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hat will the Field Artillery
look like in the year 20357
What will be our weapons

systems? How will our battalions be
organized—will we be organized

u |
around battalions, division artilleries,
FA brigadesand corpsartilleries?What

doctrinewill we useto fight? How will

we train artillery soldiers and develop
leaders? How will the Field Artillery

. branch evolve? These are all compel-
ling questions being addressed within
the scope of Army Transformation and
Field Artillery Modernization and
Transformation.

. Likesomany timesduringour Army’s

. storied history, we are in a period of
L O O kl n g Ah e ad to th e rapid changethat i spresenting opportu-
nities and challenges. Thisis an excit-
. . ing time to be a soldier in the best and
t F most powerful Army in the world. But
O bJ eC IVe O rce the winds of change are blowing. The
“view from Blockhouse Signal Moun-
by Major General Toney Stricklin  tain” isnot as clear asit once was.

Thisisthe most significant effort to change The Army
in 100 years. Our aim is not a single platform swapout,
but a systemic change and full integration of multi-
dimensional capabilities—space, air, sea, land.

General Eric K. Shinseki,
Chief of Staff, United States Army

Courtesy of United Defense Limited Partnership
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The post-bipolar world of today has
settheconditionsfor significant change.
The world conditions are more fluid
than a decade ago, and this has a tre-
mendousimpact onthesecurity require-
ments of the US and the role of the
Army.

In this article, | discuss the Chief of
Staff of the Army’s (CSA’s) vision for
Army transformation, outline the Field
Artillery visionand how it complements
the CSA’s vision, and address some
issues facing our branch.

The CSA’sVision. The CSA under-
stands that the Army must transform
itself to remain relevant in our national
security strategy. Our Army must be
able to win two nearly simultaneous
major theater wars (MTWSs) while pos-
sessing the ability to conduct small-
scale contingencies (SSCs) and stabil-
ity and support operations(SASO). The
Army is not reinventing itself—it is
continuing its long-standing tradition
of adapting itself to remain theworld’s
dominant land force, aforce capable of
responding rapidly and decisively to
our nation’s call.

General Shinseki outlined transfor-
mation in The Army Vision. The Army
always has been a strategic instrument
of national policy whose mission isto
fight and win the nation's wars. That
has not changed. The manner in which
wewill accomplishour missionisevolv-
ing. Asthe venerable land warfighting
component of our nation’ smilitary, our
Army’s vigilance, preparedness and
overwhelming capabilitieshavelaidthe
foundation for our victory in the Cold
War. In turn, this set into motion the
reguirement for strategic response and
decisiveaction at all pointson the spec-
trum of conflict. To meet theserequire-
ments, Army forces must demonstrate
thecoreoperational qudlitiesof enhanced
responsiveness, deployability, agility,
versatility, lethality, survivability and
sustainability. There saclear roleforfire
support and Field Artillery inthe CSA’s
vision.

Army transformation will proceed
alongthreevectors: theObjectiveForce,
Interim Force and Legacy Force. The
ObjectiveForceistheend-state, amore
deployable, responsive, survivable, le-
thal and sustainableforce. Heavy forces
will becomelighter and moredeployable
without losing their lethality or surviv-
ability while our light forces will be-
come more lethal. The logistical foot-
print for the Objective Force will be
smaller than today’ sforce. We will be-
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The Fires and Effects Coordination Cell (FECC) of the 1st Battalion, 37th Field Artillery,
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IBCT, at Fort Lewis is the first “Effects Coordination Cell” in the Army.

gin to field the Objective Force by the
end of this decade.

The Interim Force will bridge the gap
between our current capabilitiesand the
transformed Army of the ObjectiveForce.
It will fulfill the requirement for arap-
idly deployable land force and enable
the Army to begin to train soldiers and
leadersinorganizationand doctrinewith
aninitial view of thetransformedforce.
Thefirst Initial Brigade Combat Team
(IBCT)isstandingupat Fort L ewis, Wash-
ington, including its direct support (DS)
1st Battalion, 37th Field Artillery.

Until the Objective Force is fielded,
our Army must beprepared to dominate
inall environments—should apotential
adversary miscal culate our resolve and
threaten our vital national interests. To
that end, we will maintain a portion of
our current Army as modernized heavy
and light divisions with corps augmen-
tation in both the Active Component
(AC) and Reserve Component (RC).
This Legacy Force will continue asthe
backboneof our formidablewarfighting
capability for decades to come.

The Field Artillery Vision. Our vi-
sion is an essential component of the
Army Vision. The Field Artillery fully
supports the CSA’ s vision and the ini-
tiative to transform our force to im-
prove its strategic relevance.

Today’ sField Artillery isasystem-of-
systems organized, equipped and
manned to provide critical supporting
fires and effects for all Army opera-
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tions. However, the Army Vision de-
mandssignificant changesin our opera-
tional approaches and enabling organi-
zations, which will result in a trans-
formed Field Artillery. We are com-
pelled to assess Field Artillery contri-
butions to the full spectrum of opera-
tions in the context of transformation
and Objective Force capabilities.

The tenets of the Field Artillery Vi-
sion were defined five years ago and
remain valid today: effects-based fires,
organi zational transformation, dynamic
force tailoring and munitions central-
ity. Thesefour tenets, coupled with the
Army Vision, serve as our roadmap for
transformation. They are enabling usto
capitalizeon emerging technol ogiesand
exploitthemwithnew trainingand lead-
ership methods and organizational ad-
aptation.

Effects-Based Fires. Effects-based
fireswill permitamoredynamicalloca-
tion of assetsto deliver the desired ef-
fects on the right target at the desired
time to meet the needs of the maneuver
commander. Thiswill requirean effects
coordination system (ECS) or applica
tion within the Army’s future battle
command system that automates the
targeting process using real-time intel-
ligence-target fusion from all relevant
sensors and available delivery sys-
tems—including joint systems. There-
sult will be increased responsiveness
throughout the battlespace and a better
synchronization of effects.
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There till is an important role for
artillery DS to the maneuver brigade
commander asacomponent of hiscom-
bat power and in general support (GS)
to the division commander, enhancing
hislethality and forceprotection. | com-
pletely support maintaining our standard
tactical mission relationships.

Organizational Transformation. This
will allowtheField Artillery to separate
effects management from the delivery
system, making effects-based fires
achievable. The increased complexity
and accelerating tempo of battle de-
mand we integrate target acquisition,
firesupport coordination andfiredirec-
tion into a future effects coordination
organization, such astheeffectscoordi-
nation cell (ECC). (The article “Ef-
fects-Based Fires—The Future of Fire
Support Coordination and Execution”
by Colonel Jerry C. Hill and Mgjor Carl
R. Trout in this edition describes the
ECC and its functions and evolution.)

Dynamic Force Tailoring. To truly
capitalize on effects management and
strategic mobility, we must restructure
our organizations and “break the mold”
of our current rigid formations. Thiswill
enhance our ability to deploy the right
mix of Field Artillery forces and expand
our operational employment capabilities.

These enhancements will reduce lay-
ersof command by tailoring force pack-
agesintotask force-likecommand, con-
trol and sustainment organizations.
Thesestructureswill bemore adaptable
to different situations and more strate-
gically andtactically agile. For example,
the ability to rapidly deploy a force
package of a pair of Crusaders and a
high-mobility artillery rocket system
(HIMARS) launcher in SASOisavery
powerful strategic capability. Absent a
battalion or battery headquarters, these
tailored force packages could function
through a direct link with the ECC.

Munitions Centrality. Finally, by fo-
cusing on munitions, we will use the
smallest number of munitions capable
of providing thedesired rangeof effects
and fired by the smallest number of
platforms. This tenet exploits current
technology to shift much of the burden
from the delivery system to the muni-
tions by combining the advantages of
inertial guidance and smart submuni-
tions and transcends the limitations of
the delivery system. These munitions
will have greater precision and may
reduce the need to mass fires in some
situations while producing the same or
greater devastating effects.

Field Artillery

Moving Toward the Objective
Force. Although transformation is un-
derway, it will not happen overnight.
Ultimately, the Army will field new
weapons systems for the Objective
Force. Althoughitistooearly to predict
what those systems will ook like, they
will meet the criteria outlined in the
CSA’svision,includingincreasedrange,
greater platform mobility and the agil-
ity to maneuver fires and effects across
the full spectrum of operations.

To meet today’s security needs and
respondto potential threats, the Legacy
Force will be our decisive force during
transformation. The Legacy Force will
retainacounteroffensivecapability that
will include recapitalized and modern-
ized systems to provide the combat
power our Army needs until the Objec-
tive Forceisin place.

Thecounteroffensiveforcewill retain
theUSArmy’ slethality and survivabil-
ity inan MTW and be fully capable of
putting “boots on the ground” and de-
feating potential enemies. This force
will be a corps-sized unit modernized
with the M1A2 System Enhancement
Program (SEP) Abrams, M2A3 Brad-
ley, AH64-D Longbow, Crusader and
theimproved M270A 1 multiple-launch
rocket system (MLRS) launcher.

The Army National Guard (ARNG)
will continueto play acritical roleinthe
US Army Field Artillery force. Today,
nearly 70 percent of our Field Artillery
organi zationsand personnel are ARNG.
Wearetruly The Army, and the contri-
butionstheARNG Field Artillery makes
to our nation’s defense are immeasur-
able. Aswe transition to the Objective
Force, wemust ensurewe set the condi-
tions for combat success by moderniz-
ing and transforming the ARNG FA
alongside the AC.

Crusader. Crusader alsoistransform-
ingto support thelnterimand Objective
Forces. Greatly reducedin weight from
55 tons to 38 to 42 tons, two Crusader
howitzers can be airlifted strategic dis-
tances simultaneously in a C-5B or C-
17 cargo aircraft. In just a few sorties,
the US Army will be able to rapidly
build overmatchingindirect fireto aug-
ment | nterim Brigadeor ObjectiveForce
units.

Crusader will befielded asanintegral
part of the modernized counteroffen-
sive force. It will be the most revolu-
tionary artillery systemintheworldfor
the next three decades. Today it has a
functioningcrew cockpit. Soldiersnever
touch itsammunition whilein the how-
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itzer. Automation and robotics enable
the Crusader howitzer to fire 10 to 12
roundsper minuteor four tofiverounds
that hit the same target simultaneously.
Its operational architecture hosts and
seamlessly integratestheadvanced Field
Artillery tactical datasystem (AFATDS),
Force XX | battle command brigade and
below (FBCB?) and global command
and control system Army (GCCS-A).
During the past six monthswhilefiring
at Y umaProving Ground, Arizona, this
technologically advanced system
achieved a40-kilometer rangewith in-
credible accuracy.

Crusader will be the technology car-
rier to bridge the Legacy Force' stradi-
tional artillery andthe ObjectiveForce’ s
revolutionary capabilities. Itwill greatly
complement Objective Force efforts.

HIMARS. This system will provide
the Objective Force acritical capability
and continueto serveour light forcesin
future decades. It isawheeled, indirect
fire system capable of firing all current
and future rockets and Army tactical
missile system (ATACMS) missilesin
the MLRS family of munitions. HI-
MARS cantransport and fireone pod of
rockets or an ATACMS. It comple-
ments cannon artillery and MLRSfires
ability to attack in the tactical and op-
erational deep zones and to strike at
counterfire, air defense and other high-
payoff targets. It isuniquely capable of
supporting strategic early entry or con-
tingency force operations because it
canbedeployed by C-5B, C-17 orintra-
theater by C-130 cargo aircraft. The
Marine Corps will field this highly ca-
pable system in its 14th Marine Regi-
ment, and we consider HIMARS acriti-
cal component of the Army’s Interim
and Objective Forces.

NetFires: LAM and PAM. The Army
ismoving quickly toward an Objective
Force built around Future Combat Sys-
tems (FCS). One possible FCS muni-
tion is NetFires, which is two types of
missileslaunchedvertically fromacon-
tainer. The container is platform-inde-
pendent—can launch its missileswhile
based on a variety of vehicles.

NetFires will be able to launch the
turbojet-powered loiter attack missile
(LAM) that can fly 100 kilometers and
loiter for 30 minuteswhilepassing real -
time imagery back to the ECC. LAM
will be programmable to differentiate
among targets and automatically attack
priority targets during autonomous op-
erations. Itwill carry awarhead that can
kill infantry and light armored targets.

3
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HIMARS is uniquely capable of supporting strategic early entry or contingency force opera-
tions because it can be deployed by C-5B, C-17 or intra-theater by C-130 cargo aircraft.

NetFires also will be able to fire the
high-velocity precision attack missile
(PAM). The missile will quickly fly
directly tothetarget or use aboost-and-
glidetrajectory tokill armored vehicles
out to 40 kilometers.

NetFires must operate within current
command and control (C?) systemsand
any developing FCS overarching C?
system.

Wewill continuetowork to ensurethe
FCSforcecanfightandwininall future
engagements.

Lightweight 155-mm Howitzer (LW
155). The LW 155 (XM777) is being
developed jointly by the Marine Corps
andthe Army and will replacetheaging
M198towed howitzer. At 8,900 pounds,
the LW 155weighs40 percent lessthan
the M198 and has a smaller logistical
footprint. The LW155 is more strategi-
cally deployable, tactically mobile, sur-
vivable, lethal and crew-friendly while
matching the M198's range and ex-
ceeding its rate of fire.

Inour new Field Artillery moderniza-
tion and transformation strategy, we
will incorporate the LW 155 into the
Interim Brigade asits DS artillery.

The LW 155 towed artillery digitiza-
tion (TAD) package will provide Pala-
din-like self-locating and orienting ca-
pabilities, on-board digital communi-
cations and ballistic computations, im-
proveddirectfirecapabilitiesand easier
to use digital sights. Rapid emplacement
and displacement times and C-130
deployability will enablethe LW 155to
meet our Army’s fire support require-
ments for the Interim Force and GS
requirements for the XVIII Airborne
Corps Artillery.
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MLRS. The M270A1 MLRS is de-
signedforthe Army’ smodernized coun-
terattack corpsandthe AC-ARNGField
Artillery brigadesthat support our com-
mitted divisions. It firesboth extended-
range rockets and ATACMS variants
and will dramatically improve respon-
sveness, operational tempo and launcher
survivability.

The improved system will decrease
the time required to execute fire mis-
sions and time spent on the firing point
dramatically, thus minimizing the
system’s vulnerability to counterfire.
Additionally, streamlined reloading
operationswill reducelauncher vulner-
ability further.

Cannon-Delivered Smart Munitions.
The sense and destroy armor munition
(SADARM) is the Army’s first 155-
mm smart munition. In limited user
tests at Yuma Proving Ground, SAD-
ARM proved its effectiveness as a le-
thal counterbattery precision munition.
It supports Army initiatives to make
weapons lighter and more lethal and
reduce logistical requirements by de-
creasing howitzer ammunition con-
sumption. One SADARM offsetsare-
quirement for six to eight dua -purpose
improved conventional munitions
(DPICM)—asignificant decreaseinour
logisticstail with no decreasein lethal-
ity. The developmental Excalibur ulti-
mately will become the Objective
Force's carrier of a SADARM-type
smart munition. It is critical the Army
commit itself to precision-smart artil-
lery munitions now.

M119A1 105-mm Howitzer. The
M119A1 will remain in our inventory
through 2014. The fully funded light
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artillery system improvement program
(LASIP) will extend thelife of the sys-
tem. As final Objective Force system
decisions are made, we may pursue
additiona 105-mm munitionsto comple-
ment the current high-explosive (HE)
rocket assisted projectile (RAP) with a
range of 19.5 kilometers and DPICM.

The recent Joint Contingency Force
Advanced Warfighting Experiment
(JCF-AWE) at Fort Polk, Louisiana,
and Fort Drum, New York, validated
our enhanced digital connectivity and
new equipment in the light force. The
digitized M119A 1 will provide our light
forces automated capabilities smilar to
those of our heavy artillery and to those
capabilities the LW 155 with TAD will
provide the Interim Force and Marines.
On-board digital communications sys
temsgreatly increaseresponsivenessand
flexibility.

Other initiativesfor our light artillery
forces are ongoing and will enhance
their lethality. Light optic capabilities
under development, such as the digital
mini eye-safe laser infrared observa-
tion set (MELIOS) and Viper, will en-
hance target location, help to stream-
line the digital call-for-fire and mini-
mize the need for an forward observer
(FO) to input call-for-fire data into a
digital entry device.

ATACMSBIock 1 withBAT. Thissmart
missile will provide joint task force,
land component and corps command-
ers an immediately responsive weapon
to shape their battlespace by precisely
engaging moving armored forces at a
range of up to 145 kilometers.

One ATACMS Block Il missile con-
tains 13 BAT submunitions that can
sense specified targets and attack them.
ATACMSBIock Il withbasicBAT will
be added to the stockpile inventory in
2001, and the ATACMS Block Il with
pre-planned product improvement (P°l)
BAT will begin fielding in 2005.

GuidedMLRS(GMLRS). TheGMLRS
rocket isbeing devel oped cooperatively
withGermany, France, theUnitedKing-
dom and Italy. The rocket contains a
global positioning system (GPS)-aug-
mented inertial navigation system that
enabl es precision engagement.

For the first time, the guided MLRS
rocket will provide along-range (60 to
70kilometers) capability to attack more
targets with fewer munitions per en-
gagement. Thislonger-rangerocket will
increase the number of targets we can
service and, at the same time, reduce
launcher and crew vulnerability to
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counterfire without increasing the lo-
gistic burdenontheforce. Wealso have
established a unitary requirement for
ATACMS and GMLRS to minimize
collateral damage in urban and com-
plex terrain.

MLRSSmart Tactical Rocket (MSTAR).
Althoughunfunded, MSTARisahighly
responsive and effective, precision-
guided, fire-and-forget rocket with a
maximum range of 60 to 70 kilometers.
It can be fired from both the M270A1
launcher and HIMARS.

MSTARwill allow themaneuver com-
mander to precisely engage critical
mobiletargetsin histactical deep zone,
destroying enemy long-range cannon
androcket systemsand interdictingand
destroying threat maneuver formations
before they can engage friendly forces
in the close fight.

MSTAR isthekey enabler—the com-
bat multiplier—that allowed us to re-
structure ML RS battalions from 3x9 to
the 3x6 configuration. Additionally,
MSTAR gives early entry forces em-
ploying HIMARS enormous firepower
that canbetail oredtothesituationwith-
out increasing the logistical burden on
the force.

The Army must reestablish funding
for MSTAR to provide our supported
forces the capabilities they need to
achieve success.

Issues and Concerns. The number
one issue facing the Field Artillery to-
day is the perception that our fires are
unresponsive. The most cogent ex-
amples are missions that take 42-plus
minutesto executeat theNational Train-
ing Center (NTC) or that deliver fires
“where the mortars used to be” at the
Joint ReadinessTraining Center (JRTC).
We al have experienced such frustra-
tions, but | firmly believe the percep-
tionistheresult of three problems: defi-
cient training aids, devices, simulations
andsimulators(TADSS); latency inour
fire support doctrinal architecture; and
alack of true digital targeting devices.

TADSS. A key reason for the percep-
tion of unresponsiveness is the poor
replication of indirect firesat our Com-
bat Training Centers(CTCs), including
the Battle Command Training Program
(BCTP). This problem requires sub-
stantial resourcestofix. Accuraterepli-
cation of firesisinadequatein the close
combat tactical trainer (CCTT) and other
virtual and constructive simulations.
Some maneuver commanders have
stopped relying on indirect fires to be
the combat multiplier that both history
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and recent operationshave proventhem
to be.

The Army must fund fire support
TADSS at the same level asthe maneu-
ver force TADSS to correct this prob-
lem and rebuild confidence in our fire
support capabilities. We are working
with Headquarters Department of the
Army, the Training and Doctrine Com-
mand (TRADOC) and the Simulations,
Trainingand I nstrumentation Command
(STRICOM) to do so.

Latency. The tactical fire direction
systemandtop-downfireplanning have
encumbered our ability to provide
timely, accurate fires. | have directed
theField Artillery School toaddressthis
issue and provide immediate solutions.
Itisourintenttodemongtratetheresultsof
thiseffort during the April 2001 Division
Capstone Exerciseand twofires-focused
NTC and JRTC rotationsin 2001.

Digital Targeting. Other problemsin-
clude our fire support teams' (FISTS')
and FOs' lack of ability to call for fire
missionsdigitally. At some point in the
process, our soldiersmust manually enter
the data into their hand-held digital de-
vices, significantly reducing their speed.

Additionally, our operational archi-
tectureiscomplex. Many unitscontinue
to use AFATDS in a user-intervention
mode—setting up “stop” points—re-
quiring action from the FO to the bri-
gadefiresupport element (FSE) through
the DS battalion fire direction center
(FDC) tothefiring unit. We must move
beyond this mentality and take advan-
tage of the AFATDS' capabilities. The
new M1A2SEP will allow the tanker to
designate targets and process a com-
pletely digital call-for-fire over FBCB?
software, but the Field Artillery has not
yet implemented thetactics, techniques
and procedures (TPP) to receive these
digital missions.

Onecaution, however: whilewemove
toinstitute new systemsand procedures
to streamline processing fire missions
digitally, the fire support coordinator
(FSCOORD) must remain postured to
monitor and refocus fires for the ma-
neuver commander, as required.

Transformation Issues. Many issues
remain unresolved as we continue to
fieldthelnitial Brigadesand planforthe
fielding of the Interim Brigades, an In-
terim Division and the Objective Force.

Early trends include combined arms
organi zationswith embedded or organic
Field Artillery. In years past, organic
indirect fire assets faced challengesin
providing adequate fires for their sup-
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ported maneuver commanders. DSField
Artillery isthebasisfor combinedarms
fire support—provides maximum flex-
ibility of fires within the brigade and
division. | suspect we will have to let
this initiative play out over time to its
logical conclusion.

Divisionartilleriesand Field Artillery
brigades are the central units of Field
Artillery organizations, leadership de-
velopment, training and branch pro-
gression. As long as the Army main-
tains its current branch system, these
organizations will be compatible with
theObjectiveForce. Obvioudly, they will
havetoadapt over time; however,itwould
be a great mistake to eliminate them. |
believe we need a division artillery-like
organization and functionality inthe Ob-
jective Force.

A division, corpsand land component
commander must havethe capability to
acquire, engage and destroy the enemy
at depth with organic, al-weather Army
fire support systems. Reliance on a bal-
anced complement of joint effects capa
bilitiesishighly desirable; however, over-
reliance will place Army soldiersat risk.

Transformation will not be easy. At
Fort Sill, we are working hard on these
issues. But we all must be prepared for
the path leading us through the 21st
century to change our traditional orga-
nizations, training, doctrine and mis-
sions/support relationships.

The Army is changing and so is the
Field Artillery. We must seize the op-
portunity to ensure our Army always
haslethal, effective firesand full-spec-
trum effects to get the job done. Field
Artillery—On Time, On Target!

*x

Major General Toney Stricklin has been
Chief of Field Artillery and Commanding
General of Fort Sill, Oklahoma, since Au-
gust 1999. In his previous assignment, he
was the Director of Requirements in the
Office of the Deputy Chief of Staff for
Operations and Plans on the Army Staff at
the Pentagon. He also served as Deputy
Commanding General for Training of Fort
Silland Assistant Commandant of the Field
Artillery School. He was Assistant Deputy
Chief of Staff for Combat Developments at
Headquarters, Trainingand Doctrine Com-
mand (TRADOC), Fort Monroe, Virginia,
and Director of Combat Developments at
the Field Artillery School. He commanded
the 210th Field Artillery Brigade at Fort
Lewis, Washington, and the 3d Battalion,
3d Field Artillery in the 2d Armored Divi-
sion, Fort Hood, Texas.
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Effects-Based Fires

The Future of Fire Support
Coordination and Execution

by Colonel Jerry C. Hill and Major Carl R. Trout

ffects-basedfiresistheoverarch-

E ing concept of the Field Artillery

Vision. It has the potentia to

shape the Field Artillery’ s moderniza-

tion efforts and the branch’s contribu-

tion to the transformed Army well into
the 21st century.

Effects-based fires is an innovative
approach to coordinating and executing
firesthat focusesontheterminal effects
of lethal and nonlethal capabilities
against high-payoff targets (HPTS) to
achieve acombined arms purpose sup-
porting the commander’s intent. The
objective is to achieve a desired pur-
pose(shaping, protective, decisive, etc.)
intimeand spacevicesimply servicing
targetsasacquired. Thisshiftsthe com-
bined arms commander’s focus from
the delivery source to the results.

Theterm“effects’ isnot doctrinal. As
definedinthe" Firesand Effects’ Chap-
ter 8 of the Interim Brigade Combat
Team Organizational and Operational
Concept (O&O) written by the FA
School, dated 6 June 2000: “ Effectsare
theresults of the directed application of
lethal andnonlethal capabilitiestoachieve
adesired purpose or outcome in support
of the commander’ sintent. Effectsare a
component of the operations plan and
must be fully integrated and synchro-
nized with other elements of the plan,
particularly the scheme of maneuver. Ef-
fects planning must include the control
and management of unintended effects
and their impact on the mission.
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“Effects do not include subordinate
maneuver forces or the direct fires or-
ganic to those forces. When fully inte-
grated, effects and maneuver set the
conditions for tactical success and com-
bineto achievethe commander’ sintent.”

Effects-based fires will improve the
fire support system by capitalizing on
information, sensors, weapons and
munitions technologies while leverag-
ing joint fires and by expanding to in-
clude nonlethal capabilities in the tar-
geting process. Firesupporterswill syn-
chronizeandintegrateall effectsincom-
bined arms operationsin real time.

Why Effects-Based Fires? The op-
erational environment, now and in the
near future, presents a complex and
challenging set of conditions and ad-
versariesdistributed onanonlinear, non-
contiguous battlefield. The anticipated
environments likely will include urban
and complex terrain, large concentra-
tions of civilians (local populace and
refugees) and various noncombatants,
such as local governments, non-gov-
ernmental organizations (NGOs), in-
teragency (1A) representatives and the
media. These entities probably will be
combinedwithanarray of conventional
and unconventional threats who em-
ploy both traditional and asymmetrical
tacticsinaless predictable manner than
threats of the past.

These adversaries are expected to be
equipped with information technolo-
gies and a combination of legacy and
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advanced weapons, potentially includ-
ing weapons of mass destruction. M ost
potential adversarieswill have amix of
heavy mortars, cannonsandrocketsthat
will challenge the survivability of our
maneuver formationsdeployedinacon-
tingency.

The various civilian and honcomba
tant entities represent a nontraditional
“target set” that warrantsadiversesuite
of nonletha effects provided by non-
Kinetic capabilitiesin addition to lethal
fire support options. This combination
of traditional military targetswith non-
traditional targetsmandatesamorever-
satile and responsive fire support coor-
dination approach.

Technology isbeginning to enablethe
effects-based fires paradigm. At the
center of thisconceptistherequirement
to provide highly responsive, accurate
and lethal fires to meet the combined
arms commander’s intent—that is un-
changed. However, nonlethal technolo-
gies are emerging as an aternative to
lethal means. The integration and syn-
chronization of these capabilities re-
quire an organization that brings lethal
and nonlethal targeting together and
uses ahalistic approach to dynamically
generating “ multifunctional effects.”

Technology also is emerging that al-
lows our battle command systems to
maintain real-time visibility of all sen-
sors and effects providers within the
battlespaceandfacilitatesrapid(rea-time)
coordination for the use of those assets.
By including the assets of other services,
thecommander can accessasignificantly
broader spectrum of on-demand effects.

This effects-based fires concept ar-
gues for an organization that can inte-
grate and synchronize all effects—an
organization capable of “maneuvering
effects’ in support of the* maneuvering
of forces.” While the technology enab-
lersare not yet mature, they areleading
toward the objective effects-based fires

capability.
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Effects Coordination Cell (ECC).
The Field Artillery Vision ultimately
envisions an ECC empowered by the
successor to the advanced Field Artil-
lery tactical data system (AFATDS),
currently described as the effects coor-
dination system (ECS). ThisECScould
well beamodul e or application embed-
dedwithintheArmy’ sfuturebattlecom-
mand system. The ECS will complete
our transition to an effects-based force.

The FECC Now. A fires and effects
coordination cell (FECC) in the initial
brigade combat team (IBCT) at Fort
Lewis, Washington, is serving as the
bridge or organizational carrier to the
objectiveECC. TheECC most likely will
benested in evolving forcedesignsasthe
Army transformsinto theobjectiveforce.

The design of thefirst IBCT includes
an FECC capable of integrating both
lethal fires and nonlethal effects. (See
Figurel.) Atthebrigadelevel,theFECC
design incorporates an enhanced tar-
geting cell combined with counterfire
and nonlethal effects cells, making it
significantly more capable than thefire
support element (FSE) it replaces.

The addition of the nonlethal effects
cell, withitsdiverse composition, isthe
most significant change. It includesin-
formation operations, €l ectronic attack,
psychological operations (PSYOP),
civil affairsand legal assistance. It also
includes a tactical intelligence officer
who isakey contributor to the FECC' s
ability to perform target value analysis
on nonlethal targets. The FECC has
links to the common ground station
(CGS) and all-source analysis system

(ASAS). Itisdesignedto exploit sensor
technology and leverage organic, joint
and national assets.

Introducing the FECC into the IBCT
asafirst of itstypeof organizationinthe
transforming Army is providing the
venue for the implementation of ef-
fects-based fires.

The Evolving FECC. The FECC asiit
evolveswill be acombat multiplier for
the commander, enhancing the com-
bined arms team with digitized, execu-
tion-focused capabilities. ltsmulti-func-
tionality will allow it to integrate fires
and effects along with information op-
erations in a complementary and rein-
forcing manner. These complementary
capabilitieswill enabletheforcetomass
firesand effectsin time, space and pur-
pose against multiple targets in a dis-
tributed fashion, simultaneously, inthe
close fight and at depth.

The decide-detect-deliver-assess
(D®A) targeting process will remain rel-
evant in the near term, and as it is en-
hanced by improved connectivity between
the FECC and thefull range of Army and
joint sensors, it will take on amore “ex-
ecution-centric” nature. The FECC will
be force-oriented, attacking HPTs in the
battlespace in near-real time or rea time
instead of havingtoplantargetsthat rarely
affect the enemy in the manner intended
by the time they’ re executed.

Effects-based firesexpandthefiresup-
port coordinator’s (FSCOORD’s) tra-
ditional focus on lethal firesto include
adiversesuiteof nonlethal capabilities,
including the potential future devel op-
ment of nonlethal indirect fire muni-

tions. Thisexpanded, halistic approach
to effects evolves the role of the
FSCOORD to that of effects coordina-
tor (ECOORD).

As envisioned, direct support Field
Artillery battalion commanders, divi-
sion artillery (Div Arty) commanders
and corps artillery commanders will
serveas ECOORDsfor their respective
maneuver formations. The authority of
command is essential to empower the
ECOORD to responsively and effec-
tively coordinate and orchestrate fires
and effectsto accomplish the combined
arms commander’s desired outcome.
This concept remainsrelevant now and
well into the 21st century.

To become reality, the implementa
tion of effects-based fires requires a
strategy of organizational change. This
organization must be designed to pro-
videfiresand effectscoordination (ver-
tically and horizontally), precision tar-
get acquisition and the delivery of both
lethal and nonlethal action to create the
commander’ sdesired effectsagainst the
full range of target sets. The Div Arty
and corps artillery tactical operations
centers (TOCs) and FSEs may merge
and transform into digitized FECCs. In
this redesign, the Div Arty or corps
artillery headquarters establishes the
FECCs when tactically employed and
collocates them with the division or
corps command posts. A conceptual
division or corps FECC is portrayed in
Figure 2 on Page 8.

The FECC will be a multifunctiona
command and staff element that per-
formscommand and control astheforce

FECC
ECOORD, LTC
DECOORD, MAJ

Lethal
Effects Cell

Nonlethal
Effects Cell

Counterfire/
Targeting Cell

AECOORD, CPT

Lethal Effects NCO, 13F, SFC
Computer Operator, SSG
Driver, SPC

Driver, PFC

Info Ops Officer, MAJ

Civil Affairs Officer, MAJ
Legal Officer, MAJ

Tactical Intel Officer, CPT
Electronic Attack Officer, CPT
Psychological Ops, SSG
Legal NCO, SSG

*When deployed as part of the brigade tactical command post (TAC).

I'__J'__'I

| FECC-TAC* |

Driver, PFC

Battle Captain, CPT
Counterfire Officer, CW2
Targeting Officer, CW2
Targeting NCO, 13F, SSG
Computer Operator, SPC

Battle Captain, CPT
TAC NCO, SSG

Figure 1: Fires and Effects Coordination Cell (FECC) for the Initial Brigade Combat Team (IBCT) at Fort Lewis, Washington. The FECC is
located in the brigade’s main command post and is organic to the brigade’s headquarters and headquarters company. The effects
coordinator (ECOORD) commands the FA battalion and coordinates all effects for the brigade commander.
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Division/Corps Artillery FECC

ECOORD
|
r— - - ! Command Group
| FECC-Assault |
L 1 Battery HQ
FECC-TAC FECC-Main FECC-Support
Control
LNO Teams
S6/Commo
Plans
) : Lethal Effects
TACP Counterfire Targeting Close/Deep Strike Nonlethal Effects

Legend:

ECOORD = Effects Coordinator (Division/Corps Artillery Commander)
FECC = Fires and Effects Coordination Cell

LNO = Liaison Officer
Main = Main Command Post

TAC = Tactical Command Post
TACP = Tactical Air Control Party

Figure 2: The Division Artillery or Corp Artillery FECC Conceptual Design. As conceived, the FECC will be located in the division or corps
command post, but the FECC’s personnel and equipment will be part of the division or corps artillery headquarters and headquarters
battery’s table of organization and equipment (TOE). In addition, an FECC-Assault element will be designed for early entry forces.

FA headquarters, conducts targeting,
coordinates lethal/nonlethal effects,
plansfuture operations, supervises cur-
rent operations, servesasthecounterfire
headquarters, coordinates deep strike
operations and coordinates joint fires.
TheFECCwill beabletoreceive”plugs’
to facilitate access to joint fires and
routinely will incorporate atactical air
control party (TACP) fromtheAir Force.

When properly documented, this or-
ganization will be aresourced solution
to implementing effects-based fires in-
stead of havingtostandupan FECConan
“adhoc” basis. Currently, thedeep opera-
tions coordination cell (DOCC) hasto be
resourced “out of hide.” The FECC de-
sign buildsin the DOCC' sfunctionality.

The division or corps FECC is envi-
sioned to reduce the overall headquar-
terssize yet increase organizational ef-
ficiencieswithitsdigitizedinformation
technologies. By leveraging digitiza-
tion, the FECC will serveasthe* center
of gravity” for a responsive and agile
sensor-to-shooter network.

The transformation of the FECC into
an ECC for the objectiveforcerequires
a holistic, integrated strategy to syn-
chronize doctrine, training, leader de-
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velopment, organization, materiel and
soldiers (DTLOMYS) to make our ef-
fects-based force a reality. The trans-
formation is being “jump-started” by
the creation of the first IBCT FECC at
Fort Lewis. Thisprovidesanintermedi-
ate template for higher level FECCs,
which will likely be nested into the
interim force as it matures beyond the
brigade level and, potentialy, in the
counterattack corps aswell.

The effects-based fires concept iskey
to the Field Artillery’s modernization
strategy. The ECC will be able to re-
spond rapidly and decisively tothenear
and distant-future threats and opera-
tional environments, realizing the po-
tential of effects-based fires. In doing so,
the combined armscommander and team
will beableto dominateany futureadver-
sary in close combat or at depth, whether
on adistributed or linear battlefield, and
across the full range of operations.

S

Colonel Jerry C. Hill is the Director of Com-
bat Developments at the Field Artillery
School, Fort Sill, Oklahoma. Previously, he
served as the Deputy Assistant Comman-
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dant for Futures, also at the FA School. He
commanded the 1st Battalion, 12th Field
Artillery (Multiple-Launch Rocket System),
17th Field Artillery Brigade, part of [Il Corps
Artillery, Fort Sill. He commanded the first
MLRS battery in the Army: C Battery, 3d
Battalion, 6th Field Artillery, part of the 1st
Infantry Division (Mechanized), Fort Riley,
Kansas. He also served as Editor of Field
Artillery and as G3 Operations Officer for
the VII Corps Tactical Command Post dur-
ing Operations Desert Shield and Storm.
He is agraduate of the Army War College at
Carlisle Barracks, Pennsylvania.

Major Carl R. Trout, until recently, was the
Fires and Effects Coordination Cell (FECC)
Concept Officer in Task Force 2000 of the
Field Artillery School. He is now the Execu-
tive Officer for the 1st Battalion, 14th Field
Artillery, 214th Field Artillery Brigade, part
of lll Corps Artillery. He also served as an
the Mechanized Infantry Fire Support Ob-
server/Controller (O/C) and Field Trains O/
C at the National Training Center, Fort
Irwin, California. Major Trout commanded
Headquarters and Headquarters Battery,
2d Battalion, 82d Field Artillery, and served
as the Task Force Fire Support Officer for
the 2d Battalion, 7th Cavalry, both in the 1st
Cavalry Division, Fort Hood, Texas. He's a
graduate of the Command and General
Staff College, Fort Leavenworth, Kansas.
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50-Year Commemoration:
Marine Artillery In Kor;_

By Kenneth W. Condit

a"t

Ed: This article is a reprint of .
one by the same name that ap- Manchuria : o oy r
peared in the Marine Corps Ga- f i L) !

zette, November 1952. The author
was a Writer/Researcher of the
Historical Branch, G-3, Head-
quarters, USMarineCorps, Wash-
ington, DC. The article features
the11th Marine Regiment of Camp
Pendleton, California, and covers
most of the 11th Marines contri-
butions in Korea—a fitting anni-
versary tribute to the FA in the
Korean War, 1950 to 1953.

T he Korean War has proved
againthetruthof Napoleon's
remark that “It is by fire...
that battlesarewon....It iswith artil-
lery that war ismade.” Confronted
by an enemy who relies upon “ hu-
man sea” assaults, the UN forces
have had to depend on superior fire-
power to overcomethe enemy’ ssu-
periority in numbers. Artillerymen
of the 11th Marines have donetheir
shareto stop the mass attacks of the
Communists. And the fire of their
howitzers has proved invaluable
in blasting enemy caves and bun-
kers. Operating under agreat variety of
conditions,theMarineArtillerymencar-
ried out an extremely difficult amphibi-
ous operation at Inchon; they operated in
the mountains of northeast Korea in the
dead of winter; and they participated in
large-scale land warfare as part of the
Eighth Army.

For the 11th Marines, the Korean War
began on 2 July 1950, the date the 1st
Provisional MarineBrigadewasal erted
forKorea.... ArrivinginKorea[with 1/11,
organized into four-gun batteries] on 2
August, the brigade was soon engaged
in the desperate fighting to hold the
perimeter around the port of Pusan.

Whilethisfightingwasstill inprogress,
GenMacA rthur waspreparing hiscoun-
teroffensive. Asearly as4 July, the UN
commander had begun to prepare an
amphibious operation to seize Inchon
and Seoul, and on 22 July, the 1st Ma-
rine Division learned it was to spear-
head thenchonlanding. D-Day was set
for 15 September, only 54 days away.
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On the 25th [of July], the [rest of the]
11thwasfar fromready for combat....The
regimental commander got a good start
on the build-up to war strength when
elements of the 10th Marines were re-
designated as units of his command.
Two 105-mm howitzer battalions, 1/10
and 2/10, became 2/11 and 3/11; while
3/10, a 155-mm howitzer outfit, be-
came4/11. Theseunitsarrived at Camp
Pendleton on 5 August....Very little
training was accomplished because all
hands were busy mounting out....None
of theunitsreceiveditsequipmentintime
to calibrate guns and radios. In some
instances, the gear was not issued to the
batteries until after they reached Japan.

Lack of training was a serious prob-
lem, particularly in the 3d and 4th Bat-
talions where the urgency of build-up
demanded the assignment of many of-
ficers and men who were not qualified
artillerymen. But all hands were eager
and quick tolearn, and key officersand
NCOsquickly whippedtheir outfitsinto
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shape once they got in combat.
Thiswasdoneso successfully that
not a single round fell short on
friendly troops.

The 11th Marines, less the 3d
Battalion, departed on schedule
and landed at K obe, Japan, on 29
August. A few dayslater, theregi-
mental commander and his staff
were briefed on thedivision plan.
Thelanding wasto be carried out
intwo stages. At dawn, 3/5wasto
land on Wolmi island just off-
shore from the port of Inchon.
Then on the afternoon tide, the
mainforcewouldland onthemain
island. Atthistime, theartillerywas
to go ashore on Wolmi to support
the advanceinland. To provide ad-
ditional general support, the Army
96th FA Battdion, a155-mm how-
itzer outfit, was to be attached.

Onthebasisof thisinformation,
the artillery plan was drawn up.
Only five days remained to com-
plete the work before the troops
embarked for Inchon. To add to
the difficulties, suitable maps of
the landing area were amost im-
possibleto obtain, the regimental
anddivisionstaffsweretoowidely sepa-
rated for proper liaison, and the Navy
tractor areaplan did not arrive until the
day of departure. Although seria pho-
tographs of Wolmi were available, it
wasimpossibletotell whether therewere
sufficient position areas for three battal-
ions of artillery ontheidand.

On 9 September, the 11th Marines
departed for InchoninnineL STs[land-
ing ship tanks] and the AKA [ammuni-
tion assault craft] USS Washburn. Six
LSTsandthe AKA liftedthemain body
of the regiment from Japan, while the
three remaining LSTs carried the 1st
Battalion from Pusan. Arriving on
Inchon on 15 September, the ships
moved to the designated tractor area
and prepared to launch DUKWs[open,
amphibious, wheeled vehicles] loaded
withtroopsand equipment. Meanwhile,
areconnaissanceparty landed on Wolmi
with assault troops of 3/5...

By 1845, thefiring batteries of the 1st
and 2d Battalions began crossing the
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beach, and by 2145, they were in posi-
tion ready to fire. Lack of space pre-
vented the 4th Battalion from landing
until the next day when it went ashore
onthemainland. Heavy smoke over the
city and lack of targetslimited firestoa
few rounds during the first night.

Very little opposition was offered by
the enemy to the landing, and infantry
troops moved rapidly inland. By the
21st, the regiment had advanced about
15 miles and were on the outskirts of
Seoul. To support the advance, 1/11
fired in direct support of the 5th Ma-
rines, and 2/11 in direct support of the
1st Marines. General support for the5th
Marines was provided by 4/11, while
the 96th FA Battalion performed the
samemissionfor the 1st Marines. Artil-
lery units had to displace frequently to
keep within rangeto deliver supporting
fires. During these five days, 1/11 dis-
placed six times. The battalions moved
forward abattery at atime sotherewould
be no interruption of fire support.

The frequent displacements were not
the only problems confronting the 11th
Marines. The infantry scheme of ma-
neuver created awidedispersal of units
by calling for a two-pronged advance
on Seoul. The 5th Marines advancing
north and then swinging around to ap-
proach the city from the northwest, was
separated from the 1st Marines, push-
ing directly toward the city on the
Inchon-Seoul highway, by as much as
eight miles. To assure proper control
during this movement, 1/11 was at-
tached to the 5th Marines.

Complicating control problems, com-
munications difficulties plagued the
artillery regiment throughout the op-
eration. Untrained communicators and
worn out or improperly tuned equip-
ment were largely responsible. For the
first five days, control of operations
was actually in the hands of the battal-
ion commanders. By the 19th, commu-
ni cationsproblemshad been licked suf-
ficiently sothat theregiment could exer-
cise effective contral. At thistime, /11
was detached from the 5th Marines.

During the advance on Seoul, the en-
emy had offeredrelatively littleopposi-
tion. But all this changed when the
Marinesattacked the capital city andits
industrial suburb of Y ondong-po. The
North Koreans put up fanatic resistance
to the 5th Marines on the hills to the
northwest and in the city itself, where
houses had been turned into fortresses
and innumerable blockades had been
thrown across the streets. The 5th Ma-
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rines received excellent support from
1/11 and 4/11 in the attack on the hills
west of the city. But when the infantry
entered the city streets, artillery was of
limitedvalue. Therewererelatively few
good artillery targets. Todestroy ahouse
merely made it a better defensive posi-
tion because the enemy could hide in
the rubble; and tanks, with their pin-
point fire, were more effective for de-
stroying road blocks.

Artillery cameintoitsownin deliver-
ing defensive fires and, on two occa-
sions, played a major role in breaking
up North Korean counterattacks. The
first attack struck 2/1 on the night of 20
September and was immediately taken
under fire by 2/11. The accuracy of the
maps of Seoul and the information on
the location of the enemy made it pos-
sible for 4/11 to fire unobserved mis-
sions with excellent effect.

Thisperformancewasrepeated onthe
26th when 3/1 was counterattacked.
Again, 2/11 poured fireinto theattacking
North Koreans. Thistime, both medium
battalions, 4/11 and the 96th FA, deliv-
ered highly accurate unobserved fire.

On the same day, elements of the
Eighth Army, which had broken out of
the Pusan perimeter, linked up with X
Corpstroopsat Suwon. Seoul fell onthe
27th, and by 7 October, theEighth Army
took over from X Corps. But there was
to be no respite for the 11th Marines.
Planswere already being made for fur-
ther operations.

To pursuethe advantage over adisor-
ganized enemy, GenMacA rthur ordered
the Eighth Army to attack directly north
toward Pyongyang, the enemy capital,
while X Corpsmadean amphibiousland-
ing at Wonsan on the east coast. Before
this assault landing could be carried out,
rapidly advancing ROK [Republic of
Koreg] troops occupied the city. On 26
October, the 1st Marine Division landed
unopposed at Wonsan and prepared to
push onto the Manchurian border.

The large area assigned to the division,
with the resulting dispersal of forces,
compelled the division commander to
attach artillery battalions to infantry
RCTs [regimental combat teams]. The
1st Battalion was attached to RCT-5,
the 2d to RCT-1, and the 3d to RCT-7.
Asaresult, it wasnever possiblefor the
regiment to exercise effective central-
ized control of the artillery fired in
support of the division.

The Marines had hardly landed at
Wonsan when the intervention of the
Chinese Communists produced abrand
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new war. Only seven daysafter landing,
3/11withRCT-7wentintoactionagainst
the new enemy. Ordered forward to
relievean ROK regiment ontheroad to
Chosin reservoir, the RCT-7 was at-
tacked by a Chinese division in the
Sudong gorge. For four days, the RCT
was heavily engaged. Throughout the
engagement, 3/11 delivered excellent
offensiveanddefensivesupportingfires.
The most spectacular mission came on
the night of 6 November when the Chi-
nesereserveregiment was caught mov-
ing into frontline positions and mauled
so badly it had to withdraw.

Problems encountered in thisengage-
ment were typical of those confronting
artillerymen throughout the operation.
In the mountainous terrain, good posi-
tion areas were few and far between,
and even though artillery was granted
priority, itwasoftenhardtofind enough
level ground to emplaceabattery, much
less a battalion.

Artillery operations were restricted
even more by the necessity to operate
within the infantry perimeter. Operat-
ingwithregiment-sized or smaller com-
bat teams in enemy-infested territory,
this was the only way to provide secu-
rity for the artillery units. But from
withinthe perimeter of aninfantry regi-
ment, many targets were at very short
ranges. To provide 360-degree cover-
age, it wasnecessary tolay thebatteries
on different azimuths. In some cases,
the howitzers could not be brought to
bear without shifting trails. Under these
conditions, it wasvery difficult to mass
fires. Short ranges and high hills com-
bined to require a great deal of high-
angle fire. Gen Almond, the X Corps
commander, who visited 3/11 in posi-
tion for high-angle fire at Sudong,
thought the battalion looked more like
an AAA [antiaircraft artillery] outfit.

Following the defeat of the Chinese
division at Sudong, the Marines pushed
on toward the Chosin reservoir. Enemy
opposition was negligible, although
there were signs of the presence of hos-
tileforces. By the middle of the month,
the Marines were confronted by a new
enemy, the cold. Temperatures went
down below the zero mark, presenting a
whole new set of problems. Truck and
bulldozer engineshad to beturned over
every half hour during the night to pre-
vent them from freezing. The ground
was frozen so hard that it was impos-
sible to dig in the trails, and it took
several minutes for the howitzer tubes
to return to battery after firing.
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In spite of the cold, the advance con-
tinued, and by 27 November, RCTs-5
and -7 had reached Yudam-ni on the
western side of the reservoir. With the
exception of H Battery still in Hagaru,
the attached artillery elements were
emplaced at Y udam-ni to support their
RCTs. Under new orders from Gen
MacArthur calling for participation in
an envel opment movement with Eighth
Army, both RCT-5 and RCT-7 were
ready to attack west. To give general
support to the attack, 4/11 was moved
up to Y udam-ni.

RCT-1, relieved by Army units of its
security mission to the south, was now
deployed at sel ected strongpointsalong
the MSR [main supply route] to the
coast. Its artillery elements were dis-
tributed over awide area...

But the great “end of the war” offen-
sive never got rolling. On the 25th, the
Chinese struck Eighth Army, and two
dayslater, theChineseattacked X Corps.
The 1st Marine Division bore the brunt
of the attack, and by the morning of 28
November, all the Marine perimeters
were isolated. The two most advanced,
Yudam-ni and Hagaru, were under
heavy attack by eight enemy divisions.

Typica of these fights was the de-
fenseof Y udam-ni. Herethethree artil-
lery battalions—1/11, 3/11 and 4/11—
werein position to support the attack to
the west when the enemy struck. It was
obvious that the howitzers should be
redeployed to provide the best cover-
ageall around the perimeter. But before
this could be done, it was necessary to
establish someform of centralized con-
trol. Regimental headquarters was to
have moved forward to Yudam-ni. To
remedy thedeficiency, anartillery group
was formed under the command of the
senior battalion commander, LtCol
Harvey Feehan of 1/11. Under his di-
rection, thebatterieswerespottedaround
on different azimuths to cover all av-
enues of approach.

Artillery madeevery effort tomeet all
reguestsfor firemissionsbut washandi-
capped by ammunition shortages. With
theM SR cut, airdropwastheonly means
of resupply. But only about 1,200 rounds
of 105-mm ammunition were dropped,
and of these, only about 600 were us-
able. Noeffort wasmadeto drop 155-mm
ammunition, as an equivalent weight of
105-mmwasmoreval uableinthemini-
mum range missions against enemy at-
tackinginfantry frontlines. Toconserve
the limited amount of heavier caliber
ammunition, 4/11 limited its fires to
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M/4/11inaction. To conserve its 155-mm ammunition that was in short supply, 4/11 limited
its fires to counterbattery and heavy troop concentrations. (Photo by SSgt Robert H. Mosier)

counterbattery and heavy troop concen-
trations. This restriction wasjustified by
the enemy’ slimited use of artillery.
Further to handicap the artillery units
in their delivery of fires, they were
required to provide infantry replace-
ments. On the 28th, artillery units fur-
nished seven officersand 314 men. The
next day, they were called upon to sup-
ply an additional four officers and 164
men. As aresult, it was not dways pos-
sibletomanall thehowitzers. In4/11, for
instance, one platoon (two howitzers) in
each battery had to be put out of action,
but all the weapons were laid, and the
crews shifted from one piece to another,
depending upon the direction of targets.
After two days of heavy fighting, the
Marines at Yudam-ni were ordered to
withdraw to Hagaru. Thiswasto bethe
first step in ageneral withdrawal of the
whole division to the coast. As a pre-
liminary step, thetwo RCTsredeployed
into a valley running south of the two
and astridetheroadto Hagaru. Artillery
and service units were displaced first,
followed by the infantry. Then, on 1
December the withdrawal began.
Artillery tacticsduringthewithdrawal
called for leapfrogging units. As the
main columnmoved out, it wascovered
by aunit emplaced at the point of depar-
ture. Near the head of the column were
other unitswhich would advance about
5,000t0 6,000 yardsand emplacetofire
both forward and back. At this point,
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theunitsat the point of departurewould
displaceforwardto repeat the process...

Using these tactics, the 11th Marines
continued to support the withdrawal of
the 1st Marine Division from Koto-ri to
the sea. By 15 December, the Marines
had completed outloadingand had sailed
for South Korea. Following a period of
reorganizing and training and a brief
anti-guerrillacampaign, the 1st Marine
Division was committed to the Eighth
Army front.

The Marines were to participate in
Operation Killer, alimited objective of-
fensive designed to keep the pressure on
the enemy, inflicting maximum casual-
tiesand preventing him from mounting a
counteroffensive. Jumping off on 21 Feb-
ruary, the Marines moved methodically
ahead and had achieved their objectives
by 4 March. Operation Killer was so
successful that it was continued at once
under the name of Operation Ripper.

For artillerymen, theseoperationswere
war “by the book.” The 11th Marines
headquarters was able to control the
artillery supportingthedivision, tomass
fires, and to deliver TOT (time-on-tar-
get) missions. The 105-mm battalions
were assigned to direct support of the
same regiments they had supported in
previousoperations. To supplement the
general support fires of 4/11, the Army
92d Armored Field Artillery [AFA]
Battalion was attached to the 11th Ma-
rines until 20 March....For short peri-
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ods, the 11th Marinesal so had batteries
of 8-inch howitzers of the Army 17th
FA Battalion attached. These heavy ar-
tillery pieces were powerful and ex-
tremely accurate and were used for pre-
cision fire against enemy bunkers and
artillery positions.

As the Marines moved slowly for-
ward, the enemy conducted delaying
actions from successive hill positions.
For artillery aswell asfor infantry, one
attack was much like another. Typical
of these actionswasthe attack of the 1st
Marines on Hill 166 south of Hoeng-
song. During the night before the at-
tack, howitzers of 2/11 kept up harass-
ing and interdiction fires to keep the
enemy awake and to soften him up. At
0800, an air strike came in and hit the
target hill, while the infantry moved up
to jump-off positions. When the planes
retired, artillery and 4.2-inch mortars
fired their concentrations. Infantry and
tanks attacked under cover of the artil-
lery and mortar fires. Aseach howitzer
had beenindividually registered, it was
possibletokeepthefireontheobjective
until friendly troops were within 100
yards of the enemy positions. At this
point, the artillery lifted to fire on the
next ridge, and 81-mm mortars began
hitting the reverse sloop of the objec-
tive. Under the cover of these support-
ing fires, the assault troops had no dif-
ficulty in seizing the hill.

This pattern was repeated time and
again as the Marines moved methodi-
cally ahead. After amonth of thissort of
fighting, the artillery was confronted
with an additional problem by the at-
tachment of the Korean Marine Corps
(KMC) regiment to the division. With
four infantry regiments and only four
battalions of artillery, the balance of
arms was upset. The ordinary proce-
dure of providing a 105-mm battalion
for direct support of each infantry regi-
ment and a 155-mm battalion for gen-
eral support of thewholedivision could
no longer be used. Asan expedient, the
division shifted the direct support bat-
talionalongwithforward observersand
liaison officers from the reserve regi-
ment to the KMC'’s regiment when it
was on the line. But there was a very
real danger of getting caught short if it
were ever necessary to commit all four
infantry regiments.

Those fearswererealized on 23 April
when the Chinese launched a major
offensive and broke through the ROK
division onthe Marines' left. Torefuse
the exposed flank, the 1st Marines was
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ordered to occupy the blocking posi-
tionswithtwo battalions, whiletheother
battalion reinforced the 7th Marines. It
was necessary to assign 4/11 to adirect
support mission, as no other artillery
unit wasavailable....Although 155-mm
howitzers are not ordinarily used in
direct support, Marines of 4/11 fired
thesemissionswith excellent effect. On
the night of 23 April, they brought fires
within 50 yards of friendly troops and
hel ped to break up Chineseattacks. One
enemy column of 500 men, advancing
through avalley onwhichthehowitzers
were registered, suffered an estimated
50 percent casualties.

All aong the front, enemy attacks
were met by Marine artillery fires. Re-
inforcing fires came from the Army
213th AFA Battalion, which was at-
tached to the 11th Marines, and from
the 92d AFA Battalion, now part of
corps artillery. There were so many
targets that it was impossible to take
them all under fire. But the fires that
were delivered were extremely effec-
tive. According to the testimony of one
Chinese prisoner, artillery fire fre-
guently broke up troop concentrations,
makingit very difficult for theenemy to
massfor an attack. During the period of
heavy enemy attacks, 22t0 24 April, the
11th Marines had fired 527 missions,
consisting of 12,844 105-mm rounds
and 4,008 155-mm rounds. Enemy ca-
sualties inflicted by artillery fire were
estimated at 5,000.

Although by 24 April, the Marines
had beaten off the enemy attacks, still
the gap on theleft created by the break-
through remained. In danger of being
outflanked, the Marines were ordered
by Eighth Army to withdraw. During
the next eight days, the division pulled
back to successive defensive positions
for adistance of about 30 miles before
the Eighth Army was able to stabilize
thefront. Thiswithdrawal requiredfour
successiveartillery displacements, car-
ried out by echelon, so that the infantry
was never without artillery support. By
30 April, the 1st Marine Division was
deployed along a new defensive line,
andthe Chineseattack had been stopped
all along theline.

Following the collapse of the Chinese
April offensive, Eighth Army ordered
defensive positions to be prepared in
depth with minefields, wire entangle-
ments, and prepared fields of fire. On
16 May, the Chinese returned to the
attack, striking this time at the US 2d
Infantry Division and at ROK units on
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the east. Again, the enemy achieved a
breakthrough, but timely shifting of re-
serves slowed down the attack. As the
main enemy thrust struck the UN forces
to the east of the Marine positions, the
11th Marines was free to support the
hard-pressed 2d Infantry Division.
Heavy concentrationswerefired in ha-
rassing andinterdictionmissions, but as
very few specific targets had been as-
signed, theeffect wasmerely to saturate
the areas with undetermined results.

By the 20th, theenemy attackshad | ost
their momentum. Animmediate counter-
offensive was ordered, and by 15 June,
UN forces had advanced some 30 miles.
At this point, they ran up against the
enemy main line of resistance. Both
sidesdugin, andthewar settled downto
astalemate, with neither sidewilling to
attempt a major attack. Shortly after,
truce negotiations were started.

As the truce delegates were holding
their first meetings to discuss a cease-
fire agreement, the enemy opened up
with his heaviest artillery fire of the
war. From that point on, counterbattery
fire became a vital mission for Marine
artillerymen. Beginning on a modest
scale in July, the enemy gradually in-
creased his fires, both in volume and
accuracy. Atfirst, hefollowed the Japa-
nese practice of firing single weapons
from cave positions, but by the end of
themonth, hewasmassing battery fires.
The 76-mm gunswith which theenemy
began hiseffort weresoon supplemented
by 122-mm howitzers, captured Ameri-
can105s, andevenafew 152-mmweap-
ons. Infantry positions were the first
enemy targets, but he soon began firing
on the artillery emplacements as well.
On 1 November, 2/11 was shelled by
[120 rounds of] 76-mm guns and 122-
mm howitzers...killing one man [and]
wounding four others...

Counterbattery and other fires against
the enemy artillery were primarily the
responsibility of 4/11. In June, this bat-
talion had devoted a mere two percent
of itseffortsto thistype of mission, but
the next month, thefigurejumped to 15
percent...[and] gradually increased un-
til it reached 22 percent in April 1952.

Morethantwo yearshaselapsed since
the 11th Marines first arrived in
Korea....Theend of thewar isstill notin
sight. In fact, the enemy continues to
build up his forces. But whatever hap-
pens, the 11th Marines stands ready to

meet the challenge.
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Command Group

Commanding General, Fort Sill (ATZR-C)
MG Toney Stricklin
3006/3709/FAX 4700
Email: stricklin@sill.army.mil

Asst Cmdt, FA School
DCG-Trng, Fort Sill (ATSF-A)
BG William F. Engel
6604/3622/FAX 7191
Email: engel@sill.army.mil

C/S, Training Command (ATSF-AD)
COL Michael T. Madden
2301/3022/FAX 7191
Email: maddenm@sill.army.mil

CSM, Training Command (ATSF-B)
CSM Ricky L. Hatcher
2301/6935/FAX 2304/7191
Email: hatcherr@sill.army.mil

Executive Officer (ATSF-AX)
MAJ Suzanne M. DeNeal
3022/2301/FAX 7191
Email: deneals@sill.army.mil

UusS Army

Field Artillery School

Dep Asst Cmdt, Trng, Org and Doc
(ATSF-AT)
COL Theodore J. Janosko
4640/5013/FAX 7191
janoskot@sill.army.mil

Dep Asst Cmdt, ARNG (ATSF-ARC)
COL James M. Nuttall
4587/FAX 1635
Email: nuttallj@sill.army.mil

G3, Tng Cmd (ATSF-ADO)
4203/6708/FAX 7494
Email: hoodj@sill.army.mil

Special Actions Office (ATSF-AD-S)
3323/4509/FAX 6800
Email: eimerr@sill.army.mil

FA Proponency Office (ATSF-ADF)
4970/6365/FAX 7118
Email: fapo@sill.army.mil

Command Historian (ATZR-ADM)
6783/3804/FAX 5102
Email: dastrupb@sill.army.mil

Morris Swett Library (ATSF-ADL)
4525/4477/FAX 5102
Email: duckworths@sill.army.mil

Senior Air Force Rep (ATSF-LAF)
COL Mark H. Skattum
2300/3261/FAX 7629
Email: skattumm@sill.army.mil

British Liaison Officer
LtCol Michael R. Healey
4309/FAX 7305
Email: britlno@sill.army.mil

Canadian Liaison Officer
MAJ James R. Fisher
4217/FAX 7254
Email: canlno@sill.army.mil

French Liaison Officer
LTC Mark F. Billot
4806/FAX 7412
Email: frelno@sill.army.mil

German Liaison Officer
LTC Peter H. Piwonski
4003/FAX 5109
Email: gerlnol@sill.army.mil

Korean Liaison Officer
LTC Rakgi Lee
4816/FAX 2304
Email: korlno@sill.army.mil

D&SA—Depth and Simultaneous
Attack Battle Lab

Director, D&SA (ATSF-FB)
COL Peter S. Corpac
3706/3636/FAX 5028
Email: corpacp@sill.army.mil
Toll Free 1-800-284-1559

Deputy, George A. Durham
3706/3636/FAX 5028
Email: durhamg@sill.army.mil

Simulations 3649/3834
* FireSim XXI Model
* Simulation Support
e Simulation in Classroom
* Janus
* BBS

Experiments and Demonstrations 3139
* ACTDs (TPSO)
* TMD Attack Operations

Science & Technology 2928
* S&T
« STOW
« ACT Il
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CECOM LNO 2933
ARDEC LNO 2936
ARL Field Office 5051
ARL LNO 1946

DCD—Directorate of Combat
Developments

Director, DCD (ATSF-FC)
COL Jerry C. Hill
2604/6980/FAX 7216
Email: hillj1@sill.army.mil

Deputy, Harold L. Gardner
2604/6980/FAX 7216
Email: gardnerh@sill.army.mil

Chief, Task Force 2000 (ATSF-FT)
LTC Ralph W. Haddock
4511/5206/4225/FAX 8226
Email: haddockr@sill.army.mil

Materiel Requirements & Integration
(ATSF-FCM) 3814/3152/FAX 4300
* FA Weapons/Munitions
* FIST Equipment
* Radars
* Meteorological Equipment

Analysis (ATSF-FCA) 4715/5707/FAX 4802
* FA Related Studies/Scenarios

* TA Fire Support Model

Force Programs & Priorities (ATSF-FCF)
6309/2807/3702/2726/6520/FAX 4802

» Force Structure/Documentation
 Prioritization/Concepts

* Budget

* Science and Technology (S&T)

» Force Design Update (FDU)

« Total Army Analysis (TAA)

» Warfighting Lens Analysis (WFLA)

ARNG Force Mod Officer (ATSF-FCF)
6309/3702/FAX 4802
Email: brownt@sill.army.mil

USMC Liaison Officer (ATSF-FCU)
4927/FAX 4802
Email:mullinsm@sill.army.mil

TSM-CN—TRADOC System
Manager-Cannon

TSM-Cannon (ATSF-MC)
COL Michael V. Cuff
6902/4451/FAX 5902
Email: cuffm@sill.army.mil
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Deputy, Douglas B. Brown
6902/4451/FAX 5902
Email: brownd5@sill.army.mil

Crusader 3716

SADARM/Excalibur 3803
Lightweight 155-mm Howitzer 6000
Training 3454

PEO-GCSS—Program Executive
Officer-Ground Combat and Support
Systems Field Office

PEO Field Officer (SFAE-GCSS-FS)
J. Bernard Garcia
2028/FAX 7008
Email: garciab@sill.army.mil

TSM-RAMS—TRADOC System
Manager-Rocket and Missile Systems

TSM-RAMS (ATSF-MR)
COL Michael C. Barron
6701/5205/FAX 6126
Email: barronm@sill.army.mil

Deputy, Leighton L. Duitsman
6701/5205/FAX (580) 442-6126
Email: duitsmanl@sill.army.mill

M270A1 MLRS Launcher 5205
HIMARS 5205

Rockets 6701

ATACMS 6607

TSM-FATDS—TRADOC System
Manager-FA Tactical Data Systems

TSM-FATDS (ATSF-MA)
COL James G. Boatner
6836/6837/FAX 2915
Email: boatnerj@sill.army.mil

Deputy, William D. Sailers
6836/Secure 8065/FAX 2915
Email: sailersw@sill.army.mil

Software
5607/FAX 2915
Email: shuckerd@sill.army.mil
e AFATDS/IFSAS/LTACFIRE 5607
e Communications/VIR 5966
e MLRS/FDS 6851
e Paladin/BCS 4867
* Firefinder/Met 6067
e FED/HTU 6418
« Fire Support Interoperability 6418
e C2l Architecture 6865

Plans/Operations/Training
6838/6839/FAX 2915
Email: bridgfordr@sill.army.mil

24 Hour Hotline 5607
http://www.army.mil/tsm_fatds

AFATDS NETT (CECOM)
6362/4754/FAX 7631
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WIDD—Warfighting Integration
and Development Directorate

Director, WIDD (ATSF-D)
Dr. Phyllis D. Robertson
2005/2002/FAX 5724
Email: robertsonp@sill.army.mil

SGM Tony M. Wynn
5102/2021/FAX 5724
Email: wynnt@sill.army.mil

Unit Training Division (ATSF-DD)
5644/3300/FAX 5724
* ARTEP MTPs
* TADSS
* FA Tables
* Unit TSP Development
* CATS
* SATS
« STRAC
* New Systems Integration

Integration and Operations Division
(ATSF-DI) 4902/FAX 5724
* TASS/Accreditation
 Individual Training Plans
 FA WOES/NCOES POls
* STPs

e TATS (Institution and FA Trng Bn)
POls and TSPs

» Strategies

* ACCP Technical Enquires
* ASAT

e Multimedia Development

Training Management Division (ATSF-DM)
5903/3611/FAX 7764

* ATRRS

* VTT Training On Demand
* Classroom XXI

» Distance Learning

FSCAOD—Fire Support and Combined
Arms Operations Department

Director, FSCAOD (ATSF-T)
COL Leonard G. Swartz
4704/3995/FAX 6003
Email: swartz1@sill.army.mil

Deputy, LTC Michael T. Dooley
6424/3995/FAX 6003
Email: dooleym@sill.army.mil

SGM Anthony Lovett
6424/3995/FAX 6003
Email: lovetta@sill.army.mil

PreCommand Course 5194
Fire Support 5819/4557
Combined Arms 4653/6808

Fire Support Automation 3811/6385/
FAX 6526

Communications and Electronics
3115/5107/FAX 2602
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Target Acquisition 6207/3867/FAX 4202
* Warrant Officer 4925/2971/FAX 7861
e Radar 2408/6111/FAX 7861
* Meteorology 2406/5014/FAX 4202

GD—Gunnery Department

Director, GD (ATSF-G)
COL Thomas G. Waller, Jr.
2400/2014/FAX 5615
Email: wallert@sill.army.mil

Deputy, Michael G. Hubbard
2014/2400/FAX 5616
Email: hubbardm@sill.army.mil

1SG Allen R. Stokes

(Acting SGM)
2014/2400/FAX 5616

Email: stokesa@sill.army.mil

Paladin (M109A6) NET 4418/5301/FAX 3901
Paladin Cadre Course 2708/3994
Cannon Division 2761/3103

M119/M198 Maintenance (ASI U6) 6318
OBC Revision 6224/5409
Manual/Automated Gunnery 6224/5409
Unit-Level Logistics System (ULLS) 2323
New Systems 4418/5301/FAX 3901
MOS 13E Instruction 6803/5345

MLRS Instruction Branch 4711/5151
MLRS Fire Direction Branch 6121/2606
MLRS NET 2431

USMC—Marine Corps Detachment

Commander (ATSF-MCR)
Col John M. Garner
6311/6498/FAX 5127
Email: garnerj1@sill.army.mil

Deputy, LtCol B. J. Kramer
4204/6498/FAX 5127
Email: kramerb@sill.army.mil

SgtMaj Richard L. Arndt
3873/2307/FAX 5127
Email: arndtr@sill.army.mil

Training/Education (Info for all Courses) 4204

Marine Personnel Locator for Fort Sill
2307/3873

Marine Battery Commander/1Sgt 5615
GySgt, Marine Battery 2467

GD-Senior Marine 6224/2622
» Enlisted Instruction Branch
(MOS 0844 and 0848) 3579

* OIC/NCOIC, Marine Cannon
Crewman Course (MOS 0811)
5595/6811
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* OIC/NCOIC, Survey Branch
6179/FAX 3216

FSCAOD-Senior Marine, Fire Support
Division 6889
* Advanced Fire Support Branch 4809
« Basic Fire Support Branch
(MOS 0861) 5343/3085
« Radar/Met Branch
(MOS 0842 and 0847) 2408

DCD-Marine Corps Warfighting
Liaison Officer, MCCDC 4927

Hazardous Material Handling Course 2111

30th Field Artillery Regiment

Commander (ATSF-B)
COL Michael T. Madden
2301/3022/FAX 7191
Email: maddenm@sill.sill.army.mil

Deputy CO, LTC Brian T. Boyle
5088/2009/FAX 7613
Email: boyleb@sill.army.mil

CSM Ricky L. Hatcher
2301/6935/FAX 7191
Email: hatcherr@sill.army.mil

Adjutant/Personnel 5330/3394
Email: sochaf@sill.army.mil

International Student Division (ATSF-BL)
4600/4726/FAX 5142
Email: johnsonr@sill.army.mil

2-2 FA (ATSF-BG)
2803/3265/FAX 4744
Email: raymondb@sill.army.mil

1-30 FA (Staff and Faculty) (ATST-BF)
5088/2009/FAX 7613
Email: boyleb@sill.army.mil

3-30 FA (OAC/OBC Students) (ATSF-BO)
6194/6415/FAX 3124
Email: haithcockj@sill.army.mil

NCO Academy

Commandant, NCO (ATSF-W)
CSM Joseph W. Stanley
2417/3141/FAX 8290
Email: stanleyj@sill.army.mil

Asst Cmdt, SGM Gary W. Bess
2417/3141/FAX 8290
Email: bessg@sill.army.mil

Adjutant/PAC/S1 5606/3466

Staff Duty NCO 2417/3141

BSNCOC (DL) 1740

PLDC 4241

BNCOC 6127/2097

ANCOC 2619/6970

Camp Eagle: PLDC Operations 3648/2940
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Commander, FATC (ATSF-K)
COL Thomas J. O’Donnell
1261/1262/FAX 1279
Email: odonnellj@sill.army.mil

Deputy, LTC Mary A. Baker
1261/1262/FAX 1279
Email: bakerm@sill.army.mil

CSM Walter L. Drummond
1262/1261/FAX 1279
Email: drummondw@sill.army.mil

S3 2011/6198/FAX 6118
Sr ARNG Liaison NCO 1146/1147/FAX 6118
Sr USAR NCO 4168/6107/FAX 3525

1-19 FA (BCT/OSUT) (ATSF-KF)
1401/1402/FAX 7601
Email: durantb@sill.army.mil

1-22 FA (BCT/OSUT) (ATSF-KN)
2345/2541/FAX 7117
Email: sheridane@sill.army.mil

1-40 FA (BCT/OSUT) (ATSF-KI)
1200/1203/FAX 7120
Email: wrefordd@sill.army.mil

1-78 FA (Training Committee) (ATSF-KT)
2611/5022/FAX 7907
Email: pucketta@sill.army.mil

1-79 FA (BCT/OSUT) (ATSF-KG)
1301/1302/FAX 7121
Email: condrym@sill.army.mil

2-80 FA (AIT) (ATSF-KL)
5818/6272/FAX 7600
Email: fultonc@sill.army.mil

95th AG Battalion (Reception) (ATSF-KR)
3606/4576/FAX 7974
Email: henkell@sill.army.mil

T he theme and specific days of
the 2001 Senior Fire Support
Conference, 23-27 April, at the
Field Artillery School, Fort Sill, Okla-
homa, are approved. Thisyear’ stheme,
“TheFieldArtilleryinTransformation,”
focuses on the role and make-up of the
Army and Marine Field Artillery inthe
future. Senior Army and Marineleaders
will provide updates and presentations
of their transformation perspectives.
The conference is five days. 23-27
April. The first day, Monday, is for
Army Active Component (AC) and
Reserve Component (RC) corps artil-
lery, division artillery and FA brigade
commanders and their command ser-
geantsmajor. On Tuesday, therewill be
agolf tournament, special subject mat-
ter expert presentations and many ex-
hibitsto enjoy. Additionally, a General

Officer sessionfor Army FA activeand
National Guardgeneral officersissched-
uled for Tuesday afternoon. The gen-
eral conference will begin on Wednes-
day, 25 April, and conclude mid-day on
Friday, 27 April.

Other conference invitees include
Army corps and Marine expeditionary
force (MEF) commanders, AC and RC
Army and Marine division command-

4%Hﬁmﬂﬁt@fm,m@@m@ﬁ%

ers, other selected active and retired
general officers, AC and RC Marine
reglmental commanders and their ser-
geant majors, Training and Doctrine
Command school commandantsand FA
Association corporate members. Invi-
tationsto the conference will be mailed
in January.

Registration information, further de-
tails of the conference agenda and in-
formationregarding guest speakerswill
appear in the January-February 2001
edition. By 1 December, theField Artil-
lery School will activateits2001 Senior
Fire Support Conference Email address
to answer questions and provide addi-
tional information: conf@sill.army.mil.
Asdetailsof theconferencebecomeavail-
able, they will be posted in the Training
Command portion of the Fort Sill home
page: http://sill-www.army.mil/sfsc.
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Part of the Lethal Effects Elements of the ECC

eral forces are interacting to
ape the transformation of the
ield Artillery toan effects-based,
information-centric system-of-systems.
Rapidtechnol ogical advances, asymmet-
ric or uncertain threats, complex opera-
tional environmentsand shifting national
prioritiesand interests are converging on
our warfighting organizations to present
new leader and soldier challenges.
These geo-strategic changes are re-
sulting in adynamically complex envi-
ronment that hasfundamentally altered
how artillery staffsmust organize, train,
equip, man, leadandfight artillery forces
in the future. Throwing more technol-
ogy at the problems or expecting battle
staffs to accommodate change without
a trade-off in performance are typical
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F*C*Experiments
for Rapid Transformation
to Effects-Based Fires

by Lieutenant Colonel (Retired) William A. Ross

responses that have proven costly and
ineffective under these new battlefield
conditions.

This article reports on a series of ex-
periments the FA School, Fort Sill,
Oklahoma, is using to develop effi-
ciently adaptable fires organizations,
begin implementing effects-based fires
andintroduceinformation architectures
for Army-wide transformation. These
experimentswill helpthe FA transform
more rapidly into a force capable of
meeting thefiresand effectschallenges
of the future.

Future Fires Command and Con-
trol (F2C? Concept Evaluation Pro-
gram (CEP). The F2C? is an ongoing
seriesof brigade-level, interactive, smu-
lati on-supported, command post experi-
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mentsbegunin 1999 that are conducted
in aunique Fires Test Bed at Fort Sill
and use |11 Corps Artillery soldiers as
test battle staffs. The purpose of the
experiments is to re-engineer person-
nel, systems and information architec-
tures to accomplish full-spectrum ef-
fects-based fire. The effects-based fires
concept is described by Colonel Jerry
C. Hill and Mgjor Carl R. Trout in their
article “Effects-Based Fires: The Fu-
ture of Fire Support Coordination and
Execution” in this edition.

The catalyst for changing the FA was
the FA Vision outlined in the Chief of
Field Artillery Maor General Leo J.
Baxter's article, “Meeting the Future:
State of the Field Artillery 1998” in the
1998 November-December Red Book.
The chief’s vision describes a strategy
for adapting to new patterns of opera-
tions with next-generation organiza-
tions, information and systems tech-
nologies. The FA Vision was also the
catalyst for starting the series of future
firescommand and control experiments.

The Depth and Simultaneous Attack
Battle Lab (D&SA BL) at Fort Sill
formed an advanced concepts team to
conduct the experiments. The team is
made up of behavioral scientists from
the Human Research and Engineering
Directorateof theArmy Research L abo-
ratory and software devel opers and in-
formation technologists from industry
and the Army Materiel Command.

The primary areas of interest in the
experiments are organizational trans-
formation, such asthe effects coordina-
tion center (ECC) and future Field Ar-
tillery battalion tactical operationscen-
ters (TOCs), and effects management.
Organizational transformationinvolves
separating battalion commandfromtac-
tical firecontrol, while effects manage-
ment addresses requirements for cen-
tralized planning and coordination of
effects-based fires.

In brief, the concept team is using a
series of focused, quick turn-around,
in-house experimentsto operationalize
the FA Vision and help determine the
FA’ sorganizational transformation. For
the FA to transform rapidly into the
force needed for the future, the solu-
tions must be timely and relevant and
our firesculturemust bewillingto adopt
new methods for improving fires and
effects planning, coordination and dis-
tribution.

TheFiresTest Bed. Thisisaresearch
facility that can producearealistic syn-
theticbattlefieldto eval uate operational

W Field Artillery



concepts. It is made up of a system of
constructive warfighting simulations;
command post mock-ups linked by a
digital, single-channel ground and air-
borneradiosystem (SINCGARS)-com-
patible communications network; and
re-configurable work stations that sup-
port awide range of battlefield visual-
ization technologies.

Thetest bed isinstrumented to facili-
tate in-depth measurement of perfor-
mance and unobtrusive observation of
command post activities. In addition to
the experimental applications, the test
bed can support command post training
or be linked to large-scale training or
exercise events.

The experiments simulate a rapidly
evolvingdistributed battlefield consist-
ing of overlapping operational require-
ments for humanitarian assistance,
peacekeeping and warfighting that tax
the resources of the ECC and brigade.
Each F?C%experiment employs an ex-
pansive, nonlinear battlefield setting to
allow the ECC playersto conductinfor-
mation-centric operationsand leverage
information superiority. Theintentisto
createanoperational environmentwhere
the problems are complex, information
sources overlap and converge, and col-
laborative problem solving iscentral to
accomplishing mission critical tasks.

Severa simulations make up the dis-
tributed, interactive environment. Fire
support systems operated in FireSim
XXI, aBattle Lab-managed simulation
that processes tactical information to
thedecision support system. High-reso-
[ution maneuver operations are simu-
lated in the joint conflict and tactical
simulation (JCATS). JCATSrepresents
complex and urban terrain featuresthat
are especially important in small-scale
contingency operations. The in-flight,
three-dimensional terrainmodel for un-
manned aerial vehicles(UAVs)issimu-
lated in the multiple unified simulation
environment (MUSE) model. The ex-
tended air defense simulation (EAD-
SIM) provides intelligence feeds from
national assetsto spot reportsfromindi-
vidual soldiers.

This type of environment demands
adaptive thinking and team collabora-
tion, astheinformation about the situa-
tionisunclear, extensiveand often con-
flicting. Several operational issueshave
been identified for further exploration.
What is the arrangement of personnel
and systems necessary to leverage in-
formation dominance? What interfaces
and information linkages define pro-
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posed operational architectures? What
information technol ogies are most suit-
abletogather, organizeand display infor-
mation for effects processing?

Theresultsof these experiments point
the way toward defining the informa-
tion needs of fires organizations and
highlight functional requirementsfor a
futureeffectscontrol system (ECS) that
will replace the advanced FA tacticd
datasystem(AFATDS). Theexperiments
alsoareofferinginsightsfor performance
on distributed battlefiel ds.

Issues, Insights and Implications.
F?C? experiments require the player-
participants to operate “outside of the
box” to examine the key tenets of the
FA Vision: manage effects-based fires,
transform the force organizationally,
tailor the force dynamically and move
to munitions centrality. Emerging FC?
resultsillustrate the complex nature of
on-going transformation processes and
provide insights for information man-
agement, training, organizing, equip-
ping and fighting forces for future op-
erations.

Overcoming Information Barriers.
Informationtechnology isakey enabler
for successfully transforming to future
organizations. Thedevel opment, main-
tenanceand sharing of situational aware-
nesswithin and between command posts
arenecessary, but not sufficient for ensur-
ing an efficiently adaptable battle staff.

The F2C2experimentsintroduced pro-
totypeinformation systemstotest theo-
ries about knowledge engineering and
team collaboration. Two barriershad to
be overcome: the notion that informa-
tion in itself is power and the lack of
collaborative tools to support military
decision-making processes.

Information filters and intelligent
agents were introduced to reduce the

lethal and non-lethal attack assetsavail-
able to the brigade. It also provides
ECC operatorstotal asset visibility, in-
cluding army force (ARFOR) collec-
tion platforms and joint systems.

The F?DSS computer displays do not
replace the need for voice communica-
tionsbetween commandersandfor unit
crosstalk and situation reports when
these information exchanges are criti-
cal to battle outcomes.

The F?DSS that improves battlefield
visualization and information sharing
is facilitating the transformation to the
ECC. With F°DSS, the battle staff can
shiftitsfocusfromindividual informa-
tion maintenance and gathering to team
problemsolving. Eventhough FPDSSis
aprototype, it enablesthe smaller ECC
to function.

ECC Organization and Operations.
The ECC experiment consisted of intel-
ligence, targeting and effects staff ele-
mentsthat planned coordinated and pro-
vided full-spectrum effectsthrough the
F?DSS. The ECC is a multifunctiona
team wheretargeting, lethal and nonle-
thal effects processing, battle manage-
ment and planning are interdependent
tasks.

The coordination of effectsto support
the scheme of maneuver was compli-
cated by the responsibility to reconcile
every action with the rules of engage-
ment (ROEs)—especially when the
ROEswereambiguous, unclear and con-
flicting.

Role of Unmanned Aerial Vehicles.
The unmanned aeria vehicle (UAV)
proved a versatile tool important for
intelligencegatheringandtargeting. The
UAV was employed in several roles.
Onerolewasasanintelligence, surveil-
lance and reconnai ssance (I SR) asset to
provide over-the-hill intelligence.

impact of information
overload onperformance.
This was accomplished
by introducing the battle-
field visualization tool
called thefuturefiresde-
cision support system
(F?DSS), which is proto-
type software that dis-
plays the common oper-
ating picture of friendly
and enemy situations.
F2DSS can be configured
at the different work sta-
tionstoprovidetimely in-
formation relevant to the
operator, including the

.

/

The ECC is a multifunctional team where targeting, lethal
and nonlethal effects processing, battle management and
planning are interdependent tasks.

status of all acquisition,
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Mock-Up of ECC Vehicle

vulnerable to indirect fire.
Enemy artillery forcesused
during major theater of war
(MTW) offensive and de-
fensivesimulated scenarios
employed more artillery
systems with greater range
capabilities. The enemy
employed small concentra-
tions of artillery that oper-
ated from dispersed firing
positionsasaneffectivetac-
tic to neutralized the
friendly force's ability to

Synchronization of fires and effects with maneuver was
key to shaping the fight and creating the time and dis-
tance needed to defeat enemy forces.

attack his assets viathe air
or mass fires.
Fighting aprimarily reac-

Because I SR operations were widely
dispersed, the maneuver elements of
the brigade lacked the “eyes’ to look
deep or ensure intelligence collection
in-depth. Once gapsin theintelligence
picture arose, the UAV served asacol-
lection tool that was focused on the
brigade's critical area.

Subsequently, theUAV wasre-tasked
to perform targeting for shaping or
counterfire operations. The UAV was
most effective for targeting when the
UAV controller and targeting officer
were collocated so both saw the image
and had constant communications. UAV
operations were somewhat less effec-
tivewhen only thetargeting officer was
able to see the images.

UAV employment will be critical in
developing the enemy situation. The
operational control of the UAV aswell
as the positioning of the controller and
downlink for imagery must be evalu-
ated as part of future experimentation.

Exploitation of Intelligence Assets.
Linksand feedsfromjoint and ARFOR
intelligence, targeting and attack assets
were important to the success of the
brigade’ s operations. Thelighter, more
mobile brigade does not have many
organicintelligence or targeting assets.

Timely and direct access to joint and
ARFOR intelligence information and
the ability to influence the employment
of assetswereimportant componentsof
the shaping and counterfire fights. In
one engagement when joint and AR-
FOR intelligence assets were denied,
the brigade was unable to conduct the
counterfire fight effectively.

Preemptive Counterfire. The ECC’s
ability to target and attack indirect fire
systems at depth was a major force
multiplier in the brigade fight. The in-
fantry-based brigade force was very
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tive counterfire fight al-
lowed the enemy to inflict casualties
and suppress direct fire weapons as he
closed onfriendly battlepositions. Dur-
ing areactive counterfirefight, the bri-
gade had insufficient counterfire radar
systemsto cover itsentireareaof opera-
tions and its attack assets had limited
effect.

Shaping the Fight with Fires and Ef-
fects. During the MTW engagements,
the synchronization of fires and effects
with maneuver was key to shaping the
fight and creating thetime and distance
needed to defeat enemy forces. Attack
assets, suchaselectronicwarfare(EW),
attack helicoptersand close air support
(CAS), were an important part of the
shaping fight. High-mobility artillery
rocket system (HIMARS) fireshad little
effect against moving or armored tar-
gets. Long-rangeartillery and CASwere
the principal killing effects employed
for thereconnai ssance, surveillanceand
target acquisition (RSTA) squadron.

As enemy formations synchronized
their main and supporting attacks, large
numbers of massed, close fires were
reguired simultaneously at multiple lo-
cations throughout the MTW opera-
tions. These fires were critical to slow
and attrit the enemy so maneuver forces
had favorable conditions for the close
fight. When the enemy mechanized and
motorized unitswere ableto close with
the friendly motorized battalions using
the terrain, urban areas or mass, they
inflicted extremely heavy casudlties.

Future Challenges. The F2C? experi-
ments need to continue to explore fu-
ture fires for urban warfare; tools for
assessing nonlethal effects; improved
means for measuring the situational
awareness process and team work per-
formance; and collaborative tools for
planning, mission rehearsals and deci-
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sion-making that are embedded in data
processors.

The experiment process merely
scratched the surface of urban fire sup-
port requirements. The traditional fire
support tasks of isolating the objective,
attacking the reserve and conducting
counterfire were insufficient because
maneuver battalions still had to clear
each building and city block to meet
their mission requirements. Rocket and
mortar fires were ineffective in sup-
porting fighting in buildings. Future
experiments must evaluate tactics and
techniquesfor destroying buildingsand
assessthe effects of rubble on thefight.

Notoolsor simulationsfor processing
or assessing nonlethal effectsare avail-
able(information operations, psychol ogi-
cal operationsandcivil affairs). TheECC
needs the means to plan, execute and
assess the effectiveness of nonlethal ef-
fectsto performitsmission critical tasks.

TheArmy iscommitted to aprocess of
systematically revolutionizing how the
FA will operate on future battlefields
where our roles and missions will re-
quire command posts that are agile,
versatile and multifunctional. The ap-
proach implemented during the F?C?
CEP provides a research environment
where emerging concepts can be put to
the test—can betaken from conceptsto
aliving laboratory. This approach aso
gives combat and materiel developers
the performance data they need to for-
mulate requirements and tactics, tech-
niques and procedures for future ef-
fects-based organizations.

F2C? experimentation facilitates the
rapidtransition of firesand effectsdoc-
trine, training, organizations, and mate-
riel systemsto the force.

A Do
Lieutenant Colonel (Retired) William A.
Ross, until recently was a Senior Research
Scientist with L-3 Communications, Inc.,
conducting applied and field research for
the Army Research Laboratory inthe Depth
and Simultaneous Attack Battle Lab at Fort
Sill, Oklahoma. He served as the Opera-
tional Manager for a series of Future Fires
Command and Control (F2C?) Concept
Evaluation Program (CEP) experiments. He
is now a Senior Project Engineer for the
Operational Testing of Crusader, working
for United Defense Limited Partnership in
Minneapolis, Minnesota. Lieutenant Colo-
nel Ross, Field Artillery, retired from the
Army in 1988. His last assignment was as
Chief of Mobile Training Team B, part of the
Battle Command Training Program at Fort
Leavenworth, Kansas.
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Readership. A bimonthly magazine,
Field Artillery isthe professional jour-
nal for US Army and Marine Corps
Redlegsworldwide. Approximately 40
percent of our readership is company-
grade, both officer and enlisted, with
the remaining 60 percent more senior
Army and Marine personnel, Depart-
ment of Defense (DoD) civilians, retir-
ees, members of other branches and
services, allies, corporateexecutivesand
our political leaders.

Magazine Features. In addition to
articles, we routinely print the Chief of
Field Artillery’s column (From the
Firebase); letters-to-the editor (Incom-
ing); interviews with Army, joint and
combined |leaders; newsitems from the
Field Artillery School (View from the
Blockhouse); columns by senior NCOs
for NCOs (From the Gun Line); and
book reviews(Redleg Review). Wepri-
marily review books focused on Field
Artillery or fire support; the publisher
must send the book, and we provide the
reviewer.

Subjects. The majority of the ar-
ticles accepted cover subjects at the
tactical level of war with some at the
operational and strategic levelsaslong
astheir contentsrelateto Field Artillery
or fire support or are of special interest
to our readers.

If an author is writing about the past,
he should analyze the events and show
how they apply to Field Artillerymen
today—not just record history. If he's
identifying current problems, he must
proposesol utions. (Anauthor may iden-
tify problems without proposing solu-
tions only in a letter-to-the-editor.) In
addressing the future, he should clearly
explain hispoints and their implications.

Since its founding in 1911, one of
Field Artillery’ s objectives has been to
serve as a forum for professional dis-
cussions among the FA community.
Therefore, an author’s viewpoint, rec-
ommendationsor proceduresdon’t have
to agreewiththose of theBranch, Army
or DoD. But hisarticle’ s contents must
be logical and accurate, address disad-
vantages as well as advantages (as ap-
plicable), promoteonly safetechniques
and procedures and include no classi-
fied information.

Field Artillery

Author’s Guide

Articles must be clear and -
concise with the thesis state-
ment (bottomline) up front and \\
the body of the article systemati-
cally contributingtothethesis. When %,
writing, authors must think like the
Redleg inthefield: “What isit?’" “What
will itdoforme?’ and“How do | imple-
ment it?" (or “When will | get it?").

Field Artillery has a theme for each
edition, but we're not theme-bound. In
most editions, we include articles not
related to the theme.

Submissions. Include—

* A clean, double-spaced, typed, unpub-
lished manuscript of no more than 5,000
words with footnotes and bibliography,
asappropriate. Exceptinthecaseof Army-
wide “news’ items, authors should not
submit a manuscript to Field Artillery
whileit’s being considered el sawhere.

Send a PC-formatted text disk along
with the hard copy of the manuscript.
(We use MS Word 97.) Please do not
layout your article with columns and
graphics inserted or use the automatic
footnote feature of some software pro-
grams; it causes us extra work to strip
out the design before editing it and
moving it to layout.

* A comprehensive biography, high-
lighting experience, educationandtrain-
ing relevant to the article’ s subject. In-
clude email and mailing addresses and
telephoneand Fax numbers; pleasekeep
thisinformation current with Field Ar-
tillery for aslong as we' re considering
your manuscript.

Y

¢

e Graphics with captions to illustrate
and clarify the article. These can include
photographs of any size (but preferably
color/5x7-inch), drawings, dides, maps,
charts, unit crests, etc. We accept high-
resolution digital photos. (Seethe*Digi-
tal Shooter’s Guide’ on the next page.)

The Field Artillery staff will edit all
manuscripts and put them in the
magazine's style and format. Authors
will receive a“check copy” of the ed-
ited version before publication.

Magazine Information.

e Call usat DSN 639-5121 or 6806 or
Commercia (580) 442-5121 or 6806.
ToFax, call DSN or Commercial 7773.
Our email isfamag@sill.army.mil.

e Mail your submission to us at Field
Artillery, P.O. Box 3331l, Fort Sill,
Oklahoma 73503-0311.

¢ Over-night your submission to usto
Building 758, Room 7, McNair Road,
Fort Sill, Oklahoma 73503-5600.

e View our home page at http://sill-
www.army.mil/famag.

2001 Field Artillery Themes
Edition Theme Deadline
Jan-Feb The FA Battery 1 Oct 2000
Mar-Apr Supporting the Maneuver
Commander 1 Dec
May-Jun Targeting 1 Feb 2001
Jul-Aug History 1 Feb: History Contest
1 Apr: Other
Sep-Oct FA and Fire Support Doctrine 1 Jun
Nov-Dec Transforming the Force 1 Aug
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Active Army and
Marine Units in CONUS

As of 1 November 2000

FT LEWIS, WA
2-8 FA (105)
FT RILEY, KS
1-37 FA(155T) 4-1 FA (155 SP)
1-5 FA (155 SP)

FT CAMBELL, KY
101 Abn (AA) D/A (HHB)
1-320 FA (105)

2-320 FA (105)

3-320 FA (105)

2 FA Det (TA)

C/1-377 FA (AA) (155 T)

CAMP PENDLETON, CA
11 Mar (HQ)

1/11 (155 T) USMC
2/11 (155 T) USMC

5/11 (155 T) USMC FT CARSON, CO

3-29 FA (155 SP)
How/1-3 ACR (155 SP)
How/2-3 ACR (155 SP)
How/3-3 ACR (155 SP)

29 PALMS, CA
3/11 (155 T) USMC

FT HOOD, TX
1 Cav D/A (HHB)
1-21 FA (MLRS/TA)
1-82 FA (155 SP)
2-82 FA (155 SP)
3-82 FA (155 SP)
4 Mech D/A (HHB)
3-16 FA (155 SP)
2-20 FA (MLRS/TA)
4-42 FA (155 SP)

FT DRUM, NY

10 Mtn (L) D/A (HHB)
3-6 FA (105)

2-15 FA (105)

E/7FA (155 T)

10 FA Det (TA)

FT BRAGG, NC
XVIIl Abn C/A (HHB)

1 FA Det (Abn) (TA)

234 FA Det (Abn) (TA)
18 FA Bde (Abn) (HHB)
3-27 FA (MLRS)

1-321 FA (Abn) (155 T)
3-321 FA (155 T)

1-377 FA (AA) () (155 T)
82 Abn D/A (HHB)
1-319 FA (105)

2-319 FA (105)

3-319 FA (105)

LCAMP LEJEUNE, NC

10 Mar (HQ)

1/10 (155 T) USMC
2/10 (155 T) USMC
3/10 (155 T) USMC
5/10 (155 T) USMC

FT STEWART, GA
3 Mech D/A (HHB)
1-9 FA (155 SP)

1-39 FA (MLRS/TA)
1-41 FA (155 SP)

FT BENNING, GA

FT POLK, LA
How/1-2 ACR (155 T)
How/2-2 ACR (155 T)
How/3-2 ACR (155 T)

FT SILL, OK 214 FA Bde (HHB)

1l C/A (HHB) 2-4 FA (MLRS)

231 FA Det (TA) 3-13 FA (MLRS

19 Maint 1-14 FA (MLRS) 1-10 FA (155 SP)

17 FA Bde (HHB) USAFATC (HHB)

5-3 FA (MLRS) 1-19FA

1-12 FA (MLRS) 1-22 FA

3-18 FA (155 SP) 1-40 FA

75 FA Bde (HHB) 1-78 FA

1-17 FA (155 SP) 1-79 FA

6-27 FA (MLRS) 2-80 FA

1-77 FA (MLRS) 95 AG (Rec)

212 FA Bde (HHB)  USAFAS

2-5FA (155 SP) 30 FA Regt

2-18 FA (MLRS) 2-2 FA (105)

6-32 FA (MLRS) 1-30 FA

3-30 FA
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Active Army and
Marine Units in OCONUS

As of 1 November 2000

Republic of Germany

IDAR OBERSTEIN
1-94 FA (MLRS/TA)

BAUMHOLDER A
1st AR D/A (HHB)

4-27 FA (155 SP)

BABENHAUSEN
41 FA Bde (HHB)
1-27 FA (MLRS)

GIESSEN
2-3 FA (155 SP)

ltaly

VICENZA
D/319 FA (105)

SCHWEINFURT
1-7 FA (155 SP)

BAMBERG

1 Mech D/A (HHB)
1-6 FA (155 SP)
1-33 FA (MLRS/TA)

CAMP HANSEN
12 Mar (HQ)

3/12 (155 T) USMC
SCHWETZINGEN
V C/A (HHB)

Republic of Korea

KANEOHE BAY
1/12 (155 T) USMC

o J

kS
oo

SCHOFIELD BARRACKS
25 IN (L) D/A (HHB)

CAMP HOVEY
2-17 FA (155 SP)

CAMP CASEY
1-15 FA (155 SP)

FT WAINWRIGHT
4-11 FA () (105)

CAMP STANLEY

3-7 FA (105) 2 IN D/A (HHB)
2-11 FA (105) 6-37 FA (MLRS)
FI7 FA (155 T) FT RICHARDSON F/26 FA (TA)

25 FA Det (TA) C/4-11 FA (105) A/38 FA (MLRS)
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Army National Guard
and Marine Reserves

As of 1 November 2000

WASHINGTON
2-146 FA (155 SP)
P/5/14 (155 T) USMCR

OREGON
2-218 FA (105)

IDAHO
1-148 FA () (155 SP)

UTAH
| C/A (HHB)

WISCONSIN

1-120 FA (155 SP)
57 FA Bde (HHB)
1-121 FA (155 SP)
1-126 FA (155 SP)

MINNESOTA
1-151 FA (155 T)
34 Mech D/A (HHB)
1-125 FA (155 SP)
E/151 FA (TA)
F/151 FA (MLRS)

IOWA L\<
1-194 FA (105)

B/1/14 (155 T) USMCR

MONTANA
1-190 FA (155 T)

SOUTH DAKOTA
147 FA Bde (HHB)
1-147 FA (MLRS)

WYOMING 2-147 FA (MLRS)

115 FA Bde (HHB)
2-300 FA (155 T)

COLORADO

CALIFORNIA

1/14 () (155 T) USMCR
5/14 (-) 