location along the route of 
march that the Commander wants 
the effect achieved. With this exam-
ple it is common to use the effect 
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build time to factor in time for 
smoke and suppression to build 
good effects.
Cease Loading
   The third technical trigger com-
monly planned is a trigger to call 
cease loading during an echelon-
ing  of fires and during a combined 
arms breach when the assault force 
is moving through the obstacle belt. 
The formula for this is (Transmis-
sion time + Time of Flight) x Rate 
of March in m/s = distance between 
intercept point (REDs/MSDs) and 
trigger point.
• Tactical Trigger
  For determining cease loading 
triggers, it is not necessary for the 
Commander to articulate the tactical 
trigger. The Risk Estimate Distanc-
es (REDs) or Minimum Safe Dis-
tances (MSDs; in training) should 
be used to determine the intercept 
point of the friendly movement.
• Technical Trigger
    The FSO/FSNCO would go through 
the math steps similar in Figure 4 to 
determine where the trigger point is 
for the observer to call “cease load-
ing”over the net. When in doubt, 
the fire support planner should pre-
dict a faster rate of march so fires 
are end sooner and do not impede 
tempo or put friendly forces at risk. 
This calculation should be discussed 
with the Commander to determine 
risk to mission/force when con-
sidering how close the fires should 
cease in proximity to movement.
Conslusion
  Successful synchronization of 
Fires at Battalion and Company lev-
el requires clear tactical triggers ar-
ticulated by Commanders and good 
technical triggers planned by Fire 
Supporters. These skills will solidi-
fy an effective Fires plan where tar-
gets are not just concepts drawn on 
an overlay, but planned with good 
technical triggers. The ability of 
Battalion and Company FSO/FSN-
COs to incorporate technical trig-
gers into planning can directly af-
fect the accomplishment of Brigade 
operations.

About the Author: 
Major George L. Cass is a Field Ar-
tillery Officer that serves in 3d Cav-
alry Regiment.
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Joint Fires Observer Training 
Within A Distributed Mission 

Operations Environment

Introduction
    The battalion was spread across 
5 kilometers along a line that was 
created by the river in front of 
them. Alpha company was on the 
west and Charlie Company was on 
the east. Bravo was in place in the 
center and all companies, platoons 
and individual positions had over-
lapping fields of fire. The unit had 
been assigned a Joint Terminal At-
tack Controller, but the Battalion 
Commander wanted him inside 
the TOC with him. Each Company 
Commander had one radio moni-
toring the Fires net, and could have 
artillery support as quickly as a ra-
dio call. That is exactly what hap-
pened when Alpha Company spot-
ted a large column of T-80 tanks 
coming down the road. The battery 
of M777’s came alive and 155 mm 
rounds were soon raining down on 
the lead elements. Just as quickly, 
Charlie Company came up on the 
Fires net requesting artillery sup-
port, only to be told Alpha was the 
priority at this time. Immediately, 
the 13F2L7 Joint Fires Observer at-
tached to Charlie Company was on 
the net contacting his supporting 
JTAC. The young FIST NCO was well 
qualified for artillery coordination, 
but had only recently become famil-
iar with Close Air Support commu-
nications, and the requirements to 
employ munitions from airframes. 
Providing his own position, a grid 
and elevation to the column of 
tanks, the pair coordinated a strike 
from a flight of F-15E Strike Ea-
gles, and within five minutes, had 
precision guided munitions on the 
lead elements, turning the eastern 
most column of T-80’s back, and 
preserving the defensive perimeter 
tasked to the battalion.
Large Scale Combat Operations 
(LSCO) will move quickly,

with dynamic targets against of-
fensive, defensive and sustainment 
operations. Having the resourc-
es and knowledge on how to en-
gage threats will be the difference 
between survival and destruction. 
Training Joint Fire Observers (JFO), 
and more importantly sustaining 
that knowledge, is more important 
now than ever before. However, in 
the current environment of doing 
more with less, how do command-
ers keep the skills of their people 
sharp? Using Air Force Distributed 
Mission Operations (DMO) is one 
option available to Field Artillery 
commanders for the completion of 
multiple annual and semi-annual 
sustainment tasks (United States 
Army), keeping readiness in the 
green.
Background
    The JFO course at Fort Sill, Okla-
homa is a 2 week course designed 
to train soldiers how to request, 
control and adjust surface fires and 
provide close air support (CAS) tar-
geting information to a Joint Ter-
minal Attack Controller (JTAC) or 
Forward Airborne Controller (FAC 
A).  The JFO can talk directly to 
aircraft if authorized by the JTAC 
for autonomous Terminal Guid-
ance Operations (TGO) as a means 
to convey visual, voice, mechanical 
or electronic measures of provid-
ing targeting information to pilots 
(Kenney). 
   The JFO becomes a second set of 
eyes for the JTAC, enabling quicker 
and more accurate fires in the de-
fense of friendly personnel, or en-
abling offensive options for a com-
mander executing operations within 
an LSCO. As the United States mil-
itary transitions out of a Counter 
Insurgency Operation (COIN) and 
moves to LSCO, the JFO becomes a 
valuable asset and force multiplier.

By David D. Lindeman

However, once a JFO’s training is 
complete, there must be a plan to 
sustain that training. This is where 
Air Force Distributed Mission Oper-
ations (DMO) can come into play.
    Air Force DMO defined is “an 
event in which multiple war fight-
ers operating in geographically 
separated simulators are brought 
together by a distributed mission 
network” (Lang). The Air National 
Guard initiative for DMO is the Dis-
tributed Training Operations Cen-
ter (DTOC) and is located at the Des 
Moines Air National Guard Base, 
Des Moines, Iowa. The DTOC is the 
home of the Air Reserve Compo-
nent Network (ARCNet) suite of 
networks.  The ARCNet is a Wide 
Area Network (WAN) set up with 
encryption and decryption on both 
ends and using either commercial 
internet lines, or Defense Informa-
tion Systems Agency connections. 
A suite of five different networks 
handles specific platforms and se-
curity classifications. Additionally, 
there are seven other Air Force and 
Joint network or cloud based data 
transfers that connect to the DTOC 
to provide a broad base of customer 
support.  The DTOC consists of over 
70 Active Guard and Reserve (AGR), 
Military technicians, GS Civilians 
and contractors, and traditional 
Guardsmen. These individuals op-
erate the Network Operations Cen-
ter (NOC) for the ARCNet suite, as 
well as write and role play scenario 
based training vignettes designed  
to meet specific Desired Learning 
Objectives (DLO’s) based on the 
needs of the customers. Customers 
include multiple attack, fighter and 
bomber platforms, both conven-
tional and special purpose, as well 
as command and control elements 
and mobility assets of the United 
States Air Force. For “Ground Op-



NOTE 1:  Events may contain multiple sub-tasks
NOTE 2:  A maximum of two AA/SOF CFF events may replace two events for this 
requirement
NOTE 3:  Simulated LTDs must accurately replicate a Signatories’ fielded LTD in 
emulation or form / fit / function
NOTE 4:  Emulation may only be utilized if the unit does not have an operating 
SME LTD meeting form / fit / function
Table 2 JFO Currency Requirements

1. Live Munitions include: Forward firing gun, rockets, bombs (including inert/
practice) or missiles.
2. Must use a complete nine line attack brief; IP-to-Target attack (Lines 1-3) 
may not be abbreviated, not applicable (N/A) or from the overhead
3. IR pointer shall be utilized to mark a target for a NVG equipped aircrew. The 
intent is to demonstrate correct use of IR equipment and IR terminology
4. Laser shall be utilized to mark/designate a target for any FW aircraft (laser 
spot tracker recommenced). The intent is to demonstrate correct use of laser 
equipment and laser terminology.
5. Only JFS ESC accredited dome simulators may be used.
Table 1 – Ready JTAC Program Requirements

erations”, Air Support Operations 
Squadrons and Air Support Oper-
ation Centers are key customers 
and are the homes of the JTAC’s. 
The DTOC uses a scheduling sys-
tem to provide six to eight periods 
throughout a day for customer units 
to “buy” to meet their training 
needs (Purviance, Jamie).
   Albert Bandura developed the 
social cognitive theory, whereby 
learning occurs through the com-
bination of the experience of the 
individual, how others act and re-
act to the situation, and the envi-
ronmental factors within the situa-
tion (Bandura). An individual learns 
through doing, but doing so in 
specific situations with others act-
ing and reacting to the individuals 
actions. By observing the environ-
ment and other’s reactions to what 
happens after an action, individu-
al knowledge changes and adapts 
to develop skills to be used later in 
similar situations. Learning is pro-
cessed information originating in 
the effects of a person’s actions and 
the outcomes form concepts of ap-
propriate behavior. Scenario based 
training forms an appropriate me-
dium for this type of learning.
    The United States Air Force (USAF) 
has developed currency guidelines 
for all of their Air Force Special-
ty Codes (AFSC). Adapted into the 
Ready Aircrew Programs (RAP) for 
each specific platform. Air Force 
Instruction 13-112V1 (United States 
Air Force), covers the Ready JTAC 
Program and outlines annual and 
semi-annual requirements for cur-
rency. These are listed in Table 1.
   These requirements include iden-
tification of acceptable training via 
the simulator platform. In the case 
of the JTAC’s, the platform is the 
Joint Terminal Control Training 
and Rehearsal System (JTC TRS). 
The JTC TRS is an immersive train-
er that forms a dome over the JTAC 
and uses Modern Air Combat Envi-
ronment (MACE) as an environment 
generator, and MetaVR© Virtual 
Reality Scene Generator (VRSG) as 
an image generator. These provide 
a realistic, immersive atmosphere 
for the JTAC to use the same tools 
that are used in a live environment. 
    JFO’s have a similar set of re-
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quirements, as identified in Train-
ing Circular (TC) 3-09.8, and shown 
in Table 2.
PROCESS
    The 1st Battalion 194th Field Ar-
tillery (1-194 FA), Iowa Army Na-
tional Guard (IA ARNG), contacted 
the DTOC about the ability to assist 
in training their JFO’s, focusing on 
JFO sustainment and currency re-
quirements, individual preparation 
for attendance at the JFO Course, 
and the practicality of conducting 
training locally.
    JFO’s need to have a JTAC or FAC 
(A) for their training, as they can 
only provide targeting data to the 
aircraft and JTAC, but the JTAC/FAC 
(A) is the member of the kill chain 
that can authorize ordnance release 
on a target. For this reason, any-
time JFOs need currency, sustain-
ment or preparation for attending 
the JFO course, they need to coor-
dinate with a supporting ASOS. In 
the case of the 194th, the support-
ing ASOS and range was the 284th 
ASOS out of Salina, Kansas, where 
Smokey Hill Air National Guard 
Range is located.  The unit has to 
coordinate multiple members trav-
eling over 400 miles one-way and 
expend multiple days per diem at 
around $330 per traveler. 
   Typically, the unit will send five 
to eight individuals to Kansas for a 
4-5 day training period, elevating 
the total cost to $1,647 - $2,636. 
This also does not take into account 
the cost and coordination for live 
aircraft (over $7,700 per hour for 
single A-10) to support the train-
ing, which could be delayed or can-
celled due to weather.
    When possible, it is desirable to 
maintain the alignment relation-
ship between JFO’s and ASOC’s. 
This would require all ASOS to be 
fully connected and operating in the 
Distributed arena. At this time, the 
284th does not have an active con-
nection to the ARCNet due to simu-
lator authorization on the network. 
Therefore, the 14th ASOS out of Fort 
Bragg, North Carolina, a frequent 
DTOC participant, agreed to assist 
in the trial.
    The DTOC uses the same MACE 
and VRSG platforms as the JTC TRS, 
but on desktop computers. Cre-

ation of a joystick configuration for 
MACE allowed the JFO to “attach” 
to a MACE US Soldier entity, look, 
and move around the virtual battle 
space.  This allowed the JFO to be 
in a separate Event Control Center 
(ECC – the naming configuration 
the DTOC uses for the rooms that 
run the scenario) from the white 
force during execution of training 
without an inside peek at the sce-
nario. Rules regarding movement 
around the constructive battlefield 
will have to be established. As of 
now, there are no controls to keep 
the JFO into or out of a specific 
space.
    A week prior to execution of 
training, we tested with the 14th 
ASOS and the DTOC training con-
figuration (2 ECC’s and MACE Pilot 
Workstations). This established a 
set of best practices for moving for-
ward.
EXECUTION
        The DTOC and 14th ASOS iden-
tified four scenarios for use with 
JFOs. During the week, the conduct 
of an additional scenario, due to 
scenario variety and DTOC resource 
availability, was added.  The sce-
narios were:
Stormfront II - LSCO involving 2 
battle spaces in an armor on armor 
event in the Korean Peninsula.
Stormfront III - LSCO involving 3 
battle spaces in an armor on armor 
event in the Korean Peninsula.
Shabow Khyel Shura - COIN meet-
ing with elders to discuss establish-
ment of COP within the region. 

Table 3:

 Ajo Air Assault - COIN involving an 
air assault into a terrorist training 
camp with split US forces. 
Ajo Mountain Patrol - COIN foot 
patrol to find smuggling routes by 
threat insurgents (add on).
   Training was conducted at the 
following times and utilizing the 
scenarios in Table 3. 
   Three JFO’s participated in the 
trial. All three were current in 
their requirements, receiving the 
training to maintain currency. The 
breakdown is as follows:

Expectations by the JFOs were the 
ability to do Close Air Support with 
and without a JTAC in the loop, and 
to establish a working relationship 
with the DTOC and the 14th ASOS 
JTACs.
    During each of the events, the 
JFOs worked as a team. All three 
had access to computer systems 
that allowed them to see the bat-
tlefield. MACE was configured as a 
Blue Force Tracker, showing only 
known locations of friendly forces.  
Each scenario incorporated the fol-
lowing from TC 3-09.8:
    CAS event with a qualified JTAC 
    JFO passing targeting data direct-
ly to aircraft as authorized by JTAC/
FAC (A)
    Conduct of CAS w/o JTAC
    The scenario Shabow Khyel Shu-
ra, includes use of a Gridded Refer-
ence Graphic (GRG).
    Nine JTAC’s participated with one 
JTAC /I acting as a source for con-
tinuity. 

       
  



    The JTAC’s have a range of three 
to sixteen years of service, for an 
average of a little under 6 years of 
service. Their qualification range 
is from one to thirteen years and 
averaging just over four years as 
qualified. Half of them have worked 
with a JFO before, but have not em-
ployed CAS in a combat situation 
with a JFO.
    Three main expectations came 
out of pre execution interviews:
1. How to work with and integrate 
JFO’s into CAS situations
2. Learning what TTP’s JFOs use
3. Other personal improvement 
goals for their own professional de-
velopment
RESULTS
     The results of the initial run were 
positive for all parties involved.  
The JFO’s received training at a de-
creased cost to the unit and as in-
dicated by their survey responses, 
was of a quality they had not fully 
anticipated. 
    Quantifiably, the results are sig-
nificant in showing the value of 
the training to the participants. It 
shows the training scenarios are 
complex yet relatable and realistic 
in setting. With the exception of Au-
dio Clues and to a lesser extent the 
Visual Clues, all mean rankings are 
above the median range. The issue 
with these clues is the setting that 
the JFO’s participated in within the 
DTOC. The Event Coordination Cen-
ters are not designed to substitute 
as any kind of a simulation center 
so the audio cues are stimulated by 
the white force and not a part of the 
interactions by the JFO’s. The JTC 
TRS DT-100 in a separate setting 
would provide the additional audio 
stimuli to help mitigate that issue. 
     The JTAC’s being geographical-
ly removed from the DTOC made it 
difficult to gather a full complement 
of detailed data like we did with the 
JFO’s. However, the lead liaison 
from the 14th ASOS has provided a 
general overview captured from the 
participants.
     From the JTAC view, the training 
shows a comparative decrease on 
the quantifiable scale by 15 points. 
Viewing it strictly in this mode, it 
shows a possible distraction to the 
training of the JTAC’s.

1 = Not at all adequate, 2 = Generally NOT adequate, 3 = Neither adequate nor 
inadequate, 4 = Generally Adequate, 5 = Very Adequate
Table 5 JFO Survey

JTAC Consolidated review 
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The ability to gather better data 
from the JTACs may show a dif-
ference in this, and therefore, this 
data is skewed, and I am unable to 
show if there is a significant result. 
When looking at the comments, and 
applying an additional qualitative 
analysis, the view is different.
    There were several after action 
comments regarding how to con-
duct the scenarios, focusing on bet-
ter planning and execution along 
with white force actions. These in-
cluded how to operate in a JTAC and 
JFO event, teaming of JTAC’s and 
JFO’s for familiarity, and monitor-
ing and mentoring when either a 
JTAC or JFO is overcome by events 
and pausing the scenario to show 
case teaching points and provide 
instruction.
    Sustainment comments identi-
fy the value of this training for the 
JTAC’s. 
    “The simulator integration with 
the JFO’s and Pilots overall has been 
a success. Good comms across the 
board and all entities on the screen 
seemed to match up. Having actu-
al pilots tied in to the simulator is 
beneficial over having a “simulat-
ed” pilot because it adds a sense of 
realism.”    
   “This was a great initial go for 
this kind of JFO/JTAC integration 
and can’t wait to see how much this 
will evolve.”
   Follow on telephone conversa-
tions were also positive in nature 
and both the JTAC’s and JFO’s have 
expressed a desire to continue and 

“The simulator integration with the JFO’s and Pilots overall 
has been a success. Good comms across the board and all en-
tities on the screen seemed to match up. Having actual pilots 
tied in to the simulator is beneficial over having a “simulat-
ed” pilot because it adds a sense of realism.”    
“This was a great initial go for this kind of JFO/JTAC integra-
tion and can’t wait to see how much this will evolve.”

JTC TRS DT-100 Instructor and Student Stations, 14th ASOS, Fort Bragg, NC

improve the training.
RECOMMENDATIONS
    The common theme among par-
ticipants is that this was good train-
ing for all involved. The JTAC’s had 
an opportunity to work with Army 
JFO’s and vice versa. The model of 
the DTOC includes individual sub-
ject matter experts that have been 
qualified, and in some cases still 
current, with the platforms they 
replicate in the virtual world. Be-
cause of this, the training audience 
gets a chance to work with, hear, 
and respond to inputs from expe-
rienced individuals. The feel of the 
events is a training feel, but with 
stimuli from live role players that 
react and respond as they would in 
a live situation. Both training au-
diences responded with apprecia-
tion at the setting they were in, and 
recommend continuing this type of 
training. 
  An area found lacking was the 
planning time involved. Pre-mis-
sion briefs and coordination be-
tween the JFO and JTAC, as would 
be conducted at a Brigade or Battal-
ion Headquarters prior to mission 
execution, was not conducted until 
minutes before event execution,

and then quickly to not interfere 
with the event.  Moving forward, 
the JTAC and JFO need to conduct, 
well in advance, coordination with 
“ground commander” and staff. 
The 14th ASOS has included pre 
mission calls to the DTOC to gain a 
lot of the information they will need 
for conduct of the event. These calls 
typically occur a day in advance 
of execution, but with this type of 
event, it is recommended a longer 
time between coordination and exe-
cution. Personnel training will need 
to build out their personal products 
and possibly share with other par-
ticipants. Once this training coordi-
nation is completed, establishment 
of clearly stated arrival, start and 
end times will aid in management of 
participant expectations. This will 
also provide time for identification 
of specific Techniques, Tactics and 
Procedures for use during execu-
tion.    The DTOC model is to enter 
an event and conduct last minute 
coordination between players, run 
the scenario, and finally, to have 
an informal after action review to 
discuss what just happened. Having 
the same JTAC and JFO on multiple 
events will allow immediate

       
  



implementation of lessons learned. 
JTAC’s and JFO’s will be able to 
work together again and have con-
tinuity of learning. The recom-
mendation comes from the JTACs, 
reinforced by the JFOs and White 
Force that individuals training have 
the opportunity to do back-to-back 
events, which would allow for im-
plementation of lessons learned.
    The current training of the Tac-
tical Air Control Party (TACP) Team 
of JTAC, JFO and Aircraft is to oper-
ate in a COIN environment. Howev-
er, that is changing to add empha-
sis to a LSCO. With scenarios set in 
both situations, it is easy to make 
comparisons of TTP’s. The reality is 
the individuals training most like-
ly do not know TTP’s used in LSCO. 
Bringing in Multi Domain Opera-
tions (MDO) will add a new element 
that will most likely become the 
driving factor for LSCO planning 
and operation. That planning will 
be for future missions and opera-
tions that are in line with US doc-
trine and National Security policy. 
SUMMARY
    The ability for all players to speak 
to each other in training, JTAC to 
JFO and both to an actual pilot cre-
ates an environment that is ripe for 
learning. The first time you hear a 
check in from a pilot, it can be a bit 
overwhelming if you do not know 
what to expect. One reaction over 
heard in the past is “I didn’t un-
derstand a word of that check in so 
I just went with a B-1”. 
     Conversations post scenario run 
included how much the JFO had 
learned and how much the JFO still 
had to learn when conducting op-
erations with a JTAC. Similar com-
ments from the JTAC community 
were voiced, and both communities 
identified the value of having a pilot 
as opposed to someone that role-
plays a pilot.
    From a white force standpoint, 
there was also a lot to learn, as we 
have been used to driving scenarios 
towards specific learning objectives 
through verbal injections. Set up 
and execution will be different from 
what we have experienced and will 
need to adapt.  

    There are developments in the 
ability to connect the 194th FA 
to the ARCNet for the purposes of 
training. The DTOC and 194th FA 
are both Iowa National Guard assets 
and this lends itself to some more 
opportunities regarding establish-
ing a distributed site away from the 
DTOC and with a system, such as the 
JTC TRS DT-100, that is better de-
signed to facilitate training. We are 
also in discussions with the 194th 
FA to provide a DMO Subject Matter 
Expert that can assist in the plan-
ning and execution of the training 
and act as a key point of contact for 
the JTAC’s.
  The 194th Field Artillery ap-
proached us about conducting 
training and the DTOC was able to 
provide it with the help from the 
14th ASOS. All sides agree that there 
will be a lot of trial and error before 
we get it right, but we have shown 
that it is possible. We are already 
planning follow on training oppor-
tunities for the spring of 2021 and 
beyond. While the methods of op-

eration will continue to evolve, we 
have shown it is possible to conduct 
this training with significant results 
and aid in better understanding of 
the roles each of the warfighters 
conduct and embrace to survive a 
complicated modern battlefield.
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KpaCHAr PYCB
   This article seeks to provide a brief 
qualitative analysis of some of the 
deception tactics employed by our 
potential adversaries and propose 
a solution for countering them. All 
of the evidence used in this article 
is open-source, meaning that the 
Russians and the Chinese are no 
longer (if they were ever) hiding 
these methods for tactical decep-
tion. 
   As early as 2010, the Russian Mil-
itary unveiled a series of inflatable 
military vehicles that many outside 
the Kremlin found laughable. West-
ern media sources touted these in-
flatables as negligent spending as 
Vlademar Putin poured billions of 
rubles into rebuilding his military. 
Nearly four years later, the Rus-
sians launched an incursion into 
the Crimea and since have launched 
a formidable array of forces into 
Syria. And at the forefront of both 
these incursions have been the use 
of the Russian tactic of Maskirovka. 
Maskirovka, or masking, is the 
Russian form of deception widely 
used at both the tactical and stra-
tegic levels. At the strategic level, 
Maskirovka can be as complex as 
a military exercise in the Baltic Sea 
that draws worldwide press releas-
es. While at the same time, large 
quantities of weapons are quietly 
shipped to a dictator in Latin Amer-
ica. Conversely, tactical Maskirovka 
can be as simple as a map with in-
correct graphics that is left to “fall 
in enemy hands” and sow confu-
sion. The New York Times gave the 
following insight “The idea behind 
maskoveria is to keep the enemy 
guessing, never admitting your true 
intentions, always denying your ac-
tivities and using all means political 
and military to maintain an edge of 
surprise for your soldiers.” (Kram-
er, 2016)  
   An integral part of Putin’s plan to 
rebuild the military is a revitaliza-
tion of deception tactics. As part of 
this plan, the Kremlin has contract-
ed Rusbal, a toy company, to begin 
making an extensive array of 

inflatable military vehicles. From 
MiG 31 fighter jets and T-80 main 
battle tanks to radar stations and 
Surface to Air batteries, the toy 
company makes 1:1 scale inflatable 
look-alike copies of its most im-
portant vehicles and systems. 
At the price of roughly $496,000 and 
with a setup time of only about two 
hours, the Russians can emplace a 
battalion of tanks at a strategic lo-
cation, such as over watching an 
obstacle belt, a critical intersection, 
or on an enemy’s flank. (Mizokami, 
2016) This battalion-sized element 
positioned at a crucial juncture is 
meant to propagate confusion and 
chaos by clogging the enemy’s  de-
cision making progress by forcing 
them to react to a new threat while 
causing the intelligence section to 
respond to additional information. 
Thus from the platoon level where a 
lieutenant is reporting the tanks, to 
the Brigade level where the staff is 
trying to react to and decide what, 
if any, assets can be diverted to deal 
with the threat, the plans process 
and the operational tempo is slowed 
if not ground to a complete halt. 
This gives the Russians a window 
of opportunity to react to or coun-
teract their enemy’s plan. Done at 
a critical location such as a piece of 
terrain or an obstacle belt, even a 
company-sized armored formation 
(especially in a light IBCT fight) 
could cause the enemy to alter their 
entire plan.
   Furthermore, many of these same 
vehicles and systems are also found 
on a Brigade or Division Com-
mander’s High Payoff Target List 
(HPTL). The HPTL is a ranked order 
of systems and or vehicles whose 
destruction the commander has 
deemed necessary for him to ac-
complish their mission.  Inflatable 
versions of weapon systems such 
as the S-300 surface-to-air missile 
battery, the Tochka, Short-range 
tactical ballistic missile system, and 
even radars are being deployed by 
the Russians. These are the same 
systems that commanders at the 
  

tactical level rank as the most im-
portant to destroy: radar, air de-
fense, and armor. At the tactical 
level, the Kremlin uses maskove-
ria to clog their enemy’s informa-
tion collection systems and divert 
the use of precious resources like 
fixed-wing air assets or rocket and 
cannon artillery to destroy a threat 
only to find that they were de-
ceived.  Worse, tactical Maskirovka 
diverts critical assets and exposes 
them to counter fire, bringing crit-
ical enemy assets out of the fight. 
An example of how a threat like 
this can be convincing can be seen 
in Syria. In 2017, As US and Iraqi 
forces continued to drive ISIS West 
back into Syria. The Russians mo-
bilized as well, deploying forces to 
the region to back President Bashar 
al-Assad. One of the key weapon 
systems that was deployed was the 
newest version of the S-300. The 
S-300 is a long-range surface to air 
missile system designed to inter-
cept both fixed-wing aircraft and 
ballistic missiles. Because of this 
potential threat, the United States 
quickly curtailed its use of critical 
airpower in specific locations over 
the Syrian border. Were all, if any, 
of the S-300s real? Or were they in-
flatable versions of the weapon sys-
tem, produced by Rusbal, meant to 
deter American intervention in the 
region? We may never know, but 
the introduction of that threat, real 
or perceived, was enough to divert 
important air assets from the area.
   Conversely, on the strategic scale, 
in an age dominated by instantiable 
access to information via social me-
dia, merely having the appearance 
of a few battalion-sized elements of 
tanks along an international bound-
ary can have global implications. 
Facebook, Twitter, and a myriad of 
other outlets can relay information 
in real-time, spreading chaos and 
fear in civilian and military circles. 
And while the media propagates the 
story, the Kremlin is quietly and 
methodically maneuvering, in the
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shadows, to reach its real objectives. 
Thus, the appearance of a few bat-
talions of Rusbal’s inflatable vehi-
cles have the legitimate possibility 
of shifting entire national strategies 
and playing right into Putin’s hand.  
   Likewise, the Chinese have fol-
lowed a very similar suit with their 
deception tactics. Citing Sun Tzu, 
who said, “All warfare is based 
upon deception. Therefore, when 
capable, feign incapacity; when ac-
tive inactivity. When near, make it 
appear that you are far away; when 
far away, that you are to lure him; 
feign disorder and strike him. When 
he concentrates, prepare against 
him. Anger his general and con-
fuse him. Pretend inferiority and 
encourage his arrogance.” (Tzu) To 
enable these tenants of warfare on 
the modern battlefield, the People’s 
Liberation Army (PLA) is incorpo-
rating deception tactics into their 
large scale combat strategy.  
   In keeping with President Xi’s vi-
sion of turning China into a world-
class fighting force by 2030, one 
that can compete with Western 
armies, the Chinese military is ac-
tively seeking ways to bridge the 
gap. They are doing this, in part, by 
flooding the battlefield with specific 
decoys that are designed to mimic 
targets on the HPTL, much like the 
Russians. However, unlike the Rus-
sians, the Chinese will seek to have 
a 1 to 1 ratio of fake formations to 
real ones, effectively making their 
own force seem twice as large. (Jen-
sen, 2020) This should be alarming 
decoys that are to western military 
leaders because these tactics will 
spread fear and chaos through our 
formations. All the while, the PLA

will be masking their true inten-
tions and capabilities behind a 
well-constructed wall of deception.
   Like their Russian counterparts, 
these decoys will mimic the real 
vehicles. They will also be camou-
flaged and concealed under radar 
scattering nets. However, the Chi-
nese go further still, adding another 
layer to the ruse by providing sol-
diers to operate them and main-
tain security in fighting positions 
around them as if they were a real 
fighting formation. Furthermore, to 
confuse adversaries, some of these 
decoys have been built to give off a 
heat signature by pumping hot wa-
ter through them (Jensen, 2020). 
Thus, even with thermal optics, ad-
versaries may not be able to differ-
entiate between a real threat and a 
decoy.
   Furthermore, the PLA has also 
begun incorporating solid metal 
decoys that “maintain nearly the 
exact shape of the impersonated 
vehicle.” (Jensen, 2020) The PLA 
boasts the reality of their decoys, 
which they claim are “difficult to 
distinguish from real equipment 
from a distance of 100 meters.” 
(Jensen, 2020) This tactic’s intent is 
clear; by placing large numbers of 
decoys on the battlefield, the Chi-
nese seek to impede the enemy’s 
decision-making process and sow 
confusion at the tactical level. Cap-
italizing on the disorder, The PLA 
will employing tenants of Sun Tzu’s 
military treatise.
   Yet, another aspect of these decep-
tive tactics ought to be particularly 
concerning to the Fires communi-
ty. As Ph.D. candidate Aaron Jensen 
notes in his article Deception is key
       

to Military Strategies: “used ef-
fectively, decoys can draw ene-
my surveillance and attacks from 
high-value targets and deceive the 
enemy about the number and lo-
cation of friendly weapons, troops, 
and equipment. Decoys can also in-
crease friendly firepower by making 
it easier to locate and target enemy 
forces once they have revealed their 
position by attacking the decoy.” 
(Jensen, 2020) Placing large forma-
tions of decoys at critical junctures 
or that match key, specific targets 
on the maneuver commander’s 
HPTL, both the PLA and the Rus-
sians seek to trick their enemy into 
committing their artillery to the 
fight. If they can cause their enemy 
to commit their artillery to the fight 
early and expose their locations, 
it makes them very susceptible to 
counter fire. The destruction of ar-
tillery by the PLA or the Russians 
would prove devastating to their 
adversary as it negates a powerful 
combat multiplier. However, equal-
ly important, the destruction of the 
enemy indirect fire weapon system 
also allows the PLA or Russians in-
direct fires without fear of counter 
fire.
   Thus far, this piece has exam-
ined a series of short articles that 
must be not be viewed as indepen-
dent, instead of as a chain of linked 
items as if they were puzzle pieces. 
Combined, these puzzle pieces form 
a grim picture of an adversarial ca-
pability that is very, very real. It is a 
threat that must be taken seriously. 
To prepare ourselves for a confron-
tation where we will face decep-
tive tactics, we must actively train 
against it.  In addition to training 

Inflatable tanks like the examples above are being developed by the Russian military as part of an elaborate deception tactic known as Maskirovka. Source: UK Daily Mail
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against it at the Combat Training 
Centers (CTCs) like the Joint Mil-
itary Readiness Center or the Na-
tional Training Center, we must 
revitalize the Long-range Recon-
naissance and Surveillance (LRS) 
teams and actively collect intelli-
gence on the enemy at those criti-
cal junctures or extended periods of 
time.
   There persists an attitude with-
in the military that we will simply 
come across these decoys parked 
in a field somewhere or catch the 
PLA in the act of inflating them and 
merely bypass them. However, our 
days of fighting amateurs with out-
dated equipment are over. Both the 
PLA and the Russian military are 
commanded by professionals who 
are as good, if not better than, we 
are. Adversarial commanders will 
implement their decoys with addi-
tional assets designed to layer the 
deception and add credibility to the 
ruse. To complete their deception, 
the PLA and Russia will dedicate 
engineer assets to build defensive 
positions for their inflatable tanks, 
provide crews and nets for their in-
flatable radar systems, and possibly 
move their decoys as they would 

lishing a set of best practices and 
tactics techniques and procedures, 
commanders and the OCTs can bet-
ter teach the force and prepare it for 
a Large Scale fight where the enemy 
will use deceptive measures.      
   The other way that the United 
States Military must actively com-
bat these tactics is to bring back 
the LRS concept for its Brigade and 
Division level fighting forces. In a 
peer fight, the United States and 
its allies must have a dedicated, 
long-range reconnaissance asset 
capable of collecting intelligence 
on specific named areas of interest 
(NAIs) for extended periods. In an 
environment where airspace and 
the electromagnetic spectrum will 
be contested, we cannot rely on the 
assets we have become used to in 
the counter-insurgency environ-
ment. Instead, we must deploy Sol-
diers forward of the forward line of 
troops (FLOT) to gain valuable data. 
When trained and equipped cor-
rectly, these troops can overwatch 
areas and ascertain whether or not 
formations of tanks are real or in-
flatable, if radar assets are cueing or 
not, and if Surface to Air threats are 
real or perceived. These LRS teams 

their real systems around the bat-
tlefield.      
   In order to build familiarization 
with these tactics and the stress 
that they will induce on fighting 
formations in the field, the United 
States Military and its allies must 
actively incorporate them into their 
collective training. This should be 
done at all Battalion and Brigade 
level training events where there 
is an element is playing the role of 
a near peer opposing force. At the 
very least, the opposing forces at 
the CTCs should employ inflatable 
or hardened decoys to sow confu-
sion and stress intelligence assets.
   Having the ability for Company 
and Battalion Commanders to train 
against these deceptive tactics, 
build familiarization, and conduct 
After Action Reviews (AARs) as part 
of collective training will pay div-
idends when they fight against an 
adversary that employs deceptive 
tactics. It is not enough to simply 
annotate the use of decoys or the 
units which target them either. 
Both Commanders and the Observ-
er Coach Trainers (OCT) at the CTCs 
must capture and share the lessons 
learned. By developing and pub- 

Workers inflate a model of a Russian S-300 long range surface-to-air missile system at the compound of the RusBal balloon manufacturer outside Moscow. The small firm produces 
infrared and radar reflective inflatable dummy targets in 1:1 ratio that are designed for the Russian military and the international defence market. Source: UK Daily Mail
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must be comfortable pushing out 
into contested areas and staying 
out there for up to 96 hours to ac-
curately ascertain where the enemy 
formations are and what they are 
doing.
   Until the need for LRS is realized, 
Reconnaissance Squadrons at the 
Brigade level must actively train 
their Troopers and attached fire 
supporters to be sensors.  This is 
particularly true of the dismounted 
reconnaissance troops (DRT), which 
currently fill this critical gap as an 
intelligence collection asset for the  
Brigade combat team.
   Unmanned Arial Assets (UAS) 
cannot fill this gap alone with lim-
ited loiter time and an even smaller 
scope of view. We must have a ded-
icated human sensor on the ground, 
forward of the FLOT, to watch and 
report.  Until there is a Division or 
Corps level force whose mission 
is reconnaissance with a dedicat-
ed targeting cell, the responsibility 
must rest upon the Cavalry Squad-
ron. The Squadron Fire supporters 
must internalize this threat and 
must take the time to educate their 
reconnaissance brethren on Russian 
and PLA deception tactics.      
   It is not enough to realize this 
threat; it is incredibly imperative to 
actively train our forward observers 
and the Brigade’s Reconnaissance 
Squadron against this threat. If we 
fail to do so, we risk losing our ar-
tillery to counter fire early in the 
fight, leaving the brigade without 
its most significant organic com-
bat multiplier. Or, at the very least, 
we risk shooting the wrong target, 
wasting critical ammunition. At the 
same time, the real threat moves 
unhindered around the battlefield. 
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Another Russian firm, Rusbal, created this dummy of a truck, designed to look like the real thing from the air Source: 
Rusdecoy.com

In conflicts of the future inflatable vehicles like the one above will be arrayed in defensive positions, under camouflage 
nets, and postered forward in critical points on the battlefield with the intent to disrupt the enemy’s tempo.  Source: 
Rusdecoy.com
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   Combat configured loads (CCL) 
can create a dramatically more lin-
ear sustainment effort of Class V for 
a Field Artillery (FA) cannon bat-
talion. A CCL is a pre-designated 
allotment of ammunition that can 
be built and delivered by sustain-
ment assets on a sustainment plat-
form such as a container roll-on/
off-platform (CROP). A CCL elim-
inates the need to list individual 
amounts of ammunition by replac-
ing the extensive lists with a sin-
gle name or identification for a set. 
By flattening the logistical request 
process it alleviates confusion cre-
ated between the gun line needs 
versus supply chain capabilities. 
This flattening allows for earli-
er and more accurate feedback on 
what is available to supply a battery 
before a designated operation or fire 
mission. The accurate feedback and 
logistical readiness grants tactical 
commanders the ability to make 
decisions based on facts concerning 
ammunition availability rather than 
assumptions.  The key to this ben-
efit is creating the correct CCL for 
your organization.
   One of the most frequent, and 
most avoidable, complications in 
the request and distribution of FA 
ammunition is the language bar-
rier between fire supporters and 
logisticians in regards to Class V. 
The breakdown in understanding 
can come as easily as confusing the 
Department of Defense Identifica-
tion Code (DODIC) which is used 
by logisticians for accountability 
and nomenclature which is used by 
fire supporters. A CCL must delin-
eate the exact ammunition desired. 
A clear, shared understanding of 
what munitions are intended for 
each CCL must be provided to each 
echelon of support from the bat-
tery and forward support company 
(FSC) commanders, to the battalion 
S4, brigade support battalion (BSB) 
support operations officer (SPO) and 
supporting combat service support 
battalion (CSSB). By clearly estab-
lishing each CCL, a brigade combat 
team (BCT) can effectively lever-
age its resources and capabilities to 
succinctly move artillery munitions 
around the battlefield. This process 
begins with the CSSB moving

ammunition from the division sup-
port area (DSA) forward to the bri-
gade support area (BSA). This la-
borious process can be shortened 
significantly with already built con-
figured loads and by clearly defined 
anticipated configured loads. It will 
also prevent the prevalent receipt of 
incorrect munitions or munitions 
in quantities other than what was 
desired. Both mishaps can lead to 
the inability of a battery to conduct 
specified fire missions. Beyond the 
enigmatic language barriers during 
an operation a CCL must be de-
signed to support both the FA bat-
talion while remaining within the 
limitations of sustainment.
   An effective CCL immediately in-
vokes three of the eight principles 
of sustainment: simplicity, respon-
siveness and economy. Responsive-
ness begins with limiting alter-
ations to designated CCLs. Whether 
a cannon battalion decides to create 
only a few, broad CCLs or a score 
of highly detailed CCLs, the config-
uration must be understood by all 
units involved. This starts with the 
aforementioned language disam-
biguation and continues to include 
committing to those designations 
to maintain responsiveness. The 
expectation of a battery or a cannon 
battalion to alter the predetermined 
configurations and force the slow-
er moving sustainment warfighting 
function to alter its configuration 
eliminates responsiveness and is 
not sustainable in large scale com-
bat operations. To prevent these al-
terations, a significant amount of 
planning and decision making must 
be made by a combination of the 
staff, primarily the fire direction 
officer (FDO), S4, and commanders 
within a canon battalion. By un-
derstanding and planning for the 
fight and following pre-determined 
standard operating procedures 
(SOP) generated within the battal-
ion, a commander can commit to 
the CCLs already established. This 
will ensure that responsiveness can 
be maintained with the desired am-
munition. This planning must in-
clude the sustainment warfighting 
function to ensure the desired re-
sults from the chosen munitions. 
Part of the planning must involve

the haul capacity and capabilities of 
the FSC among many other consid-
erations of the sustainment war-
fighting function to include com-
patibility, weight limits, convoy 
size and a myriad of other limiting 
factors. The limiting factors for the 
movement of ammunition must also 
include the capabilities at the bat-
tery level to move the received am-
munition. To ensure requested CCLs 
are manageable for the battery, the 
battery commanders need to also be 
involved with the plan- ning of the 
CCLs. It is the battery commanders 
who will ultimately use the ammu-
nition supplied by the sustainment 
unit and therefore must be ready to 
receive, store, move and use that 
ammunition. Without key input 
from the battery commanders they 
will be unable to design the fight to 
meet the expected enemy strategy. 
These capabilities will drive what 
can be requested for an individu-
al, or multiple, CCLs and revolves 
around the economic principle of 
sustainment.
   As it relates to sustainment, econ-
omy is likely the primary outcome 
that a unit is striving to achieve 
when using CCLs. The economy of 
sustainment is the ability to provide 
the prioritized resources in an effi-
cient manner to the greatest effect 
possible. The configuration of CCLs 
must help limit wasted movements, 
space and time. A proper CCL will 
help achieve these things as long as 
the unit adheres to three import-
ant planning considerations. These 
three considerations are ammuni-
tion compatibility requirements, 
weight restrictions, and perhaps 
most importantly, maximizing 
available CROP space.  When space is 
maximized it prevents unnecessary 
movements which decreases time 
on the road and allows for small-
er convoy sizes for the supporting 
logistical units. These limitation 
factors must be present in planning 
not only at the FA battalion level 
but also taking into consideration 
the capabilities and availability of 
BSB and CSSB assets. The availabil-
ity of these assets can vary greatly 
depending on the priority of sup-
port and priority of the commodity 
established by the brigade and the
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BSB.  As the shape of the battle-
field continues to grow increasingly 
complex, a driving force for suc-
cessful operations, including the 
use of CCL, is the simplicity of its 
use.
   Creating a shared understanding 
from the FA cannon battalion con-
cerning the use of CCLs is the first 
step to ensure the use of CCLs is 
simplified to a reasonable extent. 
The relay of information concern-
ing what exactly constitutes a CCL, 
how and when they will be used, 
and ensuring the information for 
the timelines of their use is vital 
to this step. In a protracted con-
flict no unit will ever have the time 
needed to build a sufficient quan-
tity of CCLs before their push into 
the area of operation. This means 
the reliance for their construction 
will be placed on non-fires warf-
ighting function personnel, name-
ly sustainment personnel working 
in the DSA or the theater ammu-
nition transfer and holding point. 
Simplistic CCLs need to be clearly 
explained and understood by these 
sustainers to be effective. CCLs have 
seen an increasing emphasis at the

  Version control and non-stan-
dardized naming conventions of 
CCLs leads to confusion and delay 
in requesting and moving ammu-
nition. This is severe within the FA 
battalion but gets expounded when 
it reaches the BSB and the CSSB. A 
second level of relief from this trap 
is the use of 13 series MOS liaisons 
at the BSA and with the CSSB. When 
a fire supporter is available to clari-
fy and provide feedback on requests 
it often clears up confusion created 
during the relay of requests from 
the gun line through the battalion, 
brigade and division assets like the 
CSSB.
   The storage and movement of the 
CCL on wheeled sustainment plat-
forms also requires practice, plan-
ning and training. Best practices to 
consider with the movement of am-
munition from the FSC to the gun 
line include the physical placement 
of the ammunition on the CROP. It 
is not only the economy of the CCL 
that is important in the decision 
making but how the ammunition 
can be arranged to be most effective 
for the battery upon receipt. Con-
sider what needs to be moved off

Joint Readiness Training Center 
(JRTC) and their utilization cre-
ates a positive impact on the BCT 
in regards to artillery ammunition 
availability.
   Best practices for the use of CCLs 
from the sustainment perspective 
begin well before stepping foot in 
the Class V yard. The most suc-
cessful units start at home station 
by creating a simple spreadsheet 
or worksheet that identifies muni-
tions based on DODIC, nomencla-
ture, formal and informal names 
which helps disambiguate much 
of the language confusion creat-
ed when Class V is requested. This 
sheet should also include the of-
ten neglected fuse, charge, and 
shell-fuse combination names, and 
uses. When this type of document 
is shared and used by the FSC, S4, 
FDO and made available to the BSB 
SPO and CSSB the increase in accu-
racy of requests and movement of 
munitions is incredible. 
   Like the worksheet for under-
standing each munition that can be 
used by an FA cannon battalion, the 
need to create a common document 
that describes each CCL is vital.  

A field artilleryman with C Battery, 2nd Battalion, 11th Field Artillery Regiment, 2nd Brigade, 25th Infantry Division prepares the ammunition for loading into a M777A2 155mm Medium 
Towed Howitzer Weapon System during an exercise at the Joint Readiness Training Center at Fort Polk, Louisiana, Oct. 12, 2020. U.S. Army photo by Spc. Joshua Oller, 28th Public Affairs 
Detachment
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to ensure that the movement of 
ammunition remains possible. Best 
practices for this include consistent 
movement of ammunition of CROPs 
at the battery and to the gun line 
and ammunition trucks. Dedicating 
CROP space to ammunition during 
the initial push as mentioned in 
the previous paragraph, but also 
the exchange of flat racks between 
sustainment units. Communication 
with the BSB must be clear and con-
cise for the use of CROPs when Al-
pha Distribution Company becomes 
involved in the movement of Class 
V with throughput to resupply.  The 
knowledge and tracking of available 
space at the FSC, BSB and CSSB is 
an important role for the battalion 
S4 in ensuring efficient use of CCLs. 
Knowing when to utilize an echelon 
of support other than the FSC is a 
tough learned lesson that results in 
increased efficiency for the FA can-
non battalion.
   Dedicated training, planning and 
utilization of CCLs flatten the logis-
tical footprint of an organization. By 
using the principles of sustainment 
when considering a CCL, specifical-
ly simplicity, responsiveness and 
economy, a unit will greatly reduce 
confusion on Class V availability, 
movement, and opportunity for re-
supply. Effort in the administrative 
and physical creation of CCLs ahead 

of an operation will pay great div-
idends on commanders’ abilities to 
make informed decisions based on 
facts concerning Class V rather than 
assumptions. 
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the CROP first and arrange ammu-
nition in the best possible configu-
ration to have those rounds easily 
accessible. This skill depends on in-
teraction, communication and joint 
training between the FSC distribu-
tion platoon and the battery gun 
line NCOs and Soldiers. The train-
ing should include standardization 
of what occurs at the logistics rally 
point site as well as practice work-
ing together to move the ammuni-
tion in a way that both units under-
stand and can execute.
   Once on the ground at JRTC a best 
practice for the creation of CCLs is 
the emphasis placed on them from 
the battalion command team. Al-
lowing the FSC time to create as 
many pre-determined CCLs as pos-
sible for both the initial push into 
the box and for the initial CSSB re-
supply is a game-changer. A gen-
eral rule of thumb used for JRTC is 
an FSC should take as much Class 
V into the box as possible and leave 
no CROP space empty. Likewise, 
available CROPs that are beyond the 
FSCs haul capacity should be used 
to create additional CCLs to allevi-
ate the strain on the CSSB and for 
direct knowledge of the availability 
of ammunition once the fight be-
gins. These CROPs can often be left 
in the Class V yard for easy pick-
up by the CSSB. The FSC is typical-
ly in charge of this operation, but 
the battalion S4 and FDO must have 
an intimate understanding of what 
is happening and what is available 
once movement begins. Without 
the understanding of availability, 
requests are wasted and planning is 
ineffective when the plan involves 
ammunition that is no longer avail-
able due to usage. Simply marking 
CROPs with the designated name of 
the CCL also simplifies movements 
and prevents confusion during ex-
changes between sustainment units 
through the echelons of support.    
   The availability of CROPs becomes 
a unique training exercise in ac-
countability, decision-making and 
prioritized movement. CROP spaces 
become a premium as an operation 
increases in length of time due to 
their versatility. This means that 
available CROP space within the 
battalion must be closely monitored 

Soldiers from Alpha Battery, 1st Battalion, 82nd Field Artillery Regiment, 1st Armored Brigade Combat Team, 1st Cavalry 
Division, draw 155mm Base Burn Dual Purpose Improved Conventional Munition rounds, each weighing nearly 100 pounds, 
and carry into their vehicles during a load exercise directed by the 210th Field Artillery Brigade, 2nd Infantry Division. U.S. 
Army photo by 2nd Lt. Gabriel Jenko
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DIVARTY’s Role in Combat from 
Korea to the Gulf

By MAJ Brennan Deveroux

   The Army’s resurgent emphasis 
on large-scale combat operations 
reintroduces a historical debate 
regarding division artillery’s (DI-
VARTY) combat role. Contrary to its 
earlier design, the modern DIVARTY 
does not have organic firing units 
but instead receives them when re-
quired. Outside of National Guard 
units or a corps headquarters po-
tentially allocating rocket artillery 
support to DIVARTY, the division’s 
artillery is exclusively the cannon 
battalions assigned to the brigade 
combat teams. In this context, the 
Army, a brigade-centric organiza-
tion shifting back to a division focus, 
faces a potential issue if DIVARTY 
intends to centralize control or re-
allocate the assigned direct-sup-
port artillery from maneuver units 
to conduct shaping operations for 
the division. Maneuver command-
ers understand the advantages of 
dedicated artillery support to their 
respective missions and will thus be 
hesitant to give them up. As Gen-
eral Lloyd Austin explained after 
the 2003 Iraq invasion, “ask any 
infantryman if he has enough ar-
tillery, and he always will answer, 
‘No.’” This modern DIVARTY con-
struct has yet to face the crucible 
of combat, but with the ramp-up 
for large-scale combat operations, 
the historical debate surrounding 
this vital organization’s role must 
be examined. This article does not 
attempt to prescribe division-level 
organizational change or DIVARTY’s 
future role; instead, it provides the 
historical context to facilitate such 
a discussion.
Post-Korean War: Adapting to a 
Nuclear Battlefield
   The proliferation of tactical sur-
face-to-surface nuclear weapons 
after the Korean War not only cre-
ated a new capability for the United 
States, but it represented an emerg-
ing problem: the nuclear battlefield. 
The reorganization of forces into 

what would become the “Pentom-
ic Division” sparked a conversation 
about decentralizing indirect fire. 
   To fight in this nuclear environ-
ment, the Army needed to organi-
zationally adapt to focus on small 
independent units, dispersion, 
and mobility. In 1954, Army Chief 
of Staff General Matthew Ridgway 
ordered an assessment of how to 
restructure Army divisions, spe-
cifically shrinking the formation’s 
size and emphasizing mobility 
without sacrificing lethality. The 
nuclear battlefield threatened the 
idea of the large massed forces that 
had fought in WWII and the Korean 
War. Dispersion became the key to 
survival, which strained sustain-
ment operations and forced units 
to become more autonomous. The 
Army created the Pentomic Divi-
sion, an organization comprised 
of five platoons per company, five 
companies per battle group, and 
five battle groups in each division. 
The battle group design was built 
around a self-contained model and 
resembled a modern-day brigade 
combat team (BCT). The advent of 
the self-contained battle groups 
weakened the division artillery as it 
required the detachment of a firing

battery for each battlegroup to give 
it autonomy. A.J. Bacevich, a his-
tory professor at Boston University 
and a retired Army Colonel, notes 
that “while artillery formally re-
mained a division asset, its organi-
zation into five separate units lent 
itself to semi-permanent distribu-
tion among each of the division’s 
five battle groups.” 
   This new relationship challenged 
division artillery’s fundamen-
tal role, putting into question who 
had the authority to plan and ex-
ecute indirect fires. Dr. Boyd Das-
trup, the U.S. Army Field Artillery 
Command Historian, explains that 
many senior field artillery offi-
cers of the time opposed the de-
tachment of field artillery batteries 
away from the division headquar-
ters because it “violated two sacred 
artillery tenets—unity of command 
and massing fire.” He outlines how 
Major General Edward Williams, 
the then-Commandant of the Ar-
tillery and Guided Missile School, 
for example, openly challenged the 
reorganization and argued against 
decentralizing the control of fires. 
The critiques of Brigadier General 
Donald Harriott, the 10th Infantry 
Division Artillery commander at 

Atomic Annie was the first Nuclear Artillery on the Korean Penisula. - Source National Security Archives 52



the time, provides another exam-
ple. After a training exercise, he ar-
gued that the organizational adap-
tation limited the artillery’s ability 
to mass fires and that indirect fires’ 
ability to achieve unity of command 
was critical to supporting maneuver 
forces. 
   The Army transitioned in the 
1960s from an organization creat-
ed for the nuclear battlefield to a 
conventional military prepared to 
fight a modern war across various 
intensities and terrain. In 1961, the 
Secretary of the Army approved the 
Reorganization Objective Army Di-
vision (ROAD) concept, an organiza-
tional change that initially focused 
on creating infantry, armored, and 
mechanized divisions. The ROAD 
concept allowed the Army to oper-
ate at all levels of conflict, from a 
small engagement to a nuclear war. 
For artillery, this transition end-
ed the Army’s reliance on atomic 
weapons and reestablished divi-
sion control of indirect fire, pairing 
platform types to specific divisions: 
self-propelled artillery was as-
signed to armored and mechanized 
divisions, and towed artillery to the 
infantry divisions.
Vietnam: Decentralizing out of Ne-
cessity
   Vietnam provided combat expe-
rience for artillery operations that 
emphasized air mobility and other 
niche capabilities such as direct-fire 
operations. Successful integration 
of the helicopter was the key to 
successfully employing indirect fire 
in this unconventional conflict, al-
lowing artillery units to be broken 
down into small elements and dis-
persed, supporting as much area as 
possible. These units were often left 
in static firebases for extended pe-
riods. McKenney, the author of The 
Organizational History of Field Ar-
tillery 1775-2003, argues that this 
“piecemeal, static application of ar-
tillery went completely against the 
usual American practice of massed 
battalion fires.” The helicopter fa-
cilitated a new type of warfare by 
inserting artillery units deep into 
potential enemy territory severely 
restrictive to wheeled/tracked vehi-
cles. Helicopters also provided re-
supply and support to tactical

artillery bases that remained for-
ward with maneuver forces.  
   One unexpected consequence of 
the reliance on helicopter mobil-
ity and firebase operations in the 
Vietnam War was the reduction of 
DIVARTY’s role on the battlefield. 
The maneuver commander on the 
ground built habitual relationships 
with the artillery that support-
ed him, as had been envisioned by 
the Pentomic Division concept in 
the 1950s. On top of the DIVARTY 
losing its light artillery, the heavy 
artillery pieces rarely moved around 
the battlefield except to preposition 
for an operation. However, even 
with this relationship, the DIVARTY 
was still responsible for all of its 
artillery battalions during the war. 
Although the volume of fire was 
not at the same level as that of the 
Korean War, artillery missions still 
presented a logistical challenge. 
As McKenney explains, “with ele-
ments so widely dispersed, [the DI-
VARTY commander] saw his supply 
and maintenance responsibilities 
increase and his tactical ones de-
crease.” 
Post-Vietnam: Preparing for the 
Soviet Union
   After the Vietnam War ended, the 
threat of large-scale combat in Eu-
rope forced changes in equipment 
and munitions and how the Army 
would fight. The new concept, Air-
Land Battle, envisioned a partner-
ship between the Army and the Air 
Force to attack the Soviet Union in-
depth. Although this transition did 
not restructure the artillery in the 
same way that the Pentomic Divi-
sion or the ROAD concept had, it 
dramatically altered the role of indi-
rect fire on the battlefield and once 
again placed DIVARTY in control. 
The Field Artillery School Depart-
ment of Tactics, Combined Arms, 
and Doctrine outlined the challeng-
es of the new way to fight in The 
Artillery Journal and explained that 
“the mission of the Field Artillery 
remains unchanged in the AirLand 
Battle.”  However, the department 
also noted that the mission had 
“become more complex in terms of 
execution due to the increase in re 
quirements.” In simplified terms, 
AirLand Battle was a plan to over-

come the numerical mismatch of 
mechanized vehicles with the Sovi-
et Union by maximizing the number 
of friendly forces available for the 
close fight while limiting the num-
ber of enemy vehicles that could 
engage them. To support this tran-
sition back to large-scale combat 
operations, AirLand Battle required 
three unique indirect fire mission 
sets for the DIVARTY: close support, 
counterfire, and interdiction.
   The AirLand Battle concept rein-
troduced the DIVARTY command-
er’s importance, which had a re-
duced role in the Vietnam War. The 
DIVARTY commander’s challenge 
was three-fold: determine where to 
position units to support all criti-
cal missions, decide what elements 
they could afford to allocate to a 
maneuver unit for direct support, 
and establish priorities among the 
three artillery mission sets. Con-
trary to the battlegroups in the 
Pentomic Divisions and indirect 
fire in the Vietnam War, the habit-
ual relationships between artillery 
units and the maneuver forces they 
supported were no longer a priori-
ty. When it came to the allocation 
of artillery for the direct-support 
relationship as part of the AirLand 
Battle Concept, the Artillery School 
explained: “faced with the require-
ment to attack three distinct tar-
get sets concurrently, the division 
commander simply can’t afford to 
farm away up to two-thirds of his 
field artillery for a single purpose.” 
Thus, as large-scale combat oper-
ations grew in importance, so did 
that of the DIVARTY. However, this 
also meant a shift away from habit-
ual relationships between maneu-
ver and artillery units.
Success in The Gulf: The Impor-
tance of DIVARTY
   The latter half of the Cold War had 
prepared the U.S. military to defeat 
a mechanized force. The 1991 Gulf 
War and the 2003 Iraq invasion pro-
vided opportunities for it to do so, 
and overall these combat experi-
ences validated the role of DIVARTY. 
Additionally, this high-tempo war-
fare’s rapidly changing tactical sit-
uation reinforced the challenges of 
planning and executing fires. These 
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field artillery battalion. Like the 
ROAD concept, the artillery weap-
on system varied by BCT: infantry, 
heavy, or Stryker. 
   Modularity did not simply restruc-
ture brigades; it reduced the neces-
sity of the division headquarters in 
combat, a decision that had drastic 
consequences for the employment 
of indirect fire. On top of this or-
ganizational change, there was a 
dramatic reduction of nearly half 
the field artillery brigades—which 
often supported Corps level oper-
ations: 23 field artillery brigades 
in 2002 were reduced to only 13 by 
2008. In an Army War College stra-
tegic research report, Effect of Mod-
ularity on the Field Artillery Branch, 
Colonel Noel Nicolle explains: “The 
reduction in the number of field ar-
tillery brigades and the total elim-
ination of both the Corps Artillery 
Headquarters and [DIVARTYs] is 
devastating” to the U.S. military’s 
ability to employ indirect fire effec-
tively. 
   The termination of DIVARTY elim-
inated a battlefield coordination 
and resource distribution element. 
Additionally, it removed a training 
organization designed to ensure all 
artillery units within the division 
were proficient in indirect fire em-
ployment. In a 2006 interview with 
the Field Artillery Journal, Major 
General William Caldwell IV, the 
82nd Airborne Division Command-
er, optimistically explained that 
without a DIVARTY, the new ar-
tillery relationship put the onus of 
training and oversight on the BCT 
commanders. He argued: “Those 
are their jobs now. And they’ve got 
the Red Book as the non-negotiable 
standard.” However, this new role 
was not successful, and the primary 
mission of artillery units—the em-
ployment of indirect fire—degrad-
ed over the first few years of the 
transformation. As Nicolle argued 
in 2009—five years after the mod-
ularity concept began—the absence 
of DIVARTY created “a significant 
consequence that is only now be-
coming apparent.”
   Not surprisingly, the degrada-
tion of indirect-fire proficiency was 
keenly felt on the battlefield. In 
2007, three BCT commanders—

large-scale combat operations 
against a modern military required 
artillery assets to support distrib-
uted operations across large dis-
tances. Thus, central control of in-
direct-fire assets ensured mission 
prioritization for the overall oper-
ation.  
   The 1991 Gulf War was a one-sid-
ed conflict that favored the U.S. 
military. Unlike the Korean and 
Vietnam Wars, the Gulf War was not 
a stress test for American artillery. 
The 1st Armored Division was one 
of the main combat elements in the 
Gulf War, and in just a few days, the 
unit effectively applied a high vol-
ume of artillery rocket and cannon 
fire against the Iraqi Army. Colo-
nel Vollney Corn Jr., the DIVARTY 
commander at the time, explains 
that “in the course of an 87-hour, 
218-mile attack, the 1st Armored 
Division Force Artillery delivered 
1,213 rockets and more than 9,500 
rounds of cannon fire.”
   The 2003 Iraq invasion is another 
example of DIVARTY succeeding in 
a large-scale combat operation. In 
an interview with The Field Artil-
lery Journal, Brigadier General Lloyd 
Austin, the 3ID deputy commander 
during the 2003 invasion, detailed 
the 21-day mission in which the 
division traveled over 700 kilome-
ters. In the short conflict, the di-
vision fired nearly 14,000 cannon 
rounds and 800 rockets, with Aus-
tin noting that despite the chal-
lenge of the massive dispersion of 
the units, “artillery support was 

Artillery in the 1st Gulf War - Source DOD

absolutely magnificent.” There was 
never much doubt that the U.S. ar-
tillery would outperform the Iraqi 
artillery. Major Robert Rooker, the 
assistant operations officer for 3rd 
ID DIVARTY in OIF, conducted a de-
tailed battle damage assessment. 
He explained that the 3ID DIVARTY 
“destroyed 526 enemy tanks, trucks 
and artillery pieces; 67 buildings, 
OPs and bunkers; and 2,754 enemy 
soldiers without losing a single sol-
dier or piece of equipment to enemy 
indirect fire—truly a one-sided ar-
tillery fight.” 
   Artillery was decisive in both these 
conflicts, demonstrating its func-
tion to the division commanders. 
Austin reinforced this sentiment, 
concluding that “when the division 
goes into a fight, the [DIVARTY] is a 
critical piece of it.” Shortly after the 
2003 invasion, however, the role of 
DIVARTY and the conversation re-
garding decentralizing artillery hit 
a culminating point. 
Modularity: The Dissolution and 
Reconstitution of DIVARTY
   In late 2003, the Army began a 
reorganizational process known as 
“modularity.” Similar to the Bat-
tle Groups in the 1950s, it created 
autonomous units below the divi-
sion level. The Rand Corporation 
describes the transition as a shift 
from a “division-based force into 
a brigade-based force,” with each 
BCT incorporating maneuver, ar-
tillery, and combat support forces. 
Under this structure, the Army as-
signed every BCT a direct support
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Colonels Sean MacFarland, Michael 
Shields, and Jeffrey Snow—pub-
lished the influential white paper 
The King and I: The Impending Cri-
sis in Field Artillery’s ability to pro-
vide Fire Support to Maneuver Com-
manders. In the white paper, the 
commanders outlined long-term 
problems associated with synchro-
nizing indirect fire with maneuver 
operations and the continued ca-
pability decay dangers. Contrary to 
Caldwell, these commanders argued 
that “modularization places re-
sponsibility for fire support train-
ing on maneuver commanders who 
are neither trained nor resourced to 
perform these tasks.” 
   The artillery white paper made 
clear the importance of indirect 
fire in future conflicts, and the 
commanders explained that artil-
lery proficiency degradation was 
an Army-wide problem. MacFar-
land, Shields, and Snow concluded 
that it was “urgent that [the Army] 
take another look at the structure of 
this important combat arm.” These 
sentiments were echoed a couple of 
years later by Nicolle at the Army 
War College. After finishing his as-
sessment of how modularity shaped 
indirect fire, Nicolle concluded that 
although the number of artillery 
battalions had increased in the six 
years since the Iraq invasion, the 
force was less capable. He warned 
that “if course corrections regard-
ing the field artillery are not made 
in the immediate future, the

       
  

United States Army’s reason for ex-
istence—the ability to win its na-
tion’s wars—is no longer a certain 
outcome.”
   The dissolution of DIVARTY was 
in direct contrast to the lessons 
that the 3ID identified in the 2003 
Iraq invasion. For example, the di-
vision noted the importance of the 
DIVARTY at coordinating artillery 
during the conflict and argued for 
the organization’s continued devel-
opment. Similar to the development 
of the Pentomic Divisions and the 
ROAD concept, the Army designed 
modularization to be successful in 
a new type of conflict. However, 
the significant difference was that 
modularization removed key orga-
nizations above the brigade level, 
which demonstrated a movement 
away from large-scale combat op-
erations as a whole. The Army 
eventually heeded the warnings of 
senior military officers about artil-
lery degradation. In fact, the U.S. 
Army Forces Command published 
a DIVARTY Implementation Order 
that outlined the headquarters’ re-
surgence to begin in 2014, with full 
implementation across the force 
two years after that. Although the 
Army reconstituted numerous DI-
VARTYs, the organization’s role 
varies drastically from its Gulf War 
predecessor. Additionally, because 
artillery battalions remain a part of 
BCTs, and DIVARTY has no organic 
artillery assets, the conversation of 
control continues today as the Army

       
  

once again prepares for large-scale 
combat operations. BCTs, and DI-
VARTY has no organic artillery as-
sets, the conversation of control 
continues today as the Army once 
again prepares for large-scale com-
bat operations.
Conclusion
 The Army is transitioning 
back to a division-centric force as it 
moves away from counterinsurgen-
cy, and how the division will fight its 
artillery is a pressing concern. This 
article does not propose to know the 
DIVARTY’s role in the next conflict 
but instead offers historical insight. 
Although tactical situations have 
forced habitual associations and the 
decentralization of fires, the Army 
has historically trained and fought 
with division controlling artillery. If 
the Army must adapt the BCT model 
for large-scale combat operations, 
the clarification of DIVARTY’s role 
must come soon. Any change, par-
ticularly if it directly impacts the 
combat power of the current BCTs, 
must be worked out in training and 
experimentation, not on the next 
battlefield.
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GULF WAR Retrospect from a Veteran Part 1
Attack through Al Busayyah

   Disclaimer:  The following paper was 
mainly articulated based on memory, 
After Action Review (AAR) notes from 
four AARs in March and April, 1991, 1st 
Armored Division and 1st Armored DI-
VARTY briefing charts created during 
March and April, 1991, and a “2nd Bat-
talion 1st Field Artillery ‘Iron Deuce’ 
Battle Summary Narrative,” also cre-
ated during March and April, 1991.  

   From 14 through 17 February 1991, 
2nd Brigade (Iron Brigade), 1st Ar-
mored Division, as part of U.S. VII 
Corps, moved approximately 165 
kilometers (KM) from Tactical As-
sembly Area (TAA) Thompson into 
Forward Assembly Area (FAA) Gar-
cia in northern Saudi Arabia.1   LTG 
Fred Franks, VII Corps Command-
er, used the move to rehearse an 
armored corps movement through 
desert terrain in preparation for 
an attack into Iraq.2 During The-
ater and III Army planning, the 1st 
Armored Division was to cross the 
berm early morning on 25 February.  
On the morning of 24 February, the 
1st Armored Division (1st AD) re-
ceived orders to move the attack 
time up to 241500 Feb 91.
   At approximately 241400 Feb 91, 
through a blinding, horrendous 
shamal (desert sandstorm), the Iron  

depot at the town of Al Busayyah4, 
about 144 KM from the Line of De-
parture (LD).  After crossing the 
berm, the Iron Brigade moved into 
the left rear of the Division Wedge5 

formation, behind the 1st Brigade 
(which actually was 3rd Brigade, 
3rd Infantry Division redesignat-
ed 1st Brigade 1st AD during Desert 
Storm).  The 1st AD organic 1st Bde 
remained in Germany undergoing 
major modernization upgrades and 
fieldlings. 
   The Iron Brigade was the 1st AD 
“heavy brigade,” consisting of four 
maneuver battalion / task force size 
elements:  1st Battalion 35th Armor 
(TF 1-35 Armor), 2nd Battalion 70th 
Armor (TF 2-70 Armor), 4th Battal-
ion 70th Armor (TF 4-70 Armor), 
and 6th Battalion 6th Infantry (TF 
6-6 Infantry).  Task Force 6-6 In-
fantry was also a 3rd Infantry Divi-
sion unit ordered to take the place 
of the Iron Brigade’s organic 2nd 
Battalion 6th Infantry, which was 
left in Germany also due to major 
modernization activities.   
   The 3rd Brigade 1st AD (located 
in the Division Wedge, right rear 
behind 1st Brigade), was assigned 
intermediate objectives “Bull” and 
“Dog” in the northeast division 
zone. The 1st Brigade was assigned 

By LTC (Ret) Alan Watts

Brigade with its supporting ele-
ments began moving out of FAA 
Garcia towards the Iraqi border, 
marked by a 12 ft defensive sand 
berm.  Division engineers had cut 
paths through the berm, as well as 
cleared and marked lanes through 
minefields on the other side for 
the division to move into Iraq.  The 
move was not without incidents, as 
a fire severely damaged a brigade 
tactical operations center (TOC) 
generator trailer, and a 50 cal round 
(probably from someone clearing 
a weapon somewhere) hit the Bri-
gade S4’s HUMMV door frame.  To 
complicate matters further, the 1st 
AD Main TOC, attempting to move 
on routes through the same berm 
holes as the brigade, at the same 
time, became tangled with brigade 
vehicles, which took “a lot of time” 
to untangle in the storm.
   However, LTG Franks had wisely 
planned and allowed his front-line 
divisions enough time for the com-
bat forces to transverse the berm 
and minefields intact, then realign 
units and vehicles in battle for-
mations before continuing the VII 
Corps movement into Iraq on 25 
Feb.3

   The 1st AD initial main objective 
was an enemy corps level supply 
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an intermediate objective “Bear” 
beyond Bull and Dog in the divi-
sion’s northwest zone.  Each 1st 
and 3rd brigades had estimated 
enemy battalion size forces (from 
the Iraqi 26th Infantry Division) on 
their objectives.6 The Iron Brigade 
was tasked to continue the attack 
through Al Busayyah as the 1st and 
3rd brigades completed taking their 
immediate objectives.  The 1st and 
3rd brigades made their attacks the 
afternoon of 25 February.  As the 
1st AD forces began to engage, the 
Iraqis fired a few rounds, then be-
gan “doing the Iraqi Wave” (sur-
rendering). The numerous enemy 
prisoners of war (PWs) were a hin-
drance throughout Desert Storm, 
especially if there were no Military 
Police available for hand-off.  The 
situation soon became one of hur-
riedly making sure prisoners were 
disarmed, and then pointing to the 
rear (south) for the prisoners to 
continue walking. Those Iraqis that 
needed medical attention received 
it.  
   Approximately 252300 Feb 91 the 
Iron Brigade was continuing north, 
moving around 1st Brigade, when 
a TF 1-35 Armor tank command-
er requested permission to fire at 
a target, vicinity grid PU 815415.  
The Iron Brigade had instituted 
two field expedient friendly vehicle 
identification features.  For the first 
expedient, soldiers mounted a cam-
ouflage pole section with a yellow 
revolving light (“whoopee light”), 
the light wrapped in “100-mile-
an-hour” (duct) tape, on top of the 
vehicle.  The tape-wrapped light 
did not give the vehicle away, but 
provided a heat source above the 
body of the vehicle so any friend-
ly armored vehicle with its thermal 
sight could identify the vehicle’s 
second heat source (the engine was 
the first heat source) above the ve-
hicle body.  
   The second identification feature 
was a colored chem light mounted 
on each armored vehicle’s backside.  
Each battalion in the Task Force had 
a specific color, so during periods 
of limited visibility vehicles behind 
the armored vehicles could keep 
aligned in their relative task force 
formation.  The target at which

fthe TF 1-35 tank commander was 
requesting permission to shoot had 
neither friendly vehicle identifica-
tion feature. 
   As the TF 1-35 tank command-
er requested permission to fire, I 
realized that both 1-1 CAV (the di-
visional cavalry squadron), as well 
as 1st Bde elements, were probably 
still in front of the Iron Brigade.  
Going thru the Division Fire Sup-
port Element (FSE) I contacted the 
1st Bde Fire Support Officer (FSO) 
to see if there were any friend-
ly forces of which he knew in the 
area.  Phantom 50 (Hollywood Call 
Sign for 1st Bde FSO) said negative.  
Just about the same time he said 
“negative,” all hell broke loose on 
the brigade and division radio nets.  
The tank commander had been giv-
en permission to fire, so he shot at 
the target, which turned out to be a 
friendly 1-1 CAV M88 Heavy Vehicle 
Wrecker towing a truck across the 
battlefield towards the rear.
   The M88 has a characteristic rear 
engine (very large for towing up to 
M1 Tank-sized armored vehicles), 
that also generated a very intense 
heat signature.  The TF 1-35 tanker 
apparently aimed just to the left in 
the heat spot exhaust, which caused 
his tank round to fly over the tow-
bar pulling the truck.  The M88 
had a radio, on which the operator 
called for an immediate cease fire, 
which was immediately re-trans-
mitted over the entire division’s net 
structure.  The Division Commander 
then had a “serious conversation” 
with the Iron Brigade Command-
er, which flowed down-hill rather 
quickly.  The DIVARTY Command-
er, not to be outdone, reprimanded 
me on the DIVARTY command net 
as he thought I had “cleared ma-
neuver fires.”  In hindsight, after 
hearing senior commanders them-
selves speaking rather harshly on 
the radio, I believe the unfortunate 
incident was actually God-given, as 
throughout the remainder of Desert 
Storm, extreme attention and effort 
was given at all levels in the divi-
sion to prevent fratricide. 
   Finally, the 2nd Bde cleared 1st 
Bde and moved into positions to at-
tack Al Busayyah the next morning.  
Throughout the remainder of the 

night the DIVARTY and Iron Deuce 
(2-1 Field Artillery 155mm SP, in 
Direct Support of Iron Brigade) shot 
H & I (Harassment and Interdic-
tion) targets in the logistical site 
area, followed by a 15-minute prep 
at 260615 Feb 91.7

Attack on Al Busayyah
   The enemy information we had on 
the Al Busayyah area was sketchy at 
best. Maybe a couple of leg-infan-
try battalions, and an armor com-
pany or two, probably equipped 
with T-55 or at best T-62 tanks.8 

Turned out that was about all that 
was there. 
   At 260630 Feb 91 the Iron Brigade 
began the attack on Al Busayyah.  
From left to right, TF 4-70 Armor 
on line on the west, Task Force 6-6 
Infantry in the center with the main 
mission to attack the town itself, 
and on the right slightly behind TF 
6-6 Infantry was TF 2-70 Armor. 
Task Force 1-35 Armor was in re-
serve, following TF 6-6 Infantry, 
then following TF 2-70 Armor as TF 
6-6 moved through the town. 
   Iron Deuce, after completing the 
prep and standing by for targets 
of opportunity, march-ordered at 
0650 hours to follow the task forc-
es.  As TF 6-6 Infantry moved to-
wards the town, it started receiving 
some small arms fire from some 
of the buildings.  When discussing 
this incident after Desert Storm, 
both Deuce Six (2-1 FA Command-
er, LTC James Unterseher) and I 
surprisingly had the same feelings 
at the time: “What is that Iraqi in-
fantry doing firing at us?  They’re 
supposed to be surrendering like 
what happened in the other brigade 
fights!”  We stopped the Iron Deuce 
155 mm artillery battalion, and shot 
six volleys (144 rounds) of high ex-
plosive (HE), quick and delay fused, 
into the town, destroying many of 
the buildings.  The range was so 
short we shot charge three, green 
bag (about the least amount of 
powder put into an artillery how-
itzer breach to get a 96 lb projectile 
down-range).  As this was the first 
time a number of our maneuver 
brethren witnessed artillery in close 
proximity, they thought we had 
fired a force artillery mission into 
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the town, including MLRS (Multiple 
Launch Rocket System, 227mm)!  Al 
Busayyah was so close to the artil-
lery battalion that the Iron Deuce 
gunners could watch their rounds 
impact across the desert, seeing 
the buildings collapse and crumble 
while firing the mission.  
   Task Force 6-6 Infantry continued 
through the town, meeting little 
resistance as their attached M728 
CEV (Combat Engineer Vehicles) 
destroyed 10-12 bunkers. A CEV 
would receive small arms fire from 
a bunker, fire its 165 mm demoli-
tion gun into the bunker, and thus 
receive no more small arms fire. 
Task Force 6-6 Infantry reported 
killing 3 tanks, and 2 trucks.
   Task Force 2-70 Armor moved to 
the east of the town, then back to 
the west on the other side, pick-
ing up the main movement north, 
from Task Force 6-6 Infantry, still 
in the town taking out bunkers.  
Task Force 2-70 Armor reported 
destroying “a few tanks, a number 
of trucks, and some bunkers” in the 
area.” An RPG (Rocket Propelled 
Grenade) was fired at the TOC M577 
track, but missed (no damage).
   Task Force 1-35 Armor continued 
movement up on TF 2-70’s right 
flank. After the fight for Al Bu-
sayyah the task force reported kill-
ing two tanks (T-55 and T-62) and 
two trucks, as well as taking seven 
PWs.
   In the west, Task Force 4-70 Armor 
encountered a number of bunkers, 
with infantry firing small arms who 
were easily eliminated.  A number 
of destroyed tanks were in its area, 
but the Task Force Commander 
(LTC Bill Feyk) did not know what 
killed them.  (We suspected the Di-
vision 4th Brigade (Aviation) had 
engaged the enemy tanks with an 
Apache attack earlier.)  As TF 4-70 
Armor moved further into Iraq the 
unit encountered extremely diffi-
cult terrain, including horrendous 
wadis.  To make matters worse for 
the task force, a herd of “camels, 
goats, and about three thousand 
sheep” disrupted its formation.
  During its operations, TF 4-70 Ar-
mor requested more engineer sup-
port, but the only engineer platoon 
available had the sole mission
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to establish a “log-line” going 
down the brigade’s center axis of 
march.  The log-line was a line of 
marked stakes in the desert, driven 
in the ground about every 200 me-
ters, marking the brigade’s route of 
march.  Each stake’s marking pro-
vided the azimuth and distance to 
the next stake.  This marking of the 
brigade’s movement turned out to 
be a critical lifeline for all the sup-
port elements trying to keep from 
getting lost in the vast, terrain-less 
desert, traveling much through 
rainstorms and sandstorms, and 
being able to find the brigade com-
bat units.  The lifeline was invalu-
able to even corps vehicles, such as 
tankers, speeding across the desert 
floor to catch up to the brigade’s 
almost empty Abrams tanks on 26 
Feb.  When the Brigade Commander 
found out that the Brigade S-3 had 
re-tasked the Log-line Platoon to 
TF 4-70 Armor, he “hit the roof” 
and got the Log-Line Platoon back 
on mission.  During AARs, much 
consternation was voiced about the 
“break” in the log-line.9
   To the north of Al Busayyah, the 
Iron Brigade turned right (east) with 
TF 6-6 Infantry moving to TF 4-70 
Armor’s left flank, guarding the Di-
vision (and VII Corps) left boundary 
with XVIII Corps. Next in line north 
to south was TF 4-70 Armor with 
TF 2-70 Armor on its right bound-
ary, then TF 1-35 Armor as the Iron 
Brigade’s southern most task force.  
Task Force 4-66 Armor, 1st Brigade 
1st AD, was on TF 1-35 Armor’s 
right flank moving east.  The entire 
division, without halting except for 
fuel stops, had made a 90-degree 
right turn, moved through Attack 
Position Python, crossed PL Smash, 
and continued the attack into the 
Iraqi Republican Guard Divisions.10 
   The Iron Brigade experienced no 
causalities or battle damage from 
enemy fire, except a bent Abrams 
tank fender from an RPG round in 
Task Force 4-70 Armor.  The 54th 
Engineer Battalion supporting 2nd 
Brigade experienced a fratricide in-
cident, when a 3rd  Armored Calvary 
Regiment (ACR) Bradley, with its 25 
mm chain gun, fired-up the engi-
neer unit clearing an airfield north 
of Al Busayyah.  The fratricide oc-
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curred when the 3rd ACR unit erro-
neously crossed the corps boundary 
between VII Corps and XVIII Corps, 
understanding it had the mission 
to clear the airfield.  The Iron Bri-
gade was at least 30 KM in front of 
the 3rd ACR due to the change in 
battlefield geometry when 1st AD 
made its right turn, and XVIII Corps 
maintained a more north-easterly 
axis.
   Early on 27 February the Bri-
gade Commander had to order Task 
Force 6-6 Infantry to return to Al 
Busayyah to thoroughly clear the 
town and surrounding area.  Ap-
parently, the initial order to attack 
Al Busayyah did not contain the 
word, “clear.”  The town had to be 
cleared to ensure no residual forc-
es were by-passed so follow-on, 
very vulnerable logistical forces 
were not attacked and critical sup-
ply lines disrupted.  When arriving, 
Task Force 6-6 Infantry cleared a 
Iraqi Special Forces unit from the 
area, then raced to catch back up 
with the Iron Brigade continuing to 
move east.
   In comparison with other Des-
ert Storm reported engagements, 
little intense, heavy close fighting 
occurred during the Iron Brigade’s 
Al Busayyah attack.  The battle al-
lowed the brigade to gain combat 
experience and refine skills, includ-
ing conducting critical cross-talk 
between commanders, scout coor-
dination to maintain contact with 
units right and left, keeping units 
on line to prevent fratricide, and 
fire discipline.  The Iron Brigade’s 
Battle of Al Busayyah was a solid 
army victory that instilled soldiers’ 
encouragement, pride, and confi-
dence that they would not only win 
Desert Storm, but crush the enemy. 
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  Walter Sommers accepted the 
Honorable Order of Saint Barbara, 
patron saint of the field artillery, 
for his service as a corporal in the 
U.S. Army during the Second World 
War in the Pacific Theater.
   “I want to thank you very much 
for honoring me,” Sommers said, 
touching the medal and red ribbon 
resting on his chest. “I certainly 
appreciate it. I never expected any-
thing like this.”
   Then, tapping a folder containing 
the Legend of Saint Barbara and the 
nomination letter that brought the 
award to him, Sommers said sol-
emnly, “These were not the worst 
days of my life.”
   Born in Germany in 1920, Som-
mers came to America as a teenager 
to escape anti-Semitic persecution. 
“Fortunately, my parents had the 
wisdom to leave Germany and em-
igrate to the United States,” Som-
mers said. “I was 17 years old, go-
ing on 18. And I had a job within 
three days paying me 25 cents an 
hour. It was a good beginning and 
I went from there.” Even though 
he would endure being called “The 
Nazi” by his Army brethren, Som-
mers gladly served in the Pacific 
Theater of World War II. One of his 
jobs was calculating the trajectory 
for 155mm projectiles, so the offi-
cers could order an accurate

artillery strike. “I did the best I 
could do,” Sommers said modestly. 
“But I want you to know, it was a 
trigonometry book from Germany 
that helped win the war. It was a lot 
better than the Army trigonometry 
book.” He had his mother send him 
his old German textbook from high 
school so he could better make his 
calculations.
   Sommers said his family histo-
ry guided him into field artillery. 
He had a grandfather in the Prus-
sian army and his father was also 
an artilleryman. “I told them in our 
family we only serve in field artil-
lery.” Sommers said of his enlist-
ment. “But I was the first one to 
serve in the American Army.”
   His service took him from Hawaii 
to Guam, then to Leyte in the Phil-
ippines, then on to Okinawa and Ja-
pan. In the Philippines he became 
friendly with a local family who 
wanted him to marry their daugh-
ter and take over the coconut farm.

“I could have walked around in san-
dals and shorts all my life,” he said, 
chuckling. “But I said no, I think I 
better go back home.”
   A new book about Sommers’ life 
story is also planned for release 
around Memorial Day. “A Reluctant 
Hero: The Walter Sommers Story” 
is written by Rick Kelsheimer of 
Illinois, who was at the ceremony.
Kelsheimer said Sommers had a 
kind of “Forrest Gump” life in the 
Army, meeting many well-known 
people such as journalist Ernie Pyle, 
while retaining his good-natured 
charm and love of life. 

Excerpts from the original article 
“WWII artilleryman Walter Som-
mers gets his due, Terre Haute man 
directed field artillery in Pacific 
Theater” that appeared in the Tri-
bune-Star on April 9th, 2021 writ-
ten by Lisa Trigg

Above Left: Honorable Order of Saint Barbara Medal being placed around Walter Sommers Neck by SFC Lucas Worthington. 
Above: Walter Sommers telling stories from his time in service as a Field Artillerymen in the Pacific Theater during WWII 
with SFC Lucas Worthington from the IN ARNG. The Ceremony took place at the Terre Haute, Indiana retirement home 
where Sommers resides.  

TWO CENTARIANS AWARDED THE 
HONORABLE ORDER OF SAINT BARBARA 

FOR THEIR SERVICE IN WWII

“I told them in our family we only serve in 
field artillery.” Mr. Walter Sommers
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  Mr. Wallace Bassett Gatrell, Field 
Artillery Lieutenant Colonel Re-
tired, was honored with the Honor-
able Order of Saint Barbara on April 
10, 2021 bu the 65th FA BDE Utah 
Army National Gaurd for his service 
in WWII and Korea.
   Mr. Gatrell joined the Utah Army 
National Guard as an enlisted mem-
ber of Battery D, 2nd BN 145th Field 
Artillery Regiment on 02 June 1938.  
He served as a Battery and Battalion 
Supply Sergeant reaching the grade 
of E7 before accepting his Warrant 
in September 1942 and by the time 
of his initial separation from ser-
vice in October 1945 he had reached 
the rank of Chief Warrant Officer in 
Service Battery 145th Field Artillery.  
The 145th Field Artillery was called 
into active federal service in March 
1941, and Wallace served overseas 
during the next several years en-
gaged in the Pacific. He also partic-
ipated in the liberation of the Phil-
ippines.
   After a break in service of less than 
six months Mr. Gatrell re-enlist-
ed in the Army and served with the 
ROTC program first in Utah High 
Schools and then at the University 
of Utah.  After two years he accept-
ed a commission as a FA 2LT and 
joined active service with the Sec-
ond Division Artillery, (Fort Lewis, 
WA.).  In 1950 Wallace and his unit 
were called to the Korean peninsu-
la where he served with distinction 
and was awarded the Silver Star for 
his singular role in saving a wound-
ed Soldier. He was also awarded two 
Bronze Star medals with “V”, and 
a purple heart for his contributions 
during the Korean War.  
 

     During his career Mr. Gatrell re-
ceived several awards and decora-
tions including Silver Star, Bronze 
Star, Purple Heart, Meritorious 
Service Medal, Good Conduct Med-
al, National Defense Medal, Armed 
Forces Reserve Medal, and other 
World War II and Korean campaign 
medals.  
   Mr. Gatrell served in many Field 
Artillery units including Second Di-
vision Artillery (Fort Lewis, WA), 
148th FA (Camp Carson, CO.), 147th 
FA (Fort Richardson, AK.), First Cav 
Division Artillery (Japan), and Sec-
ond Missile Command 32nd Artil-
lery (Fort Carson, CO.).  He transi-
tioned to the Army Finance Corps 
while stationed at Fort Carson in 

1961, and accepted a company com-
mand with the 38th Finance Dis-
bursing Section in Germany short-
ly afterwards.  Mr. Gatrell finished 
his career at the rank of Lieutenant 
Colonel as the Deputy Director, Fi-
nancial Data Systems Directorate 
(Fort Eustis, VA.) in 1972.
   Mr. Gatrell married Ruth Barton in 
1945 and is the proud father of eight 
children.  He received a Bachelor’s 
Degree in accounting from the Uni-
versity of Utah in December 1960, 
and a Masters of Commerce De-
gree from University of Richmond 
in August 1968.  After his military 
service Mr. Gatrell continued public 
service to the State of Utah until his 
retirement in 1997.
   Mr. Gatrell celebrated his 100th 
birthday in January 2021. 

Above: LTC (R) Gatrell with Command Teams of the 145th FAR and 65th FA BDE Utah Army National Guard after recieving 
the Honorable Order of Saint Barbara. 
Below Right:  LTC (R) Gatrell with his sons, Garth and Quinn Gatrell, saluting the US Flag during the ceremony.

“It’s a rare opportunity to connect this 
generation of Soldiers with someone who 
represented  their  organization over 80 
years ago. After being a part of this event, 
I think many of us will take an extra 
moment to reflect the next time we put on 
this uniform.” LTC Brett Anderson, Commander, 145th Battalion 

Excerpts from the original arti-
cle written by MAJ Chris Kroeber, 
UTARNG



Million Dollar View

A U.S. Marine Corps CH-53E Super Stallion with 
Marine Heavy Helicopter Squadron 464, 2nd Ma-
rine Aircraft Wing, sling loads a M777 Howitzer 
during an artillery raid as part of Exercise Rolling 
Thunder 21.2 at Camp Lejeune, N.C., April 28, 2021. 
This exercise is a 10th Marine Regiment-led live-
fire artillery event that tests 10th Marines’ abili-
ties to operate in a simulated littoral environment 
against a peer threat in a dynamic and multi-do-
main scenario. U.S. Marine Corps photo by Lance 
Cpl. Brian Bolin Jr.63



PURPOSE: The FA Journal continues the 
tradition begun with the first Field Artil-
lery Journal published in 1911. To publish 
a journal for disseminating professional 
knowledge and furnishing information as 
to the Artillery’s progress, development 
and best use in campaigning to  cultivate, 
with other arms, a common understand-
ing of the power and limitations of each 
to foster a feeling of hearty cooperation 
by all and to promote understanding be-
tween the regular and militia forces by 
forging a closer bond, all of which objects 
are worthy and contribute to the good of 
the country. 

ASSOCATION MEMBERSHIP: Subscription 
to the FA Journal comes with membership 
in the Association. Individual or corporate 
memberships may be obtained through 
the USFAA website at www.fieldartillery.
org or by calling 580.355.4677. Dues start 
at $25.00 per year for an individual mem-
bership for US and APO addresses (Inter-
national rates may vary).

ADDRESS CHANGES: Members can change 
their address, email and chapter affilia-
tion online in the member portal at www.
fieldartillery.org or by calling our office at 
580.355.4677.

SUBMISSIONS: Email articles to direc-
tor@fieldartillery.org. (See inset for more 
details) Articles are subject to edit by the 
FA Commandant’s office and MARDET, 
Fort Sill. Footnotes may be deleted due 
to space. Email association chapter news, 
reunion news, social media inquiries and 
other such information to membership@
fieldartillery.org. 

REPRINTS: The US Field Artillery Asso-
cation is pleased to grant permission to 
reprint articles. Please credit the author, 
photographers and the FA Journal. 

LTG (R) David Halverson 
Chairman of the Board

MG (R) Mark McDonald
President

UNITED STATES 
 FIELD ARTILLERY ASSOCIATION

758 McNair Avenue
Fort Sill, OK 73503

580.355.4677

FA Journal Submission Guide

The Field Artillery Journal serves as the professional forum of the 
branch across all ranks, Marine, Army, and Civilian. We exist to in-
form on new developments in the Branch and winning ideas from 
the field. The FAJ is seeking articles and short features on past, pres-
ent or future programs, equipment, tactics, techniques, procedues 
or other issues affecting our Branch. Approximately 40 percent of 
our readers are company-grade Field Artillery Soliders and Marines. 
The other 60 percent is comprised of more senior-ranking Redlegs, 
servicemen from other branches and services, our Allies, corporate 
executives and politicians. We are a total-branch publication. 

What to Submit:
Article submissions do not have to agree with current doctrine, of-
ficial policy or approved techniques or procedures. Ask yourself how 
the topic is going to help the artillery community. Only unclassified 
information can be published in the FAJ. Articles must promote safe 
techniques and procedures. Be accurate, logical and complete in your 
writing. Submissions must be clearly written with an evident thesis, 
no more than 2500 words. Strive to educate, not impress. A mes-
sage is most clear when written in simple language, An abundance 
of adjectives, adverbs and words that the reader will have to look-up 
detracts from the message. If possible please include graphics, charts 
or photographs to supplement your article. 

Preferred Topics:
• Counter-fire at the DIV/Corps Level
• Targeting
• Training at homestation for LSCO
• Fires Support Issues within the EUCOM/PACOM AOR

All submissions must be emailed to director@fieldartillery.org with 
the subject line FAJ Article Submission. Please email submissions in 
an attached word doc format. DO NOT place images or graphics into 
the word document. Send them as attachments in jpeg, png, pdf, or 
eps files. Incude footnotes where appropriate, though we may not 
publish them with the article. Also include a short biography, high-
lighting the experience that makes you credible as a author on that 
subject. Include your name, email address and phone number so that 
we may contact you with follow-up questions. 

The USFAA Staff reserves the right to edit an article and put it in the 
magazine’s style and format. If you have questions on themes, sub-
ject matter or publication deadlines, please call 580.355.4677. 

FOLLOW USFAA
ON SOCIAL MEDIA

USFAA STAFF

Rachal Smith
Executive Director

director@fieldartillery.org

Yvette Yates
Web & Store Sales Coordinator

sales@fieldartillery.org

Kellee Clark
Events Coordinator

events@fieldartillery.org

Kayla Walker
Deputy Director

deputydirector@fieldartillery.org
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The men and women across the BAE Systems network have 
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