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70U 199)

TO THE FRIENDS AND MFEMBERS OF THE ARMOR FORCE:

The enclosed final report is the cuimination of the U.S. Army Armor Center effort to
coilect Desert Shield/Storm emerging observations and provide them to the Total Armor
Force (TAF) and other selected agencies. The report is a compilation of a year long effort
with the following objectives:

a. To gather Armor related information through interviews, surveys, after action
reports, and miscellaneous sources.

b. Compile the information into a usable form that can be easily studied and
analyzed to look for trends and consensus on issues and observations.

c. Draw conclusions from the detailed assessments basad upon the five Training
and Doctrina Command functional areas of doctrine, organization, training, materiel, and
{aader development.

d. Disseminate conclusions to the Total Armor Force and incorporate them into our
training.

8. Record Armor history.

In addition to providing the TAF the conclusions derived from our study of Desert
Shield/Storm, this report will also feed the ongoing Armor 2000 effort and the upcoming
Armor Functional Area Assessment (FAA). Both of these actions are critically important to
the future of the Armor Forcs.

Finally, after any war, the rush to judgement about lessans learned must be tempered
with a scrupulous objectivity. This war documented the emergence of a chalienging new
era. The effect of high technology on weapons, command and control systems,
intelligence, and other areas has revolutionized the nature of war. Despite some weakness
revealed during the war, the Armor Force came through Desert Storm with an uncontested
"thumbs-up."

— THOMAS C:
Major Gengfal, U.S. Army
Commanding '
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CHAPTER 1
FXECUTIVE SUMMARY

1-1. Summary. This report is a cuilmination of the United Htatesn
Army Armor Center (USAARMC) ecffort to collect Desert fhicld/sitorm
cmerging observations and provide them to the Total Armor Vorce
and other selected agencies. Additionally, the report will teed
the ongoing Armor 2000 effort and the upcoming Armor Functional
Area Assessment (FAA).

1-2. Discussion.

a. The enclosed chapters represent a coordinated effort by
Armor Center staff agencies to consolidate wartime inforiaation
trom sourcesi internal and external to Fort Knox into a useful
format for the Total Armor Force,

b. The chapters are broken down into the following areas:

(1) Executive Summary.

Accesion For
NTIS CRA&I }v
M

(2) Battle Summaries.

(3) Doctrine. DTIC TAB
, Unannounced N
( 4 ) organizatlons * JUStlficatlon .................................
5 i .
(5) Training By
(6) Materiel. Distribution|
(7) Leader Development. Avallability Codes
. Avail and/or
(8) Source Bibliography. Dist Speclal

1~3. 1Information.
A-!

a. Doctrine.

(1) Airland Battle Doctrine is sound. Our leaders have
the offensive spirit. Their abjlity to focus overwhelming combat
power was instrumental to our success.

(2) Need deployment and redeployment doctrine for
armored forces. Deployment logistics requirements are enormous
and must be better forecasted, staffed and efficiently executed.
The U.S. system of dispatching Heavy-Equipment Transporter (HET)
support piecemeal does not lend itself to a tight organizational
structure that inspires the customers' confidence.
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(3) Need improved acquisition and dissemination of
intelligence. The top-down intelligence flow was generally
strategically oriented and often did not provide detailed
assessments required by front line leaders.

(4) The importance of security operations needs to be
revalidated. Due to the enemy's unwillingness/inability to
fight, Desert Storm should not be considered as a valid test of
our security operations doctrine.

(5) Fire support coordination doctrine must be
standardized. The means to rapidly clear fires between adjacent
unit zones is necded. I1f not, long time-lags result and
lucrative targets escape. We must improve coordination of air
and ground fires.

(6) The commander's intent is the most important element
in an order. The rapid pace and high tempo of operations
demanded a clear and concise commander's intent.

(7) Battalion and brigade drills were developed and
executed in the desert. Simple plans with extensive rehearsal
work best. These battalion and brigade drills included action
drills, hot refuel drills, ammunition loading drills, and even
V-pack cleaning drills. Finally, we must develop standard drills
tfor complex obstacle breaching.

(8) Increased amphasis needs to be placed on combat
identification tactics, techniques, and procedures. More
discipline in target identification training is needed. Rules of
engagement varied from organization to organization. While some
units were lax, others required the company/task force commanders
to positively identify a target before they could give
author ization to engage the target.

(9) Traversing Dual Purpose Improved Conventional
Munition/Cluster Bomb Unit (DPICM/CBU) areas needs to be
addressed. Proponent schools/combat training centers (CTC's)
misst increase training awarenass of the danger of unexploded
ordnance on the battlefield. Vast quantities of unexploded Army
and Air Force ordnance were left throughout the theater.

(10) In some companies, the fighting executive officer
(XO) appears to have worked well. At battalion level, it appears
that the X0 was employed as the battle captain and as the
battalion senior logistics operator.

(11) Some units experimented with putting the fire
support aft fcar (FSO) in the commander's vehicle. A number of
units elected to leave the FSO in the fire support team vehicle
(KIS V) becausie of inguff icient communications in the
commander's tank. Doctrine must support both options.
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(12) Our requirement tc rapidly execute orders
highlights the need to ensurec a complete understanding of common
terms between branches, services, and allies.

(13) The Combal Service Support (€88) push system didd
not. work well. 1t became a pull system. Most Divisions Supvos i
Commands (DISCOMs) had officers posted at Dhahran and/or Iinao
Kahlid Military City (KKMC) airfields with 40-foot stake ano
(S&P) trailers. They sorted through mountains of cargo
containers looking for familiar Department of Defense Activity
Advice Codes (DODAACs) and removed from the supply system thouse
parts they needed. Our doctrine of support organic to the
battalion/task force worked well and enabled commanders to
maintain the initiative and high tempo of operations.

(14) 'The multinational nature of the coalition forces
reinforced the need for well trained and well equipped Liaison
Officers (LOs). Joint Forces Command East (JFCE) LO's are
currently constrained by lack of training and equipment: radios,
computers, and vehicles.

(15) The ey ='lent performance of weapons systems in
Desiert. Storm mandates a reevaluation of doctrinal weapons
planning ranges.

b. Organizations,

(1) Air deployable light armor and light cavalry forces
arc vital to the effectiveness and survivability of contingency
torces. Before the arrival of the 24th Infantry Division (1D),
the 82d Airborne Division (Abn} was dangerously vulnerable
because of the lack of mobile, survivable, and lethal firepower.

(2) Ccommanders consistently indicated the need for tanks
in the divisional cavalry. Tanks are vital if the cavalry is to
be able to fight for information and protect the main force.

Most prefer three ground troops and one air troop. The ground
troops need to be a mixture of tanks and Bradley Fighting
Vehicles (BFVs). In the desert the range and lethalit' of modern
weapons require the current sguadron organization to
unnecessarily expose its men. In repeated instances enemy tanks
were encountered., A mixture of tanks and BFVs enabled the BFvVs
to survive. Tanks also have better night vision capabilities
than BEVS and coan withstand more punishment. Finally, tank laser
range tinders help range enemy equipment.

(3) The effectiveness of four-company armored
battalion/task force was validated in South West Asia (SWA).
Commanders feel that four companies are needed to fix the enemy,
have enough combat power to maneuver against him, and maintain
continuous operations. Additionally, the four-company
organization facilitates more effective task organization and
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allows commanders to maintain an armor reserve for offencive

operations. Reducing battalions to a three-conrpany structure

would require revision of tactics and doctrine we know to be

sound. The three-company structure would not easily translate

into box or diamond formations. Most feel that it is better to

reduce the number of battalions than to thin out existing units.

Bottom line is that we don't need to fix a force structure that

isn't broken. *

(4) Armored reconnaissance at all levels from battalion
through corps is vital. Brigade commanders agreed that a scout
organization at their level is necessary to effectively see and
contro! the battle. Currently, no such organization exists.
Additionally, this conflict made it evident that in open terrain
the neout platoon equipped with 10 High Mobility Multi-wheeled
Vehicvles (HMMWV) will not work. It is clearly too vulnerahle.
Commnanders were reluctant to send HMMWV scouts where enemy
contact was imminent.. Lethality of the battlefield made using
HMMWV:; very risky. Scouts must be in a hardened vehicle that
musit. bhe able to move over all types of terrain, shoot and destroy
chance contacts, and move through minefields and artillery tfire.
Armorcd, armed reconnaissance worked in SWA. The battation task
force scout platoon summary for Desert Storm units is shown

below:
HMMWV 6
M3 33
M3 / HMMWV 2
M113/M901 5
LAV 25 1

(5) The results of the high tempo of modern mobile
armored warfare indicate that €SS assets should be organic to
battalions to be responsive and effective. Fuel consumption over
oxtended distances demands a beefed-up support platoon at
battalion level. Additionally, maintenance was and will continue
to be most responsive at company and battalion level.

'

(6) Support organizations must be agile and robust to be
able to move supplies quickly to meet demands of the modern
battlefield. All units, combat, combat support, and combat
service support need more and more capable wheeled vehicles.
Organic transportation was not sufficient to move organizations .
soldiers, eguipment, and supplies in a single move. Support
units cospeclally felt the crunch hauling repair parts, major
assemblies, and the additional life-support supplies needed in
the desert. The army has proven winners with the M1Al and e
Bradley; however, the full range of their impressive capabilities

1-4

FOR OFFICIAL USE ONLY

~\
;
-




FGR OFFICIAL USE ONLY

cannot be realized until we develop a fleet that ¢an keep up with
and sustain them,  Lack of moblility in many units became
glaringly obvious during Desert Storm.

(7) The Combined Arms Maneuver Battalion (CAMB) is a
viabie organization. Many units task organized to build combined
arms battalions. The earlier this step was accomplished, the
better, as training and support relationships jelled. The 1st
Cavalry Division was pleased with the CAMB organization. As one
commander stated, "The CAMB is the 80 percent solution for all
METT-T situations." He added that,"Unlike task organizing, the
logistics in a CAMB was structured to support combined arms and
the unit is more cohesive."

(8) The separate brigade is a robust, flexible
organization suited for rapid attachment throughout the theater.
The Tiger Brigade, a divisional brigade, experienced significant
difficulties when attached to the Marine Central Command
(MARCENT) because it lacked the additional service support
assets, especially a movement control center and materiel
management center, organic to a separate brigade. The 1st
Cavalry Division had to form an ad hoc support organization from
its assets to move with the Tiger Brigade.

(9) The Armored Cavalry Regiment (ACR) proved itself a
robust, flexible oryanization capable of accomplishing all
missions. The ACR is a viable organization for contingency
missions.

c. Training.

(1) Combat identification training needs morec emphasiss,
Fratricide was a major concern during Operation Desert Storm.
With thermal sights and improved optics, tanks and Bradleys were
able to detect targets in excess of 4,000 meters. With a multi-
national force, it is imperative that gunners and vehicle
commanders are able to recognize all vehicles through both optics
and thermal sights. Too often crews are allowed to pass the Tank
Crew Gunnery Skills Test (TCGST) by loocking at full figure fJ)ash
cards.  We need to place more emphasie on vehicle identificat ion
in less than ideal conditions. Crews often could not identify
armored vehicles as friend or foe until they were under 1,500
meters.

(2) Many leaders from both corps have credited rotations
at the Ccombat Training Centers with the success they enjoyed in
Operation Desert Storm. However, continuous operations need to
be stressed. Now we pause atter each scenario to critique, but
this is not how we fight. We also need to emphasize battle
drills from platoon through battalion level. At the accelerated
tempo of modern warfare, everyone must know how to react to
situations until orders are received. We have already included
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mass casualty exercises; now we need to look at mass Enemy
Prisoner of War (EPW) exercises.

1 (1) Combined arms doctrine works well.

(a) Mechanized infantry and armor complemented each
other., While the maneuver forces worked well together, their
support did not. Tank company maintenance teams did not have
adequate training to support Bradleys, and vice versa. These .
problems were worked out before the ground offensive, but units .
might have been in trouble if they had not had the luxury of
training in their task force configurations before the ground
offensive started. Units need to learn to support each other on
a day-to-day basis. Recommend task force organization remain in
effect in garrison.

(b) Field Artillery observers had trouble keeping up
with maneuver forces because of the FIST-V. This may have had an
impact. on the amount of artillery fired during the ground
of fensive that had not been preplanned. More emphasis should be
placed on training armor and infantry leaders to call for and
adjust indirect fires because the FIST may not he available.

(4) Increase emphasis on light infantry and armor
operations. There are some operations in which light infantry
and armor must work together, This observation gains increased
importance in light of evolving doctrine that envisions increascd
participation of armored forces, both armored and light, in !
contingency and rapid deployment operationsa. Units in SWA had
time to train together before the ground offensive, but we may
not have this time in future conflicts, Military Operations in
Urban Terrain (MOUT) training needs to be more fully integrated.

(%) Most units need more deployment training.
Commanders discovered that Standard Operating Procedures (SOPs)
were outdated or non-existent. SOPs need to be axercised. Units ,
must also establish a training program for pre-~/post-deployment 1
that they c¢an conduct while waiting for their egquipment. The Air ‘
Force offers a Load Master class and coordination should be made
with the Navy to make slots available to unit representatives in
its equivalent course. Each battalion should have a team trained
at air and sea loading.

(6) Aggressive maintenance was key to the high
operational readiness rate achieved. Well trained crews
performed Preventive Maintenance Checks and Services (PMCS) and
quickly alerted maintenance teams to deficiencies.

(a) Units that conducted M1Al rollover in SWA
exper ienced unique problems. Most units had MiIPs, but some -
units transitioned from M60A3s. Crews and maintenance teanms
lacked the experience necessary to quickly diagnose and fix
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problems., Often units didn't have the necessary publications to
conduct boresight or prep-to-fire checks. New Equipment Training
(NFT) personnel gave away their own manuals to help fill
shortages. Technical representatives from various manufacturcrs
also proved invaluable.

(b) Class IX procurement was a problem expecrienced by
: all units. Logisticians nead a training center similar to the
R CTCs where they can exercise their systems in a tactical
environment.

(7) Training, focused on gunnery, paid off; concepts are
sound; major fundamental changes are not needed. Proper
borasight by the manual is still the basis for success. Crews
shot well; they engaged and destroyed targets well beyond
anticipated ranges. Units did experience a "high second round"
phenomenon which was attributed to the fact that some M1Als had
not been recoiled in over 2 years., Master gunners discovered
that after the first round is fired, the MlAls boresight would be
off, 1t seems that the first round reseats the recoil mechanism
and the tanks neaded to reboresight afterward. A simple solution
was to conduct a recoil exercise prior to gunnery.

(8) VII Corps units were able to complete predeployment
gunnery. This not only increased crew proficiency, but gave
soldiers greatar confidence in their equipment.

(9) Unit conduct Of Fire Trainer (UCOFT) was used
extensively by most units as a primary predeployment gunnery
tool. UCOFT and Simulator Network (SIMNET) proved especially
invaluable to the Individual Ready Reserve (IRR) crew train-up
conducted on Fort Knox. These training devices can be used even
when crews are waiting for their equipment to arrive in theater.
With today's budget constraints and reductions in training
ammunition allocation, we must train effectively in garrison to
make every round count in combat.

(10) Boresighting should be conducted twice daily.
Daily boresights often helped identify overlooked deficiencies
and increased the crews' confidence in the system. Muzzle
Reference System (MRS) update was used almost exclusively during
the ground offensive. Tanks kept their boresight, often
traveling hundreds of kilometers without losing more than 0.4
mils.

(11) The Master Gunner program paid big dividends.

. Master gunners not only helped commanders develop gunnery
training programs, but served as senior turret mechanics and
troubleshooters. The guality of master gunner graduates cannot
be overstated.

1-7
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(12) Long range gunnery was used by most units. M1Ai1
eqguipped units reported kills in excess of 3,000 meters. MIlAls
destroyed enemy vehicies before being acquired by the enemy
during periods of limited visibility due to our thermal sights.
Bradleys destroyed vehicles at 2,500 meters with the 25mm. At
these ranges, vehicle identification is much mare difficult, as
is range estimation. Desert Storm proved that our equipment and
ammunition is capable of killing targets at longer ranges than
expected. If we plan to take full advantage of our superior
technoulogy, we must train our crews in long range gunnery
techniqgues,

(13) The Tank Commander Certification Course/Scout
Commander Certification Course served as a good refresher for
officers/senior NCOs sent to SWA as replacements who had been
away from their equipment.

(14) Abbreviated fire commands worked well, but only

© butinutie crews were well-grounded in standardized fire commands.
Crowss must still be thoroughly familiar with full-up commands.
Croew members may become casualties, but the crews must be able to
incorporate replacements quickly through the use of standardizced
training,

(15) Many soldiers were more afraid of fratriclde than
of the enemy. Many units had never conducted battalion-size
live-fire exercises. Crews realized~that they couldn't depend on
gun tube orientation alone. Flank coordination finally received
serious attention. Gunnery tables nead to incorporate friendly
targets. Emphasis should be placed on live~fire exercises at
platoon level and above.

(16) The peacetime development of programs of
instructions and organizations for mobilization training of
reservn component soldiers is vital to the success of the total
force., Plans must accommodate all levaels of partial mobilization
as woll as full mobilization.

{(17) 'The 19th Engineer Battalion commander stated that
one ol the yreatest training deficiencies is the ldentitication
ol scatterable mines. In training, we simulate employment of the
Family of Scatterable Mines (FASCAM) and other ordinances for
safety. In combat, all soldiers must be able to recognize mines,
CBUs, DPICM and other dangerous ordnance.

(18) Overall, institutional instruction was very .
successful, Soldiers and leaders joining units upon the
completion of courses ware trained and ready to fight.

1-8
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d. Materiel.

(1) The M1Al performed superbly--well above
oxpectations. 1t was reliable, lethal, and survivable. There
are, however, some improvements that nesed to be made.

(a) Reliability;

1, Moving over 300kms in the attack, the MlAls
maintained an operational readiness (OR) rate of over 90 percent
with some units reporting OR rates of as high as 98 percent.

2. Most tire control systems stayed fully operational
during the 100 hours of the campaign.

), bMost vehicles that broke down were quickly repaired
and able to join their parent units on the final objective.

4, Batteries are not reliable enough, particularly for
usie in a desert environment; they need to be improved.

5, A reliable Auxiliary Power Unit (APU) must be
procured for the Abrams. The current model tested in SWA was
unreliable. 1t was particularly susceptible to damage from sand.
The Carret gas turbine APU received poeitive comments from VII
Corps Master Gunners. The opinion is that the optimal positicn
for the APU is mounted in the hul)l rather than as an add-on to
the rear of the vehicle or mounted in the bustle rack. The
external hull mounted APU is too easily knocked off or damaged in
areas with trees or in urban areas. The bustle rack mounted
version requires additional cables to be run down through the
turret which appears to be undesirable.

6. Fuel pumps are also inadequate and need to be
upgraded. Crews reported problems with the reliability of in
cell fuel pumps and fuel transfer pumps. The immediate impact of
this was that because of unreliability of the transfer pump and
tiie time-consuming nature of refueling the forward fuel tank:u,
commanders refueled more frequently, This disrupted the high
tempo of operations and created a greater strain on the logistics
system to keep up with the frequent demand for fuel. Train crews
in peacetime to use transfer pumps.

7. The V-packs need to be upgraded. Dust and sand
accelerated the required intervals for cleaning and/or
replacement. Additionally, the need for improved V-pack cleaning
equipnent has been identified. The technique of using the tank
"buddy system" is unacceptable. A tank cannot operate its engine
without its V-pack installed so it is dependent upon another tank
to provide power for the cleaning wand in order to clean another
tank's Y~pack. Possible fixes are new V-packs (a self-cleaning
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rotary design is available) or designing the AP} to power the
cleaning wand to allow the tank to service itsel.f,.

(b) Lethality:

1. The 120mm gun, coupled with its excellent fire
control system and thermal optics, proved devastating against all
Iragi armor. Our current main gun ammunition significantly
dominated every tank on the battlefield.

2: Main gun accuracy was good at ranges in excess of
3000 meters. Reports vary as to the average engagament range.
Most units report 2,200~2,800 meters as the average engagement
range, but some new data suggests that 1,500-2,000 meters may be
more correct with 2,500 meter engagements not uncommon. Overall
engagement ranges are as close as 100 meters to as far as 3,700
metoers, the latter from both U.S. Army and United States Marine
Corps sources.

3., The Ml tank performed well, but initial indications
are that the accuracy of the 105mm fell off significantly at
extended ranges,

4, Units report a need for improved optics. The 120mm
round is accurate and deadly at ranges over 3,000 meters, but the
current optics do not optimize the round's capabilities.
Currently, the power magnification of Thermal Imaging System
(TIS) and Gunner's Primary Sight (GPS) are insufficient for long
range engagements.

2, The Commander's Independent Thermal Viewer (CITV) is
needed. Currently, the commander's sight, the Gunner's Primary
Siqht Extension (GPSE), does not allow the commander to ses the
batt lefield. Furthermore, because of the inabjlity of the
commander to adjust the reticle he is often forced to accept the
qunner's perspective of target identification.

k. Need to increase optical magnification of the
TIS/GPS and increase the clarity of the thermal image.

(1) Targets were difficult to identify past 1,500 meters
with 118.

(2) The M2/3 was the hardest vehicle to identify with '
the TIS. At ranges over 2,000 maters, thae Bradley appeared as
nothing more than a hot spot. This was further restricted during .
perinds of limited visibility to no more than 600 meters.

(1) Tn inclement weather, positive target identification
wan extremely difficult at ranges greater than 500-600 meters.

1-10
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5. The Muzzle Reference System (MRS) worked well to
retain boresight. While units boresighted once or twice daily
before initiation of the ground war, they did not boresight after
crossing into Irag and Kuwait due to time constraints. 1Instead,
thay relied on only MRS updates to keep their rounds hitting
where they aimed.

6. A turret positional locator needs to be incorporated
into tha GPS.

7. A stadia reticle for the Gunner's Auxiliary Sight
(GAS) will facilitate use of the coax and main gun.

8. A wiper/hood for the GPS is a must. An actlve wiper
system, actuated by the gunner (foot pedal),and stows out of the
line of sight when not in use, would meet this requirement.

A barometric pressure/temperature gauge is needed in
the turret, Often the waeather data is from stations where the
current conditions are significantly different than those at the
vehicle's locatioen.

10. The task to make the emergency mode drift adjustment
should be a crew level task as opposed to a support maintenance
level task.

(c) suxvivability:

l. Craws vere supremely confident in the overall
survivability of the M1Al.

2. Currently, there is conly one reported incident of an
armored crewman being killed while in an M1Al, and this was only
after the tank had been struck by three main gun rounds.

3. The vehicle fire suppression system works superbly. It
#llowed 20-30 seconds for crew evacuation before secondary
explosions reignited fires.

4. Ammunition blowout pznels also worked well.

(d) General Comments:

1. The coax ammunition well needs to be modified. 1Its
current configuration does not facilitate maintenance and
disassembly of the breechblock.

2. Need to relook at quick-change ammunition packs.
The time it takes to reload the ready/semiready storage wells
could be critical in a high intensity environment.

1-11
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}. Study increased bustle rack storage sp.ce. The majority
of units felt that it is inadequate for sustained operations.

4. Mine plows, rakes, and the Cleared Lane Marking System
(CLAMY) received high praise. Vehicles with mine plows were able
to maintain a much higher speed than originally expected. Except
tor extra strain placed on the number one shock absorbers, the
mine plows worked well. Wwhile the plows worked well in the soil
of SJA, we must continue to improve its capability in othev types
of torrain. Converscly, units did not like the mine rollers
because ot the significant degradation in speed and the their
inalt i{lity to effectively deal with double impulse mines.

5, A positional readout is needed at both the driver's and
gunner's gtations.

6, A driver's thermal viewer system should be included in
future vehicle cvelopments,

. A dismount kit, pistol grip, buttstock, and bipod,
should be issued tor the loader's M240. The M240 is critical

when ostablishing local security, and if the vehicle is disabled
it qives the ctew o botter chance for survival.

H. Need to incorporate a turret poslitional locator into the
Grs.

9. Initial indications are that commanders prefer DF2 to
JP8 hLecause of the on-board smoke capability that DF2 provides
and the increascd fuel consumption and heat generated by JP8, JERT
A or JP5,

(2) The M2/) received high marks for its excellent mix of
firepower, mobility, and survivability,

(a) Its impioved transmission, armor protection, and
devastating 25mm gun and Tube-launched, Optically-tracked, Wire-
guided (TOW) missile combined to produce an extremely lethal
weapon system,

(b) 'The Bradiey's OR rate was comparable to that of the
Abrams,

()  'fhe 2%mm Bushmaster auto-cannon was often the
waapun ot cheice with reports of its Armor Piercing Discarding
Sabot (AFDS) round penetrating all Iragl tanks at ranges of less
than 700 meters.

() Phe MO/ needns @ Laser Rangefinder (LRF); the handheld
Just doesn't i1l the bill,
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(e) Commanders liked the M3 in the reconnaissance role in
desert operations.

(£) Bradleys experienced problems similar to those of the
Abrams with their v-packs, but had no cleaning wands as part of
the vehicle Basic [gsue Items (BII).

(g) Commanders liked the on-board smoke capability and would
have preferred DF2 to Jet A-1/JP8 for this reason.

{h) Crews were pleased with the 600 hp power plant and its
transmission. However, commanders would like to have reverse
gear performance similar the one on the Abrams.

(1) M2/3 vehicle exhaust location is a problem. 1Its current
position blows directly into the Bradlay Commander's (BCs) face.
BCs find this naugeating; and if the wind is blowing across the
vehicle, the heat will wash out the thermal sight.

(j) Stowage should be improved. There is not snough
internal space for either a 9-man infantry squad or a 5-~man scout
squad's gear. Likewise, crews jury~-rigged equipment tie downs to
stow gear externally.

(k) M3A2 Engine Compartment Access Door Fumps are
unsatisfactory. 1Initial reports are that units experienced up to
a 50 percent failure rate.

(1) Scout optics must improve. In many cases, the
surveillance equipment of scout platoons could not outrange the
systems in the battalion formation.

(3) Other stellar performers were the High Mobility Multi-
Wheeled Vehicle (HMMWV), the Heavy Expanded Mobility Tactical
Truck (HEMT-T), and the 900-series 5-ton trucks. One division
commander was so impressed with their performance that he
recommended that these be the only whesled vehicles at division
level and below.

(4) We nead to retain armed, armorad reconnaissance vehicles
at all levels. Armed reconnaissance provides the capability to
tight for intelligence. Armored vehicles increase survivability
which in turn gives scouts greater confidence.

(5) As well as the Abrams and Bradley performed, it has
become obvious that force package modernization is required in
other areas. The M113/M577 family of vehicles was unable to keep
pace with the Abrams and Bradley and needs to be replaced. The
exception to this observation is the M113A3 variant which has
received excellent reports from all units that were equipped with
it. The M113A3 is the answer for the First Sergeant's (15G)
armored vehicle.

1-13
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(6) The M577 was inadequate as a Command and Control (C2)
vehicle during the operation. Similarly, the YIST-V was unable
to keep up. The need for new, perhaps Bradley/Multiple Launch
Rocket System (MLRS) based, Command, Control, Communications, and
Intel ligence (C3I) and FIST vehicles is clear.

(7) The need for new C2 vehicles applies to both the
commander's fighting vehicle and the actual command post vehicle.
Both must be able to operate on the move with the commander's
vehicle providing an efficient and stable platform from which the
commander can control the battle.

(8) Additionally, previously identified shortcomings of the
M88 were reconfirmed in the desert. It was consistently
unable to perform its vehicle recovery mission. Primary problem
areas were:

(a) 1t could not keep up with the Abrams and Bradley.
(b) Tt could not tow the M1Al.
(c) It had a low OR rate,

(9) Positive Navigation (POSNAV) systems have proven vital to
our ability to mass combat power. However, their use is not only
appl icable to the combat armg but also to combat support and
combat service support units for command and control, For combat
units to maintain effectiveness and combat power, CS and CSS
units must be able to rapidly support them. FEvery organization,
if not vehicle, should have a POSNAV device. Whether in the
Saudi Arabian desert or in densely wooded or jungle terrain,
these systems have universal applicability. Not only are they
great for navigational purposes and key to massing combat power,
but they also proved to ba a valuable tool for calling and
directing indirect fires. An Abrams could determine its
position, lase to a target, and develop an accurate grid for fire
support missions. Finally, POSNAV systems aided combat
identification.

(10) A combat identification system is badly needed. This
system will be beneficial in two key areas.

(n) Commanad and control will be enhanced on the high tempo
non-linear battlefield.

(h) 1t will assist in the Identification of Friend or Foe
(TFF) and conrseguently reduce the possibility of fratricide.

(11) A lightweight standard route marking system will
facilitate control of Main Supply Routes (MSR) and enhance CSS
operations.

1-14
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(12) HETs are absolutely critical for the conduct of mobile
armored warfare. Commanders at all levels have indicated the
need for HETS.

(13) Countermine equipment (CME) worked well. However, we
need some kind of CME for the M2/3.,

(14) Our communications capabilities must also be improved.

(a) oOur current generation of radios must be updated if we
are to fight effectively on high tempo battlefields.

(b) The fielding of new communications equipment should be
accelerated. One corps reported that it had three generations of
radios,

(c) Command posts also need more OE-254s and quick erect
antenna masts (QUEM).

(d) Better long range capabilities ara needed. We must
enhance the AM capabilities in battalions and above. The
AN/VRC/193 performed well and provided tremendous range.

(e) An effective maans of producing and transmitting hard
copy orders is vital.

(f) Communications equipment for combat service support
clements is not sufficient. Support platoons, modics, and
mui?tenance elements require secure radios and navigational
devices.

(15) A 1:100,000 scale map should be the standard in the
desert.

(16) Soldier Support Issueas:

(a) A better flak jacket for the Tank Commander (TC) and
loader is needed. The current spall vest does not adequately
protect these crew members because of their greater exposure
outside the tank. Specific improvements are greatar overall
?allistic protection and a collar similar to that on the standard
issue vest,

(b) While the Combat Vehicle Crawman (CVC) uniform was wotn
extensively and well liked, a more durable and, if
possible, a chemically protective Nomex uniform for armored
vehicle crew members is needed. The stitching on the uniform
results in it coming npart at the seamg, particularly in the seat
and on the gloves.

(c) The balaclava needs to be edesigned; it is too bulky
and uncomfortable to wear under the CVC.

1-135
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() The micro~climate vest is uncomfortable. It is too
bulky and uncomfortable when worn with ballistic vest and the
Nuclear, Biological, and Chemical (NBC) protective gear.
Additionally, the cooling tube chafed the nack.

(e) Armored vehicle crewmen need their own Load Bearing
Equipment (LBE), preferably something similar to the aviator's
survival vest, The current LBE that is standard issue is too
bulky to be worn in an Abrams or Bradley and worse, creates a
safety problem by easily snagging in the turret.

(f) Ballistic Laser Eye Protection (BLEP) goggles were not
widely used. They vere uncomfortable and scratched too easily.

(g) It should be SOP that leather boots only are worn by
armored vehicle crewmen, to include BFV mounted infantry, or some
type of fire retardant/proof boot needs to be developed.

(h) The clothing bag for all soldiers needs to be
simpl ifled. Light infantry units have greatly simplified their
issue with Gortex items, for example: a Gortex parka with
liner (s) can replace the field jacket, wet weather top, and
parka., ‘The same is true for Gortex overpants.

(i) We need portable showers fer our soldiers.

(j) We must work to make armored vehicles nore inhabitable:
1. A 8leep restraint system.

2. An onboard capability to heat water and rations.

3, A bustle rack cover to protect items in the bhustle rack
from catching fire and to protect them from the elements.

e. Leader Devaelopment.

(1) Overall, leadership was superb at every level. Company
Commanders were prepared for combat and NCOs are
technically competent. The high standardes maintained in Armor
Center schools paid great dividends during this conflict. The
fact that leaders were able to work effectively from mission
orders and commander's intent was kay to the success of the
campaign. There were a few comments concerning leader
shortcomings, but no trend has developed.

(2) How do you improve upon a leadership trazining system
that appears to be working well? The best way is to look at
future challenges. Force reductions and reduced operating
budgets will remain a feature of military life through the end of
the century. With these cutbacks, the need to incorporate new
technologies, materiel, and training will continue. Leaders of

1-16
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the future will need to remain tactically preficient, being able
to harmonize combat and noncombat operations. Additionally,
thene loaders will fight on a non-linear battlefield. Future
lcaders must algo be technically proticient in the use of
computers, information systems, and the high-tech oquipment under
their control. Finally, future leaders must be versatile and bo
able to accomplish a wide variety of missions and assignments.

1-17

FOR OFFICIAL USE ONLY




e




CHAPTER 2

BATILE SUMMARIES

a. The following pages are intended to give a general overview
of the pre-Desert Shield situation in SWA, review the events in
the Kuwalti Theater of Operations (KTO) during the 4 days of
ground combat, and then finally look at the major engagements
that involved armor and cavalry forces. The primary sources for
the information displayed on individual battles came from the

1991 Armor Conference. The list below is a table of contents of
the slides included.

b. Slides 1 - 2 (Pre Desert Storm Military-Geo/Political
situation).

c. Slides 3 - 12 (Ground Campaign Review).
d.  Hlides 13 - 41 (Major Engagements).
(1) Khafji.
(2) 1st Cavalry Division Deception Operations.
(3) 6th French Armored Division (Light) Screen Operations.
(4) 1st Infantry Division (Mechanized) Breaching Operations.

(5) 1st USMC Division attack to Kuwait International
Airport.

(6) 18t Armored Division and tha Battle for Al bBusayyah.

(7) 24th Infantry Division (Mechanized) St Tallil and
Jalibah.

(8) 2nd Armored Cavalry Regiment and the Battle of 73
Fasting.

(9) 1st Armored Division and the destructlion of the
Republican Guard.

(10) 3rd Armored Division and the destruction of the
awakalna, 12th AD and 10th AD.

(11) cCapture of Safwan Airfield.

(12) 24th Infantry Division (Mechanized) and the Battle of
Rumaylah Oilfields.
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a. 'The consansun collectod by Fort Knox trom participat ing units
in Southwest Asin indlicates that AlrlLand Battic Doutrine work:n!
1. seomn there is no need for a completely new doctrine,

lowever, there are refinements and additions regquired to make jt
botter., 1t is evident through many observations that new
technology drastically increases higher echelon headquarter's
vapability to target, attack, and fight deep operations
simultaneowtly with alose and rear operations. ubordinate unitn
were able to (ight the close and rear battles with minimum
direction an intermediate leaders exercised initiative trom o
clear understanding of the commander's intent a* least two levelns
up.  "Mission Orders" found in Field Manual (FM) 100-%4,
operations and ChH 17-95 Cavalry Operations, were successtul.
Finally, the subordinates' units were able to axecute because of
their superb training as individuals and teams, Doctrine,
initial training, reliable equipment, and realistic training
oxercigen were key to combat effectiveness.

h., ‘The planning processes (doctrine, battle drills, and tactical
HOP) and a warrior's offensive spirit all contributed to an
unproecoedented victory by the U.5. led coalition. These and othoer
contribut fons caused the enemy to Light in mare than onc
divection.  They roduced the enemy's capabillty to mass., Wwo
avaided hin strengths, and attacked his weaknestins,  We
maintained our combal: power for decisive operations against the
cnemy fn conter of gravity., ‘The Army and Marines harassed the
cnewy 'g o ground capability to keep the cnemy from seeing what woe
woere doing. This was accomplished with appropriate security
uperations (screen, guard, and cover). We kept the enemy forces
otl balance with an alr campaign, continuous ground maneuver
presaure, Naval blockade, and deception, Then we massed an
ovoerwhelming combat power advantage against him to bring the war
to an early conclusion,

¢. Now we need to incorporate lessons learned from the SWA
expericnce into our evolving doctrine (AlrLiand Operations). KM
I 4, our capstone manual in the army, is now being preparecd.
'hit manual det ines the bridge between national military

Sy ateygy, operations, and tactics. Upon the completion of the
coordinat Ing dratt of FM 100-5, I'M 100-15, Corps Operationt,
thould tollow. This demonstrates the "Top Down" approach to
mapnals to ensure oall doctrinal manuals track logically., The
rewrile ol FM 71-100, Division Operations, would then tollow. At
the Armev School, we will begin the rovision of M 71-3, Brigade
operations, in October 1992. 'The revislon cycle through the
completed FM 71-1, Company/Team Opevations, it scheduled for
March 1994,
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1-2. List of TIssues,

a. A list of topics from Southwest Asia Emerging obscrvation: i
provided below. These issues discussed in detail will comprie
the rest of this chapter. Tha topic discussions will follow the
observation, discussicn, lesson learned, recommended action, and
comment format:

b. Deployment and redeployment doctrine.
¢. Tactical level acquisition and dissemination of intelligenco.
d. Security operations.
Fire support coordination doctrine. :
. Commander‘’s intent. ;
. Training doctrine. ]
, ldentification friend and foe.
. DPJCM/CBU duds and Scatterable Mine fields.
Role and responsibilities of liaison offjicers.
. Task Force organic €58,
oOther CSS doctrinal issues,
(1) Responsiveness of Forward Support Battalions.
{2) <Class 1X.
m.  cunnery devtrinal issues.
(1) Turret azimuth indicator for M1/MIAY.
(2) USAF uso ol whita smoke.
() Ammunition Tranafer.
(4) Muzzle boresight device calibration.
n. Mirsion oriented proteactive posture (MOPP).
0. Bradley Gunnery.

—_— kT NS
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V1. beployment and Redeployment lhoctrine.

A. Obuorvation. Several units had not daveloped deployment
t#t andard operations procedures.

b. Discussion.

(1) Today, there is no formal doctrinal literature available
to establish guidelines, tactics/techniques/procedures (TTP), and
ntandard operating procedures (SOP) to conduct land, sea, and air
deployment operations similar to that executed in support of
hesert Shield/Storm with the exception of select units in 18th
ABN (Contingency) Corps. Many Continental United States (CONUS)
units were prepared to deploy based on contingencies to reinforce

Burope.  ‘l'hese units were trained according to the units' mission
ensent fal task list (METL). Emergency deployment readiness
exorcines (EDRE) were practiced periodically as part of Reforqger
and deployment to the Combat Training Centers (¢1C).  Other
units, such as those in Burope, had more difficulty because their
deployment. was not on their METL nor practiced. 'fhe Europeian-

bared units did not have deployment SOPs, but they did have some
residual experience from deploying to maneuver training areas
within continental Europe. Some additional residual training was
provided to selected European units as they aupported CONUS-based
units deploying tor Reforger.

(2) Units encountered problems because the main effort for
the armored forces deployment was to guickly get maximum combat
power on the ground, to close the "window of vulnerability". 1In
many cases, failure to cross-load ships with a units' associated
Combat Support (CS) and CSS slices caused serjous delays and
nust.ainment probleme once the units disembarked in Saudi Arabia,
Additionally, many units lacked equipment and prevaration for an
exteonded stay in the harsh SWA environment.

(}) In former mobilization plans there has always been a
ploanning assumption that personnel assigned to TRADOC would not
be reasnigned to combat units until at least 90 days atter the
initiation of hostilities. During Desert Shield, due to the neced
for a1l units to expand rapidly to wartime regquirements, soldiers
trom the 12th Cavalry Regiment were deployed within 72 hours ot
the initial alert. This was a TRADOC-wide phenomena. The el fect
of this action was two-folcd. First, it degraded the ability ot
nur unit to eftectively train the increased numbrrs of students
gqenerated by wartime requirements. Second, it piaced soldiers
who have not adequately trézined recently in combat duties in
positions of leadership in combat units. With the reductions in
nize projected for the Army, TRADOC remains a lucrative pool ot
trained personnel that is 1eadily accessible for short-notice
cont ingency missions. In light of this, we need to ensure that
the go-to~war skills of TRI.DOC combat MOS soldiers are not
Allowed to degrade by providing resources to allow for cadre
training, Also, a conscious decizion must be made concerning

3-3
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adhearance to the 90-day polic¥. If it is not, then reserve units
charged with assisting in training missions need to be promptly
mobilized to make up the shortfall and to prevent degradation ot
training to either requliarly programmed student soldiers or thoua
training for combat.

(4) In the case of the 1lst Cavalry Division's redeployment,
one maneuver brigade handled the coumand and control of the
Dammam Port Suppcrt Activity (PSA), rather than the Division
Support Command (DISCOM) or a composite unit. This scemed to
work wall and cut load timea in half. Extensive planning,
rehcarsals, and coordination with the port officials (MsC,
Transportation Units, etc.) will result in a unit's aquipment
deploying ready to fight, redaploying promptly, and remaining
nigsion capable. Thaere are some excellunt publications avalilable
through safety channels that help to plan sealift oparations.

¢, Lesson(s) Learned. None.

d. Recommendation. Appropriate deployment and redeployment
doctrine must be written. Dseployment and radeployment tasks
should be placed on unit METLs and adeguately trained. Then
deployment/redeployment SOPs and scheduled EDREs can bo executed.
The lLight Armor Battalion (3=73 AR), the 24th IN Div (Mech), and
16th ABN Corps provide a basis as we develop future armored force
doctrine. European units deployment TTP which was developed from
SWA operations should also be captured to assist i{n the
davelopnent of deployment doctrine.

€. Comaents. None.
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1~4, ‘'lactical Level Acquisition and Dissemination of
Intellligence,

a. Observation. The top~down flow of intelligence
inconsistently provided detailed assessments required by the
prlqnde and lower commanders during the ground maneuver war.

h. DbDiscussion. 1Indications are that modern technology has
greatly enhanced our ability to see the anemy at the national and
operational levels of warfare. When sufficient METT-T situations
cxist, this intelligence can be disseminated to lower levels.
This ig the case that octurred befors the ground campaign in SWA,
when the ground war baegan, the higher to lower tfeed was not able
to keep up with the flow of the battle. The use of alternative
organic Intelligence collectors; such as signal interception,
human, radar, and remote sensors at the tactical level; was
Inconsintent for various reasons. Remotely piloted vehiciles
(kbvs), although they were limited in number, were used with some
sucoess. Experiences in SWA show all-source intelligence
Intogration and timclI dissemination to tactical level units was
insonsistent, A combination of doctrinal, materiel, and
organizational initiatives can fix this problem.

¢, lesson(s) Learned. Corps and divisions held and analyzed
information for too long a period of time before dissemination.
information was overcome by avents. Therefore, it was not useful
to brigade and battalion commanders.

. HKRocommendation. There is a need to correct systems and
doetrinal gquidelines to inteqrate all-source intelligencea at the
tpctjcal Jevel. There is also a need to correct intelligence
information flow doctrine so that timely, tailored intelligence
repches the brigade and battalion laevels to support maneuver
vommanders. Brigade commanders should consider talling the
intolligence community no-~later-than times for information to get
their beost intelligence asscusment for dec sion making.

. Comments. None.
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J=5. Security Operations,

a. Observation. The Iragqi Army failed to establish appropriate
security belts and security screens to support offensive and
defensive operations.

b. Discussion.

(1) Both the attack on the Saudi Arabian town of Khafji and
the defense of the southern border of Kuwait were examples of
inadaquate use of ground and air sacurity operations by tha Traqi
Army. This lack of security, which is mandated in U.S. doctrine
in the framework of both defensive and offensive operations, wau
a key source of failure to both Iragi operations. The lack of
security operations; such as screen, guard, cover, and adequate
reconnaissance; allowed the US Coalition Forces freedom of
movement through ensmy territory. Additienally, the Iragis lost
their freedum of movement, early warning, ability to avoid the
opposing forces' strengths and ability to mass. With the success
of the U.S. Coalition air campaign, the Iraqi forces loat Lheir
Air Force which was a primary capability for security operations
in the Iran-Irag war. The Iraqi's lack of redundant sources of
sacurity was a major weakness which Coalition Forces exploited at
the beginning of the ground campaign.

(2) One U.S. corps used its ACR to gain contact with the
Republican Guard Divisions. The ACR was able to develop tha
situation to help the corps commander understand that the enemy
was conducting a rear guard to support retrograde operations.

The corps commander then brought forward his main body to cut oft
and pursue the retreating enemy.

¢. Lessun(s) Learned. Nons.

d, Recommendation. The U.S8. Army doctrine, as it is refined
under AirLand Operations, must not reduce emphasis on ground and
air security operations in favor of more popular high tech
eguipment. In the future, U.S. Forces may have to emphasize
offensive security operations rather than defensive. Some

ref inement in cavalry and scout manuals, training, materiel, and
organization may be necessary.

@, Comments. None.

N e i i a1
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A-6. Fire Support Coordination Doctrine.

A, Obuarvation, There was a tandency for the Air Force to treat
the tire support coordination line (FSCL) as a restrictive
control measure rather than a permissive fire control measure.

b. Dincussion. A coalition corps was deeply engaged in the
decp, closa, and rear fights as it attacked north along the
coastal highway closing on Kuwait City., An FSCL was established
no that supporting U.S. Alr Forces could conduct air interdiction
ayainot the tleeing fraqi forces north of Kuwait City. Despite
Lhe oontablishment ot a permissive control measure, the Air Force
unit.s continued to coordinate as if this control measure was
restrictive in nature. This caused additional coordination which
interrupted other corps-level deep operations. Similar incidents
were also experienced at a U.S8. Army Headquarters, so U.S. Army
roprosentatives accompanied Coalition Forces as support and
liaison teams. They ansured that appropriate terms and graphics
werce used which coordinated the fight with combined forces. With
the cvolution of Airland Operations, it will bacome more
important. that our doctrine support joint and coalition warfare.
currently, standardized fire support doctrine at joint level is
virtually non-existent according to the Artillery School.

. loewson(s) [carned. None.

d, Recomméndation. Joint and combined forces need to speak a
common doctrinal language to successfully fight together. U.S.
Army representatives who accompanied Coalition Forces as support
anyd liaison teams performed efficiently. The formation of these
teami and their responsibilities should be captured in Army
doetrine to ensure that appropriate terms and graphics are used.

o, Ccomments. None.
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3~7. Commander's Intent,

a. Observation. Although commander's intent is universally
addressed in all U.S. doctrine, it is inconsistently defined in
different manuals, thus the application was varied in SWA.

b. Discussion. Many units in SWA commented that the commander'u
intent is the most important element in an order. The rapid pace
and high tempo of operations demanded & clear, concise
commander's intent. This was needed so that subordinate
commanders could effectively fight their units in a rapidly
changing environment, using appropriate amounts of initjative and
taking appropriate risk.

¢, Lesson(s) Learned. Commander's intent is the single mosat
important element of a tactical order.

4. Recommandation. In September 1990, Command and General Statf
College (CGSC), Fort Leavenworth, conducted a Commander's Intont
Confcrence to work this issue. A subsegquant memorandum for
racord was produced and approved by Ganeral John W. Fons,
Commander TRADOC, which standardized the definition of
commander's intent and described where it should be placed in the
operat ions order format (Memorandum, HQs TRADOC, ATZL-SWT-C, 14
September 1990, Subject: Commander’s Intent). CGSC's approved
initiative should be incorporated into the rewrite of all futurc
manuals to standardize the definition and clarify the issuc of
commander's intent. This doctrine guideline wil) assist fleld
c?mnandnrn in training units and executing operationa in the
field.

e. Comments. None.
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J=0. ‘Training Doctrine.

N, Obuorvation. In several instances, NCOs and officers
vommentod that the lack of battle-focused training objectives
vaused training time and effort to be wasted during the tirst 2
monthy (October and November) after deployment.

b. Niscussion. There was a relatively short preparation time
tor unitns bofore deployment to the Gulf. European Battle Focus
for moat U.S. units caused inconslstent training reoadiness for
desert. oparations, Few units had time to adjust thaeir battie
bookn and modity their tactical standard operations procedures
for the desert environment. With the emergence of a war plan at
the ¢nd of November, units started training in accordance with FM
2h-101 and FM 25-100, which provided an effective preparation for
war. Repetitive training of critical tasks caused axecution to
be habitual in nature. Hands-on, performance=-oriented maethods
vore used to conduct individual training to appropriate dogtrinal
tanks, conditions, and standards (i.9., NBC tasks), Units used
the arawl-walk=-run method of training for collective tasks.
tompanies through corps conducted mission analysis and developed
special plays (similar to a battle book) for different
anticipated situations. 8Simple plans with extensive rehearsals
under realistic battlefield conditions worked best. These plans
incorporated crew drills, battle drills, missions, refuel on the
move, ammunition loading, and even V-pack cleaning. The result
waty that large mancuver forces were able to methodically conduct
rtomplox operations rapidly so that the force could extend its
operational range (culmination points) and maintain the momentum
of the attack, This is an eoxample of leaders making use of the
AMny'n training doctrine to prepare and train tactical standard
operat ion procedures for war in a limited amount of time.

¢, Lesyon(s) Learned., Training doctrine works well,

d, Recommendation. Continued emphasis is required if we are to
maintain the readiness demonstrated in SWA. _

¢, Comments. None.
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3-9, ldentification Friend or Foe.

a. Observation. A high percentage of the U.S. vehicle and
personnel casualties in SWA were due to friendly fire.

b. Discussion. Doctrine is already in place to reduce such
accidents, but additional improvements can be made in delineating
phase lines, boundaries, and emphasizing flank coordinations, and ]
fire control measures. Although modern technology has made great :
advances in detecting moving and stationary targets at great
ranges, the same advances to ldentify the target as friendly or
enemy has not been made. The result is that targets can be
dostroyed out to ranges in excess of target idantifjication
ranges. For the short term, €2 and training techniques are the
primary tools to prevent fratricide. Direct fire control
measures, tracking enemy and friendly unit locations, adjacent
unit coordination, and restrictive control measuras to separate
helicopter/close air support (CAS) angagements from maneuver
units are some axamples. Maintaining authority to engage at
higher ochelone of command is onc other technique used to reduce
fratricide, llowever, as the intensity of battle increases, thiu
strict control may infringa on subordinate initiative. An
ext.ernal combat vchicle marking system was used to recognize
Coalitlon Forces who had similar equipment to the enemy. This
.wag a quick fix which could have been exploited by the enemy if
theay had not already baeen severely thrown off balance by allied
counteractions (air campaign, artillery raids, counter
reconnaissance, etc). Most units used a combination of all the
above, but still ware at risk to friendly fire, This issue can
never be perfectly solved, but can be reduced by integratod
doctrine, training, materiel solution, and leadership.

¢. lesson(s) Learned. None,

d. Recommendation. Joint doctrine muat concentrats on
commonality of graphics, control measures, and terminology. We
nust speak the same language with vords and graphics meaning the
same thing. JCS PUB 2.0 should be reviewed and raefined to ensure
SWA experiences and solutions are captured for the future. Then
this common language should flow logically through lower level
manuals. Uavelop employment techniques for position location
devices (1.e., POSNAV) as they apply to command, control, and
communication (C3) enhancements. Developmant of additional
offensive direct fire control measures may be necessary.
Engagement criteria should be included in the S-paragraph fleld
order, i.e., para 3b(4). Engagement criteria, as well as
refinement in doctrine and training, is the primary quick fix for
this problem. Additional longer term initliatives in the areas of
training, material, and leadership are also neccssary.

o, Commontis.,  None.
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1-10. DPICM/CBU Duds and Scatterable Mine Fields.

a. Observation. Dud wmunitions and mines were common throughout
the hattle area. Doctrine does not address these danger areas in
planning, tracking, or execution of tactics. This shortfall

' contributed to unnecessary casualties. Additionally, a lack of
doctrinal individual tasks to identify and avoid these types of
munitions also contributed to unnecessary casualties.

b. Discusaion. These types of danger areas were not tracked or
plotted on graphics dua to our inexperience with the dud rates of
thene modern munitions. Therefore, insufficient contingency
planning and rehearsals werc conducted to prepare for appropriate
action vhen these danger arcas were encountered. Soldiers in
difterent units were insufficiently trained to recognize duds and
mines, Warnings about the associated dangers of these devices
were inadequately disseminated. There were many accidents caused
by soldiers picking them up, kicking them, or throwing them
around. The Air Force and Artillery units inconsistently
coordinated with the ground maneuver forces on the
type/location/time these munitions were used. Because armored
combat. units were less vulnerable to these types of dangerous
arcan, they often were not detected or reported to the Tactical
Oporation Centers (TOC). Often, units wandered into these areas
without prior warning.

¢, lnsson(s) Learned. Nona.

d, NWecommendation. Craphics, requirementa to track FASCAM (sand
other dud producing munitions), and calculating danger zones
around these danger areas should be addressed in FM 6-20-30/40,
fire support manuals., Appropriate coordination needs to be
conducted with the maneuver arms ro that their manuals are in
agrocment. with the fire support manuals. FM 101-5-1 needs to be
ret ined for the same purpose. Appropriate CSS doctrine must
nrovide guidelines to conduct breaching or bypass of these areas
and cross reference to FM 90-13-1, Combat units manuals nust
emphasize marking appropriate cleared lanes through these areas.
Memory jogqgers in appropriate armored force manuals should
highlight these issues for consideration in the command, control,
and communications chapters. Appropriate breaching training,
tontingency planning, and tactical standard operations procedures
thould be developed by the CSS and C3 units as well as the combat
units. In joint and combined arms operations, use of these types
ol munitions must be coordinated with the maneuver unit.
Iinally, all soldiers must receive adequate training on

. ident ification, danger, and appropriate safety procedures for
thene type of munitions. This should be added doctrinally to the
common askill tasks required to be trained to all soldiers.

., Comments. None.
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3-11. Use and Responsibilities of Liaison Ofticnrs (LNO).

a. Observation. Liaison officars do not train with units betore
going to war, cCurrently, there is very little doctrinal matoriad
which provides guidelines on the role, the responsibilitioes, and
the procedures that a LNO needs to efficiently accomplish his
tasks in war.

b. Discussion.

(1) Although LNOs are required for combat at all levels of
command, they are not authorized by peacetime tables of
organization and equipment (TOE). U.S. Army training doctrine
tells us that we should train the way we fight. Based on geveral
interviaws with returning LNOs from Southwest Asia, they wern
often used as additional atatf rather than LNOs. Their dutien
were inconsistently defined by the units which they supported. A
spirit of cohesion and trust had to be developed with the
supported unit before the beginning of the ground assault.

Ad Jacent unit coordination, coordination with higher and lower
command, and vertical coordination with helicopter and Air Force
units wore inconsistent. Whan INOs wero not available, units had
to “pull them out of hide," leavtnT other staff positions
unmanned. 'This also occurs in training exercises.

(2) [NOs nood to understand and "get into the heads® ol thu
commanders who they are supporting. In some cases LNOs are |
reguired to answer questions and conduct planning ‘as a surrogate |
for an abssnt commander. %They must be fully aware ot tha
limitations, capabilities, and Tactical Standard Operating
Procedures (TSOPs) of the units that they are representing. ‘They
must maintain a knowledge of the currant and anticipated
friendly/enemy situation.

(3) LNOs must anticipate conflicts and requirements of both
commanders whom they represent. They must use appropriate
initiative to work out conflicts and request rsquired resources
in advance. A second lieutenant is limited by his level of
military schooling and maturity to conduct these tasks. A
soldier of wilitary education level 4 (CGSC) with a large amount
of troop experience is a more appropriate choice. According to
the interviews, LNOs can play a major role to reduce fratriclde
across unit boundaries and in air~to-ground engagementt.

(4) In SWA, thore was time for nevwly assigned LNOs to
dovelop the cohesion with the supported unitu required to perforam
their duties. 1In the future, this time may not be available.

The Army authorizes equipment to units based on need. 11
doctrinal responsibilities of tha LNO are not captured and .
real |zed before the next war, the equipment regquired by the LNO,
such au vehicles, radios, maps, position location devices, etc,,
will not be provided.
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Y lLesson(s) learned. None.
d. Recommondation. The Importance of LNOSW, thoir
rosponsibilities, and procedures must be added in the command and
control chapters of all Army doctrine.

¢, Comments. None.
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4=12, Task Force Organic CSS.

a. Observation, Contrary to SWA experiences, evolving AirlLand
Operations is studying -gonsolidation of CSS at brigade lavel to
give more flexibility and agility to the task force organization.

b. Discussion. According to the observations in SWA, task
forces retained more agility and flexibility when CSS was organic
to the battalion. Battalion level CSS5 was much more responsive
than brigade level CSS. The organic €SS moved, in many cases,
within the task forces formation. Routine/emergency resupply,
maintenance, and evacuation doctrine worked.

¢. Lesson(s) Learned. Nonas.

d. Recommendation. Do not change battalion through platoon
level CS88 doctrine because it currently works well. However,
materiel and organizational fixes are still required (common
vehicle chassis, CS5 vehicles, more whecls and personnel for
support platoon). See Chapter 6 for more details.

@, Comments. None.
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1-11,  other C8S Doctrinal Tssues.
a.  Renponsivoncus of forward support battaljonn (FiBa).

(1) Observation. Most maneuver brigades attackoed in cxcess
ol 200 kilometers into Iraq and Kuwait, but their forward support
battalions could not maintain doctrinal distances from the
brigades to maintain adeguate support. FsSB and division
logisticians had to organize and provide support to the brigades
with makeshift forward area support teams (FAST).

(2) Discussion. None.
(3) Leunson(s) Learned.

{4) Recommendation. For the short term, capture the
makeshift technigques developed in SWA to support the offensive
operations and place it in appropriate C8S doctrinal manuals.
roy the long term, materie), organizational, as well as doctrinal
{ixes are required to improve support of non-linear offensive
mancuvaer operations. €SS units must ka2 more self mobile than in
the past without degrading support to the maneuver units.

(") Comments.

b, Class 1X.

(1) Observation. The doctrinal inventory, requisition, and
distribution system for repair parts was broken in SWA.

(2) Discussion. Different inventory, and requisition
nystems were used by different units. This caused tremendous
problems to units task organized from one division to another,

In ather more severe cases, units were task organized betwecn
nervices. Automated systems were unreliable. They required
exchange of diskettes over long main supply routes (MSRs) in the
dunty environment of the desert. The manual requisition system
wai  work intensive. With the complete breakdown of requisitions
amd inventory, there was no demand created to drive the doctrinal
"nigh" distribution system trom the desert stockpiles to the

nesdy unjts, '
(') LlLestson(s) Learned. None.
(4) Recommendation. £i8 doctrinal guidelines must be

eitablished to facilitate a common class IX systenm,
administratively simple, and reliable in all types of combat
environments (desert, European, jungle, etc.).

(“) Comments. None.
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3-14. Gunnery Doctrinal Issues.
d. Turret azimuth indicator on M1/M1Al.

(1) Observation. Lack of turret azimuth indicator on
M1/M1A1 tank makes defensive fire planning difficult.

{2) Discussion. Featuresless tarrain of the desert often
provided no usable target reference points (TRP) for tank crews
to establish defensive sactors of fire/responsibility. Tank
crews used aiming stakes to delineate sectors of fire, or scannad
“fender to tender". Developrent and use of range cards and
sector aketches was time consuming and based solely on compans
roadinys. Use of range cards and sector sketches wac
difticult/impossible during periods of reduced viaibility when
the thermal sights were obscured. Range cards and sector
sketches are basic to developing defensive fire plans. The
process of recording data and forwarding up the chain of c¢ommand
is the only way to ensure interlocking fires, etc. This entire
process must become a battle drill for all weapon systems.
Vehicles must be staked at the specified orientation and limits
of {ire established using aiming stakes if that iz all they have
availablae,

(1) Lesson(s) Learned. None,

(4) Racommendation. PFisld an azimuth indicator or like
device for the M1/M1Al tank. Continue to stress importance of
range cards and sector skatches in “raining and doctrine tor
gunnurs, TC's, platoon lsaders, and commanders.

(5) Comments. Nona.
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b, USAK ume of white amoke.

(1) Obunrvation. The U.S. Alr Force's (USAF) habitual usn
of white smoke rockets to designate their close air support kill
boxen is ungatisfactory.

(2) Discussion.

{a) The majority of U.S5. Army smoke producing systenms
gunerate white smoke: vehicle on-board systems, vehicle grenade
§aunchers, mortar delivered, artillery delivered, smoke pots, as
well as common hand held HC smoke grenades.

(b} White is the most prevalent because it's easy to produce
Ml i the most effective color for obscuration. Ninety-tive
peraont of the U.S. Army's timoke use is tor obscuration. Five
perceent ot our smoke use is for signaling.

() The USAF uses whitc smoke rockets to designate CAS kill
hoxen bacause its easily seen from high altitudes,

(1) USAF use of white smoke as a CAS ki)l box delineator
robs ground forces of their only available obscurant,

(¢) During Desert Shield/Storm one unit's use of screening
rimoke during a CAS strike could have resulted in fratricide. Tha
qground unit's resulting retrograde move stalled momentum, delayed
continuation of thair mission, and wasted much time sorting out.

{1) Lesson(s) Learned. None.

{4) Recommendations.

(a) The Army and Alr Force nced to decontlict smoke use
bl ween the two soervices.

{b) CAS targets can be marked with ground burst
illumination, or at least, smoke other than white.

(») Comments. None.
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c. Ammunition transfer.

(1) Observation. The Armor Force infrequently trains
ammunition transfer from the semi-ready to the ready rack,

(2) Discussion. Tank crews frasguently found themselves
transferring ammunition from their memi-ready rack to their ready
rack during eanemy contact without having trained to any standard
before Operation Desert Storm. While all tankers knew that their
ready rack contains only 17 rounds, they failed to train their
crews sufficiently on the ammunition transfer task. To ensure
that a task gets trained, the task must be required in doctrine.
Transferring ammunition during enemy contact is not an easy tauk.

(3) Lesson(s) Learnad. Nona.

(4) Recommendation. That units train ammunition transfer on
a routine basis. That Weapons Department develop an ammunition
tranafer drill for incorporation into FM 17-12-1, possibly as a
TCGST task. Ammunition transfer should not have been a surprisc
to the tank crews. There are safety considerations that apply to
both training and combat conditions. While crews routinely
tranufer ammunition during gunnery densities, thuy rarcly
cons ldor the task as TRAINING and, consequently, do not
concaentrate upon the correct procedures.

(5) Couments., None.
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d., Muzzle Boresight Device (MBD) Calibration.

(V) Obsarrvation. Muzzle Borosight Device (MBD) Calibration
in & problem with many units.

(?) Discussion. MBDs can easily be knocked out of
galibration, thus requiring recalibration of the device. MBDs
mist then be sent to DS level maintenance for collimation and
should atill be calibrated toc the gun tube. Units should have
the authority to calibrate their own MBDs. Some units made ‘and
carried their own boresight panels for use while in the defense
{sand colored on the back).

(%) Lesson(s) Learnad. None.

(4) Recommendation. That Weapons Department further raofine
and publish MBD calibration procedures. The U.S. Army Armor
Sicthool (USAARMS) should contider adding MBD calibration to the
Magter Gunner course., Many people confuse the terms collimat ion
and calibration. Collimation refers to the alignment of the
pigyhts of the MBD. Calibration refers to the alignment of the
MBD to a particular tube to ensure that correct line of sight is
achieved.

(%) Comments. None,
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3-15. Mission Oriented Protective Posture (MOPP).

a. Observation. cCurrent MOPP definitions are not descriptive
enough.

b. Discussion. cCurrent MOPP definitions address only those
procedures taken under NBC conditions. The increasing numbar of
threats and hazards on the battlefield and the evolution of
countermeasurss reguire that our definitions of MOPP be expanded,

¢. Lesson(s) Learned. None.

d. Recommendation. Definitions and matrices should be developed
to incorporate the wear of Ballistic/Laser Eye Protection, Flak
Vast, the Nomex uniform, climate cooling vests, and other
protective measures.

o, Comments. NoOne.

J-20

FOR OFFICIAL USE ONLY




FOR OFFICIAL Ust ulic)

}-1, Bradley Gunnery.

4, Observation., Bradley Gunnery.

b, Discussion. Gunnery for the BradleX Scout crews needs to
omphasniize more on section gunnery than individual crews. dHoouts
work ag sections so that is how we need to train.

c, Lesson(s) Learned. Current Bradley Table VIII does not
prepare a scout platoon for combat.

4. Recommendation. Bradley Table X, section gunnery with the
tactics, should be the reportable gunnery tahle for the scouts.

e, Comments. Tha chances of fratricide in combat could be less
of a factor if crews trained the same way they fight.
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CHAI"I'ER 4
ORGANIZATIONS
4-1, Summary.

a. 'The organizational issues addressed within thisichaptar cover
ma jor subject areas of interest to armor. Information utilized
throughout this chapter was identified and condensed from unit
alter-action reporta and personal interviews from soldiers
deployed to Southwest Asia during Operation Desert Storm. The
information gqained from these reports has heen arranged into a
format which identifjes observations, provides discussion of the
issue, propuses lessons lecarned, and then describes any
recommendat ions or ongoing action in the issue area.

b. Initial entry forces remain extremely vulnerable to attack by
mechanized enemy. Sufficient light armor/cavalry elements wera
not available for deployment with {nitial entry forces despite
the availability of airlift assets. The current Total Army
Analysis resources formation of two additional Light Armor
Battalions in addition to the 3-73d Armor.

¢. Many commanders added tanks to their divisional cavalry
squadrons in order to protect scouts and provide the needed
tirepower up front. The Chief of Staff of the Army (CSA)
approved the integration of tanks and the addition of the third
qround troop to divisional cavalry squadrons. fTotal Army
Analysis has resourced these organizational changes with
implemontation to begin during fiscal year 1995. United States
My Burope (USAREUR) is currently working to conligure its
squatdrons under a design which provides three Mis and five Mis
per platoon,

d. 'M'he reduction in size ot the tank battalion ftrom tour
vompanies to three has been discussed and was proposed as an
Airland Operations Base Case. The smaller battalion offered
potent.inl for increased deployability and battlefield agility.
Hatied on comments from commanders, USAARMS should continue to
uppotie reductions in the tank battalion.

. Commanders at all levels stressed a need for survivable
yround reconnaissance. Had the assets been available, many
commianders would have formed brigade scouts. Battalion scouts,
IIMMWV equipped, were perceived as being vulnerable and in some
catics not employed in traditional scout missions. USAARMS hag
recommended that fielding ot the HMMWV-based scout platoon be
placed on hold pending evaluation of platoon confiqurations used
dun ing bhesert Storm.

I. oOryanic Combat Service upport assets are considered to ho
less than adeguate by many field commanders. Transportation and

4~1
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maintenance assets are vital to the overall success of modern
armored warfare.

g. Conbat, combat service, and combat service support lack
sufficient wheeled hauling capability to move organizational
assets. The HEMMT proved to be a very capable tactical wheeled
vehicle. Several commanders feel this vehicle should replacc all
commercial forms of transportation helow corps level. Units murt
be equipped to support the offensive mission in hauling
capability, this includes fuel and cargo capabilities.

h. Several units task organized to form combined arms battalion:s
early in the operation. The creation of logistic support
structure and rehearsal of tactics, techniques, and procedurcs
provided for an organization equipped to operate as a true
combined arms unit.

i. The Armored Separate Brigade remains a robust, flexible
organization suited for rapid attachment throughout the theater
of operation. The Tiger Brigade, a divisional brigade, was
operational control (OPCON) to the USMC and given the mission to
operate as an armored separate brigade (HSB).

J. ‘''he Armored Cavalry Regiment proved itself to be a robust,
liox:blc organization capable of accomplishing all assigned
missions.

k. Information provided does not attempt to describe
deficiancies in organizational designs or configurations.

Rather, it is designed to identify areas of interest to the armor
community as a result of current oparations and foster additional
discussion by the reader.
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l.ist of Issues.

Light armor/light cavalry needed.

'he divisional cavalry squadron needs tanks,
The tank battalion needs four companies.
Ground reconnaissance.

Brigade scouts.

Battalion scouts.

Organic css requirements.

Support organization's mobility inadequate.
Combined arms maneuver battalion has merit.
T'he armored separate brigade.

I'hec armored cavalry regiment.

4-1
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4-3. Light Armor/Light Cavalry Neaded.

a. Observation. Initial entry forces were extremely vulnerahie

to attack by mechanized enemy, and lacked battlefield mobility

for either self protection or early warning. Sutficient 1light

armor/cavalry elements were not available for deployment with

initial entry forces despite the availability of airlift assets. -

b. Discussion. The single battalion of M551 Sheridans available
to the 82d Alrborne Division was no match for the potential |
mechanized threat. Though the 824 was well eguipped with ]
anti-tank weapons, their paucity of battlefield mobility limited
them to the defense of a relatively small area. This defensi¢ win
hindered by the lack of mobile reconnaissance assets which could
provide warning to defending troops of enemy movements.

¢. lLessons(s) Learned. Light Armor and Cavalry formations need ]
to be deployed as part of the initial entry force in order to '
provide protection from mechanized threats and reconnaissanue l(or

the initial entry torce. ULight Armor and Cavalry formations necd

to be a8 deployable as light infantry forces.

d. Recommendation. The current Total Army Analysis resources

formation of Light Armor Battalions in addition to 3-73 Armor and ;
- further explores formation of a Light Cavalry Regiment to support |

XVIIIth Airborne Corps,

e¢. Commaents. None.
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4-4, 7The Divisiona) Cavalry Squadron Needs Tanks.

a. Observation. Integration of M1 tanks into the sguadron was
(undamental to the success of the squadrons' execution of its
domanding mission profile. Adding tanks enabled a faster
Reconnaissance tempo and added depth to the security miss{on.
They also allowed the unit an all weather tactlcal raserve.

h. Discussion, Several commanders added tanks to divisional
davalry sguadrons in order to protect scouts and provide neceded
tirapower up front. Most felt that the cavalry needed to be able
to dofeat any target encountered as well as being able to absorb
A main qun hit and continue the mission. The complimentary
characteristics of M1 and M) opties provided cavalry commanders
with a more detailad picture of the battlefield he faced. In
addition, cavalry commanders obsaerved that two ground troops were
insufficient to accompiish the normal missions they were given.
fiome divisions created a third ground troop in order to aduress
this problem. Several observations added to the growing body of
ovidence that the integrated platoon is the optimum configuration
lor accomplishing cavalry tasks. Commanders indicated a
willingness to trade an air troop for an additional ground troop
¢reating a three ground/one air squadron.

¢. lossons(s) Learned., None.

.  Kecommendation. CSA gave conceptual approval to the addition
ot tanke and a third ground troop in June 1991. USARFUR is
working to organize two squadrons using integrated platoons of
three Mis and {ive M3s. HQDA as part of the TAA process proposnd
organizing the remainder of the Army around a platoon design of
two MIt and three Mis as an interim measure. Movement to the
objective (1x%) design would occur as the Army transitions to Air
Land Operation structurea after 1995,

., Comments. None.
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4~%. The Tank Battalion Needs Four Companies.

a. OUbservation. Several commanders were aware of discusuions
for reducing the size of the tank battalion baefore Desert Storm.
They submitted comments on the proposed reductions in light of
their experiences. Since current battalions are organized with
four companies, there is no documented example of a battalion
operating with thrce maneuver companies.

b. Discussion. The robustness and flexibility of the four
company organization were cited by several commanders as the main
strengths of the design. There was no evidence that the four
company configuration presented any problems in the areas of
agility or synchronization. There was no evidence that
commander's were unable to utilize the combat power of the fourth
company. The four company arrangement facilitated continuous
operations and allowed commanders to maintain continuous pressure
on the enemy. Commanders commented that the four company
organization offerad better, more easily controllable formations
during movement than would 2 tiarce company alterative.
Commanders stated a willingnaess to have tewer four company
ga:ta}lona before reducing tha slze and capabilitjes ot the
attalion, .

c. Lessons(s) Learned. Four company battalions are viable
orqganizations that do not overburden the battalion commander.
Indecd, they provide him with a robust organization tor extendced
comhat operations and a reserve torce that provide him wmuch
needed flexibllity and agllity.

d. Racommendation. The only forum in which the three company
alternative exists is in the AirLand Operations Base Case. The
smaller battalion is presented as offering potential for
increased deployability and battlefield agility. USAARMS should
cont inue to oppose reductions of the tank battalion.

¢. Comments. None.
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A4-6. Ground Reconnaissance. Brigade and Battalion Scouts.

a. Observation. Commanders at all levels from battalion through
corps expressed a need for survivable ground reconnaissance

. annety,
b, Discussion,
’ (1) Brigade Scouts. Current designs provide commanders at

corps, division, and battalion with dedicated reconnaissance

" clements. Only the brigade commander is without such a
capability. Even then, in the Armored Separate Brigade TOE, a
Soparate Cavalry Troop is included. This leaves only the divi-
sional brigade commander without a reconnaissance capability.
While there was no report that brigade scout platoons were organ-
ized, several commanders commented on the need for a brigade
reconnaissance element. It is clear that, had the assets been
available, a number of commanders would have experimented with
brigade scouts.

(?) Battalion Scouts. The battalion scout platoon issue
revolves around equipment. In March of 1990, the battalion TOE
wait changed to reflect a 10 vehicle scout platoon based on
HMMWVs. This was the result of the Scout Platoon Concept
Kvaluation Program from the previous summer. The intent was to
yeot more reconnaissance platforms and for these platforms to bhe
able to operate stealthily compared to the M3. The objective
vehicle was the Future Scout Vehicle with the HMMWV as an interim
platform. Shortages of target acquisition (optics) devices,
military motorcycles, and non-dadicatad STINGER policy prevented
units trom transitioning to the winning design from the CEP.
llowever, six battalions employed scout platoons based on the
HMMWV and two battalions employed scout platoons based on a
mixture of HMMWVs and M3s, HNone of the battalion scout platoons
employed during Desert Storm were organized according to either
the approved TOR or the winning design from the CEP.

¢. Lescons(s) Learned, During Desert Storm, survivability touk
precedence over stealth as the driving issue for battalion
rneouts., Commanders using HMMWV scout platoons were not anxious
to risk them to perform traditional scout platoon missions at
doctrinal distances from the main body. Therefore, scouts were
degraded by their dependence on the less survivable platfornm.
The shortfall was made up using either tank platoons or
mechanized infantry platoons in advance of the battalion, with
the wheeled scouts being used to facilitate command and control,
as couriers, and in traffic control.

d. Recommendation. USAARMS has currently recommended that
. tielding of the HMMWV-~based Scout platoon be placed on hold
pending the results of a full analysis of the way
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differant scout platoon configurations were used during Desaert
Storm. USAREUR will continue to transition to the new design.

@. Commenta. None.
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A-7. Organic CSS Regquirements.

a. Observation. Field commanders continue to stress that
organic combat service support assets are less than adequate for
combat operations. Two issues include the hauling capability of
the Support Platoon as inadequate to support the needs of the M1
battalion and organic water hauling capabilities being less than
desirable in a desert enviromment. Several commanders were
aware of an action, Battalion Maintenance System, which would
remove organic repair and recovery capability from their units.
They stressed the need to retain organic maintenance assets at or
below battallon level.

b. Discussion.

(1) The Support Platoon requires increased hauling
capability in both fuel and cargo loads. To maintain the pace
eistablished in continuous offensive operations, an increase ot
four fuel and four cargo HEMMTs assigned to the Support Platoon,
has been recommended by field commanders. Additional personnel
should be added to operate trucks for continuous operations,
e.q., two personnel psr truck.

(?) Water carrying capabilities of the company/troop are
inadeqguate to support continued operationg in a desert
cenvironment.. ‘The usage rates experienced during desert warfare
placess a greater demand on the units' organic assectis than could
he delivored.

(3) The combined efforts of current battalion maintenance
and siupport sections are required to meet the demands placed on
them during modern warfare. Several units report OR rates abovoe
%0 percent and 97 percent for the M1 and Bradley, respectively.
This would not have been possible if maintenance assets were
consolidated at Forward Support Battalions. PLL works best at
battalion level while recovery and maintenance assets are best
served at company level.

¢. lLessons(s) Learned.

(1) logistics continue to be a major determinant in overall
warfare success. The fuel and cargo hauling capability of the
Support Platoon must be robust enough to support continued
operations, especially in the offense,

(?) Organic water carrying capability of the company/troop
must support continued operations in a desert cnvironment.

(1) The results of the high tempo of modern mobile armored
warlare indicate that CSs assets need to be organic to
battalions. Maintenance assets especially, will remain most
responsive and eflective when organic at company and battalion
lovel., Fix forward is still a legitimate goal.

4-9
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d. Recommendation. Battlefield Maintenance System (BMS) is an
ongoing action which revises the maintenance system to reduce the
levels of maintenance by combining organizational and direct
support maintsnance into one sln?lo level. The most apparent
change is the movement of all maintenance personnel into a
maintenance company organic to the Forward Support Battalion.

All mechanic, recovery, and spare parts support would be derived
from platoons sent forward to the battalion. However, this is
not an initiative supported by the Armor Center.

e. Comments. The Armor School position is not in concurrance
with the Quartermaster BMS initiative.

4-10

FIR NFFICIAL IQF A Y




FOR OFFICIAL USE ONLY

4-R. Inadequate Support Organjzation Mobility.

4. Obuservation. Combat, combat support, and combat service
support lack sufficient whaeled hauling capability to move
organizational soldiers, equipment, and supplies in a single
move. Support units especially felt this deficiency in hauling
repair parts, major assemblies, fuel, and additional life suppert
systems reguired during desert warfare.

b. Discussion. The fast paced warfare observed during
operation Desert Storm placed a severe strain on logistios
support of all units. One divisional unit reported difficulty in
uploading ammunition. The units' capability to haul even the
minimum acceptable amounts was less than required. The increased
resupply distances demonstrated that fuel hauling capability is
designed tor peacetime operations. The tactical fuel hauling
capaolility of the armorad division equipped with Mis is broken.
Onc unit reports that the lack of mobile bulk fuel transportation
delayed the unit for a period of over 12 hours. Several
commanders report the HEMMT as being the most dependable wheeled
vehicle in their fleet. The HEMMT proved to be a very capable
tactical wheeled vehicle. Many commanders bel ieve the HEMMT
should replace all commercial forms of transportation below uorps
level. The need for cross-country capability, especially in the
carly stage of conflict is vital to the offensive operation. The
previous wheel studies by the Logistical Center and other
agencics do not agree with recent experiences in South West Asia.

¢. lLessons(s) Learned. Support organizations must be agile and
robust to be able to move supplies guickly to meet the demands of
the modern battlefield.

d. Recommendation. The replacement of 2 1/2~ton vehicles with
the H-ton would greatly enhance hauling capability of combat
units. An evaluation of cargo and fuel requirements for

cont inuous offensjve operations needs to be addressed. Unit:s
should be equipped to support the offensive mission. A
requirement exits for Heavy Equipment Transporters at Forward
Support Battalion level. Each 3,000 gal fuel tanker should be
replaced with two HEMMTs at division and below levels to improve
mobility.

e. Comments. None.
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4-9. Combined Arms Maneuver Battalion (CAMB) has Merit.

a. Observation. Combined Arms Mansuver Battalions employed

during Desert Storm were better prepared to operate over varying

terrain, task organize internally as the mission dictated, and

provide required support to all organic slements with organic -
asgets,

b. Discussion. Several units task organized to form combined
arms battalions early in the operation. The rshearsal of .
tactics, techniques, and procedures brought about a better
understanding of the commanders intent, promoting unit cohesion
and ability to work as a team. The 1lst Cavalry and 1st Armored
Divisions were pleased with the CAMB organization. As one
commander stated, "The CAMB is the 80 percent solution for all
METT-T situations.” Since the battalions vere designed to
operats as a combined arms unit, logistical assats vere
structured to support their needs. This reorganization provided
better support in less time than organizations which vere task
organized during operations.

c. lLessons(s) Learned. The Combined Arms Mansuver Battalion ir
& viable organization,

d. Recommendation. None.

e. Comments. HNone.
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4-10. 'The Armored Separate Brigade,

a. Observation, The Tiger Brigade was given the mission to
aparate as a armored separate brigade element. This action
required the unit to receive additional service support asscts to
of Inet those Found organic to the HSB.

b, Discussion. The Tiger Brigade, a divisional brigade, was
OPCON to the USMC. It was essentially given the mission to
operate as a armored separate brigade, Utilizing its assigned
battalions, the brigade was organized with, two armor battalions,
one mechanized infantry battalion, attachment of an air defense
artillery battery (=), engineer company, direct support artil lery
hiattaljon, multiple launched rocket system battery, military
police platoon and a beefed-up 800~-man forward support battalion.
Support to the brigade was an area of great concern for the
commander. The TOLE of the 197th Separate Infantry Brigade was
used as a guide to assist the Support Battalion commander duving
development of his support requirements. Both personnel and
equipment assets ware pulled from several units to convert the
1"iger Brigade into an Armored Separate Brigade. Support was
roceived from, but not limited to, one combat division, United
itatos Army Reserve, Quartermaster School, and leascd host
cquipment, 'The lack of support structure forced the commandor to
pousition | laison teams at theater level to ensure the brigade was
renuppl ied. The unit itself had to carry 95 percent of its own
nupplict with vater being the only commodity the USMC could
supply at times. As a whole, the brigade operated as an
effective combat unit. The burden of creating an ad hoc support
organization did not hamper their success.

¢. Lensons(s) Learned. The Armored Separate Brigade remains a
robusit, flexible organization suited for rapid attachment

t hroughout. the theater of operation. Support structure must
exitt for the element to operate at maximum efficiency.

d. Recommendation. None.

c., Comments. None.
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4-11. The Armored Cavalry Regiment.

a. Observation. The Armored cavalry Regiment proved itselfl to
be a robust, flexible organization capable of accomplishing all
assigned missions.

b. Discussion. None.

¢. Lessons(s) Learned. The ACR continues to be a viable
organization, well designed for its mission profile. .

d. Recommendation. None.

a. Comments. Nohe .
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CHAPI'ER 4
TRALNING
%-1. Summary.

a. 'The purpose of this chapter is tc wimcuss, provide comments
and recomaend actions to emerging observations from Operation
nosert Shleld/Storm (ODS/S) that affeot training and training
deve lopment at the Armor School. The Diractorate of Training
Development (DOTD) collected data in three areas: training,
maintenance, and weapona.

b. Desert Storm validated the Armor School's leader training
programs tha Armor Officer Basic Course, Armor Officer Advance
Course, Advanced Non-commissioned Officer Course (AOBC, AOAC,
ANCOC, etc.). Armor leaders at all levels were tactically and
technically proficient, but most of all aggressive. Missions
wore executed without hesitation bacause leaders were trained in
the basies. They knew what to do and how to do it, The
toundation of that training was the institutional training gained
at the Armor School. The Armor School taught "what" to do,
leaving the units to determine "how" to do it.

. Not only was loader training validated, but individual
training was as well. The quality of the soldier produced by the
Armor School is excellent. He is disciplined, motivated and well
trained. His unit polishes his skills and makes him a member of
a combat team. Units continue to improve soldier skills through
Common Tasks Tests (CTT), Tank Crew Gunnery Skills Test (TCGST)
and mentoring b{ NCOs. Desert sStorm proved disciplined soldiers
winiw?rn, and disciplined soldiers are the product of superior
training.

d. Rattles are won or lost at the small unit level. The units
that participated in Desert Storm had received the finest
training available through the Combat Training Centers. The
basias for all evaluations and training for armor and mechanized
forcets are the Field Manuals (F4s) and Mission Training Plans
(MI''s) devaloped at the Armor .chool. This provides constant
validation of the training materials we provide the Armor Force.

@. 'The area of greatest concern and requiring special attention
is pre- and post-mobilization training. This was a "come as you
are" war and was readily apparent in mobilization training.
Training packages were not in place initially, and DOTD created
them as requirements were identified. This may require full-time
staffing to update course packagms based on changing missions.
Full-time mobilization course development would allow DOTD to he
pro-active rather than reactive. When resources are available,
this course will be developed. A need for a crew-level training
package was also identified. This would give the tank commandecr
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a guide to train his crew to standard and the company commander
an additional tool to prepare his unit for combat.

f. How we train Reserve Component (RC) Combat and Combat Suppart

units is an area requiring additional attention. With the

downsjizing of the Army, a greater emphasis will be placed on

Round Qut/Up units. Desert Shield/Storm demonstrated that RC * ]
units have special training regquirements that are difficult to
attain on their training cycle. The entire RC approach to
training needs to be redeveloped. This is not just an Active
Component (AC), RC or DA problem. It is a national problem that
must be addressed with DA, AC and RC input. This, and closer
integration with active Army units will be necessary to make this
system work,

g. 'There should be more training in combined light infantry and
arpor operations. This ocbservation gains increased importance in
light of evolving doctrine which envisions increased
participation of armored forces in contingency and rapid
deployment operations. Units in SWA had the luxury of up to six
months to train together before the ground war, but we may not
have this luxury in future campaigns, given what potential
anemies learned from Desert Storm.

h. Not surprisingly, most of the observations under weapons aro
on crew level training. One that stands out is vehicle
identification. Until a suitable Positive Combat Identitication
(PCI) system is in place, we must develop a program to train
gunnars and tank commanders to identify vehicles at all
enhgagemsnt ranges under all conditions. Mora challenging tank
tables are needed. We owe it to the crews to design ranges that
allow them to train as they will fight.

5-2
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List of Issues.

Vehicle Identification.

Combat Training Centers.

Logistics Training Centers.

Rehearsals.

Use of Mobilization Lesson Plans.

Crew Training.

Boreaighting.

Tank Tables.

Muzzle Boresight Dovice.

Tank Commander Weapon Station.

Mines and Unexploded Ordnance.

Breaching Complex Obatacles.

1RR Refresher Training.

Replacement and Additional Instructors.
Non-qualified Soldiers Reporting for IRR Training.
Need for training in call for fire proceduras,
Long range gunnery training.
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$=3, Vehicle Identification.

a. Observation. Identification of friend or foe, both in
daylight and thermal channels, was a problan and probably
contributed to the fratricidal problems experienced by armor
units during Operation Desert Storm.

b. Discussion. Much of Operation Desert Storm was conducted
under limited visibility conditions. Vehicular identification
vas also exacerhated by crew problems with focusing their thermal
imaging system.

c. Lesson(s) Leaarned. The fratricide issue is directly linked
to IFF on the battlefield. '

d. Recommendation. Crews must train vehicle identification on
the actual vehicles and not just flash cards. cCommanders must
emphasize this training. IFF should be addressed as a hardware
fix as much as possible. Until the hardware fix is in place,
individual soldier training must be as realistic as possible.
Additionally, when operation with coalition forces, preparation
for war must include training with allied equipment, as wall as
our own for, for recognition purposes.

e. Commants. While separate issues, IFF and fratricide are
linked directly. Correct graphics, positive unit command and
control and proper land navigation techniques can all contribute
to fratricide reduction without necessarily helping in IPF. Both
thoermal and daylight TFP must be trained.

5-4
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5-4, Combat Training Centera.

a. Observation. Combat Training Centers (CTC) were instrumental
in the success achieved during Operaticn Desert Storm (ODS).

b. Discussion. The various CTCs, the National Training Center
(N1C), the Joint Readiness Training Center (JRTC), the Combat
Maneuver Training Center (CMTC), and the Battle Commander's
Tralning Program (BCTP), have provided training opportunities to
our soldiers, units, and staffs that are unavailable in any other
army in the world. However, there are some modifications that
nced to be wmade to incorporate experiences gained in Southwest

Asia (SWA).

(1) Continuous Operations need to be stressed and
incorporated into training. Currently we ENDEX after each
operation for a critique.

(2) Battle drills need to be developed, incorporated into
training, and evaluated. These battle drills are needed from
platoon through brigade level.

(3) Mass Enemy Prisoners of War (EPW) exarcises may be
necded in light of the huge number of EPWs taken during the war.
While we may never again see the number of EPWs encountered in
ony, theose drills would be valuable in dealing with civil aftairs
(CA) problems, j.e. refugees as in Pananma.

¢. lesson(a) Learned. We must continue to update and upgrade
our tralning at our CTCs.

d. Recommended or Ongoing Actions. These recommendations have
been forvarded to the Center for Army Lessons Learned (CALL) for
incorporation into the formal Army Lessons Learned findings.

¢. Comments. None.
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5~5. Logistics Training Centers.

a, Observation. Many problems were sxperienced in logistics
areas.

b. Discussion. A wide variety of problems experienced in
logistics areas were attributable to a lack of realistic tactical
training for logisticians. Logistical operations are complex
under the bast of circumstances. When the fog and frictions of
rapid deployment into an immature theater and war are introduced,
these complexities increase dramatically. To help train for
these extremely complex and vital operations, legisticians need a
CTC similar to those at the NTC, JRTC, and CMTC.

c. Lesson(s) Learned. Logisticians must have means of preparing
for the demands of deploymant and combat that are made on the
logistics system.

d. Recommended or Ongoing Actions. These recommendations have
been forwarded to the Center for Army Lessons Learned (CALL) for
incorporation into the formal Army Lessons Learned findings.

e. Comments. None.
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$-6. Rehoarsals.
a. Observation. Detailed rehearsals were key to nuccess.

b. Discussion. The demands and complexities of modern mobila
warfara make rehearsals vital to success. An initial concern
during ODS was the breaching of the Iraqi defenses. Detailed
terrain models and actual fortitications “-sare built to replicate
the, then beliaeved, complex and well def ied Iragi defensive
belts. Detailed rehearsals were conduct. in breaching
techniques to ensure that all soldiers knew exactly what to do
during these complex operations. These rehearsals contributed
dramatically to the success and relatively light casualties
suffered by U,.S. and Coalition Forces. A second major concern
was the movement of large formations long distances over the
seemingly trackless desert. Again, rehearsals of up to division-
size were key to our eventual success.

c. Lesson(s) Learned. The need for well prepared, detailed
rechearsals vas reaffirmed in ODS.

d. Recommendation. Nones.

©o. Comments. None.
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5-7, Use of Hobiligation Lesson Plans.

a. Observation. Already existing lesson plans developed for usc
in mobilization courses were not extensivsly used. Refresher
training for IRR, RT12 had not been identified before Operation
Desert Shield.

b. Discussion. Existing MOB lesson plans were developed to
support Skill Level (SL) 1, SL3, and officer courses. These
courses were not implemented. These courses, part of the
existing mobilization plan, did not meet Desert Shield guidance.
RT 12 specific coursas were developed. Where possible, axisting
Reserve Component configured lesson pfans were used.

c. Lesgon(s) Learned. Standing IRR refresher training packages
should be developed and maintained as a part of the entire
mobilization training strategy.

d. Recommendation. Maintain requirements to update and keep
current all mobilization training materials. Develop new
materials as needs are identified. Be prepared to adjust
packages based on new or changing missions.

e. Comments. TRADOC must continue to fund mobilization course
development. Fort Knox currently has one MOB course deaveloper.
This position is scheduled to end after FY 92. The five to eight
personnel identified in the IRR Refresher Training issue could
help in developing this coursae.

L-8
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S~#, Crew Training.

4. Observation. There is a need to develop Armor and Cavalry
crow level training.

b. Discussion. Formal training and supporting training packages
for craw training do not exist. FM 17-12 series and FM 23-)
contain crew training drills at the unit level. These could be
used as the basis for training packages.

c¢. LlLesson(s) wearned. Crew training packages should be
developed.

d. RKocommendation. Determnine 1f Personnel Command (PERSCOM) can
track soldiers as crews; if so then TRADOC should fund training
developer positions to complete this position.

e, Comments. Crew training would be a new mission and require
additional personnel authorizations.
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$-9, Boresighting.

a. Observation. Boresighting of tank main quns continues to be
a problem for some units.

b. Discussion. S5Some units continued to have problems
boresighting their tanks. A lack of understanding of the tank
fire control system contributed to the problem with crewmen
incorrectly inputting data into the CCP. Lack of confidence in
their ability to boresight correctly caused craws to be reluctant
to re-boresight their tanks once thay had achieved a good .
boresight.

c¢. Lesson(s) Learned. Tank crews must understand the fire
contrcl system and follow the correct boresight procedures as
outlined in PM 17-12-1,

d. Racommendation. Unit waster gunners train their crews in the
fire control system and boresighting procedures.

¢. Commants. None.
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9-10, ‘'lfank Tablesn.

a. Obuervation. Many tank crews who participated in Oparation
Vesort Storm think that Tank Table's VII, VIII AND XIT should be
made more challenging.

b. Discussion. Dasert Storm crews have asked for more
challienging engagements in Tank Table's VII, VIII and XII. They
npecifically requestad that more degraded engagements, longer
rangc engagements and snaller targetry be included in the Tank
Table's to better replicate the actual conditions experienced
during Desert Storm,

c. lesson(s) Laarned. The success achieved by U.S. tank crevws
demonstrated the sffectiveness of the current tank table;
howevar, many crews firad degraded mode at longer ranges and at
less full frontal targets than they currently train to in the
tank tables.

d. Recommendation. That Weapons Department take a look at the
current tank tables and consider the addition of more degraded
mode engagements, longer ranges and smaller targets,

e, Comments. None.
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5~11., Muzzle Boresight Device.

a. Observation. Muzzle Boresight Device (MBD) Calibration is a
problem with many units.

b. Discussion. MBDs can easily be Xnocked out of calibration,
thus requiring recalibration of the device. MBDs must be sent to
D8 level maintenance for collimation and should still be
calibrated to the qgun tube.

|

¢. Lesson(s) Learned. Units should have the authority to
calibrate their own MBDs.

d. Recommendation. That Weapons Departwment further refline and
publish MBD calibration procedures. USAARMS should consider
adding MBD calibration to the master Gunner courses.

e. Comments. Nonas.
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bY=12. 7Tank Commander Weapon Station.

A. Observation. The Armor Force doas not routinely train to
tira tho tank commander's .50 cal offensively, i.e. while moving,
b. Discussion. Many tank commanders fired their .50 cal vhile
on the move during Desert Storm. Collectively, the TCs asked
that an offensive .50 cal engagemerit be included on Tank Table
VLI and VIII to ensure the task is trained.

¢. lesson(s) Learned. The TCs .50 cal is an effective offensive
weapon and TCs should ba trained as such vice only defensive as
is currently the case.

d. Recommendation. That Weapons Departmant take a look at
including offensive .30 cal engagements in the tank tables or
create of fensive engagements for the .50 cal for UCOFT exercises.

o, Comments. Safety constraints have been the driving factor
that have prevented the inclusion of offensive .50 cal
engagements on Tank Table's VII & VIII. Offansive .50 cal
engagements can be easily trained on the UCOFT, TCs can fire the
.50 cal while on the move in UCOPFT at any time without getting »
systen fault as long as they do not exceed 100 rounds of ammo
expended,




5-1)., Mines and Unexploded Qrdnance.

a. Observation. There is a deficiency in training in the
1do?titicatlon of unexploded mines, CBU bomblats, and DPICM
munitions.

b. Discussion. ODS sav the use of DPICM/CBU munitions on an
unprecedented scale. Numerous friendly casualtises wvere caused by
a failure or inability to correctly identify these munitions.

c. Legson(s) Learned. Training and training devices must be
developed to aid in the recognition of DPICM/CBU wmunitions and
ather ordnance likely to be found in great numbers on the
battiefield, such as FASCANM.

d. Rocommended or Ongoing Action. These recommendationa have
been forwarded to the Center for Army Lassons Learned (CAlLL) for
incorporation into the formal Army Lessons Learnced findings.

¢. Comments. Nona.
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%5-14. Breaching Complex Obstacles.

a. Observation. There is a lack of detailed doctrine and
training standards that addresses the breach of complex
ohstacles. .

b. Discussion. Preparations for offensivas action in SWa
demanded comprshensive, detailed training and the developnment of
Tactics, Technigques, and Procedurss (TTP) to overcome the complex
Iragi defensive belts. Our emphasis in Europe over the last 45
yoears has been on the defense and the establishment rather than
breaching of complex obstaclas thus creating a problem of
training our soldiers how to overcome these obstacles. This
problem was exacerbated by a formally stated policy of not
counterattacking into Warsaw Pact countries and their
considerable obstacle systenms.

¢, lesson(s) Learned. Detailed, comprehansive doctrine and
training standards must be developed and incorporated into our
training at all levels.

d. Recommended or Ongeing Action. Detailed TTP was being
dovaloped at Fort Knox, in conjunction with other TRADOC schools,
prior to ODS. Some of these TTP were sent to the fleld.

However, work continues on the development of formal doctrine and
training based on the ODS experience.

e. Comments. None.
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$=15. IRR Refresher Training. \
a. Observation. Refresher training for IRR was not available at

the start of Operation Desert Shield.

b. Discussion. Need for unique IRR training had not been
identified until tho decision to call up IRR was made. IRR
Recently Trained (discharged within the last 12 months - RT12)
training packages wers designed by RC3 and CDD ~ DOTD as soon as
the need was identified., These packages used existing and newly
developed materials.

¢, Lesson(s) Learned. Fort Knox must maintain on the shelf and
updated, mobilization traininz material to support various types
of nobilization missions, to include IRR refresher training.

4. Recommendation. DOTD continue to updata current Mobilization
i:os)itfaéninq raterial and develop standing courses as needs are
entified.

¢, Comments. MOB course development position in RC3 must be
maintained and additional pesitions created. Two or three IRR
training developer positions are needed in RC3, Course
Development. In addition, Training Division requires three to
five Active Guard or Reserve (AGR) to execute RC tailored
training products. In total, DOTD requires five to eight AGR
personnal to fulfi)) RC unique requirements.
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Y-16. Roplacement and Additional Instructors. !

a. Observation., Active Component. instructors in the school
recoived orders for the war, and no replacemsnts where ncheduled
to support the Maintenance Department IRR training requirements.
Also, additional instructors were not identified in a timely
manner to accommodate the student load.

b. Discussion. There were 60 additional instructors identified
to support the IRR training requirements. We need to identifty
instructors on our Mobilization (MOB) TDA. These instructors
would come from the 100th Division during RC Annual Training.
Instructors need to be augmented with the Maintenance Department
during MOB exercises for train-up.

¢. Lessons learned. No plan exists to have RC instructors at
training base to support mobilization training reguirements.

d. Racommendation. Fort Knox coordinate with the 100th Division
(fraining) to identify the maintenance instructors (6JE, 45K,
671, and 45T) on the MOB TDA and start the augmentation training
in FY92,

¢. Comments. PERSCOM and CPO could help by identifying active
component an civilian maintenance instructors to replace active
component instructors receiving orders for war or other PCS
sites.
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5-17. Non-qualified Soldiers Reporting for IRR Training.

a. Observation. During Oparation Desert Shield/storm Fort Knox
received IRR (RT12) soldiera that were not gualified to receive
Advanced Individual Training (AIT) or refresher training.

b. Discussion. Quite a fev IRR soldiers arrived who were not
gualified to receive training and were sent back home. Thase
soldiers had not completed Maintenance AIT or for other reasons,
i.e. medical dischargs.

¢. Lasson learned. RC units and PERSCOM had not identified
personnel that were not qualified to receive MOS training during
annual MOB axercisaes.

d. Recommendation. Soldiers be carefully screened during MOB
exercises and/or during SRP Trouclclnq to ensure only qualified
soldiers are sent to reclassification or refrasher training
during mobilization.

@. Commgnts. None.
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5-18. Need for training in call for fire proccdures.

n. Obuervation. The shortcomings of the FI1ST-V created a
requirement for additional call for fire training.

b. Discussion. Artillery observeors were not able to keep up
with mancuver forces because of the FIST-V. Artillery obsorvars
lagging bahind may have had an impact on the amount of artillery
tired during ths ground offensive that had not been preplanned.
Until a replacement for the FIST-V is provided, combat leaders
necd to be more proficient in call for fire procedures.

¢. l.essons Learned. Nons.

d. Recommendation. More emphasis should be placed on training
armor and infantry leaders to call for and adjust indirect fires
because the FIST may not be available,

e, Comments. Many commanders put their FSOs in the command tank
with them so that the F80 could keep up. This is, at best, an
interim solution because the M1Al, as currently configured, could
not provide the communications requirements for both the
commander and FSO.
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5-19. Long range gunnery training.

a. Observation. Currently, USAARMC does not provide gunnery
training to the extended ranges to which M1Al and BFV crews were
able to acquire and kill targets in SWA.

b. Discussion.

(1) Long range gunnery was used by most units. MH1Al
equipped units reported kills in exceas of 31,000 meters. MlAils
destroyed ensemy vehicles before being acquired by the enemy
during periods of limited visibility due to our thermal sights.
Bradleys destroyed vehicles at 2,500 moters with the 25mm. At
these ranges, vehicle identification is much more difficult, an
is range estimation,

(2) Gunnery tables nead to be resvaluated to establish
longer range targets--a problem, given the rangas of our training
ammunition and lengths of our gunnery ranges. However, a reduced
size target might be the answer to replicate longer ranges. 1If
we plan to take full advantage of our superior technology, we
must train our crews in long range gunnery.

c. Lessons Learned. Desert Storm proved that our egquipsent and
ammunition is capable of killing targets at longer rangaes than
expected.

d. Recommendation. Teach long range gunnery at the Armor School
and in the units. Push the IFF environment by putting a friemdly
target in a 2 or 3 threat target array.

e. Comments. None.
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CHAPTFR 6
MATFER1EL
6-1. Summary.

a. Operation Desert Storm was the first opportunity to "combat
test” the Abrams, Bradley, and support systems in a high tempo,
combined arms, armored force conflict. Approximately 1,956
Abrams tanks and 2,200 Bradley vehicles were deployed to
Southwest Asia (SWA).

b. Overall the M1Al performed well in the vital areas of
mobility, lethality, and survivability. The Operational
Readiness (OR) of the fleet was over 90%, The 120mm weapon
systems dominated the battlefield. Nothing the lIraqgis mustered
could stand off the hbrams fleet. Crews confidence grew as the
war progressed.

. The ability of the HEMMT, HMMMWV, and the M919 Series Trucks
amazed even the host nation personnel on their ability to move
through the difficult terrain of SWA.

d. Despite the age of the M551A1 fleet they performed well but
demonstrated the need for modernization.

e. As in any encounter of this magnitude, problems with
equipment were discovered which indicated a need to fine tune
some of tha equipment we go to war with. Some of the more
notable problems werae:

(1) A need for a better air filtration system or a self
cleaning air filtration system on the MBT.

(2} 'The Global Positioning System worked well in SWA and
necds to be installed on all our combat vehicles. The need ftor a
positioning location system is vital and could not have been
better validated than it was in SWA,

{(3) 1dentifying targets out to the maximum range of our
weapon systems is a must to eliminate instances of fratricide.
This calls for improved sights on our combat vehicles as well as
new research intc other methods of identifying targats as friend
or fuoe.

f. 1These subject areas as well as others are addressed in this
chapter. The methods by which changes are made to existing
cquipment are dictated by the availability of funds and the
priority given the problem by the user community. In many cases
the problems identified in SWA were already being addressed by
the Armor Center and are being considered for incorporation in
the future tank or retrofitted into the existing tank fleet.
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g. Our squipment demonstrated that it is the best in the world.
Improvements can always be made and this chapter attempts to
explain the changes being consjidered to make it better.
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6-2. List of Issues.

Batteries.

APU.

Fuel pump.

Air induction system.

10% MM accuracy.

120 MM capablility and sights.
CITV.

Stadia reticle.

GPS hood.
Baromatric/temperature gauge.
Coax ammunition well.

Ammo packs.

Increase bustle storage.

Mine rollers. ‘
Positional readout for driver and gunner.
Driver's Thermal Viewar (DTV).
M240 kit.

DF2/JP8 on-board smoke.

BFV LRF.

BFV cleaning wands.

BFV reverse gear performance.
BFV engine exhaust.

B¥V load plans.

BKV engine access door.

BVF optics.

z. MY%!7 command post vehicla,

aa. FIST/FSO location.

ab. M88 design.

ac. Positive combat identification.
ad. BFV countermine squipment.

ae. Communications systems for armor and cavalry.
af. Antenna masts for armor and cavalry.
ag. Transmitting hard copy orders.
ah. Clothing and equipment.

ai. Vahicle Filtering Systems.

a). Failure Rate of M1 Engines.
ak. M1 Tank Fuel Usage.

al. Ml Track.

am, Halon Fire Extinguishers.

an. 0il changing.

ao, Vehicle Cooling Systems,

ap. Graase Usage.

aq. PLL Computer Use.

ar. Target Sensing.
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6-1. Batteries.

a. Observation. Many units had problems replacing or obtaining
batteries for almost every type of squipment.

b, Discussion. Battery problems seam to develop almoat ]
immediately upon entry to SWA. The problems stemmed from: o

(1) Batteries being exposed to salt corrosive air, hot
temperatures and lack of use.

{(2) Lack of replacament batteries/electrolyte.

(3) The inability of units to quickly establish battery
shops either because their equipment was not readily available or
their equipment was in poor condition.

¢, lesson(s) Learned.

(1) Batteries had to be highly controllied to ensure that
essential vehicles received batteries firat.

(2) Battcrion/olncérolytn wera locally purchased by
organizational and direct support units to f£ill immediate
demands.

(3) 1In some cases commercial generators were purchased to
replace nissing or non-operational generators in direct support
unit battery shops.

d. Recommendations.

(1) Replacement batteries need to be pre-positioned or
shipped with equipment.

(2) Units need to review their battery shops to ensure they
have mobile capabilities and adequate amounts of egquipment
necessary to support the majority of the equipment expected to
require their services.

(3) Organizational units need to train and practice charging
batteries (including adding electrolyte) at organizational level
to enable them to accomplish their war time mission.

e. Comments. The current policy on battaries is that
organizational units only fill and charge batteries during actual
combat opsrations. This policy proved to be in error for the
following reasons:

(1) Organizational units did not retain distribution
charging panels because they never used them,

6~4
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(2) As a result of the above, units did not have the
expertiso to use the equipment even if they had ic.
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6-4. APU.

a. Observations. Several units reported a need for APU for use
during silent watch operations. The APU should be able to keep
the batteries on the main battla tank (MBT) charged while the
engine is off and the electrical systems are being use.

b. Discussion.

(1) Many units felt that an APU was useful in a myriad of -
functions, i.e. silent watch, charge batteriaes, traversing the
turret, operating radios etc., while the main engine is off.

(2) The APU used in SWA was found lacking due to high
nai?tenanco requirements, poor reliability and location on the
vehicle.

(3) The APU required a high deagree of maintenance due to
the harsh conditions found in SWA, espscially during windstorms.
The rear deck location of the APU created problems because it was
eagily danaged maneuvering through ditches and over sand dunas,
¢. Lessons Learnad,

(1) APUs had to be serviced frequently to derive any beneflit
trom them.

() The majority of the APUs deployed became not mission
capable or vere removed by the crew of the NBT to avoid further
damage caused by maneuvering or the harsh elements.

d. Reconmended actions.

(1) Relocate APU to bustle rack on turret as an interim
solution,

(2) Development of an under armor APU.

e. Comments.

(1) curfontly an APU which can be mounted in the turret
bustle rack is being developed as an engineering change proposal.

(2) A mnission needs statement has been written that states
an undar armor APU Ls neaded for the current MBT.

(1) ‘Textron Lycoming has developed an under armor APU as

part of thelr proposal for an Abrams AGT 1500 engine Mobility
Enhancement Program.

&
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6-%. Fuel Pump.

a. Observation. Based on interviews conducted with unite
doployed to SWA, and in CONUS based units, crews reported
probicms with the reliability of the in-tank/transfer fuel pumps.

b. Discussion.

(1) Currently, the on-hand stockage of in-tank fuel pumps
hass a short life expectancy.

(2) The tuel transfer pump problems are attributed to fuel
pump oxidation, and contaminated fuel in the front fuel tanks.

¢c. Lesson(s) Learned.

(1) Units experienced frequent refusling requirements
related to clogged fuel transfer pumps praventing transfer of
fuel from front to rear fuel tanks.

(2) In-tank fuel pumps demonstrated early failure and
creatad difficulty in providing head pressure to rotary fuel pump
and engine,

d. Recommended or ongoing Action.

(1) The solution to the in-tank fuel pump problem is the
llelding of a high reliability, rion-repairable fuel pump (P/N:
122849597, NSN 2910-01-083-313%3, ECP GDLM9%566) as a rcglacomonh
for the current fuel pump. Procurement is currently in process
and old in-tank fuel pumps will bs replaced by attrition.

(2) Solution for fuel transfer pump clogging is for units to
transfer fuel from front to rear tanks, then refuel front tanks.
This would prevent oxidation of the pump, reduce algae growth
which contaminates fuel and clogs the pumps.

(3) PM-Abrams is currently working the issue of cleaning
forward fuesl cells already contaminated. Also, the addition of
JP8 with anti-algae additive will prevent future fuel
contamination problems.

¢, Comments. None.
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6-6. Air Induction Systenm.

a. Observation. Current air induction system on the Ml series
tank is not reliable in sand and dust environment.

b. Discussion.

(1) The engine air filtration system degrades performance
during dusty conditions, constrains mansuver momentum, and
imposes an unacceptable maintenance burden on crews/units.

(2) V~packs were serviced by crew members every 6-8 hours of
operation, utilizing the cleaning wand. This operation averages
90 minutes per tank.

(3) V=-pack cleaning wand is unacceptable due to using
another tank's engine to provide bleed air which increases fuel
consumption.

(4) Plenum seals, in nost cases, vers not properly inapected
or installed prior to installation of the powver pack.

¢. Lasson(s) Learned.

(1) Unit maintenance personnel/crev members must ensurs V-
pack ceala and plenum seals are properly installed and checked on
a reqular basis to ensure serviceability.

(2) Units must ensure that all authorized service kits are
on hand and conplete.

d. Recommended or ongoing action.

(1) USAARMC has developad a written requiresents document
for iwproved air filtration to eliminate freguent cleaning
requirenents. The requirement was presented to PM-Abrams in July
1991.

(3) Textron Lycoming, in conjunction with Donaldson
Corporation, is currently workin? on a self-cleaning rotating
tilter/self-cleaning Pulse Jet filter.

+

e. Comments. None.
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6-7. 10%5mm Accuracy.

a. Observations. A comparison test botween a 120mm and a 105mm
tound was conducted after the war and it was noted that the 105mm
was not as accurate as the 120mm at extended ranges.

b. Discussion.

(1) The tast was conducted with real threat targets to
verify lethality.

(2) The scope of the test was very limited and the results
of the test can only be applied to the 2 different model rounds
teated.

(3) The test results did identify a problem with a 105mm
round. Circumstancas surrounding the manufacturing of the round,
and the method of calculating the computer corraction factor
(CCF) may have contributed to an accuracy problem.

(4) A test is currently being conducted by U.S. Army
Armament. Research and Development Center (ARDEC) to determine if
the 105mm round in question does in fact have a problem.

c. Lesson learned. None.

d. Recommendations. Implement any corrections resulting from
ARDECs investigation.

¢. Comments. The 10Smm weapon systems performed wall in SWA.
There ware no other reports received identifying problems with
any 105mm round. The 10%mm round in question is a relatively new
round and is not representative of the 105mm rounds in use.

6-9
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6-8. 120mm Capability and Sights.

a. Observations. Several units reported a nsed for better
optics on tha M1Al1 MBT.

b. Discussion.

(1) Many gunners reported that they ware able to hit targets
bayond their capability to positively identify them.

(2) Gunners using TIS at ranges beyond 1500 metars only saw
targets as hot spots. The targets could either be fired upon
without further identification, or they could be allowed tov come
in very close in order to obtain positive identification, thus
giving away the advantage of long-range lethality.

¢. Lessons learnad.

{1) Other vehicles or aircraft with better vantage points
had to be used to identify targets.

(2) Crews had to see more of the target in order to make a
positive identification.

d. Recommended action. Research the various methods available
to erase the difference between the rangaes at which targets can
be detacted and those at which they can be identified and
engagod,

e, Comasnts. A second gensration Farward-looking Infrared Radar
(FLIR) is under development and will provide a clearer image of
the target. The degres of clarification provided by the second
generation FLIR will determine how much more magnification is
required to extend the crews ability to identify targets out to
the maxinum effective range of the 120ma weapon systea.
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6-9, CITV.

a. Obscorvations. Saveral TCs stated they were not able to scc
the battiefield clearly through the Commander's GPSE.
Furthermora, because the commander is unable to adjust the
gott.ing for the reticle and the TIS in the GPSE, he ie forted to
accept the gunner's perspective of the target ldentification.

b. Discussion.

(1) TC's stated that their view of the battlefield was
limited through the GPSE, bacause once the gunner acquired the
target through the GPS, he would switch to 10 power which narrows
the field of view for both the gunner and the TC.

(2) This problem is compounded by the TCs inability to
adjust the brightness of the reticle in the GPSE. On occasion
the gunner can adjust the roticle well enough for him to see it
through the GPS, but the commander may barely be able to see it
(if at all) through the commander's sight, If the gunner adjusts
it. so the TC can seae it, it may be too bright for the gunner to
soe the target.

¢. Lesson learned. The TC must scan the battlefield for
secondary targets while the gunner is engaging the primary
target. With the current system, the TC has to depend upon his
vision blocks and .50 caliber sight to scan the battlefield while
the gunner engages the primary target.

d. Recommended action, Retrofit the CITV intc the M1Al fleet.

e. Comments. The next generation MBT (MiA2) will have a CITV,
The CITV will enable the TC to scan the battlefield independent
of the gunner. It will also be able to automatically re-align

itself with the main gun to allow both the TC and the gunner to
sea the same portion of the battlefield.
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6-10. Stadia Reticlae.

&. Observations. The issue of adding a stadia (choke type)
reticle in the GAS was surfaced by the mastear qunners during the
7th Corp Master Gunners' Conference.

b. Discussion.

(1) When the laser range finder is not operating, the crews
have to estimate the range to the target.

(2) A choke type reticle can provide a more accurate range
provided the crew has baen trained in its use.

(3) A technical test conducted at Aberdeen Proving Ground
(APG) in August 1987 indicates that the addition of a stadia
reticle would increase the crews ability to determine range whan
using the GAS sight.

c¢. lLesson laarned.

(1) Ranges can be quickly estimated using the reticle
relationship meathod found on pages 4=-% to 4-10 of FM 17-12-1.
The reticle of either the GPS or GAS can be ussd.

(2) The present system relies on the crevw's experience and
training on estimating range. The crev proficiency relies
heavily on practice. :

(3) The crew only has to estimate range when the laser ranqge
finder (LRP) is not operating. The present wethods ot
deternining range can be nearly as effective as a choke sight.

d. Recommendation. None.
e. Comaents.

(1) When new rounds of ammunition are developed and fielded,
a nav ballistic reticle will be installed on the MPT and it will
include a stadia reticle.

(2) The CITV, currently being considered for installation

into the MBT, has a choke type reticle which can be used as a
back-up to tha LRF should the LRF become non-operational.

6-12
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6-11. GPS Hood.

a. Observation. Gunners have asked for a device/method to clean
tha screen of the GPS under battlafield conditions.

b. Discussion.

(1) It has besn noted that under severe weather conditions
the screen on the GPS gets dirty enough to obscure thae
battlefiald. The only way to clean the screen is for tho crew to
exit the vehicle and clean it by hand.

(2) Dirt and dust particles even as small as the size of the
CPS reticle can prevent gunners from spotting/identifying targets
at long ranges.

(3) Crews wera forced to stop and exit tanks under
battlefield conditions to clean their sights. Because of the
war~-time conditions, some crews damaged their sights in their
haste to accomplish the task which further compounded the
problen.

c. Lesson learnad.

d. Recommendation. Research the various methods to clean the
GPS from the inside of the tank without damaging the germanium
covaor on the TIS.

e. Conmments: The crew of the future MBT will have the
capability of cleaning the GPS from inside the vehicle.

6-13
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6=12. Barometric/temperature Gauge.

a. Observations. Many crews stated that they needed more
accurate and tiwmely barometric and ambient temperature
information for input into the ballistic computer.

b. Discussion.

(1) Many times the current barometric and ambient
temperature readings were either omitted or guessed at by crews
of the MBTs.

(2) The barometric and ambient temperature readings changed
more freguently than theay wers updated to the crews on the MBTu.

(3) It is not clear how much impact improper barometric and
temperature readings did have on the flight of each round.
First impressions indicate that little or no effect was felt;
however, such impact would probably only be cbssrved at long
ranges,

c. Lessons Learned. Utilize the standard inputs for air
temperature and atmospheric (barometric) pressure for major
geographical areas, by seasons as indicated on pages 2-5 and 2-6
of TM 17-12-1,

d. Recommendation. Research various methods tor automatically
anutting the temperature and barometric pressure readings into
the ballistic computer.

@. Comments. Information is still being analyzed to see how
much effect on accuracy (if any) there was due to the lack of
precise barometric and temperature readings.




FOR OFFICIAL USE OHGY

6~13. COAX Ammunition Well.

n. Obsoervation. fTank crews trom SWA have ldentified the
procedure to remove the breech block on the 120mm qun as being
unrecalistic. Most of the ammunition from the storage well for
the M240 coaxial machine gun must be ramoved in order to drop the
breech block.

b. Discussion.

(1) The ammunition well for the M240 coaxial machine gun
holds 2800 rounds of 7.62um ammunition. The approximate weight
of the ammunition is 190 pounds.

(2) In order to remove the breech block of the 120mm main
gun the extractor pin has to be akle to slide through twe doors
in the ammunition well. This cannot be done unless two-thirds of
the 7.62mm coax rounds are removed.

c. lLessons Learned. According to the operator's manual, the
hrecch block of the 120mm should be removed after operation and
inspected for damage., This became a lengthy process if the ammo
well for the M240 was full at the time.

d. Recommendations. Investigate the possibility of redesigning
the ammunition well so the 7.62 rounds do not have to be removed.

e. Comments. PM ABRAMS is being consulted about & possible
design change to the ammo well.
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a. Observation. Operation Desert Shield/Storm reconfirmed that
our current rearm capability is slow, labor intensive, and
vulnerable to snemy indirect fire and NBC systems. The time it
takes to reload the ready/semi-ready storage wells could be
critical in a high intensity environment.

6-14. Ammo Packs.

b. Discussion.

(1) This issue is misstated as, "Need to relook guick change
ampunition packs." Stated differently, the user needs a faster,
less vulnerable, less physically demanding, on the tank crew,
rearm capability. Several ways to meet this objective include
bulk packaging, smaller 2 to 3 round cassettes, and loading
single rounds faster through automation.

(2) All three of these approaches have bsen analyzed through
the Future Armor Rearm System (FARS) and Future Armored Resupply
Vehicle Ammunition (FARVA) Programs. The single-round approach
was chosen for both its capabilities to interface with projected
future autoloader concepts and its ability to be adapt to current
combat systems, particularly the Mi1Al Abrams tank.

(3) Reasons nitigating against the use of a "quick change*
bulk pack includae:

(a) Quick changs racks would be much more costly than
current packaging,

(b) There is no supporting personnal force structure
with the mission, time, or equipment to re-gtuff ammo racks in
theater.

(¢) Crew (ammo) protsction inside the tank wvorks. 1t°'s
a "war-winner." We must retain this capability. This would add
cost, weight, and complexity to the "quick change® razck. There
would also be an associated increase in transportation cost. At
unit Jevel, decreased veight/cube efficiency will result in
increcased truck and driver requirements,

(d) Access plates for the quick change racks may require
trading off environments and may dagrade ballistic properties of
*blow-off" panels.

(e) Getting the proper mix of KE and CE (plus additional
AE1 ammo mixes) will be difficult to manage.

(€) All tanks will not be completely ewmpty whean racks
are exchanged. Retrograde of partial racks will be a complex
operation,

6-16
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c. Lesson(s) Learned.

(1) Acquisition of a mobile, survivable rearm vehicle is
required to provide an "under armor" rearm capability to the
maneuver force,

(2) The objective rearm system must be faster and less labor
intensive than current manual rearm procedures.

d. Recommended or Ongoing actions.

(1) cContinue to support development of the technology base
demonstrator Future Armor Rearm System.

(2) Continue to support the Armored System Modernization
(ASM) Program's FARVA with emphasis on restructuring the program
to provide concurrent funding and fielding of an Armor FARVA with
the Block III Tank.

@. Comment. Field Artillery FARVA is the onl{ variant currently
programmad for production funding under the exis
vehicle ASM program,

ting six-lead
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6~15. Increase Bustle Séoraqo.

a. Observation. Crevws commented on inadequate space for
necessary equipment in the bustle racks on the MBT. The problem
vas 3aid to be compounded by extended operation.

b. Discussion.

(1)) Crews wers tasked to carry more equipment and supplies
than called for in the combat load plan. Some of the more
notable items were increased water and rations.

(2) Non-standard SOPs aggravated the situation.

(3) Equipment that wvas not conzidersd essential was left in
holding areas. Some of this equipment was lost because there
were not enough unit transportation asssts to move excess
equipment around the battle field., Personnel asgets were
required to guard this equipment.

¢. Lesson lLearned. Load plans (ST 17-184~-1A1) need to be re-
looked at in terms of flexibility and feasibility.

d. Recommendations. Research the various methods for incresasing
the storage apace on the tank.

e. Commenta. None.
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‘6~16., Mine Rollars.

a. OUbservation. Unite did not usc the mine rollaors because of
. : the signiticant da radation in speed and their inability to
- - ofrect?vely deal wi th.double impulse mines.

b. Discussion. Use of mine rollers in SWA exposed shortcomings
with this eguipment during the train up and parformance of unit
breaching misaions.

¢. Lesson(s) Lerrned.

(1) Double impulse mines area an effective countermeasure to
the rollers. ;

(2) 'The use of mines by the enamy presented a significant
degradation in speed, mobility, and fuel consumption.

(3) ‘Transportation and mounting of rollers was a very
arduous and burdensome task for units.

d. Reccommended or Ongoing Action: A USAARMC prioritization for
the Materiel Change Management Plan for the Battalion Countermine
Set (BCS) is currently being staffed which addresses
shortcomings/lessons learned from SWA., In turn, this action will
be provided to PM-NCD in an effort to improve the overall symtem.
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6=17. Positional Readouts for Tunk Driver and Gunner.

a. Observation. A POSNAV positional readout is neecled at both
the driver's and gunner's stations.

b, Discussion. Current off-the-shelf POSNAV devices display
position location readouts on the front of the device.
Dimcussions with manI contractors that manufacture Small
Lightweight GPS Receivers (SLGRs) for use in the military have
indicated that providing separate syatem displays for any crew
nember on a combat vehicle can be done quite easily.

¢, Lesson(s) Learned, Feedback from soldiers in Desert
Shield/Dessert Storm indicate that while the myriad of off-the-
shelf POSNAV devices purchased for use by ground forces vere
extremely useful, there are improvements that can be mads.
Providing combat vehicle drivers with a steer-to indicator that
provides directional heading based on waypoints entered by the
vahicle commander would significantly reduce the amount of
discussion betwe¢en the vehicle commander and his driver as they
move along designated routes. Additionally, by providing a
steer-to indicator to the driver that he can use to maneuver the
vehicle toward waypoints, the vehicle commander's burden of
navigating/directing the vehicle is significantly reduced.

d. Recomnanded or Ongoing Action. The Directorate of Combat
Developments (DCD), USAARMC, has investigatad current and near-
tern emarging technology for both position location devices and
directional heading systams. A hybrid system consisting of an

of f~the=shelf GPS system merged with a directional compass would
provide a technologically accurate solution for vehicle position
and heading. Currently, the C4 Branch, DCD, is in the process of
revising the XM-1 Main Battle Tank Materiel Need Document in
order to state the necessary reyuirements for this type of system
for Armor's current fleet of tanks. The changes are in the
process of being staffed within the Armor School, and once
approved, will be submitted to TRADOC headquarters. The cosmt-
benetit of providing position location information to a combat
vehicle's gunner is currently under investigation.

e. Comments. Future tanks (M1A2 and Future MBT) will have a
system that provides both vehicle position location and heading.

b e
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6~-16. Drivers Thermal Viawers (DTV).

a. Observations. Many drivers were unable to effectively see
the battlefleld under low light or no light conditions.

h. Discussion.

(1) The problems centered around the current image .
intensifiers used by the drivers. They do not operate
eftfectively during periods of no light or low light conditions.

(2) The image intensifiers also are a problem if they are
exposed to too much light such as city lights or lights mounted
along side of highways.

¢. Lossons learned.

(1) Many times, crews had to use chemical lights placed
along side of convoy routes to prevent them from leaving the
road.

(2) If a vehicle was required to re-occupy a position after
returning ¢rom a refueling or patrol mission, the crew left a
light source of some kind (flashlight, chemical light, etc.) at
the position.

(3) If a vehicle crew was unable to see clcarl{ enough to
navigate, it would stop and take up a defensive position until
adequate light was available.

d. Recommendation. A DIV be installed on the vehicle.

c., Comments. The DTV is on the current 1-N list,
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6-19. M240 Kit.

a. Observations. A few requasts were received for a ground
mounting kit for the loaders M240 machinegun (MG) which is
normally mounted on top of the MBT.

k. Discussion.

(1) Some craws felt that a ground mounting kit for the M240
MG would be useful if the crew had to dismount from tho vehicle
for some reason or provide local security.

i

(2) 1It is procedurs according to Chapter 12, puéi.lzéﬁs, FM
b 17-12=-1, Tank Coabat Tables, to remove the loaders M240 and two
f :ox;s ot ammo when it becomes necessary to abandon a cripplnd
/ an

t. Lessons lLearnod. None.
d. Recommendations.
(1) In order to make tha M240 more effective while botnd

used dismounted from the loaders position, a kit should be added !
to the vehicle to ground mount the machine gun.

(2) Consideration should also be given to mounting the M240
on the vehicle with the gun mount kit installed. This will
eliminate the problem of where to store the kit plus make tho
weapon wmore effective since the kit comes with a sight.

¢. Conments. Nonhe.
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6-20. DF2/JP8 On-board Smoke.

A, Ubservation, commanders iiked Che on-board nmoke capability
and would have praterred DF2 to Jet A-1/JP8 for this reason.

bh. Dhiscussion. At the onsnt of Desert Shield, the use of .ot
A-) fuel (JPB without three additivea) for all diese)l-fueled
vehicles had bsen agreed to as this was in consonance with DOD
Nirective 4140.43, March 1988, Fuael Standardization. Howaver,
due to actual or perceived maintenance problems and the
requirement of armored vehicles to have the capability to
gencrate smoke in their Vehicle Engine Exhaust Smoke Systems
(VEESS). Plans vere formulated in Septembar 1990, to provide
diesel fuel to applicable vehicles and equipment in lieu of Jet
A-1 to those units which wanted it. fThe 101at Abn Div (AA), 3d
ACR, and 1st Cav Div requested Jet A-1. The 24th Int Div (Mech),
82d Abn Div, and VIIth Corps and attached units reguested DF2.
There was no known battlefleld situation in Desert Storm where
VEESS smoke played a decisive role or was used to a large degrae.

¢, Lesson(s) Learned. Combat leaders at all levels are
unconvineed that JP8 is a drop-in replacement for DF2.
Maintenance concerns, whether actual or imagined, and the lavk of
on-board smoke combined to cause commanders to abandon the single

tue) policy.
. Recommended or Ongoing Action,

(1) Senior Army leadership has already determined that the
nob's single fuel policy will not bes postponed or canceled. Jet
A-1/JP8 will be thuy OCONUS fuel for all future conflicts.

(2) TRADOC and Army Materiel Command (AMC) are working on a
plan to retrofit current VEESS-equipped vehicles with fog oil
reservoirs, raestoring a limited on-board smoke capability to the
Fforce when using Jet A~1/JP8., As of 1 September 1991, the plan
awaits DA program approval and funding. The VEESS fix has been
placed on the Abrame Materiel Change Management (MCM) priority

list.

(1) ASM development assumes JP8 as the primary vehicle fuel
antd, ot @ result, this defiviency will not affect ASM,
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6~21. BFV Laser Range Finder (LRF).
a. Observation. Install an integrated LRF on BFV System (BFVS),

b. Discussion. A LRF will help with several infantry and
cavalry tasks. These include: target acquisition, land
navigation, and other ranging tasks to increase probability of
tirst round hit as well as ansuring Lhat TOW targets are not
engaged beyond the range of the missile guidanca components.

©. Lessons Lesarned. The M2/M3} needa a LRF, The available hand

‘held LRF is inadequate.

d. Recommended or On~going Action. The LRF is the number 1
priority on U.S., Army Infantry School (USAIS) and USAARMC 1-N
list for BFVS material changes. PM Bradley agrees with the
observation and proposes to incorporate an eye~safe LRF into the
Integrated Sight Unit (I8U). If funding can be made available in
FY92 for an engineering program, then PM Bradley estimates that
procurenent of this sye-safe LRF would begin FY96.

a. Comments., Nane.
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6-22. BFV Cleaning wands.

a. Observation. Bradley crews had no “cleaning wands" to clean
out air tilters.

b. Discussion. The M2/M3) experienced problems similar to those
of the Abrams with Vepacks (engine air filters), but had no
. cleaning wands as part of vehicle BII.

¢. Lessons Learned. An adequate supply of clean air ls
egsential to the operation of reciprocal angincs. Clogged air
filters need constant observation and cleaning to produce
adequate air flow.

d. Reconmended or On-going Action. The PM Bradley does not
agree with the above statement. An assessment team from PM
Bradle¥ was in SWA after Dssert Storm and Bradley cravs
interviewed stated thay had no problems with air cleaners. The
air clecaners did get restricted, but not with the frequency of
the Abreang. When the alr cleaners needed cleaning, the crews
used the Abrams wands. Also one of the main problems expsrienced
on Abrams was when the light came on for cleaning air cleanars,
the V-packs were so heavy and dirty they were diffiocult to
maintain. Bradley did not have that problem. An air wand for
vleaning V-packs on a Bradley would be a nice~to~have item, but
ﬁhn ?oitdconsideratlons for adding an air compressor are not
justified.

e. Comments. None.

P
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6-23. BFV Reverse Gear Perxformance.
a. OCbservation. Slow revarse gear pertormance.

b. Discussion. Crevs were pleased with the 600 hp pover plant
and its transaission; however, commanders would like to have
reverse gear performance similar to that on the Abrams.

,C+ Lessons Learned. Present drive train reverse system is
adequats, however, it could be improved.

d. Recommended or On-going Action. PM Bradley is aware of this
observation. Current reports from the field do not appear to be
sufficient to support any action at this time. A fix to increase
raeverse spead would be costly; however, the contractor is looking
into the programmatics and cost to increase the reverss speed on
the BFVS to 20MPH. Until that data is available, PM Bradlay will
be unable to recommend a solution. USAIS and USAARMC state that
this item would have a very low priority on the materiesl change
request list, and in view of the fact that fewer funds ara
availab.e over the next few years, this would cause its priority
to be at the unfunded priority level.

6. Conments. None,
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6-24. BFV Engine Exhaust.
a. Observation. Poor enginc exhaust design.

b. Dlscussion. The current location of the Bradley's axhaust

hlows directly into the Bradley Commander's face which causes hinm

to be nauseated. Additionally, if the wind is blowing across the
vehicle, the heat will wash out the 18U, an

c. Lessons Learned. BFVS engine exhaust location causes safety
and health problems.

d. Recommended or on-=going action. PM Bradlay agrees that this
is a problam on A2 Bradlays and has initiated action with the
contractor to redesign the exhaust outlet to preclude this
problem. Fieldad BFVS will require a modification kit to change
to the new desmign.

e. Comments. The new design should consider installation of the

new arwmor tile, the swim barrier as well as heat and infrared
nignatures.,
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6=-25. BFV Load Plans.
a. Observation. Present load plan on BFVS icn't being followed.

b. Discussion. Present load plan on BFVS doesn't take in
account that crews live in the vehicle as well as fight from it.
Stnvage all around should be improved. There is not enough
internal space for either a nine-man Intantry squad or a five man
Scout squad's gear. Likewise, crevws jurx-rigch eguipment tie
dovwns to stow gear externally. The seating needs to be rewvorked,
and the plan should reflect a balance between worst case and
METT-T conditions.

c. Lessons Learned. Present BFVS load plans are inadegquate,
crews tend to make their own.

4. Recommended or On-going Action. TRADOC staffed and initiated
a field study on re-stowage with PM Bradley support and
participation. The results of this study will be briefed tor
approval. Once approved, the changes will be incorporated into a
re-stowage design effort at the contractor plant. Given new
Research & Development funding being available in FY92, the
changes would be in FY396 production vehicles and available as a
retrofit kit in FY97.

e. Commente., Some ideas/comments received from the field were;
Bench type seats, additional ammunition ready boxes, AT-4 stowaye
area, revorked rear external box stowage, and loops made
available outside vehicle for external stovage. Equipment and
excess supplies tended to block driver‘'s passagewvay.
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6-26. RBFV Engine Access Door.
a. Obucrvation. Poor BFVS A2 engine access door design.

b. Discussion, There is a mechanical pump which the operator
uses to raise the present sngine compartment access door. Once
broken, perrformance of oparator level maintenance becomes

¢ axtrenely difficult and poses serious mafety problems. T7This also
contributes to excessive vehicle "down time".
¢. Lessons Learned. BFVS A2 engine compartment accass door
pumps are unsatisfactory. 1Initial reports show up to a 50%
failure rate.

d. Recommended or On-going Action. PK Bradley is working a fix
to engine access door pumps through desgign of a naw system to
raise the engine access door. When a successful design has been
completed, plans are to retrofit this design into the field.

. Comments. None.
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6-27. BFV Optics,

a, Observation. Less than adequate Scout vehicle optics.

mb. Discussion. Scouts neead to have superior vision capabilities

at all times for raconnaissance, target acquisition, and
identification, (M1A2 level at least).

c. Lessons Learned. Scout vehicle optics must improve. 1In
many cases the surveillance equipment of the Scout plataon could
not out range systemns in battalion formations.

d. Recommended or On-going Acticn. Presently there are two
on-~going programsé: First, the Tow Sight Improvement Program
(TSIP), if funded would solve the optics problem. Second is the
Scout oOptics Program, which is presently developing requirements
for better optics capabilities for Scout vehicles. This program
s also currently unfunded.

¢. Comments. Some commanders commented on increasing the
integrated sight unit magnificet ion to that of 14X or more, and
adding AN/CVS-%® with AN/TAS~-65 to scouts., The AN/TAS~6 and
AN/CVS=5 are currently authorized in scout platoons, but have not
baeen acquired in sufficient numbers to fill the authorizations.

6-30
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6-28. M577 Command Post Vehicle (CPV).

a. Observation. The M113/M577 family of vehicles was unable to
keep pace during maneuver operations with the M2/3 and M1Al fleet
of vehicles., Also, space was extremely limited on the MN577.

b. Discussion. The introduction of the M1 and M3 serles of
vehicles into the Armor force created a significant disparity in
terms of mobility and speed between the new vehicles and the
other family of vehicles that typically are used in combat
support or service support roles in Armor and Cavalry units.
While improvements in mobility and speed have been made in
limited numbers to the M113, the same cannot be said of the My77.
Potential solutions to this problem lie in either improvements to
the power train of the M577 or identification of s more wobile
system that will provide the same, or better, space regquirements
of the current M577 Command Post Vehicle.

b. Lesson(s) Learned. Feedback from soldiers who had to operate
out of the M577 during Desert Shield/Desert Storm indicates that
the M577 is somewvhat limited in terms of space. Much of this can
be attributed to the fact that M577 crews were required to
perform their functions primarily on the move due to their
inability to keep up with the vehiclas that they were required to
support. As the M577 crews were constantly on the move in order
to maintain the pace of M1 tank unit's movements, much of thn
automated command and control equipment that had recently been
fielded had to stay in the M577. This compounded the already
recognized space limitations of the M577. Additionally, because
the M577 is a member of a much older family of vehicles, its
power train makes it significantly less able to keep up with the
M1 and M3 family of vehicles. This observation becomes much more
apparent over relatively flat terrain.

d. Recommended or Ongoing Action. The M577 CPV is scheduled to
yo through a system conversion to the XM1068 Standard Integrated
Command Pogst System (SICPS). Improvements to the current M577
will include more adeguate racks and shalving for automation and
electronic hardware, improved auxiliary power unit, a powar/data
distribution system, improved operator seating, and a powered
extendable antenna mast. The XM1068 is scheduled to go through
technical testing in September 1991 and is scheduled for delivery
“to the field starting in 40FY93. USAARMC is currently
investigating the possibiiity of the M577A3 as an interim
solution to the eventual fielding of the ASM Future Command and
Control Vehicle (FC2V). Vehicle performance of thse M577A3 would
be enhanced by the addition of a "rise" 275 bhp, turbocharged
eryine and 4-speed hydrostatic transmission. The DCD, USAARMC,
is also investigating other possible candidate systems (USMC LAV,
BMY's MLRS chassis, etc.) that could provide a midterm solution
to the current need for an enhanced command post vehicle for
Armor and Cavalry units.
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6-29, Fire Support Officer - Tank Company Commander Collocation.

a. Obsearvation. Some units during Desert Shield/Desert Storm
experimented with putting the Company and/or Battalion Fire
Support Officers (FSO) in the commander's tank. This
significantly degraded the communication capabilities of both the
commander and the FSO.

b. Discussion. The Combined Arms Command (CAC), in conjunction
with the Armor, Flield Artillery, and Infantry Schools, has been
investigating the collocation of FS0s in command vehicles for the
last 11 months. Both the Armor and Infantry Schools have
provided CAC with operational concepts for FSO-Commander
collocation in the commander's vehicle. Evaluation of the
concept was o take place at the National Training Center (NTC)
in July 1991, but was delayed AQue to revision of the FORSCOM unit
NTC rotation schedule mandated by Desaert Shield/Desert Storn.

.  Lesgon(s) learned. Meny units experimented with FsS0-
commander collocation during Desert Shield/Desert Storm. ‘The
majority ot commentsy (rom commanders in the tield indicate a
univernal dislike for collocating FSO8 with Armor unit commandern
in their command tank., The primary reason cited for dislike of
the concept is the difficulty involved in establishing the
necessary communications suite for tha FS0 and commander to have
secure, dual net radio communication... Commanders that did come
out tavorab1¥ for collocation did so based on the need to provide
enhanced mobility and protection for the FS0, sowething that the
FIST-V doas not adequately provide. WNany commanders stated that
they prefer that their FSO have the capability to maneuver
indapendently on the battlefield and not be forced to collocate
with the commander due to mobility and/or survivability
considerations., 1In their comments, commanders stated that
collocation should be based on the absolute need for the
commandaer and FSO to maintain face-to-face interaction, this
being driven by the factors of METT-T.

d. Recomnaended or Ongoing action. The DCD, USAARMC, is
currently inveastiqating improvements that can be made to the Ni
tank's communicat.ions layout in order to establish a
communicationt/intercom configuration that will reduce
electromagnet ic interfercnce and antenna signature while
providing the communications necessary for the commander and FSO
to perform their €2 functions from the same vehicle.
Additionally, the C4 Branch, DCD, is in the process of
investigating the Marine Corps concept and requirements for a
Forward Observer /Forward Air Controller (FO/FAC) communications
suite for the M1Al tank. An information package on the FO/FAC
communications suite (s currently being assembled for release to
CAC, as® well an the Field Artillery and Infantry Schools in order
to soliclit their input as to the marit of the FO/FAC suite for
collocation of FSO and commander.
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6-30. M88 Deaign.

a. Observation. Operation Ds=sert Shield/Storm reconfirmed
previously ldentified shortcomings that the M88A1 has inadequate
pover, weight, braking ability, and steering control to sately
recover Abrams tanks.

b. Discugsion,

(1) The M88A1 could not keep up with M1 and M2/1 formations
moving tactically across the desert.

A(z) The M38A1 could not tow the M1Al - lacked power, speed,
weight, and braking capability.

(3) The M8BAl experienccd low operational readiness rates,
Many M88Als were daployed to Southwest Asia in a low state of
readiness. Due to the relatively low density of M88 common
gystems nov in tha fleet and the low relative priority for
shipping repair parts and ma jor end items to support M8SAls vis-
a-vis MiAls, NM88Al, readines: never did get up to acceptable
levels. Racovery of 68 (pluis) ton MlAls is simply too great a
task for the 56~ton M88AL. Poor design of the air induction
system, coupled with poor preventive maintenance practices, lead
to massive engine failures due to dust ingestion and operation in
the harsh desert envirenment. Recoveries also covered extremely
vast distances, possibly due to the unique nature of this
particular conflict, which were far in excess of the anticipated
recovery mission profila. (Lack of an acceptable HET capability
may also have contributed tc the long distance towing
requirement.)

¢. Lesson(s) Learned.

(1) Materiel investment (acguisition/conversion) in an
improved recovery (primarily towing) capability to support the
Abrams fleet is required.

(2) The Operational Mole Summary/Mission Profile for future
recovery vehicles should be re-evaluated (primarily towing
distances) in light of Dese 't Shield/Storm experience and Air
Land Operations majntenance concepts.

(3) Acguisition of a cipable HET system must continue. HETS
mnust be made available at the Forward Support Battalion level to
contribute to the long-distance recovery/evacuation mission.

d. Recommended or Oongoing Action.

(1) Establish a viable, funded Improved Recovery Vehicle
(IRV) (M88A1 Plus) Program.
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(2) Replace each MBBAL with an IRV in all Abrams equipped
organizations.

(3) Support continued development, production, and fislding
of HETS.

(4) Support programmed FY 92 Recovery Vehicle Reguirements
and Technology Rase stuady.

e. Comments. None. A

A
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6-11. Positive Combat Identification.

A. Observation. A number of U.S. casualties during Operation
Desert Shield/Storm were caused by friendly fire. This fact has
highlighted many deficiencies in AirLand Operations in regards to
situational awareness and combat vehicle identification.

b. Discussion.

(1) The majority of the friendly fire incidents were
directly contributed to the combination of poor visibility,
battlefield confusion, and lack of coordination between air and
ground elements., Additionally; the friendly fire incidents
highlighted the urgency for ba&tletinld navigation systems,
improved optical sighting devices, and intra-vehicular
communication capabilities,

(2) This lssue resurfaced efforts to design and field combat
identification devices which will provide the sighting vehicle
with the capability to positivély identify the target as friend,
enemy, or neutral/noncombatant. '

»

c. Lessons Learned.

(1) The threat of friendly casualties from friendly fire
does have a significant impact on mission effectiveness and
mission accomplishment.

(2) Our combat systems have the technology to acquire and
kill targets at ranges which exceed our capability to positively
identify the targets.

(3) Battlefield navigation systems are a must on the :
battletield and in many cases pravented additional friendly fire
incidents. Elements of grcund unite often got out in front of
other troops making them very vulnerable to attacks by friendly
air/ground platforms.

(4) The nearly featureless taerrain of the desert created
prob{ems in direct fire engagement zones and closme air support
missions,

(%) Our training must be realistic to the anticipated
wart ime operations. our ground troops were acquiring targets at
double the ranges they acquired targets in gunnery training. our
qground offensive troops moved faster and further than trained to
do.
d. Recommended or Ongoing Actions.

(1) A joint service task force has been formed by direction
of the Vice Chief of Staff of the Army (VCSA) which is

6~35
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extraordinarily managed by a Joint Service General Officer
Steering Committee (GOSC). The task force is suppose to
recommend solutions to protect against friendly fire incidents.
The solutions go across all elements of Doctrine, Training,
Leadership and Organizational Development, and Materiel (DTLOM).

(2) Quick-fix solutions which are "“strap on" to current
conbat systems are being fielded immediately.

e. Comments.

(1) Battlefield navigation and sanhancaments to current optic
devices in improving resolution and magnification are essential
in protecting soldiers against triendly fire.

(2) Friendly casualties resulting from friendly fire will
always be present in war. It is imperative that leaders at all
levels take into account the tromendous impact that the incidents
have on the mission at hand and the outcome of the war,

(3) Friendly fire incidents can and must be minimized at all
costs. There are many ways available with today's technology to
significantly reduce the probability of friendly fire casualties.
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6-33. BFV Countermine Equipment.

a. Observation. The M2/MJ needs the capability to perform
limited breaching and self extraction operations particularly
from surface laid or scatterable minefields. This would prevent
then from being fixed in place and destroyed by other fires.

b. Discussion. The M2/M3 proved to be extremely lethal and
mobile weapon systams, Howevar, in order to preserve thair
mobility and capability to influence the battlefield, they need
an organic capability for limited breaching and self extraction
operations from surface laid and scatterable minefields. Their
speaed and mobility far exceed that of the limited countermine
equipment available and make them more susceptible to being fixed
1? place by hasty minefields and then easily destroyed by other
fires.

¢. Lesson(s) lLearned.

(1) Mines are increasingly becoming more deadly, available,
and the weapon of choice for many battlaefield applications.

(2) Employment methods for mines/minefields have becone
extremely fast and efficient.

(3) Mines/minefields can effectively destroy, stop, or slow
friendly forces that have no countermine capability and allow the
enemy to control the battlefield to his advantage.

d. Recommended or ongoing action. The DCD, USAARMC, is
currently preparing a Materiel Need Statement (MNS) to develop a
lightweight mine plow for use on the armored family of vehicles.
This would give all units ¢ limited breaching/self extraction
capability and greatly enhance their battlefield mobility and
survivability.

e. Comments. None.
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6~33. Communications Syatems for Armor and Cavalry.

a. Observation. Communications systems must be improved.
Inprovements are neaded in FM radieos, aspacially in reliability.

b. Discussion. The majority of tactical units that deployed in
support of Demert Storm/Desert Shield were .Tulpp-d with the
AN/VRC=12 series of radios for FM communications. The fielding
of the SINCGARS family of radios has been limited to very few of
the units that were required to deploy. Army forces in Korea and
WESTCOM, as wel) as some units in the 5th Mechanized Division and
the 1st Cavalry Division, have bean fielded with the SINCGARS.
Fielding to othor Force Package 1 units of the Full«Scale
Production lntegrated COMSEC version of SINCGARS will start in
3QrY91 and be complete by 4QFY98.

C. Losson(s) Learned. Comments from soldiers who participated
in Desert S5hield/Dessrt Storm indicate the reliability of the
AN/VRC=12 serias of radios was extremaly poor. The VRC-12 geries
radios were extremely susceptible to heat and sand. Those units
that deployed with tha SINCGARS radio were inpressed with the
durability of the radio. Reports from the field indicate that
the uystem axperienced approximately 7,000 hours mean-time-
between=tallure compared to tha 200-300 hours demonstrated by the
VRC-12 series. Additionally, SINCGARS used at retransmiasion
sites provided approximately 30 percent increased range
capability over the VRC-12 series radios.

d. Recommended or ongoing Action. Fielding of the SINCGARS is
progressing with no delays anticipated. No additional funding
has been provided in order to accelerate the fielding schedule.
The DCD, USAARMC, iz currently workinT with the Signal School on
the requirements for a hand held version of the SINCGARS for
Armor and Cavalry units. USAARMC racommendations for desired
user iwmprovements and operational capabilities for the SINCGARS
ICOM radio have also been provided to the Signal School as vell.

e. Comments. None.
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6-34. Antenna Masts for Armor and Cavalry.

a. Observation., Command Posts (CPs) need a long range antenna
mast such as the Quick Erect Antenna Mast (QEAM) which snhances
operational capabilities and mobility.

b. Discussion. The QEAM is a non-developmental item (NDI) which
encompasses a fanmily of four masts, one of which is the 10~-meter
mast. The 10-meter mast is scheduled to replace the RC-292 and
OE-254 antennas in Armor and Cavalry units. QEAM provides high
mobility with a quick eract/retract time of 2-5 minutes, has
stronger mast sections, can be vahicle mounted, and is used with
SINCGARS radios. The QEAM has an approved Required Operational
Capability (ROC) and has received a great deal of attention from
the Armor Branch; however, it is currently unfunded.

¢. losson(s) Learned, During Desert Shield/Desert Storm

operat ions, feedback from command and control elements indicated
that the RC-292 antenna mast impeded CP mobility. Although an
improvement to the RC-292, the OE-254 antenna is also slow to
erect, creating mobility problems. Additionally, the RC-292/0E-
254 are non-standard (each system has a unique anteina mast with
accompanying logistical/training support naeds), are insufficient
in numbar, have mast sactions that snap easily, cannot be
vehicular mounted, and reduce C3 from displacement to
amplacement. Current emplacement times for the RC~292/0E-234 are
10~15 minutes.

d. Recommended or Ongoing Action. As an interim solution,
pending acguisition of QEAM, USAREUR developed and fielded its
own 10-meter maat. The USAREUR 10 meter mast (UTMM) was used
effectively during Desert Shield/Desert Storm operations. UTMM
is highly mobile and offers some of the same advantages as QEAN.
The Armor School is considering a recommendation to
Communications-Electronics Command (CECOM) to type classify the
UTMM which would enable units to procure it through normal supply
channels. This would provide a near term solution for a mobjle
10-meter mast in Armor and Cavalry units. The M577 is scheduled
to go through a system conversion to XM1068 Standard Integrated
Command Post System (SICPS). The SICPS is equipped with a
vehicle-mounted antenna (AP 903) similar to QEAM. The SICPS AB
903 antenna can be erected/retracted in 2 to 5 minutes and is
hand-cranked. The SICPS it scheduled for fielding in 4QFY9)1.

¢, Comments. None.
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6-35. Transmitting Hard Copy Orders.

a. Obmarvation. An effective means of producing and
transmitting hard copy orders is presently not available to the
armor brigade and below commanders.

b. Discuss'ion. Brigade and below command pocts were not able to
adequately copy mission orders and transmit these orders to
subordinate units. The inability to transmit hard copy orders in
a timely manner was a problem identified during Desert
Shiwld/Desert Storm. The partiallI fialded Maneuver Control
System (MCS) with software 10.0) did not produce the naceasary
outputs desired by the maneuver commanders. NDI coplers provided
some copying capabilities but the copiers available wore not
ruggedized for the tield environment and not easily moved during
a fast paced dattle.

¢. Lemson(s) Learned. Faadback from Desert Shield/Desert Storm
indicates that a better software package for MCS is needed. MCS
vas tragile, bulky, and a labor intensive system. It failed to

produce the needed outputs. NDI copiers taken to the field were
not the total solution to hard copy produation reguirements.

d. Recommended or ongoing action. The NCS is being upgraded
with a version 11.0 softwars package. This software upgrade will
Trovido enhanced decision graphics, situation wmaps with overlays,
ntelligence summarias, appraisal maps, etc. The software
improvoments peckage is projectud to be available starting in
2QFY03,  The best near term solution to the subject observation
is a mix of NDI copiers and the AN/UXC 7 tactical digital
facsimilo met. This mix will provide the tactica) commander with
& means to copy and transmit hard copy messages or copied
overiays over combat net radios or the Army Tactical
Communications System. The burst transmission feature of the
facsimile allows a one page message to be transmitted in under 28
seconds. To be an effective alternative, facsimile setaz need to
be fielded to at least the company level with faceinile sets and
copiers available at battalion and higher. The DCD, C4 Branch,
will investigate the feasibility of fielding sets at the
company/troop level in order to spsed the process of transmitting
hard copy orders and paper graphics to the lowest ecaslon of
combat command and control. A mid-term solution to this problem
lies in the M1A2 equipped with the Combat Vehicle Command and
Control System. This system allows the commander at all lavals
of tactical €2 (battalion and below) to mend and display combat
graphica using digita) transmjssions over combat net radio. The
Hattalion and RBelow Command and Control (B2C2) Program will
pruvide the necertary tnterface with the MCS at battalion level, v
therchy Linkiny the capablilities of tactical, maneuver-oriented
systeme within the maneuver task force.

e, Comments. None.
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6-36. Clothing and Equipment,

a. Observation. Many units had untavorable comments coﬁcernlnq
various aspects of the uniform and personal cquipment.

b. Discussion. While the Combat Vehicle Crewman's Uniform
System (CVCUS) has been well received, numerous problems
concarning the uniform and other equipment were revealed during
Operation Desert Shield/Storm. Although the CVCUS is a complete
system, items need to he addressed on an individual basis. 1In
additlion, review and revision of Clothing Bag and OCIE is
necessary to eliminate non-essential iteme that place a burden on
the individual soldier and consume critical storage apace on
combat vehicles.

¢. Lesson(s) Learned,

(1) Troops daeployed with only one or two sats of the CVCUS.
There was no laundry service nor was there any means to mend,
repair, or direct exchange. Stitching in the seat came loose
early on.

(2) The microclimate cooling vest was bulky and chaffed,
especially around the neck.

(3) The Battledress Chamical Overgarment must be worn aver
the CVC uniform. This causas heat stress and reduces the flame-
retardant benefits of the Nomex CVC.

(4) The Balaclava is too bulky and uncomfortable to be worn
under the CVC helmet.

(5) Armor crewmen cannot wear l.oad Bearing Equipment (LBE)
while on the tank. The Survival Veat (SRV~-21P) has been
designated as the approprieste replacement but the CTA does not
authorize it for wear.

(6) The Ballistic Laser Eye Protection (BLEP) goggles do not
interface well with fire controls or the CVC helmet. Sun, wind,
andidust gogglo laser protective inserts were not generally
available.

(7) 'There are no desei't tanker boots. The canvas desert
boot worn by the infantry .s flammable and provides no protection
for the tanker.

(8) There are too man’ items that the Armor crewman must
wear or carry. The ensemble must be simplified ag has been done
for the infantry. The Extanded (old Weather Clothing System
(ECWCS) (GORETEX rain system) is an example.
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(9) Ve need a nmeans for personal hygiene in the desert such
as portable showers.

(10) Habitability of Armor vehicles wust be improved. A
neans to sleep both on or off the vehicle is nesded. A means to
heat rations or water on the vehicle is required.

(11) There is insufficient room to carry everything on the
tank. Besides raducing the items to be carried, a means to store
equipment and still be accessible is required.

d. Recommended or Ongoing Action,

(1) The USAARMC has developead an action plan to deal with
the above problems/facts and will implement based on a
prioritized list known as the Armor Crawman Modernization Plan.
Specific actions in the improvemant of clothing and equipwment for
the armored crewman can be found in Appendix A.

(2) Recommended changes to the Clothing Bag and OCIE issue
has heen provided to TSM-Soldier. The ultimate goal of this
action is the establishment of a MOS specific issue of clothing/
equipmsent to the soldier.

(3) Comments concerning the balaclava, rtable showers, and
bustla racks cover are nev issues. Action will be taken to
resolve theso concerns,
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¢-17. Vehicle Filtering Systems.

a. Observation. Vehicle filtering systems and air flitering
systems (M1).

b, Discussion. Alr, fuel, and wi) fllters require more daily
servicing in the desert. Anmpient air that appears clean ie
actually laden with fine dust, even on a clear day. Replacement
of all filters must be on a more frequent bhasis than recommended

by the manufacturars for U.&. and European operating conditions.
Close attention to filters pays in fewer maintenance problems and
is especially important during extended field operations. It |s
not uncommon for an air filter to become completely uselz2es in 3
days time even with daily or more freguent cleaning.

c. Lessons Learned.

(1) General. Greater ;umbeis of all filter types should be
stocked for use in desert ojarations.

(2) M1 Specific.
(a) Cleaning everv 6-10 operating hours.

1. On a powdery nurface, cleaning interval is
every 2-~3 hours.

2. In a convoy, :leaning interval maX further
decrease to every 13i-20 minutes for trailing
vehicles.

3. Could also coatrol dust contamiaution by
driving in an echel’n formation staggered into
the wind.

(b) Follow proper cleaning procedures.

1. Use the wand .o clean the filter by blowing
from the inside out.

2. Use compressel air at no more than 10 psi.
3. After 6-8 cleanings, replace the tilter,
(¢; Use the corre:st clesning eguipment.

(d) Follow TM prccedures during removal, inspection and
installation.

In many caset of V-pack failure, it was found that
seals were torn by imprope; handling.
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2. V~packs should be replaced in the same order that
they ara taken out, especially as the seals age and set.

d. Recommendation. Leaders at all levels should place increased
emphasis on maintenance of the air filtration system (V-packs,
V--pack seals, and plsnux seals).

t. Conmnents. None.

5~44

]

| v R UL




KRR Arres iy mep m
. . P Y

.

—

5-318. Failure Rate of M1 Engines.
a. Observation. High Fajilure Rate of M1 Engines.

b. Discussion. There were four main causes of M1 engine
failure: ' -

(1) Sand ingestion.

(2) Continued use of unserviceable air filtration éomponenta
(V-packs, V-packs s&eals, and plenum seals).

(3) lack ¢t serviceable FUPPS.
(4) _Daviation from Ml engine maintengnue doctrine.

¢. Lessons Learned.

(1) anauchsarviceable alr filtration components are '
installed and that erxtra stocks are available. A L
(2) Ensure that engine modules are available.
(1) Ensure FUPPS are complete and serviceable.
{4) Know Ml engine maintenance concept.
dy Recommendation,

(1) Inspect/service air filtration system frequently and
aperate only serviceabls components.

(2) Follow M1l engine maintenance doctrine.

e, <Comments. Nona.
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6-39, M1 Tank Fuel Usage.
a. Observation. Ml Tank Fuel Usage and Acceptability.
b. Discussion.

(1) Ground vehicles and sguipment designed for diesel fuel
can sdtisfactorily operate with JET A-] as it is an acceptable
substitute for diesel fual. Howsver, bacause of the prevailing
temperatures in Saudi Arabia, JET A-1 should be treated with Fuel
Systems Icing Inhibitor '(FSII) (i.e., MIL-I-27686 or MIL-1-85470)
té ensure pgainst the formation of any microbioclogical organismn
(i.e., bugs, bacteria, fungus, etc.) that will occur {n the
presence of any separated water Sontamination. The treatment
lavel for either FSIIX should be 0.15%.

(2) Diedsl fusél originating in the Middie East generally has
a high sulfur content ranging in the 0.7% to 1.0% wt. rangse.
Using a diesel fuel having high sulfur values in excess of 0.7\
wt. will cavse an increass in the wear of oil-wvetted engine
components. Hovever, increasing the freguency of oil drain
intervals will reduce the degree for potential engine component
wear problenms, and the use of other than MIL-I-2104 or
MIL-1~21260 engine oils is prohibited.

(1) Dlesel fuels avallable in the MNiddle East generally do
not have adequate thermal stability or enhanced storage
stability. As such, this maz cause an increase in fuel-related
malntenance problems (i.e., nioctor/noaalc sticking, increased
filter plugging, and/or formation of slime/bugs/emulsions in fuel
tanks.

¢. Lessons Learnad.

(1) To prevent the above mentioned fuel problems, use of
diesel fuel stabilizer additive (MIL-5-53021) or (MIL-I-27686 or
MIL-1~85470) is strongly recommended.

{(2) The diesel fuel stabilizer additive is intended to:

1. Eliminate microbiological organisa formation in fuel
tanks.

2. Enhance the storage stability of the treated fuel while
reducing fual-~related problems.
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(3) The diesel fuel additive comes in either a “one package"
or a “"two package” system. Treatment levels for each system are
as follows:

Diesal Duel Stabilizer Additive Treatment Level
one Package 0.03% Vol
Two Package 0.02% Vol

d. Recommendation,

(1) Use of either FSII in diesel fuel is recommended as an
alternative to diesal fuel stabilizer additive, but it only
controls the tformation of microbiological organisme. FSII will
not corract any of the other possible fuel related problems
previously mentioned. 1Its treatment levels in diesel fuel are
0.15% Vol for both MIL-I-27686 or MIL-I-85470.

(2) This information be distributed to deploying commanders
to allow for better planning.

€. Comments. None.

6-47

FOR OFFIGIAL USE ONLY




FOR OFFICIAL USE ON-Y

6=40, M1 Track.
a. Observation. M1l Track and Track End Connectors

b. Discussion. M1 track and track snd connectors showed a high
usage rate.

c. Lassons Learned.

(1) Tracks (T156) will last approximataly 800 miles (fallure
will be due to a high rate of bushing failure) if manufactured by
Goodyear and approximately 400 miles if manufactured by anyone
elme,

(2) T1%8 track is the recommended raplacement. It is morae
durabla and does not catch on fire as does the T156¢ track (T156
track has caught on fire at speeds of 30-35 mph on redballs in
120 degree air temperature).

(J) Roadwheels began failing around 800 miles, starting at
the #2 position,

d. Recommendation. None.

¢, Comments. None.

6-48

FOR QFFICIAL USE umet




FIST OFFICIAL USE ONLY

S o= n

6-41. Halon Fire Extinguishers.
a. Observation. Discharging of Halon Fire Extingulshers.

b, Discussion. Fire extinguishers in the crew compartment may
discharge spontanecusly in the high heat, especially betwesn the
hours of 1300 and 1900,

c. Lesson(s) Learned. Keep them cool by placing wet (not
dripping) rags on them,

d. Recommendation.

(1) The fire suppression system is being worked with plans
to modify the extinguishers with valve bodies which will
withstand 140 degrees temperatures.

(2) Commanders must use the fiald expedient method to
prevent spontansous discharge. (Field expedient method - keep
Halon extinguishers cool by placing wet rags on them).

€. Comments. None.
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6-42. 0il Changing.
a. Observations. Engine 0il Changing Raquirements

b. Discussion. 0il should be changed about twice as often as
under U.S. or European conditions, not only because grit
accumulates in the oil pan, but also uncombustad low-~octane fuesl
sseps down the cylinder walls and dilutes the reservoir. Diluted
oll lubricates and cools leas effectively, and evaporates at high
temperaturea genarataed durin? engine operation, necessitating
nore fraguent tofpinq up. High grade 20W-50 oil has served well
in desert conditions,

c. Lesson(s) Learned. 0il changes and lubrication of
undercarriage points at mora frequent intervals will prolong
engine and vehicle life under desert conditions.

d. Recommendation. Concur with Tank Automotive Command (TACOM)
and Balvoir Research, Development and Engineering Center
recommendations below:

(1) Vehicle/equipment normal oil change intervals should be
out in half (i.e. if an oil change im required at 12,000 miles,
change at 6,000). '

{2) These intervals may need to be further reduced if more
severe conditions exist.

(3) To further reduce oil contamination, it is recommended
that jincreased oil filter servicing be implemented.

{4) Units employed in desert environments should rethink
their engine oil requirements and plan accordingly.

e. Comments. Nona.

6-50

o PR OTFINIAY 10F A1V




FOR OFFICIAL USE ONLY

6-43. Vehicle Cooling Systems.

a. Observation, A variety of problems were experienced with
cooling systems.

b. Discussion.

(1) Proper cooling system operation is critical in high tewp
environments.

(2) Check coolant system for serviceability prior to
daployment.

(3) Check serviceabllity of thermostats.
(4) Be sure to use distilled or potable water only.

(5) For optimum performance, use MIL-A-46153 antifreeze in a
50/50 mix.

¢. Lessons Learned.

(1) Local water in saudi Arabia has a high mineral content
which will calcify in cooling systenms.

(2) Do not mix with any commercial products as they are
incompatible.

d. Recommendation,

(1) Use MIL-A-46153 antifreeze in a 50/%0 mix. Falilure in
either aystem (cooling or engine lubrication) will throw a strain
on the other system.

(2) Use antifreeze extender additive MIL-A-53009 to prevent
high temperature aluminum corrosion of the angine systems. No
more than one tresatment at a level of 1% (1/2qt extender to 17
quarts antifreeze solution).

e, Comments. Nonae.
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6-44, Greass Usage.
Obgervation. Grease Usage

b. Discussion.

¢. Lessons Learned.

(1) The recently upgraded Grease Automotive Artillery
(MIL-G-10924 E/F) should be used as it possesses a significantly
higher temperature capability.

(2) If the preferred GAA is unavailable, use of Greass,
Aircraft, General Purpose, Wide Temp Range (WTR), (MIL-G-83122)
in its place.

(3) Care must be taken to wipe clean any excess grease from
equipment, as this will attract sand particles and cause
contamination of the grease.

d. Recommendation. Commanders deploying to extremely sandy
areas should have their vehicles lubricated in accordance with
lubrication order requirements for opsration in high temp
environments. They should also emphasize keaping grease fittings
and equipment clean at all tinmes.

e. Comments. None
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6-45. PLL Computaer Use.

a. Obscrvation. Computer Use for PLL Operations in Combat.

. b. Discussion.

(1) Computers were not successfully used in Class IX
operations during combat operations.

(2) Through deployment, units had problems with PLL
computers.

l. Power genserator problens.
2. DSU updating problenms.

3. Two days prior, during and for two days after combat,
ULLS/SAMMS did not exist for 4-64 AR.

4., Everything was manual.
5. Computer repalf was difficult due to distances involved.

6. Disk distribution was slow, disk updates were outdated
once received.

¢. Lesson(s) Learned. Computers are effective for PLL
operations during peacetime, but were not effactive during war.

d. Recommendation,

(1) A closer look needs to be taken at the role of 6omput¢r|
in tactical units in a wartime ucenario.

(2) Until support items (generators) and faster means of
passing information can be implemanted more emphasis must be put
on manual procedures as a valuable back-up to the computer
systems.

e, Commenta. None.
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6-46, Target Sensing.

a. Observation. Target hita difficult to sense with SABOT
ammunition.

b. Discussion.

(1) Crews found it difficult if not impossible to sense
target hits with SABOT ammunition (120mm and 25mm) at extended
ranges or during limited visibility.

(2) This problem was most notabie in M1Al vs T-5%
;?qaqomonts, as the T-55 went catastrophic much less often than
d the T-72,

(3) At ranges over 3000m, crews couldn't observe the splash
of the round. Sensing "doubtful" or “lost", they immediately
re-engaged the target. Inspection of several T-55 wrecks showed
that moat were hit 2z to 4 times with SABOT ammunitiom.

(4) Bradley crews expsrienced a similar problem when
engaging Iraqi personnel carrier-type tarqgets (BMP, MTLB, RATR
BRDM) . 25mm SABOT was also difficult to sense hitting the target
at night or at long range (>2000m).

(5) Some M1Al and M3 crews reported switching to HEAT
ammunition, when in range, during engagements bacause they
couldn't tell if they were having target effect with SABOT.

(6) Vehicles hit with SABOT either went high order
immediately or slowly caught fire. Smoke from the target was
often the only indicator of a kill. .

(7) Vehicles hit with HEAT ammunition caught on fire

quickly. The splash of HE ammo was visible at all ranges and
under all visibility conditions.

c. Lessons Learned.

(1) SABOT ammunition is difficult to sense. Lack of visible
“gplash" on target is not an indicator of a nissed target.

(2) Not all vehicles hit with SABOT are catustrophically
destroyad or catch on fire immediately.

d. Racommendation. Build a phosphorin splash signature into
SABOT ammunition,

e. Commants: None.
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CHAPTER 7
LEADER DEVELOPMENT i
1-1. Summary.

a. ‘There are numerous comments collected from units with
Southwest Asian experience during Desert Shield/Storm. Eighty
percent ot these comments stated that leadership was superb at
all levels. The other 20 percent of comments were mundane or
isolated cases which do not meet the needs of this publication.
Unfortunately, with such comments it is difficult to gain
specifics., The Armor School opted to addresa specific issues of
leader development in the school environment during the SWA
experience. The fact that we won the war, so far away, so
quickly, with so few casualties is a strong indicator that leader
development is working.

b. ‘'he events in the Kuwait Theater of Operation (KT0) diusplayed
our leaders as human beings capable of thinking, deciding, and
acting on their own initiative as part of a highly profesaional
team. Open lines of communication allowed directions and
guidance to flow downward to the individual soldier. Mission
orders and clear commander's intent were key to allow
subordinate's use ot initiative. This communication link also
allowed multi~-directional (i.e., up, down and lateral) flow of
fceedback and recommendations. The leadership skills demonstrated
by our units accowp) ishments astounded our allies and terrorized
the enemy.

c. lLeaders carefully cultivated and sustained their unit's will
to attack ferociously before and during the deployment to SWA.
Yot the soldiers of these units had discipline and compassion to
tieat prisoners of war humanely. The key to this will to fight
vomes from confidence in soldiers' ability, equipment
capabilities, and guidance from higher headquarters. This

conl idence to fight is a product of sensible management of
limited resources to establish unit training programa. These
proyrams are realistic, challenging, and repetitive. They
provide sufficient feedback to continue to achieve high standards
mt. also provide an atmosphere for "risk taking®., 1In this Al
Volunteer Army, the underachievers are weeded out. Units
developed a spirit of teamwork/cohesion from this tough training
and discipline,

¢. leaders "lead by example" in today's Army which provides
standards for future leaders. Outstanding leaders are developed
internally from special coaching and mentoring by senior leaders.
Additionally, military schools provide the foundation of skills
needed with appropriate academic and doctrinal subject matter
¢xports. The fact that new lieutenants and captains, straight
out of their courses, could fill leadership positions and perform
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admirably; indicates the school system works well. Both NCOs and
officers are developed to idantify, question, anticipate, and
solve problems on their own. If the problam is beyond that
leader 's capability, he searches out appropriate help to solve
it.. lcaders are also encouraged to conduct self devaelopment with
civilian schooling and professional reading programs. The
initiative to bring SWA-experienced leaders back to the Armor
Center snablas the school house to conduct improved leader

devel opment instruction for many years to come. ‘
e. In.qonclusion, the U.S. Army leadership philosophy of "be,
know, do" and its execution creates the best military leaders in
the world. This was certainly demonstrated in SWA. Wa wade it
happen despite problem areas in training, organization, matarlel,
and doctrine dascribed in preceding chapters of this report.

t. Another trait developed in U.S. military leaders ‘is
resistance to euphoria, The sparseneas of jidentified proeblems
from the field caused the Armor School to focus on internal
issues of the school. Leader development problem araas are
discussed from a standpoint of the school house for the rest of
this chapter.

[
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List of Issues.

1L,

4. Maintain qualily leadership instruction at the achool bhouse
during war.

b. Flexibility of the TRADOC instruction model during war.
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7=3. Maintain Quality Leadership Instruction at the School Hou:uc
During War,

A. Observation. Schools are required to provide replacement
personnel during times of crisis.

b. Discussion. The schools provide an excellent base for
qualitied replacements. The concern is ensuring that
ingtructional quality is maintained when the in:sitructors
providing this quality are sent to augment units in the war.
Inutruction is documented in laesson plans, and reserve
replacement instructors are ready to replace current instiuctor:,
This works for technical instruction, but in leadership
instruction, the instructor is key, demonstrating his
profesgional ism and skills better inspires his students than just
talking about the subject. When war begins, a dilemma ouvcurs.
How many instructors can be lost to support the war, while the
reoserve instructors are being trained for the same high quality
leadership instruction? At one time, the Sccocut pPlatoon Leader
Courte at UGAARMS was in jeopardy of cancellation during war in
HWA tor this reason. ‘'This was due to a high number of scout
instructors reyuired by tactical units. This did not have as
serious an impact as it could have because the war was short.

¢. lesson(s) Learned. None.

<.  Hecommendat ion. The longer the instructors can remain at the
schoo) during the train-up of reserve instructors the higher
quality of instruction will be available for future leaders that
are belng trained during the war.

e. Comments. None.
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7-4. Flexibility of the TRADOC Instruction Model lLuring War.

A. Observation. The TRADOC instructional model is not able to
chahge or adjust instruction in a very short period of time.
Being flexible during a war-time situation provides studenta the
latest lessons learned instruction from the war experience,

b. Discussion. The TRADOC guidance for establishing and
maintaining programs of instruction (POI) is designed for
exacution in a peace-time environment. In thie case, requesting
andl document.ing changes has a definite role to control
instruction. The problem exists when rapid change is required,
Classen were changad in the school house when cortain shorttalin
ol instruction were identificd during the proeparation for war and
deployment. For example, USAARMS identified a pousible training
weakness to train students on deliberate breaching ot a complex
obstacle. A sandtable and a 4 hour class were developed by
USAARMS for all students during the force deployment to SWA, many
of whom would soon depart for to tactical units in SWA.
Unfortunately, the current system does not support short notice
changes. This is mora profound because the system does hot allow
tor thia instruction to be justified after the fact.

¢. Laesson(s) Learned. None,

d. Recommendation. Provide a system allowing schools to quickly
modity, establish, reduca, or eliminate various instruction where
necessary during time of crisis. Simultaneously, a special
strcamlined instruction change and approval system is required so
that the quality cf instruction remains high during these times,

o, Commenty, Nore,
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. 1st (nfantry Division (Mechanized)
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2) 2d Brigade

3) 1st Battalion, 34th Armor Regiment

4) 2d Battalion, 34th Armor Regiment

§) 3d Battalion, 37th Armor Regiment

6) 4th Battalion, 37th Armor Regiment

7) 2d Battalion, €6th Armor Regiment

8) 3d Battalion, €6th Armor Regiment

9) 1st Squadron, 4th Cavalry Regiment

10) D Troop, 24 Squadron, lst Cavalry Regiment

b. 24th Infantry Division (Mechanized).
(1) 197th Separate Infantry Brigade
(2) 4th Battalion, ¢4th Armor Regiment
(3) st Battalion, 64th Armor Regiment
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g. 2d Armored Cavalry Regiment
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(2) 2d Squadron
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h. 13d Armored Cavalry Regiment
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(3) 3d Squadron

18t Armor Division (United Kingdom)

Miscellaneous.

Interim DOD Report to Congress on the Conduct of
the Persian Gulf Conflict.

Battle Damage Assessment Brief from the Ballistics
Research Laboratory.

ILNO Reports.

Project on Government Procurement: "High Tech
Weapons in Desert Storm: Hype or Reality?"
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41137-03049 (00205) DESERT STORM Replucing WaBAY L1}
‘ 41137-57733 (00204) DESEAT STORM Class IX resupply »
41138- 30361 (00207) DESERT STORM GP§ or Lorans for navigation 9
32663 32426 (00208) DESERT SYORM SMALL ARMS TOLE L)
40%%Y - 41378 (00209) DESERT STORM TANK COMPANY LOCAL SECURLTY 22
40358 49218 (00210) DESERT STORM TANK, COMPANY COMMUNICATLONS NCO 2
., 4059 05358 (00211) DESERT STORM LONG RANGE COMMUNICATIONS )
40%¢2 826458 (00212) DESERY STORM MANEUVER [SSUES 1"
40364 99264 (00213) DESERY STORM FIRE SUPPORT ISSUES 1
4016 4162 (N0P14) OESERT STORN MOBILITY [SSUES 4C
A06Ae AR12Z (0IW15)Y DESIRT STORM OF PLOYMENT ADMINISTRATIVE REQGUIREMENTS 34
HUANE dlethy (D2 16) DESTRT STORM DEPLOYMENT LOGISTICAL RIQUIRIMINIS n
40680 P03HY (HO217) DESLRT STORM 5:2 DEPLOYMENT [S§SUES ¥
40419 V1660 (00218) DESERT STORM §+3 DEPLOYNENT ISSUES ’ 4
40646 11982 (00219) DESERT STORM MAINTENANCE (3
LOhG/ &h/4 7 (D0270) DESERT STDRM COMMUNTCATIONS [}
4O44H 64165 (00221) DESERT STORM MEDICAL 40
4NbY1 1589 (00222) DESERT STORM AVIATION MAINTENANCE (Y4
404h% UY201 (N0223) DESERI SIORM DEPLOYMENT: GROUND TROOPS 1%
40046 Y2151 (00224) OESERT STORM AIR TROOP LOAD PLANS 4
4045730508 (00225) DESERY STORM AIR TROOP MTOE VEHICLE AUTHORIZATION [14
3225258456 (00226) DESERT STORM Standard Marking System 4«8
32793 431640 (00227) DESERT STORM Preparation for Overseas Hovement (POM) 49
2783677827 (00278) DESERT STORM 91 IRR Call-Up Division Into Pkgs by Reporting Date b))
24837 25434 (NN229) DESERT STORM 91 $ingle EOC Should be Established at MACOM Level 52
SN SRS (00230) DISERT STORM Port Calls Given Before Arrival nt MS 53
MIREZ 1ehE (D0D231) DESERT STORN RT 125 aned IRRS Report to Instellation then Shipped to Anothe b
S Y LONSE2) DEMRT YTURM RC Units Unable to Complete HS M tivities LN
SOAR MY (D028Y) DESERT STORM Reporrty Requested by Varicty ot Agendves and Comminds Y
AAVAY WORGE (00234) DESLRT STORM 91 Activations tor Other Than Intended Purpose 1Y)
AOLAY UDORD (L0235 ) DESERT STURM Socur ity Cleurance Rgmts Not Identifred 1n Advie e YA
S1A%0 A6, (U0236) DESERT STORN Guidance Given by Variety of Means 9
31259 21545 (00237) DESERT STORM Agencies and Transmission Methods Cause Confusion 60
1949 BY4NG (00238) DESERT STORM Persornnel Assigned to UICs of Med snd Reserve Force Schoolw 61
VW40 0805 (ND239) DESERT STORM Units Activated for Bnse Operations and Augmented by Non 'wub Unit 62
MRSA 230459 (DU2G0) DESERT STORM several Automnted Systems Not Exercised [}
183V V0836 (0D241) DESERY STORM Cross Leveling System Not Cleun or Quich "
$1439 w2705 (00742) DESERT STORM New Mob Terminology Created Confusion (1)
3 $18%9 65238 (00243) DESERT STORM SUMMARY - Phase 1 (2 Aug 90 - 23 feb 91) 68
§1927 S04B/ (ON244) DESERT STORM 91 Physical Fitness and Deploysbil ity Standards &8
(1954 23438 (D0245) DESERT STORM Replacemant of TiRs with GiRs 69
41935 01862 (D0246) DESERT STORM Monthly maintenance on mortar tube. \?
. 6198% 12579 (00247) DESERT STORM Problems with sustaining the mission n
41936 40893 (00248) DESERT STORM Traing organizaetion £
G1937 05367 (00249) DESERT STORM Wheeled vehicles in HHC 7
WdO6G VRS (00290) DESERT STORM Engineers and 13F in Scout Platoon 74

UNCLASSIFIED

FOR GFFICIAL USE ONLY TS




JUILS NC.

h\9h 990//
41991 804Ny
41952 B1/KM1
L1953 €122
13- 93139
L1955 28/94
L1955 B4nTS
41956 15444
L1956 45049
41957 20e07
4195751956
£2228- 73196
4222907t
4223017608
42230 SHso8
42230 99/07
42281 - 42087
40282 si007
42232 7S
w'?33-8%3027
22586 UN/1S
L2438 BAAVA
42746 \MOKE
LPd4S UhAY/
L2246 224
42246 656208
42247 16801
42248 0604/
42248- 20780
42268455204
42250-94372
4229485042
243587764
42436-83957
L2437 9199
42450-8/627
42452 18443
YA LLTA
adkhhy 12058
4456012
40850 /0o
2441 Y0011
42%%) /VOR
42558 LObN
42953 us12
429493 L2048
42h%4 0314
425546 VRY
4259 AUZYH
42556 1086

\ |'.1 Y

(00251)
(00252)
(00252%)
(002%4)
002%Y)
(00250)
(90257)
(00258)
(00259)
(00260)
(00261)
(00262)
(00263)
(00264
(N026%)
(00266)
(00267)
(00268)
(00269)
(00270)
(63271)
(0027¢)
(o02rs)
(00274)
(00275)
(0027¢)
(00277)
(00278)
(0021
(00280)
(oo281)
(00282)
(00283)
(00284)
(00285 )
(00286)
(00287)
(00288)
(00289)
(00290)
(0uPv1)
(004983
(002Y8)
(00294 )
(0029%)
(00296)
(NO2%7)
(00208)
(0V29Y)
(0030

N CKNAME

DESENT
OESERT
DESERT
DFSERT
DE SERY
DESERT
DESERT
DESERT
DESERT
DESERT
DESERY
DESERT
DESERT
DESER!
DESERT
DFSERT
DESERTY
DESER?
DESER!
DESERY
OFSIRT
DESERTY
PLSERT
DESERT
DESERT
DESERT
DESERT
DESERT
DESENY
DESERT
DESERY
oEsent
DESERT
UESERT
DESEXRT
DESERT
DESERY
OESERT
OESERT
DESERY
DELERT
pistm
Di st
DESERT
DESER!
DFSERT
DESERT
DFSER!
DESER]
DESER]

STORM
STORM
STORM
STORN
STORM
STORM
ST0RNM
STORM
STORM
STORM
STORM
STORM
$TORM
STORM
STORM
ST0MM
STORM
ST1ORM
STORM
STORM
STORM
S10RM
STORM
SIORM
S1OonM
STORNM
STORM
STORM
ST1oRM
STORM
STORM
STORM
STORM
STORM
$10RN
STORN
STORM
STONM
STORM
STORM
S10RM
S10RM
STORM
STORN
e L}
STORM
STORN
L10RM
SINAN
S 1ORM

FOR OFFICIAL USE ONLY

AUNCLASSITIED
JULLS THTLE LISTING
TITLE

Development of HHC and CSC concept

scout Piatoon vehicle shortage

$-2 Information Not Resching Front Lims
M3 Sradiey Load Plan

Poor dissemination of intet

fradiey Turret

Sradiey Commander Station

Bradley Losd Besting Equipment (LBE)
100 many NCOW in one platoon

Gradiey turret mainterance personnel

tradiey desdlined for 3O days with blown angine

Intel operations
Aradley Losd Plan
Intensive training during pre-cosbat phase
Lack of navigational aids (meps, compasses)

Lack of information on battlefietd attvation

Operations orders wers not complete
Navigational devices

Accurate personnet strength reporting
Pre deployment maintenance

Corbet vehicles Yor commanders
pistribution of NCOs end Sis emong unite
Pre-combat training

protective Mank

Neapons maintensnce in the desert
privers falling aslesp

Load plan for Wi Tank

tntel information to troop level

10 of enewy vehicles

Support vehicle maintenance

SWA Logistics Observations
Maintenance cheervations from A
Load Plan for WIAY Tank

Tanks with gresn camo nets sent to WA
stondard tactics abendoned {n ground ver.
WO brakes frote W,

Rerervists not combat resdy.

General combat focts

Compaterce of junior officers

€SS problems

Vehicie {0 training

Losd plank

Lack of test equipment

The MAS uas not adequate for recovery
M1 Tenk Maintenance

Leck of Special Tools

2 1/2 von Truck is too alow
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Shortage nf THs for maintenants temms
training of mainterance persomel
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. 47%9% - 73108 (L0S0Y) DESERY SfumM AOAP piogrem tor the denert 14
42556 07804 (00302) DESERY STORM MOPP nuitu 1
47628-85335 (00303) OESERY STORM Maintensnce Piatoon Structure N
42633-24233 (U0304) DESERT STORM Shortage of wheel vehicle mechanics in Maintensnce Platoon 16
. 4264596208 (00505) OESERT STORM Repair parts at maintensnce platoon (evel 14
42648 03942 (00306) DESERT STORM Crewn from ditferent units merged together 18
42648 81893 (00307) DESERT STORM Deployabiiity of 3 ACR and 24 1D 19
4265009743 (00308) DESERT STORM Sleeping sysiem for the M1AY tenk 68
42650 50497 (GOSOY) DESERY STORM Company and Platoon level doctrine 26
42650 ANS03 (00310) DESERT STORN Tonkn, Bradieys, and Mortars hauling equipment 11
43036 22220 (00311) DESERT STORM Mi13 Series vehicle could not keep up 20
4303674785 (00312) DESERT STORM Navigation within lraq 24
43088 Y6675 (00313) DISERYT STORN Key map sheerts were not available. 25
43099 19126 (00314) DESER! STORM Operations overisys ware umiieldy 7
43040 16234 (00315) DESERT STORM Use of four fuei tankers per troop t44
430%2 23760 (OU314) OESERT STORM H1At fuel consumption srxd V-pack problem 72
430%92-84090 (00317) DESERY STORM M air induction system, V-packs I
43053:46/,91 (00318) DESERT STORN Lack of hot meals in base camps 30
43051 TDP4t (D0319) OESERT STORM lsrael| Box Formstion 28
50149 53966 (00320) DESERT STORM Tenk crew needs snother set of night vision gogoles. 74
151%1 07900 (00321) DESERT SYORM tankers need an anti-persomnel round ”
15151 54300 (00322) OESERT SYORM Not enough storage space for secondary waapon smmo on 1A tank 74
1$152 04300 (00323) DESERT STORM Training on Tenk Table VIII 3
1919 AY%00 (00324) DESERY STORN Troop leading procecures and planning cycle 29
15236 98900 (0037%) DESER) STOAM Division Cavalry need tenks 38
15391 00700 (00326) DESERT STORM TACSAT was & visble commo system 30
42941 32429 (00327) OFSERT STORM training on TOE equipment 40
4204 O0L6L (OOS2R8) DESLRY STORM Inettective Unit Hainienance &\
WO HARYY (UDIRYY DESERY STONN Ovurweight ad Out-0f Shape Soldier s 4)
AN 10240 (00330) UESLRT STORM CTA 50 Equipment 4y
42%9/ 18437 (00351) DESERT STORM Post Nobilization Yraining Support Requirements b
o0 BRYD (H0332) DFSFRY STORM Mobilization Station Information Packets [}
G0 DOHEL (ON338) DESERT STORM Post HOB Training Outlines [1}
&2A/! /966 (00334) DESERT STORM Range Equipment Support &7
424728 22165 (00335) DESERT STORM Range Operatiom 1]
426728:95617 (00336) DESERY STORM Optical Inserts for Protective Masks 49
42611 54447 (00337) DESERT STORM Publicattions %0
42631 98251 (00338) DESERT STORM CTY skitls 51
42633 42910 (00339) DESERT STORM Medical and Dental Readiness 52
426% SHA20 (00340) DESERT STORM Antimine equipment degraded tank perfarmance n
19855 77800 (D0341) DESERT STORM Notes on the ground invasion L]
15850 Anv00 (0N342) DESERT STURM Battiefrold coplers 1
- 158 SAS00 (10343) DESERT STORM M577% had meintenance problems. 51
1599 4500 (D0344) DESER! STORM oissemination of battlefield informetion 58
15560 69700 (U0546S) DESERT STORM Lack of use of fire support 2
. Thedt BBODO (00346) DESERT STORM Importance of pre-combat preparation/training/inspection 60
19457 SAODD (00847) DESTR! STORM fire control and conduct of fire (3]
19647 19/00 (00348) OESERT STORM Units not trasning to maintain resdiness A
15746 99400 (00349) DESERT ST0RM Importance of early establishmnt of Logistic beses. (3]
1H/18 3BBOC (003%0) DESERT STORM Cross attachment at Company level 65
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15739 30700 (00351) DESERT STORM Planning and Ops briefings 32
15831- 75000 (Q0352) DESERT STOKN Engineer operations related to obstacle breach (Y} Y
15838 59100 (00353) DESERT STORM BMP-1 suivivability 88 *
15839 24300 (DO354) DESERT STORM 25w stebitizetion system 69
15839 70900 (00355) DELERY STORM Bradley Scout battie sight zero n?
1HA19 BASHYH (QUSHE) DFSFRT STORM Use of pasition location devices 1 1)
19840 24700 (00347) DESERT STORM Cav troop movemant [} .
15840-4 /000 (00358) DESERT STOMM Emergerncy resupply )
15840 A1B00 (00359) DESERT SI1ORM Handl ing enewy prisoners 8
19849 (2300 (NO34D) DFSERT STORM Bradley amwnition tosd and uses 8
TN Y ARG LONSATY DESERY STUMM Aradt ey Lomd plen ]
W8G2 G500 (D03A) DESERT SIORN M T antlue es on unit orgentzal ion v/
1HA%¢ 91900 (00363) DESERT SIORM SINCGARS worked well (]
15858 78000 (00364) DESERY STORM intetligence facts from SWA "
%2038 3795/ (DO3L%) DFSER! STORM Une of night vision gogales to acquire tergets at night 80
L2049 5671 (00566) DESERT STONM Opportunity for mobilized personnel to tuke care of civilion buxl 81
52041 2440 (Q0%A7) DLSERT STORM Roporting time for mebilizing personnel a
L7046 6076 (Q0368) DESERT STORN Personne| assigned by two-digit MOS or secondary NOS cauned probl B3
h204H BARAL (00349) DESIRT HTORM Pust mobilization MOSQ Training [} ]
Y400 1ahe! (00370) DLSERT STORM Luck of o plan for partial mobilization [ 1)
52050 76170 (00S71) DESEMY SYORM Partial mobilizetion affected command and control of umits %
52051 4%550 (00372) OESERY STORM 10A changes needed for mobilization L}
52052 Y948 (00373) DESERT STORN UlCs, DODAACS, APCs, and document rumbers were not available [}
9205307499 (00374) DESERT STORM Permanent mobilization billeting/bul ldings with furniture. »
52055 10047 (0037S) DISERT STCRN Control of GSA vehicles by
52055 43031 (003/6) OISERI STORM Delay in clothing plus-up N
42058 14601 (00377) DESERT STORN Reserve conponent attention at mob station. 92
42056 69641 (00378) DESERY STORM feservists treated as & homogeneous group instesd of individuals 93
%2057 43875 (00)79) DLSERY STORM Intergration of reservists % !
Y13 6006 (VOSROY DESERT STORN Integration of reservists L) ?
S2187 67750 (00381 DESLRT SIOMM Mobilization planmning %
52150 34481 (00382) DESERT STORM H1AY tank performance in SWA ”
$2151-18017 (00383) DESERT STORM Sradley Fighting Vehicle performance in SWA ”»
52151-61073 (00384) DESERT §Y1OMM SINCGARS rodio performsnce in SWA 100
5219 58819 (0038%) DESERT STORM Krnowledge of Lethal ity dete 101
52134 Q3REY (00386) ODESER! STORM Stafting of informetion prior to sending to units in theatre 102
$2190- 22651 (00387) DESERY SYOMM Doctrinal and meterisl remarks from a letter frem SWA 24
9223609439 (00388) DESERT STORM Unit actions end tank losses during ground cembat 2
$2239: 77047 (00389) DESERT STOMM Student's reporting end fire controt skills 4
52240 96498 (00390) OESERT STORM Students needed sdditional SIMMEY training H
92245 6905/ ¢00391) DESER! STORM buplication of meintensnce training ”
52246 054" (0N392) DESEN! STORM Distinguishing between RY-12 and A2 soldiers during inprocesning 7
92240 BILAY (00393) DESERT STORM 0010 arvi SRP personnel hed redundent minsions [ ]
52050 464h¢ (00394) DESER! S 10AM stress 1n the workplace ’ .
Y2792 SAAM1 (0USPY) ULSIRT SToRm training of iAstructors 10
9241h Y5 (00Sv6) DESER] ST0MM Use of | lexceln for fuel and water " '
H¢B4% 17471 (0US97) DESER] S I0RM Farly Numbery tout Veapons Performance--Army Times “
52856 24216 (00398) DESERT ' 10MM Movement control on deploying unite 1] .
SARW YSA17 (00399) DESERD S 10kM Improving the communicat ions capsbilities of transportation umin 14
WAL F2Eal (AU DESERE S MM Leaspar tpe) sontwel an corps e dhivision hesdauer teis "
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Y2808 A1725 (DUADT) DESERT STOKM WOS ABN positions in rumeric designated units 16
. 2840 2647 (H0402) DESERT STURM WRIVS 10 Noout pletoons w
42840 AYH29 (N0403) QESERT STORM Brigade acout platoons 18
SPH40 B1969 (00404) DLSERT STORM Combined arms maneuver battelions [
e 2047 4OBSS (00405) DESERT STORM Pivision Cavalry orgenization 4]
S2RLY 92272 (00406) DESERT STORM fattalion level mortars 27
S205Y 43649 (00407) DESERT S10RM Current maintenance concept 103
52853 99901 (00408) DESERY STORM Validation of 2/C/Fighting XO st Company Level 104
520458 02752 (D0LDV) DESERY STORM FIST riding on Company Cosmander’s tank 8
H29%8-99435 (00410) DESERY STORM Four mansuver companies per bsttalion 26
42950 82047 (00411) DESERY STORM Long-range M1AY tank gunnary 105
52959- 37341 (00412) DESERT STORM Improvements needed in Bradiey employment tacties 106
52999-92898 (00413) DESERT STORM Sradiey Fighting Vehicle (mprovements needed 107
53047 53988 (00414) DESERT STORM Mobility, Countermobility, Survivabiiity 108
YINAH 10284 (00415) DESERT STORM Limited range of NLRS n
54040° 53161 (00416) DESERY STORM Command and control shortfalls 36
$3049: 47814 (00417) DESERY STORM C3S problems 109
67136 42207 (00418) DESERT STORM Ground Surveillance Redar identified as foe by Apache IFfF 34
62134 R$114 (00419) DESERT STORM Alr/Ground Operations 3%
6PV 1IOIR (O06S0) DESERT STORN Tanks in Divisional Cavalry 36
G VSN 8720 (00421 DESERT ST10RM A Vroop activation 1 Y4
62149 20415 (00422) DLSERT STORM Range Estimation AR1)
42149 A1 (ON423) DESERY STORM US Weaponn Lethal ity 39
62140 DRSS (D0424) DFSERT STORM HMMWVH on the battiefield &0
APTAD S PG (OAAN ) DESERT STORN MIA? performance 3
A bal) 45599 (INIAA) DESLRI ST0RM CIVe for Execubive Ut ficers &
60160 A2 CU0A2T) DESERT STORM Divisionol Cav undet &th Brigade A
hd VY V2248 (00428) DLSERT STORM Operations with Apaches st night. &b
62Y47 A2853 (UNL29) DESERT STORM Aviation Command and Control 45
62148 15897 (00430) DESERYT STORM Aviation night operations in the denert 46
410 90634 (D043Y) DESERT STORM Aerisl obssrvation %4
Hethd BY/BA (00432) DESERT STORM Afr=to-air stinger 8
H2193 12492 (ON43S) DESERT STORM fire Support during downed sircraft recovery 49
61451 86#hY (00434) DESERT STORM Fire support task organization 50
62191 B4499 (00435) DESERT STORM Eftacts of friendly FA fires on battiefield 51
62156 1690 (00436) DESERY STORM FSE 29
A21%¢ 249D (00437) DESERT STORM FA unit positioning 53
0187 HA AR ((I043B) DESERT STORM Troop mortars 10
AMANE TTPAH (DOGIY) DLSERY STORM ALO ond FISTCOURD vahicle 31
AAN DA CU0AGE0) DESERY STORM FISTV for A Troop 32
A2 AH MY (U0646T1) DESERY STORM tire planning “wl
62190 WHA0Y (00442) DESER) STORM RPVS b1 ]
pl A1 T (ODAGY) DESERT STORM ADA task organizetion 112
G259 V170G COnGAG ) DEGERT STORK the fire Support Net asn an Intelligerve source 0
A0 10986 (D0AAL ) DBESERD STORM Spot repurts 3
. 62160 468 (UOAGH) DESERT STORM INTSUNY [}
62160 72826 (0044LT) DESERT STORM Intel flow 0}
62630 28937 (00448) DESERT ST10AM Interpreter Support &%
67630 62298 (00649) DESERT STORM Disposition and destruction of captured equipment 65
62632 29859 (00450) DESERT STORM Operations and intellingence nat 66
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Oecision support tewpletes

Long range surveilience datachments

$:2 wheeled vehicle

staffing of the 8-2 section

Engineer task organization

Fighting positions

NEC resupply

Effacts of wearing MOPP syits

P8 nerve agent pre-treatement tablets
€SS support of divisional cavelry
Echeloned trains in offensive operationa
Organic haul cepability

Trangportation in comunication pletoon
Recovery.

Accountability for medicatly evecuated personnet
Nilvany

tontiol ot (ratrieide

Contingency planning

Use of maps

fchearasly

Reports

Nanauver control system

Nessage retraramiasion

Command group employmant

U3A2s and command and control vehicles
Assistant $-3s

Multiplexers and antennae

Renges of HIAY Main Qun

Main tank gun angles of engagement (uwith 829 DU round).

Primry targets engeged by the Abrems/SFV
TON Misaile Use

Tanks shooting on the move/stationary
How tank coxmenders fought their tanks
Use of Full/abbreviated fire commands
Aiming point of hull-down targets

Can target hits be seen and demage assested
111

Laner rangefinder accuraty

Tharmal Sights/Pve-Ts

Mine clearing equipment

Ergineery keeping up with meneuver forces
Performence of the W8 recovery vehicle
HEMTY nnd HMMWV performence

Class 111

Maintensnce

Heavy equipment transport (HET)

3 vs & company tank/mech bettalion

3rd ground troop in divisional cavalry
fradiey vs WONVS for scouts

Ao (oading from Seml - resdy rack
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09730/
JULLS TITLE L1STING
JUILS NO. Wi CKRAME TITLE PAGH
62439 4410 (00501) DESERT SYORM Wortar or sutomatic grenade for the tank 15
#2619 5781% €00502) DESERT STORM Commo training 119
70055 57396 (00503) DESERT STORM NCO/Enl staffing 1
70956 70788 (00504) OESERY STORM Nedical care and evacustion )
70957 62530 ¢00505) DESERY STORM Irtormation on munition types 3
7059 18210 (00506) DESERY STORM CONUS replacement Centers 4
70999 ARZ2H4 (00507) DESERT SYORM ACE is too deep b
0041 08474 (00S08) DESERT STORM Map availability to NCOs 4
12581 /9% (00509) DFSERT STORM LRSD Utilization ) 14
1268y 60721 (00510) OESERT STORM NCO Battle Staft Training ]
72643 14903 (00511) DESERT STORM Qunnery Training 9
72646 26007 (00512) DESERT STORM Design flaw in Bradley 1"
72954 21114 (00513) DESERT STORM Control ing counterfire fight was & Division fight 12
72934 58531 (00514) DESERT STORM LRSU contral and operations gravitated to cavalry units. 13
7293 00604 (00515) OESERT STORM Cross-FLOT Apsche operations were planned in short periods well ¢ 14
74935 Y7860 (00516) DESERT STORM Artillery fire agninst moving armor is ineffective 15
72039 07998 (00517) DESERT STORM USMC Breaching operations 16
77939.20812 (00518) DESERT STORM Observations on reconnaissence 3
74049 74398 (00519) DESERT STORM Azimuth indicator for M1AY } ‘
750%% 08274 (00520) DESERT STORM Combined Arma Battelions 4 ]
730%6- 12023 (00521) DESERT STONN GVS-5 in 8 good plece of squipment 5
7i% 7 19678 (00922) DESERT STORM Vehicle marking system works 1
THISE /74KY (00%23) DESERT STORM Heavy mortar platoon I8
THINY 34500 (U0H24) DESERT STORM LRSOs ore mysplaced A
13084 8O /0 (UDSZY) DESERY STORN Divisions noed & imapery interprotation cell 9
3137 GB2/% (00926) DISERY STORM Reserve components in C$/CSS 10
YA 4h620 (00%27) DESERT STORM Haneuver doctrine |
Yha SBUAT (O0528) OESLRT SIORW Maneuver training
WIYhh GHWWE COUM Y DESERT STORM Leader development 4
WOwhe 70711 (00530) OLSERT STORM Hancuver organ) zation 19
YnoYs 74s59 (00531) OESER! STORM Divisional cavalry [
QUYhe ROLNS (00532) DESERT STORM Mater el summary 4
YUVsS BA%AL (00533) DESERT SYORM Command and control 9
YU9Hs B4AYSS (00534) LESERT SYORM Combat service support 10
709%6 86831 (00535) DESERT STORM Fire support 1"
HW9s6 A915% (00536) OESERT STORM Intelligence 12
909%4 VIHYE (00537) DESERT STORM M1 Gurwery &0
Yauh/ st (00538) OESERT STORM M1 Hove 808 17
UIHZ 19387 (O0YID) DESERT STORM M1 Communication 19
YUYh7 29/99 (00%0) DESERYT STORM M1 Survivability 20
OS2 31496 (00541) DLSERY STORM M1 Doctrinal 1xnsues 21
YU 36917 (D0%42) DESFRT STORM M Training insues 22
YL ABILY (ODSEY) DESLRY STORM M1 Leuder development 24
YUY SBESG (OD%44) DESER) STORM M1 Orgnnizational issues 25
V0957 40124 (0054Y) DESERT STORM M1 Moteriel fusues 26
90957 43498 (00546) DESERT STORM M1 Maintenance fssues 28
YOWh Y 46101 (U0 7) OESERY STORN Mi Conmand tank 43
NS G260 (00%48) DESERT STORM Miscellsnoous M1 materigl ‘esuen 10
QY G921 (00549 OLSERT STORM Fire support xsues 4é
YOWH7 S48 (00550) DFSERT STORM Mortars 46
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JULLS TITLE LISTING
JULS W) NIUKNAM TILE AUl
QUISZ- /707 (00551) OLSERT STORM Artitlery 3
9095761996 (00552) DESERT STORM Attack helicopters 3
QUIST- 81567 (00553) DESERT STOMM USAF BAl 34
QUST - K407 (00554) DESERT SYORM Air defenqe ]
Q07 84967 (0095%) DESERT SYORM Mobility, countermobliity, survivability &0
QU5 7. BBL3Z (00556) DESERT STORM Doctrinal issues %]
QOV? 9Mt6s (00%%7) DESIRY STORM Training issues 'Y
UV WG (00598) DLSLRY STORM Organtzational issues 8
00058 09704 (D05S9) DESERT STOMM Fire support and chemical materiel issues 49
QUIB- 16977 (00560) DESERT SIORM supply ' 4
Q0988 26216 (00561) DESERY STORM Transportation 50
9095827369 (00562) DESERY STORM CSs-maintenance 52
Q0058 28956 (00563) DESERY STORM C$S doctrine 33
N8 41593 (00544) DESERY SIORM £5s training [ 1
UTHB S$51¢ (00565) DESERT STORM €SS (eader development 9%
QUIOH SREH4 (U0S66) DESIRY SIORM C88 organization 5
QOWA 47192 (D0547) DESERT S1ORM C56 materiel SA
QUSLN H S (00%68) DFSIRT SIORM Direct exchonge of Field Uniforms and personsl clothing ot
VILHK U606 (056V) Of SLRT STOMM Fombat vehicle crewman’s (CVC) uniform (1)
B 116 (00570) DESERI SIORM LVC halmrt oA
QUNL8-6139% (00571) DESERT S10RM Sallistic Laser Eye Protection (BLLP) (5]
90958 66185 (00572) DESERT S10NM Load bearing equipmnt )
90958-6/7571 (00573) DESERT STORM Protective mask carrier (14
SUPLB-69261 (00574) DESERT SIORM Chemical deferss equipment “
90958 - /3257 (00575) DESERT STORM soldier support doctrine 9
Q0USB 74440 (00576) DESERT STORM Soldier suyport treining 10
90958 /4649 (00577) DESERT SIORN Soldier support Leader development n
YOUsH - /He $6 (00578) DESERY STORM soldier support orgenization rn
90958 79658 (00579) DESERT SIORM soldier support materie! n
80234 -02189 (00580) DESERY STORM Advance Guard reeds tanks
80238 73430 (00%81) DESERTY STORMN Movement plamning difficult for heavy division in desert
80236 82946 (00582) DESERT STORM Lack of Heavy fquipment Transports (WEY)
80257-73216 (00583) DESERT STORM S Ton Vehicles lack mobsility
RU238 %4187 (00584) DESERT STORM Desp Largeting and deep fires
0238 84792 (00%5) DESERT STORM Plening process
802410 44246 (00584) PESER! STOMM Doctrinal uae of fire control messures
R026 % 29799 (0UYS7) DISLRY STORM Fire support hindersd by not knowing friendly (ecstions
BU¢4 7 366454 (OOSBR) OESER! STORNM Clearance of NIRS fires
80267 95499 (00589) OESERT STORN Use of Battle Drills by Combat Elements
B0248:-44114 (00390) DESERT SIORM Use of G'S navigations! sid during OEBERY STORM
80249 18037 (00501) OESERT STORN Need for onboard navigational device in n1 tank
80249-99%%4 (0D05%92) OESERY STORN Graphics ured on operational overlaye
8025041554 (00593) DESLRT STORM Redio support of TAC CP
802%0-83403 (00394 DESERT STORM Command Post orgar.izetion
B0O25¢-4VUY (00598 ) DESERT §1ORN Interopcrabiiity bitwaen joint forces .
B02%4 4 HAD (DOSS6) DESER! ¢ 10RM Army/USHC interoperability
BU%Y Y584 (00S97) DESERT STORM Satellite/nircraft photos
80532 446558 (U0SVA) DLSENT STORM arigade lovel maps .
50% 35 20447 (00599) LESERT SV1CAM Lack of information in the thester
80631 $7624 (00600) DESERT STORM Reproghution of copies et Bn Lovel %0
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(00601 DESERY
(602 ) DI SERY
(00603) DESERY
(00604 ) DESERY
(0060%) DESER
(00406 ) DE SERT
(00607) DESERT
(U0608) DESERT
€00609) DESERT
(00610) DESERT
(00611) DESERT
(00A12) DESERT
(00613) DESCR!
(N0614) DLSERT
(00615) DESERT
(00616) ODESERT
(00617) DESERT
(00618) DESERY
(00619) DESERY
(004620) DESERT
{2 1) DESER?
(2¢) DLIERT
(00623) OESER!
(00624) DFSCRY
(00AZS) DLSIM
(00626) D) SHRY
(U0b27) DESERT
(00628) DESERY
(00629) DESERY
(00630) DESERT
(00631} DESERT
(00632) DESERY
(00633) DESERY
(U0834) DESERT
(N06S3) OESER?
(00636) DESER?
(00637) DESERT
(00638) DESERY
t00639) DESERY
(10640) DUSERT
(U064 1) DESLRT
(0U6L2) DESERT
(ON643) DESERT
(00664) DESERY
{1064Y) DESLRI
{00646) DESERT
(ND64T) DLSERT
(00648) DESERT
(00649) DESERY
(0U6%0) VESERT

STORM
S10RM
STORN
STORM
STORM
STORN
STORM
STORM
STORM
STORM
STORM
STORM
STORM
STORM
STORM
S10RM
STORM
ST0RM
STORM
STORM
S10HM
STORM
SIORN
STORM

STORN .

STORM
STORN
STORM
STORM
STORM
STORM
STORM
STORM
STORM
sTonm
S10RM
STORM
STORM
STORM
STORM
STORM
S10RM
STORM
STORM
S1ORM
STORM
SIORM
STORM
STORM
STORM
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* Limited Intel led to unrealistic preparation
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JULLS TITLE LISTING

TITLE PAGE

Accountability of meps
No teanulntor With task force during or atter breach
Positioning the Task force in & Srigede perimeter with no swmunit

Limitations on reconnaiusence of assigned pouitions

Ident ity ing sector for night tdentification

Meintaining al igrment with adjacent units

Receiving follow-on orders prior to attack

Bapgage craated unnecesaary friction during deployment

Piecemeal companies to TAA ROOSEVELY

ADA unnecessary at company level

Shortage of MBAY batteries

Fratricide via ertillery 51
fuel shortage during attack

Repair parts for the W1

Consol idated recovery/maintenance assets.

Receiving non'mission-cepable commo equipment

Worale support

Awmunition quality assurance inspection

Uni forms and TA-50

Painting ot vehiclew

Plows aviiisble to the breach teom

Attached platoons not ready for combat with company 52
Nismanagement of avaiiable manpower at MM

Company depluyed to combat without weapont or radion

Shot tage of repair parts for armored vehicles

Mortar support of Scout platoon 1)}
on Board Navigation Devices

Use of TiRkg

Vsc of Degraded mode gunnery

Tank Commander personal weapon

Information on (steral units

Coordination of Night Passage of Lines

Base Company 5
MO Force Structure

FOs could not ocbserve enemy targets at night b}
Fire support plan for breach was issued well after the mancuver p 56
vehicle for IF FSO 57
FIST were unable to accurately determine their position. 58

Effective use of satellite imsgery.

Lovking ahead to future battles

Real time intelligence during battle,

Issue of maps

Lack of maps

EPV control

Use of the ACE

Repair parts system

Mine plow straps

No direct support maintenance available at port
Repair parts for new and/or special equipmant
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JULLS TETLE LISTING

JULLS NO. N1CKNAME TITLE VAL
8093213503 (006%1) DESERT STORM No direct support seintenance availstie st port
80U33 UNHOY (00452) DESERT ST0AM inadequate transportation support
8093590006 (ND0A53) DESERT STORM Heavy Equipment Trangport (ME1) suppurt » {
80934- 31815 (00454¢) DESERT STORM Civilian WET support ’
80936 19474 (00655) DESERT STORM telephore service in the port
8087 Y5074 (U0R56) DESERT STORM Tier 11 smmunition carricd by the ta:k force
B0VA8 57010 (00457) DESERT STORM Port to TAA recovery/maintenence [ 3
80939-50740 (00458) DESERT STORM Ses-transport equipment sequenc ing ‘
8094002054 (0DA59) DESERT STORM priority of supply support }
BUDA7 94A96 (00660) DESERT STORM $1 has inodequate computer, typewriter, snd reproduction support
80948 96810 (00651) DLSERT STORM Dropping medicsl evacuees from unit rolls
80949 40004 (00642) DESER) STOMM Attachments without battierosters
80951-81143 (00643) DESERT STORM Publ ieations snd blank forms were W available in K70
80952 41345 (00644) DESERT STORM Very \imited access to PX facilities
8095491719 (00645) DESFRT STOMW Lack of timely meil
BUYYYS H7k/7 (00666) DESERT STURM Wow arrivals that are misaing specific items of equipment
HOUNA S1164 (00847) LESLRT STORM Class | cycle
BUVH7- 34006 (UDKLB) DESERT STORM Availability of water
81231 41666 (00A49) DISLRT ST0RM Clasn 11| package products
8147 2UYB/ (00670) DESERT S10MM Concept of support
81235 S99 (00671) OLSER! STOAM tactical necurity of €88 vehicles
81233 01636 (00672) OESER!T STORM $85C
81234 73024 (D0675) DESER! STORM TA-50
81234 4,17 (00674) DESLRT STORM field Ordering Officer Reatrictions
B124% 20579 (006/5) DLSERT S1ONM Laundry
1261 27849 (00A/6) DISLRT STOAM Clesu V111 resupply
81328 18194 (00677) DESERT STORM Patient tracking from medicel reports
81340-65760 (00678) DESERT STORM PROFIS physiciane to train with bettalions in pescetim
81347-80055 (00479) DESERY STORM Aid station viait by the Division/Brigade Surgeon
81348° 42671 (00480) DESERT STORM M17 Sanator Decon Apparatus repair parts
81431 98465 (00681) DESERT S1ORM Lifetime of opened/worn MOPP suits
B1437-70157 (00482) OESERT STORM Task organization in the desert come too lote
81633460145 (00433) OESERT STORM $1 has insufficient vehicular assets by WTOR
81459 13218 (J06B4) DESERT STORM SIMNET Time
81659 34479 (00685) DESERT STORM PCOFY
81659 47420 (00688) DESEA) STORM Desert acenarios in UCOFY
81659 /7612 (0D4B7) OESER! STORM Active Tenk Table %11
81659 VAOV0 (006AB) OESERT STORM Degreced Mode Gunnery
81937 40428 (00489) DESER! $10RM thermal Vehicle ldentification
8193596510 (00490) DESERT STOPM Losder's machine gun training
81934654049 (00491) DESERT STORM Limited viuibility trainirng
81935-04823 (00492) DESERT STORM Call for Pire 9
B1935- 23580 (00493) DESERY STORM TPGID
H1935-42007 (00494 ) DESERT SIORM tmalier Targets/Better Training Ammnition N
#1936 05849 (00695) OFSERI STORM Friendly targets
1934 /4306 (00696) DESERT STORM 25w SARO1T
81934 18068 (00697) OESER) SIORM 120 mm ammo
92531 20465 (00698) DESERT STORM N1 air induction system ’
92333 YUu2 (00899) DLSERT STORM N1 fuel system
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