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CLEAR THE WAY

By Major General Clalr F, Gill
Commandant, (LS. Army Engineer School

One Corps, One Regiment, One Fight

hat an axciting tme o bea a soldier and an

engineer! i has besn an honor and a great

privilage to have served as youwr commandanl
for the pasi two years, | titled this, my final note o yvou,
with a thought that has had special meaning for me
throughout my 30 plus years in uniform. One Corps,
One Regimant, One Fight is a unifying theme which
acknowledpges thal we are all pari of the same team—
whether miltary, civilian, or confractor; or TOARETDA
Army, U.S. Army Corps of Enginears, or Depariment o
Public Works. Ours is a noble profession based on the
physical and technical realities of nature. It provides
service and suppord 1o the Armmy, 15 combal manauver
glements, and the soldiers and civilians of this great
naticn,
I built on the tarm “relevancy” in two of my State of
the Branch spesches during annual ENFORCE
conferences here al Forl Leonard Wood, My inlenl was
to awaken the broad engineser community 1o our raison
d'afre and to wam f1hat we will be dimmnishad by
infighting or an unwillingness to change and adapl 1o a
rapidly avalving world. We live in an envirgnmanl {hat
is largely governad by immutable laws of ecomomics
and physics (gravily, force, weather, etc.), but we can
gain afficiencies through betler use of the tools of
science and technology, Improved systems and
aulomation, and improved business practices. We will
never fall o Irrelevance because ol the critical natura
of whal we do: Engineers pravide life suppart; maobility,
countermobility, survivability, and topographic support,
protect the environment; and construct struciures and
faciliies. However, If we fall o react to our cusiomars'
needs, do not demonstrate our ability 1o halp others
gat helr jobs done, or point the finger of blame al
others, wa will conlinue o suffer al the resource
iroughs. Counter o the basic principles ol humilily, we
musi extol the vidues of our soldiers and worklorce
and champlon the greal work that they do. We must

remain agile and flexible—and ready o do the dirty
work,

Our halowed Enginear School is evolving 1o mast
the needs of the 215l century. ©On the Tth of Jung we
broke ground for the construction of more than 200
million worlh of new educational and training laclities,
We accomplished this with ihe assistance of the
Kansas Cily Disirict of the Corps ol Engineers, a great
civillan contractor, and much support from TRADOC
and the Depariment of the Army. Now we are embarked
on an exciling veniure with our brethren from the
Military Police and Chemical Corps branches 1o create
a naw schoolhouse concepl we call the Maneuver
Support Center or MANSCGEN.

The top=quality Taciifties we will consiruct are just the
visible part of this veniure. Far more important is the
spirit of cooperation wa are angandaring with our fellow
lsaders from Ferd McClellan, Together we will
consolidate and inegrale what is possible, comman,
and makes sense, while prolecting our branch
identities. | can report that we will save the Army a jof of
dollars and people. With your help we will make this
veniure work really well,

I've left some work in prograss. For example, we are
fighting io save the principles embodied in our ERI
organizations, creating joint doctrine (which is moving
quite well), and developing the Grizzly, Wolverine, and a
family of mine-detection systems. A never-ending battle
Is the need o garmer crucial resources needed 1o teach
and train future generations of leaders and soldiers, We
ara beginning 1o think of oursalves as “masters ol
ferrain,” but much remains (o ba done o make ihis
reality. My replacement, MG Bob Flowers, will have his
hands full as soon as he takes the reins at the end of
July, bt | know he has a competent staff 1o support
hirm., | will el Genaral Flowers thal he can count on 1ha
help and support of our greal Engineer Regiment.
Essayons and farewell.
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THE MULTIROLE
ENGINEER BATTALION

Hy Lientenand Colenel Jamers K. Rowan

& LS, forces prepused e move into Bosoaim in lale
A 1995, crossing the Sava River loomed as a major

phgtacle. In addition 1o the |:|1:|I||.'||;!:uh o 1he niver's
vy, |J|:|'|I|i. and bank codditions, and the snkaovwi Enemy
and mune-thresi  satualion, there was the overnrching
challenge of commund and contrel of the crossing area. The
I# Armored Dhvision needed general support enginesrs o
emplace & flosd bndge and execute the engineer tasks
required to conduct a deliberate river crossing of the division
and o lorpe poction of % Corps asseis. This mission was
assigned 1o the [6th Engineer Battalion (Corpa i Mechanized)
and Task Force Volturno, nomed for the Viliumo rver
crossing conducted by the 15t Armored Division and the 16k
Enginzer Batalion in laly during World War 11, This article
descithes the formation of Tazsk Foree Yaltiono, the mssions
execuled dunng Uperation Jont Endeavor, and the bepefits
ol a mulurade engipeer battalion [or Tufure operudions,

Task Force Yoliurno

fien amatinlly  lormed, Toask PForce  VYollzmo
included the 16ih Engineer Battalion, the S502d
Engineer Company (Assault Float Bridge). the

586th Engineer Compony (Assault Flost Bridge), the 35th
Engineer Company (Medium Girder Bridge [MOGB]), and the
335th  Enginger Company (Combat Support Equipment

2 .El'rgj'n:rt'r

[CSE]L. With this had
mechanized combal engineers capable of conducting any

orgapiztion, the wsk force
o EREINEsT MIssion, In addition, there were [ixed pnd
liowa |:|r|.|.13:-|.' companses 10 Cross the Sava Kiver and the Uk
butld and upgrade mads, sccess roules,

approgches, nnd ramps o the nver

I.'I:llll]i\'.lﬁ}' [{3]

The 125k arganddtion of separste compandes under a cofs
mechanized engineer battalion Follows Army
dociring, F& 5-10b, .Hn.l.;me:r f.:'|l'.||'.l'ﬂ'|'l|'.lr:ll:, states thar one of

Cirredl

the capabilities of such a battalion s to provide command and
contmel [or assigned and attached units. Task Force Yoltumo
deployed out of Germany nhead of the 1st Armaored
Davision's organic engineer nssels and amived in Croatia and
Bosnia before the direct support enginger units aligned with
the division's two brignde combat teams. Based on o habitunl
training relationship developed in Germany, fwo companics
of the 16th Engincer Battalion were prepared to provide
engineer support 4o the 1-1 and 3-5 Cavalry Sgquadrons and
the 4-12 Infantry Battalion. Using corps engineer assefs
allowed these key mansover uniis to have dedicoted engineer
support as they maved into Bosnin ahead of the other 151
Armored Division monsuver ond engineer  elements.
Mearnwhile, the Task FPosce YVolturne headguaners, one fine
company, and the separsle companies completed the missions
assockated with crossing the Sava River
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A bulldezer from the 535lh CSE prepares ramps &l (he Sava River 1o supporl the division's redeployment
1o Germany.

Missions

Thn: Ist  Armmored Division Engineer Brigade
commander reahred the ndvaniages the el niode
ENFIneer haitabion proveded (o diviaon operalions anil
clected to keep Task Porce Vollumo intsct throughout
Operation Joim Endeavor, Bary an 1990, the flom bridge
pompanes refurned 0 thelr lwane stations, and the SHh
Engineer Company (MOGB) joined the ask force, With i mix
of combsd engneer companes, brdge companies, and 2
consiruction company, Task Fore Voliumo could execute
almost any engineer mission reguired in the [st Armored
Davision sectar. As U.5. forces moved fartber south inio
Bosnia, elements of Tosk Force Vollumo continued (0 move
shend, They cleared amd proofed routes, apgraded main supply
roates, conduocted  hundreds  of  kilometers  of  rouss
reconmaissance, reconned and classihied more than 100 bridges,
emplaced armored vehicle-launched brndges (AVLBs) 1o
pgrde key rowtes, builll MGBs, and hauled in pravel 1o
consirucl much-needed parking ond maimenance areas

Force Struciwre.  Throughout the first 11 months of
ﬂ]’.luruliﬁu. Jorat Endeaves, four hanabion-sized U5, EngIeef
s |.||'r|=|1|.|:|.i in the Task Force BEagle secior under the 1st
Armored [Hvision Engineer Brngade commander, Two
divistonn! enginesr bamalions (the 23rd and the 4ikh) were
in direct support of (e two brigade combat teamns, The 1618
Enginzer Battalion {Corps)iMechanized) and the 94tk
Engineer Battalion (Combat)(Heavy) opernted n genedal
Support of the division. Several smaller :nFinﬂr T3] ]
operating in whe U, secwr came (rom  mulunational
brigndes—Russian, Danish, Finnish, Swedish, Turkish,
Hungarian, and Romanian,
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Task Organizafion. Within this robust engineer force
structone, Thsk Poree Volurso beought several unigos
capabilities v the fight, the most imporiant being the ability to
internally task orgamize for any mission. The combat engineer
battalion provided a mechanized force copable of conducting
clearing or proofing missions. Organic S0-caliber mnchine
guns mounted on armored wvehicles provided security
Bridging was possible uwsing either AVLBs or the MGB
COMEMAnY, Sewiral MOBs were 1:r|1[||.uL‘v|.'|J and later r|."|:l|;J|.'-\'_'|J
with Bailey bridges, Sipce the bpdge companies wene
attaehed v Task Force Vialiume, the security and countermine
unp:l'l:th:.l I'rI.'Fll.l'.'i.IJ]}' required foe hrl.dging m Bosna wenas
pn:w:ldl.'d without acelitnonnl units, Task Force Yollurng also
ran 0 lhealer hndgg p:l.rh. wilh Up I seven sels il Hatley
hnl.]gr.:l. o hand., Honzonlal congdrechion amd & tremendoos
bzl |_'.1.r.|.a|.'1|.|i!3,' alien were avatlable walhin the task farce

Since il had such diverse capabilities, Task Force Voliurmo
wus located at {':lm'rl Bedrock in the cenier of the Task Force
Eagle secior, The |, 2XEk-man base CRmp Wwis the only base
camp in Bosnin where an engineer commander served as the
senior taclical commander, The central location allowed task
force units to opemle anywhere within the U5, sector. The
mix of wheeled and tracked wehicles allowed soldigrs o
operale throughoul the division’s vasi geographic ared

Task Force Vollumo units pugmented the 23rd and dith
Engineer Battalions, which supported the st and 2d Brigndes
of the It Armored [hvision, Typical support included
miinefield clearing; bunker destruction; and hardstand, combat
trail, and ammumnition helding area construction. Task force
companies also provided engineer sopport lo wnits 0 the
division that lacked a task force engineer battalion in direct
support of their base camps amd operstions. These ubits
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included the comps supporl group, the divisional aviation
brignde, the anillery brigade, the division main. the division
rear, and several remote signal sites within Tuzla Valley.

Force Protection. For Task Force Voliumo umits. the
Primary enginesr mission was assisting with force protection
at base camps. The task force constrmucted several hundred
bunkers ond fighting positions throughout Bosnin. They also
provided technical expertise and supervised the sandbagging
of thess structures, The task force emplaced more than 100
kitometers of irple-standard copcertinn wire and huoilt
numerous checkpoints and guard points. The division used
concertatners (cloth-lined, wire mesh bastions filled with
rocks, sand, shale, and earth) to provide protection against
direct-fire weapons, Because of the high cost of delivering
vagl amounts of Gll to base camps, 1ask force units began a
shale quarry, They hauled more than 50,000 cubic meters of
fill for protective struciures. This was critical because
divisional battalions do ot have damp trucks. By combining
the assets of corps mechanized companles, the bridge
companies, and the CSE company, Task Force Voliumo had
the equivalent of more than 100 5-on demp tmicks 1o
conduct their enormous haul mission.

Gemeral Support. The general support role of Task Force
Volturno allowed the division engineer some lafitude in
directing engineer effons, Mancuver brigade commanders
kepl their direct support engineers [ully emploved, The
general support engineers gave the division a capability 1o
shape the fure battlefield. They worked on redeployment
routes, bridge and rafl ramps, bridge anchor systems, and
redeployment base camps while direct suppent engineers
conceniraled on  such  rone-of-separation  missions  as
clearing minefizlds and destroying bunkers and trench lines.

Each of the multinational brigades broupht an engineer
capability, but they sometimes lacked enough engineer forces
to complete missions within their sector. The multinationnl
enginesrs were aftoched to their country's maneuver forces
and did not receive onders through US. enpineer channals.
General support engineers allowed the division cogineer to
infloence engineer efforts in the multinational brigade sectors
without having to change the division's sk organization of
become owverly directive with another nation's forces.

Countermine. As the only corps mechanized engineer
battalion in Europe, the 16th Engineer Battalion was charged
with becoming the countermine proponent. Long before
deployment, battalion officers and senior NCOs and
engineers from other units in Eorope traiped af Fon Leonard
Wood to develop a countermine assessment and a training
plan for wnits deploying to Boesnia, The 1éth Engineer
Batialion conducied mipe-onendstion tradning for the
division units deploying first. When the banalion received
orders to deploy, training was moved o the Combat

4 Englneer

Manewver Training Center (CMTC) in Germany. The CMTC
adopted the battalion’s program of instruction as the standand

for all LS, soldiers and support personnel deploying into
theater,

Benefits

he 16th Engineer Banslion was able io successfully
I organize and sccomplish 0 wide range of missions.
Aome bepefits of o multimle engineer battalion include:

B As general support engineers, they were nol as con-
drained by habitsal relationships as the direct suppon
engineers, The unit could internally wmsk organize and
mass efforts as necded. The direct support engineers of a
division typically are allocated an engineer company in
suppint of & maneuver tusk force, and it can cause grest
concern within the brigade if one 1ask force loses 13 nor-
mal share of engineer battalion assets,

B The comps mechanized modified iable of organization
and equipment (MTOE) supports & large, diverse organi-
zation heter than the divisional MTOE,

m  Corps mechanized units have a slightly greater command
and control capablily becanse they are authorized a
communications officer, an intelligence officer, and 2
maintenance officer. These positions are nol supporied
under the divisional MTOE.

®  More mainlenance personnel are allocated 10 a comps
mechanized unit than fo a divisional engineer unit, Thas
extri mainienance capability allows units 1o operile over
prepier distances ond (o be less reliont on 0 maneuver
iask force for maintenance and recovery supporn.

Task Force Woliume also provided several less obvious
benefits:

Command and Control. A key advaniage was the sk
force’s abdlny 0 provide command and control 10 the
separale engineéer companies. Doctrinally, the engineer
brigade hendguariers performs this mission. Howewver, the
austere  headguariers of a  division enginesr brigade
supporiing 15 bngnde-equivalent units conld not provide the
same degree of support to companies as Task Force Yoltumo,

Flexible Struciure, The copabilities within the muoltinole
engineer battalion provided the engineer brignde and the
division commander with o flexible cngineer stractere. While
engineer units were never kepl in reserve, the muoltirele
battalion was able to reallocate forces and respond quickly to
several emergencies within U5, and multinational brigade
seciors.

Prafessional  Development. There —weme  many
developmental opportunities for officers assigned 1o the lask
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force, OMfTicers from nttached companies typically worked in
their specialized aren and seldom inermcted with other
companies of A hattnlion stafl as tosk force officers did
during Opemtion Joint Endeavos. In tum, the pttachment of
up to foor additiona] compankes with very  differend
pguipment and personnel  provided a  wemendous
opportunity for battnlion siaff officers 1o manage o wide
spectrum of requirements. FM 5-100 states that an engineer
battalion can provide command and control for up to five
compantes. Tisk Force Wolturmo's ability o contimsous]y
command ond control six 0 eight units was due o the
mission, enemy, ermain, woops, and tme. available (METT-
T} in Bospin Once the Task Forve Eagle secior was
established, the headquarters was relatively ststionary and
secure and could devote additionnl staff effort 1o the
companies. Also, the dehbemte pace of this opemtion
wllowed a greater span of control than the typical fost-paced,
high-intensity operntion allows. All task force members
benefited by working topether on the wide wariety of
missions—mine clearing and proofing, bridge and rouwte
reconnaissance, force profeciion, road construction and
repair, airfield construction, bridge construction, overhead
anchorage system design and construction, secunily, and
base-camp construction and decommiissiosning.

Limitations
ask Force Volurno overcame several limitations,
meost of which could have been avoided with proper
plunning.

Funding. Funds were suspended or diverted froom many
corps units to pay for the st Armored Division's mission in
Bosnin. The l6th Engineer Banalion's  deployment
preparations were halled o defayed several times due to
insufficient funds, Eventually, the I1st Armored Division
Engineer Brigade provided funds for critical deplovenent
supplies.

Reports and S0Ps,  Even though most Task Force
Wollwrmo units were Trom the 1308h Engineer Brigade and
were assigned 1o the same corps as the Ist Armored
Divigion, they used different repons and tactical standing
opersiing procedures (S0Ps). The problems resulting from
these differences decreased as Bosnia-specific SOPs were
developed and implemented.

Egquipment. The fielding of new equipment,
specifically the single-channel, ground-1o-air radio system
(SINCGARS), had not been completed for all corps unils
when the deployment order was received. New radios were
installed, but this placed great logistics and training burdens
on units thot were already busy with countermine operations
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and deplovment preparations. The 53th Engineer Company
from Fori Riley, Kansas, never received the SINCOARS and
had to rely on older, less capable, and not fully compatible 12-
series radio sysiems.

Logistics Support, Once in sector, contimen] changss in the
maintenance and supply units providing support wos 8 major
challenge, The 16th Engineer Batialion was supporied by six
different mainlenance units during its deployment. With each
change, the logistics trail became longer. During one period,
repadr parts were unavailable while the supply system iried to
catch up with the tactical siiuation

Personnel.  As the deployment cominwed, personpel
shortages increased. Early in the operation, Task Force Voltumao
units were resourced ai 100 percent of their autherized
persennel strength. Throwghoat the year-long deployment,
Iosses exceeded gains, amd by the end of the year units were
down 1o abowt B) percent of ther authorzed personnel,
Dvisional engineer unit strengths declined @1 4 lesser rale
Although Task Foree Volturno onits were attached 1o the st
Armored Division, personnel managers in the division cowld
nat affect persennel strengths in aitached corps units since they
wiald eventually redeploy to their home stations.

The Future

he mubtirole engineer battalion works—it was validated
I in the Balkan theater of operations. While this operation
had & specific missdon with 3 unigque sei of METT-T, it is
possible o extrapolate and viswalize that the concept has greal
potential for any operation where corps engineers will be called
into o divison sector. The mubtirole capability currently is being
fielded for bridge units. Mow is the tme to estabdish the coops
mechanized enginesr batinlions ns multirole task forces. The
minor problems encountered in Bosnin could have been resolved
in o training environment, moking the wsk force more effective
and quicker to establish when needed. The foroe stnoctiare is in
place. This proposal does not require additional forces or funds,
Let’s task organiee now and ged the most oul of the engineer

resourees we have avallahle,
ik

Liewtenant Colonel Rowan comprpnady the 540k Engineer
Bartalion in Bamberg, Germany, and commanded the Tk
Engineer Batfalion and Task Force Voltwrne in Bosnla-
Herzegovina, He previpusly served with the Tth, the 82d, and
the 200ch Engineer Bamalions; the 4rk and the Stk Infanrry
IMvislens; ard was an disloant professor of mathemotics af
Wesr Point. LTC Rowan ix a graduate of the U5 Military
Acadeniy and holds a master ¥ degree in Operations Research
from Geargla Tech and a master's of Military Arts and Science
froom the Command and General Staff College.
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Multinational Mine-Sirike
Recovery Operation

By Bripadier General Stanley F Cherrie

& Engineer

aring my 32-year (plos) military career, 1 have b the

gread fortune o gamer a sigmbicant amount of service

in multinational essignmens. It began in 1979 with
nasignment 1o the British Ammy Staff Collepe. In 1992, ]
became deputy chief of smff, G263, of the Ace Rapid
Reoction Comps (ARRC), where we plonned and were ready
for deployment to Bosnia in support of &8 MATO peace-
enforcement mission. In 1994, 1 moved fo the 1=t Armored
Division as the assistant division commandes-maneuver
Lintde did | know that | soon would be thrust o the middle of
MATOs Opertion Joint Endegwvor pesce-enforcemen
mission and be part of the laroest multinational peacekeeping
operation in history. During the fourth mosth of this
American-led, Multinational Division Morth operation, |
assumed coieal of he mimse-fnke recovery ofenion
described o fhes arteche.

LJ||:||:_|,- chOmmenianes ane |r|.'tm:r|.||.-|1 o demonsirate he
l\_'III'IIr.III.':I. fiduse ol  dul sl openitions ancl  the
sdvaniages provided by the breadih ol :'rlgim:l,:rmﬂ_ skillz
aviailable in multinational undis, The commentary shows how

thliTicalt 11 s b dperale in heavily mined aren

The Mine Strike

17 Apell 198, A mulipstional patred from the Mocdic/
Polish (MORDPOL) Brigade became disorienied whele
patrplling the zope of separation. The group, consksiing of two
[Danes and nase Lithuanians, entered a minefie=ld and sirock an
anlitank mine with therr bead vehicle, o Mercegles G244,
widch 12 & small, petp-lype wviehicle, The drver a Danish
'|:-:|'i1.'u.1|:., was theown from the vehicle and susiained [atal
injuries. The commander, & Lithuanian leutenant, was irapped
under the overurned vehicle and subsequently died, Two hack-
sedl possengers were cratically |||_|un=|.| and throvwn Iree of he
velncle, Putrel members tn the other two velncles {anolher
CrL240 and an ambulance) were mol mpered. LS. medical
evacushion  (MEDEVAL) lelicoplers camying MNorwegian
Mesfical Company personnel were flown to the scene and lifted
the survivors to safely (see diagmm, page 7).
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The Recovery 19 April. The operation started lute because the Finalsh

18 April. The Danish Bsttahon (DANBN) s2t ap a camp
ahoul 1.5 kilometers from the accident site and assembled
recovery personnel, equipment, and a command and coninel
element. The camp was called Camp Highlander beconse il
was atop a lofty saddie in the norhwest (MORINMCL) sector
of Tosk Force Eagle (s¢e diagram). The DANBN conducted
a photo reconnaissance of the mine-strike area, and their
photographic data proved to be invaluable in the recovery
efforl.

The mcovery leam discovered that the road 1o the
secident site and the associted wood line, although not a
designated or marked minefield, wene beavily mined, Initinl
clearing and proofing operutions 10 approach the accident
sile detonated severnl ontitank and antipersonnel mines,
making progress very slow and deliberute. Mear the end of
the first day, the body of the Danish soddier was recovered,
Al the end of the doy, the Lithuanizn soldier's body and three
vehicles remained in the minefield.
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SISV mine Nail, a large, G-wheeled, armoned vehicle, shd off
the marrow mountain approach wrail, blocking the entrance 10
the command-and-conirol sile. Then, when it was recoversd
and began flaiking, 1t hit o lorge antitank mine and was
disabled {see dingram).

An assessment of the events thu had taken place thus far
produced the following significant facts and deductions:;

B This wos a NORDPOL mission with Thsk Force Eagle in
SUppoIt,

®m  Political decisions regarding the local memorial ceremao-
nigs and subsequent notional funeral arrangements made
time an extremely important factor,

N The maojor approach routs and the srea around the vehi-

cles were beavily mined. Examinntions of mine-sheei
data from both NORDPOL and the U5, indicated mized
(SerbionMuslim) minefickds, which made the extrica-
tion mission even more hazandous.
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B Thsk Force Eagle wmils posscased the requisite equips
meni and expertive bo elfect the extncalion withoot Turs
ther loss of life

The Task Foroe I_-',q-g'ln_' comumander direcied me to move [o
the: site and assure the NORDPOL command struciure that the
iask force would provide any nssistance poasible. We
conducted o miniature war game of options &% o how o bl
use all of Task Force Eagle’s experiise o recover the body &
guickly as poasible withow Farther injary or loss of life. We
determined that equipment such os MEDEVAC kelicopiers
with winches, SISU mine Mails, the U.S. robotic miniflasl, and
g o917 rescue lepm wene needed 1o :||.'L||r|:|[|'.|'|'|| the Fras&n

20 April. |fsih
Engineer Battalion had independently scheduled an aerial
ECONARISSARCE I Preparsion for the eximcabion, In an
aperatien requiring deliberale action and stnect delineation of
responsibilities, this type of imbependent action wos o
problem that could not be allowed
peeded one chain of command of the operation wiodld breal

ok B heoesd o cogenl rexsns, the US

a0 [ cancelled i 'We

into factions working against each oiher, thus increasing the
polential for further tragedy. The energies of the entire nsk
force had to be channeled into one recovery effont

UHGM Mew us (o the accident site. Before landing, we
made severnl aerial passes over the SHe o become offedied
and bring the digital images we had siudied into perspective
From this overflight, we got a true feching for the

envirenment in which our forces would operale,
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SPC Orasco, 16th Englnesr Battallon, and the LS. minifiall depart Camp Highlander enroute o the recovery alte.

We landed om a parrow  pravel moussisiop moad (see
dinpram, page T) and walked 200 meders o Camp Highlonder
The DAMBN commaonder and his operstions officer then
bireled ws mround o small-scale model of the area made from
haked muad, twigs, string, etc. It was primitive bul effective

Wi Dirst consaderedd an aeral oplisn wherern we would
|rier =x rllq.-'.n'r ordnance disposal (ECLE) rh'rl.-.;nnrl‘ o [he
sccond vehicle, ollowing them to use this “safe haven™ aa a
sarting point for bl ;Ir.-hlnp a l-meéter x 15 1o 40-méter
lane o the destroved vehicle
procedune ws sccomplished, the 911 crew would be lowered
i the second jeep, where they would use the clewred lane io
We discarded

This opbion, howeves, bocause of the level ol ramhg needed 1o

Chnce s [Eme-consdrieng

the vehicle and free the leubenant's remains

lower persinne]l oo a4 Z-melerby-2-meler  platiorm
sufrounded by mines and the mondinele amount of Ome
requireg 1o dehbermely privhe nearly 40 meiers

An aliermative |_r||'-|.|.r'n| option was |1|".:".|-[w.| asing the lame
Finmish SISU Maidl 1o clear a path (o' the ambulance, remove it,
then fail o the second wehicle. We would then use the LS
muimifinil 1o heal a path from the second vehicle o the oorident
ate. We condidérod the nsk of ruining the minfal of i kit an
rsk wis
conskbered acceptable. Our multinational alles had mixed

reactiong 1o this plan

anbilank mane, bal bme was entice]l and the

Annlther alternative involved using the Serbian engineers

who had suppasedly sited the minefield

Ihey wanied in be
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flown 1o the other side (the Serbian side) of the minefield
and probe back from there. Data from our Task Force Eagle
mine center indicaied that the area contmined mixed Serbian
and Muslim mines. Therefore, regandless ol the Serbian
engineers' cournge, this option was considered (o be far
beyond the prodent fsk assessment limits allowed for LS,
fomces,

Everyone releciantily conceded ihat the ground opiion
wis the best all-around plan. However, the DANBN
commander tnformed we ihai the SISU mine flad, the
“backbone™ of the ground option, could nost be s the siie for
several hours. This unexpecied delay caused us o recvaluale
our plans because, momy opinion, we could not “bum”™ 6 or 7
hours of daylight witing For the Naidl o asrive.

After anotlser hurried meeting around the ermain model, we
decuded 10 ke 3 combnation of Lhe pnu:nd wnad &nr r.rpli-:mx.
This was possible because a significant capability had jus
emerged from within the lask force. The Russian engineers
had offered a team consisting of two engineers and a soiffer
dog with & hamller. The Russiing had used this combanation
wilh great success i Afghaniston, end | seemed o greal boos
o oiir abality lo salely approach the anza,

About |430, the NORDPOL Bngade commander armived
om sl 10 assess progress and was briefed on our plan, We
also conducied operational brefings 0 the MEDEVAC
crews and BEOD personne]l who would do the flying and
rappelling. Then they returned to their belicopters for some
on-sile crew irmining wed rebearsal of winch and harmess-
lowering  lechniques. Although the rehearsal process
consumed valuable dayligh hours, this was 8 “po shomeuns™
operation from sar (o finish, Rehearsals were o misg!

At 1630, both MEDEVAC helicopiers flew 1o the
sccident sile, where the inseruon of EOD personnel began.
The inlenl was o condisct both (he grl.'lund and ar operaiions
simulizneously untll the Nailing and command and control
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Probed work area shows
the lefl front side of the
overiurned vehicle.

helicopter noise became (oo distrcting to the soldiers daing
the deliberate probing,

Shorthy after |B00, whilke the probing operntion was still i
progress, we gathered aguin 1o discuss plans for the next day.
Timing, command and control, end equipment positioning
were key issues that had to be hammered out.

Meanwhile, with darkness approaching, sir removal of the
BOD personnel was being execuied according to plan. Once
that was done, we made o short elephonic sitvation report o
the Task Force Eagle commander. Before retining for the
night, we made sure that everyone had the mexi day’s
schedale pnd their mission order and that the necessary
equipment wus ready and available.

21 April Back ai Camp Highlander, we gatbered around
the invalusble hand-made termin model, whene ihe Danish
eaginect company commander gave o brefing on the
moming's propected activities, The large Finnish flail had
cheared i3 way o the ambulance withou! frcident and was to
retrace its route 1o the base camp 1o endure o mine-safe staius
on the approach rosd. We had decided 1o use the larger Mail
for that msk because the miniflail could nol withstand an
antimnk mine strike. 'We would save the miniflad] for the
much-needed close-in work. Around 0730, while clearing
behind the ambulance, the large MNail hit the st of several
antipersonnel mines.,

The MEDEVAC hehcoplers amrived on lime and insered
the EQD personnel as planned. Shorily therealter, the combal
camers crew amived and was briefed on the situation. Their
mission wis o caplure the multinational noture of the
operation and focus on the equipment and technigues used.
Their photegraphs were imporant for laier evalwation and
amalysis.

Mow thot the migsisn was in progess, i@ was time 1o think
abeout what was nexi. The foture challenge was the close-in
mine ¢learance near the vehicle itsell., The 911 crew needed
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Aussian mine-sniffer dog and handlar.

space to work safely when removing the victim from wnder
the vehicle Although the crew was good, their cemification
trivining deld ol 1ncliode '|'\¢r||'u'|11|ng im &isch Bomabec spiice or
ander these azardoes combiiions

While |_.l_'.'||r|n'r|.'1! aroand the emam madel, we used aemal
|'|hn|||'-. of the sne o (orowlale |'||:|n ihal miegraied the
probing efforts with thad ol the mamiflla], The mindilail
operalor undersiood what was r|.'|:|rJ|r|.=|.1 and was -:Euu.llln.'l!.
trmined, and rendy to tackle the msk

The moming guict was shatiercd by a thundercus boom
when Swedish EOD persopnel detonated another mine
along the edge of the access mad. Shorily thereafier, the
Russian spiffer team began o proof the rosd keading (o the
accident siie

About 1CEKEL the mmomaflail aperator h-r.g:m the | 1R2-
Eillometer walk o the acoident sate m s lesden shoes angd
un'l|11'u_g:|r|u'r|.lr|l|nr: et F.w:rﬂlu:m wi had I'I-]:L|1|1|:.'I! was m
maled, and there seemed 10 be mone than énough dayhigh
o accomplish the tnsk

Shorly P10y, problems began o occur, My
experiences in Lhe muldnational arena had taought me o
“expoct the unexpected” Prom this point on a the

aller
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operation, that axiom held tnee. For example, the Bpssion
team. whose mission was to clear only to the back of the
ambulance, took it upon themselves o go holf-way to ihe
second vehicle, picking up antipersonnel mines by hand,
disarming them, and throwing them into the woods, This wos
extremely hazardous ond nol in the plan. It had 1o be
stopped—which [ did as guickly ns possible

Another deviation from the plan soon occurred. Although
we had decided to clear o semicircle around the objective
wehicle, the probers had begun to clear a Full circle. This
oplion was the safesl to be sure, but it was not possible due to
the time constraints posed by political pressure fo remove the
body and meet mandated funernl dates. Alter some discussion
with the DANMBN commander, he reluctantly stopped the EOTY
team from pursuing the circle-clearing option,

By 1130, the miniflall operator was in position. He was
cxtremely warm in his protective gear but had the foresight to
strap & dozen bottles of woier to his machine before leaving
base comp. The Danes joked abowl hoving 1o toke a breok o
turn the miniflail operator upside down to denn the water
from his suwit! Although we were working wrler cxtreme
pressune, spirits wene high among the multinational team

Apound 130, the EQOD persomnel completed theilr mission,
In addition 1w the twoe probers, we had inseried a third EQOD
member after giving him o short lesson on how to operate the
dhigital camera and hand-beld video comer, 'We woulkd use his
-\_'I!|1'|.|:-||.p- pl1|:l||.|'-. im o full drew pehesreal owith the 911
pﬂrx:lnnul These pectores allowed the 911 crew 1o delermime
wiiich efurpmeni from themr huge arsenal of tools was needed
al the sie,

Adrer the BEOD eam had been removed, the S50 fiml
began s [Eailing operntions and set off 1010 12 antipersonne]
mines. These cxplosions conlimied our assessment thal Lhe
arca was thickly infested with mines

By 1600, conditions were sel 1o begin the extrication phase
al the operation. An access route 1 the secomd jeep hid been
demined ar the ambulance removed. The manaflail hadd clexred
a lane wider thon the probed lane around the second jecp o the
sccident site, The SIS command vehicle and the 911 crew ond
their equipment were standing |00 meters o the east of (he sile
along with the SIS0 flail. A second minafioil with an opemtor
and Swedish BEOD personnel wers wnsbhing in reserve

Al this point. progress seemed o come b hall, We still had
more than three hours of daylight and could not afford fo
squander any of it 1 discovered that the mission holdup was
because several Swedish EOD personnel were poinstakingly
harsl sweeping an area that hod been faaled for two hours, Their
intent was bo gnin assurance that the aren wos cleared of mines
While that was the 100-percent risk-free meoasure, il would
obviously wke umil dark w0 complete. Additionally, their
activity was ned part of the plan and had o be stopped so we
could coatinue the operation. | isswed orders to curtoil (his
activity and soon had it under control.
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Sequence of Events
17 April

B An 11-man patrol from the NORDPOL Brigade hits an
anttank mina, killing two soldisrs and seriowsly njur-
ing two otfwrs, One of the dead soldiers ks pinmad
under the disabbed wehicla.

B  MEDEVAC halcopters rescus the survivors.

18 April

B Camp Highlander is st up to house the team taskad
1o recover the two bodies.

B |nitial mina-clearing oparations bagin.
B The body ol ona soldier is recoverad.

19 April

B A Finnish 515U mine flail begins fo flal toward tha
accident aila.

B SI5U fall b fotally disabled when i hits a large AT
mina.

20 April
B Second SISU flailis ordered lo the accidend sife.
B EOD parsonnel rappal into the accident area ta probe.

21 April
B Flaling oparalions get o (he ambutanos and vahicle 2.
®  Ambulance s removad,

B FAussian ming-snifler team prools the road o tha
disablad vehicle,

B Mniflail cpamtions are conducted o the accident vehicia,
B The body of tha trapped soldier ks recowvanad,

The miniflail began 1o Mail the area tong the nonh side
of the destroved wehicle, On ils third pass, the mimi{lail
became stuck. Afler several attempts o exiricate i, we
opted fo leave it there and proceed with the rescus operation,

By 1EM), the rescue team began 10 6ift the jeep with
hydraulic packs. We lowered the liter basket 1o the clearing
behind the second vehicle, and at 1835 the body was lifted
oul, &5 the commond and control element, we presented
arms and held our salute until our commde-in-arms was
taken aboard the belicopter nnd flew out of sight,

Lessons Learned

given me o solid appreciation for the characieristics
of foreign armies, which sometimes are markedly
different from those of the U5 Army. The recovery
opertion  described  herein  embodies many of these
characteristice. Lessons leamned from thip eperation showld

Mr S-wear nasociation with multinational forces has
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be applizd o trining and preparations for future operations—
both peacekeeping and war

® Multinotional cperations tuke more time! Differences m
[nngunge; @iics, lechniques, and procedures [TTP); and
doctrine cuuse the pace 10 be mach slower than osuwil,
Operations must be planned n detil, discussed thor-
oughly, and rehearsed more often than in o national umi,

m  Other notions sometimes hnve equipment and capabilites
that we do nol possess. Multinaional commanders muss
knonw the foral copabilities of their forces and oplimize
the mixture for efficient mission accomplishment, The
Swedish EOD capability, the Finnish fail, sur mimilail,
and the Russion mine-sniffer team ore perfect examples
of this mixture.

®m  Dperational commaonders must ssue orders in o tettol
and diplomatic manner. The orders process in multing-
tionnl operntions offen is more collegial ond less stnac-
tured than the LL5. process. Firm control is still o mast.
Time in the unit apd seasoning are the enablers for the
rookie LS. commander lbere,

m  Multinational operations iend o generate actions that are
independent of the bagic plan, | believe this is more o
fumctbon of organkestional & fferences and a leck of under-
standing than meee impulsiveness by subordinaies. Such
actions musl be recognized and kept in check.

Summary

xperience has shown that soldiers of all nations have a
deep core of professionalism that i displayed by all
ranks when called upon 1o 1ackle fough missions such as
this mine-strike recovery operation, Although predominanly
a NORDMOL operation, the entine task foree's resowrces werne
brought o bear in a truly multinational effon fo extricane the
personnel and equipment involved m this disasger, The EOD
probers, the Maikers, the dog hancdler, the miniflail operator, the
helicopter winch operator, and the pilots all shared o common
bond of professionalism, When thelr skills were combined,
they spelled mission suosesd.
¥ spe s Rad

Brigadier General Cherrie bs the assistant deputy chief of
aaffl for training, Fort Leuvenworth, Kamoas.
assigrementy dnclide asziviant division commuereder-mane ver,
ot Armmoved Divizion, Bawrhoelder Germany; and GG,
Headguarters, Atlied Command Europe Bopid Reaction
Corps, Rheindahlen, Germany. BG Cherrie i a graduate of
the British Army Sraff College and the Army Woar College. He
holds a masrers degree in public adminisiration  from
Shippensburg University, Pennsylvania,

Provious

All photographs by the 55th Signal Company (Combat Camara)
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Personal Viewpoint

More Than Technology

iy Major Judson Cook

uch discussion goes on in the
Mrm:fem':un of arms  aboul

whether the t1echnological
developmenis and capabilives avail-
phle o U5, armed forces constilute a
revolution in militnry affairs, The abil-
iy o dommate informotion worfare,
the use of unmanned nerial vehicles i
gnther intelligence, and o tactical and
striege inlemet supporied by satellite
communications certuinly change how
we plan to fight wars. However, history
has shown that technological develop-
menis alone ane nod adeguate to achieve
decisive victory,

[n very recent history—28 Januory
to & February 1997—ihe U.5. Ammy
simulated o future conflict imvolving
the 1.5 military. Personnel in the
“Army After MNext" progmm, a
research proup at Training ond Duc-
tring Command, organized the war
game to examine warfighting issues
possikle within the next 25 years,

In this war game, [rendly (Blue)
forces were surprised when, of the oul-
st of the batile, the opponenis [Red)
destroyed their satellites. Blue forces
relied on the satellites 1o provide the
mlelligence plotforms and digial com-
munications links needed w faclitate
command and control and trock logis-
tics [Tow. The strikes against saellites
confounded the Blee leadership
because their war plans werne based on
an assumpiion of information domi-
nance. While the atisck destroyed most
of both the Blue and the Red satellies,
Red was willing to sacrifice their sagel-
lites becanse Blue was mare dependent
ppon them and, therefore, had moest io
bege  from  their  destruction. One
observer reported that the strike againsi
gatellites ook the war back w the
19503 in terms of technology, 1

12 Engireer

| Rationale

ations Tocus on developing new |
technologies and improving war |

peachines that increase  their
| ahility 1o directly destroy the opposing
| force. Superior Kkilling systems are
bmpoctant, bul they are not the only
basis for winming wars, Regardless of
echnological advances in warfare,
sooner or lnler combat becomes close.
| wp—a man-ogainsi-man striggle for
survival, This has been true in warfare
from the first conflict throwegh the last
and 15 not likely to change, The follw-
ing example typifies this maxim by
| showmg how fechoology  cannid
replnce the hman dimension of sar

Pacific Theater, World War 11

n the Pacific theater in World War
I Il. the Urnited States undersiood the

imporiance of technology but mec-
egnazed that machines were memely a
mizans for achieving a strategic end, In
the 1930s, Japan and the United States
{in the U8, “Osange Flan") envisioned
samilar war plans. The two nations antic-
ipated an initial Japanese conguest of
the tslands in the western Pacific, a LL5
elfort 1o fight Hs wiy across the ocean

toward Japan, and that the end of the |

war would result from o fleet-against-
fleet battie.” The United Stutes therefone
developed machinery and weapons o
assisl in this great nnval batthe,

As the war in the Pacific developed,

the United States equipped msel with |

modern nircraft carriers, bombers, sub-
marines, and destroyers o pursue &
strategy desipned o cut off the Japa-
nese from critical respurces, devasiste

the Japanese economy's ability to pro- |

duce war machines. and demoralize the

Japanese population, thereby causing
their governmenl 1o collapse. In 1941,
Japan had more noval power available
than the United States—ihey had 63
submarines and 10 carrers, while the
LS. had 56 submarines and two carri-
ers, By 1942, Japan incrensed its camier
fleet to 11 (with 550 aircrafi)’, but by
1943 the LLS, increased its naval pres-
ence 1o 600 warships wath 1,941 cumer-
based aircraft Although both nations
developed lechnologically  advanced
Meets, a great naval botile betweaen the
opposing feets did not decide the oul-
come of Uhe war

The Ilapanese uwsed their modem
weapons to deliver the first blow. In
December 1941, Jnpanese noval vessels
ond aircraft struck & surprise atiack
ogainsi the UL5. fleet at Pearl Harbor
Following that ofinck, the Japonese
enjoved o G-month winning sprec as
they expanded their base of operations
froem Japan into the Pacific Ocean
Bacauze the Pacific is so wvast, hoth
countries found i1 pecessay (o gain
operating and logistcal support bages
for their grea fleets on varous islands,

Land warfare in the Pacific wis bom
of the reed to maintain these forward
pperating and logistics  bases, From
December 1941 1o April 1942, the Jap-
nnese gained comtrol of Malaya, the
Philippimes, Singnpore, amnd Balaan,
The Japaness influence spread over the
Pacific as powerful ULS. military feuwd-
ers were forced o withdmw., The
United States found i=ell on the losing
side of a war for conirel of the Pacific,
Millet ond Maoslowski offer o great
summary of the ULS. perspective on the
Pacilic. They write:

Afeer the Allied rowt in Burma in
May 1942, Geaneral Jozeph W Stilwell
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spoke of the dizasrer tn hix thearer, b
his words applied 1o the entire Ameri-
cin experience in the first siv months of
Weerld War 11+

“I claim we got a hell of a beat-
ng...and i is humiliating as hell. " *

The United Stales resorted to o
gmound campmign parily o gain operat-
mg and logstics bases and parily io
gin respect,. Regordless of the reasons
for the island-hopping campaigns
across the Pacific, the United States
commitied itself 1o waging battle
ngainst an enemy prepared to fight (o
the death. Because of the distance of
these island outposts from Japan (and
later due 1o successful ULS, submarine
ntkacks amgainst  Japan's  merchont
manne), the Japanese land forces wers
cut off und locked resources. With their
backs agninst the wall, the Japancse
fought 1o retain their termtory,

L5, military leaders could not and
dicd not rely solely on technology 1o
nchieve their stralcgic goals agminst
Tapun, The battle for lwo Jima, which
lasted for o month in 1945, was typical
of the Merce fighting that occumed in
the Pacific. The capture of this island,
vilued a5 8 base for crippled B-29
bembers returning from rons agminst
the Japanese, cost the U5 forces
26,000 casualties, of which 6000 were
deaths. LS. Marines fought against an
invisible encmy enrenched in caves
nnd bunkers eguipped with machine
guns. U5, forces weed flame theowers,
grenades, snd cxplosives to route thiem
from their hiding plsces. Thuos, the
United Stotes employed woops on the
ground who were eagaged in close,

direct combat. Thebr intent was to goin |

berritory that would enable the United
States to pursue its strateghe bombing
campaign against Japan, US. ground
forces fought the Japanese to gain sofe
pirfields for the 25000 air-crewmen
(flying 2400 B-20s) who made emer-
genoy  landings on Iwo Jima from
March to August 19455

In the 2 1Ff2-month batile for Oki-
nawa m 1945, the Americans had close
nir suppon and more anillery than the
Japanese, who again were dug indo o
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“...Even as nations
develop technology and
improve weapons sys-
tems, they must under-
stand that war requires
the commitment of
ground soldiers who are
willing to die to defeat

their enemy.”

system of caves and bunkers. Ewen
with their technological advantages,
the Amercans had 1o mount an infantry
wisaull o overcome the Japanese, As ul
Iwo Hma, the fghting caused heavy
casualties {100,000 Japanese soldiers
and 40,000 U5, soldiers killed). ' The
Americans were begmning to leam a
lesson we would have o releam in the
Korean Conflict and the Yietnam War:

weyoid iy fTy over o land forever;
you may bomb i, atomize if, pulverize
it, and wipe it clean of life—but if vou
dexire to defend i, protect i, keep it for
civilization, you must do this on the
grouend, the way the Boman legions did,
by putting your young men inte Hhe
mard,

The point 15 thal éven os nabons
develop technology and improve weap-
ons 5y slems, they must understund thal
war requires the commitmen of ground
sobdiers who are willing to die o defeat
their enemy, Advanced wenpons sys-
tems alone have never won o victory,

Ancther related point is that a tech-
nodogically  or  materially  inferior
enemy can fight on terms thit negute
the superior force’s advantage, By
1945, when the battles st [wo Jima and
Okinawa were fought, the U.5. subma-

rnne campaign ogainst the Japanese
merchant fleet and strategic bombings
on the Japanese mainland left Tnpanese
grmd forces wanbng for supplies,
muoferiel, and reinforcements. Yet, (o be
decisive, the Uniled Stales resorted 1o
close ground combai—ithe very fomm of
warare that the enemy wis most capa-
ble of waging, The same argument held
true for the U5 action in Vietnam.
Similarly, in the futuristic war game
described whove, the Red force evened
the playing field by coppling the Blue
force's nformational advanage.

The Lesson

A&, militery forces should con-
tinue 1o develop technology
and improve weapons systems,
Engineer modemization efforts focus
on systems that improve encmy and
friendly sitoational awareness, develop-
ment of digitized termain systems, and
development of intelligent mine sys-
tems. These sysiems enhince engineer
support to the muaneuver commander,
make enginesr confributions o com-
bined arms operations relevant into the
21s8 cenbury, and increase the lethality
aof the U5 Ay, Bul as we develop
these systems, we must realize that they
are merely a means o oan end, We mus
maintain enough visdon 1o recognize that
overdependence on dominating the hat-
tlefield via technology has failed in the
past. The human dimension in comb
MAISE FEMLALN paramount
We should not develop o force based
mainly on the assumplion thal we can
achieve perfect mtelligence and fow-
less sitwation awareness, As we leamed
in the 1997 Army Afler Next war game,
our assumptions may prove invalid. Ouwr
asllversaries may mundc our fechnology,
develop a countermeasure that defeats it,
or pesort 1 4 form of wirfare thal ren-
ders il wseless. In the end, batiles amd
wirs are won because of the will and
determination of young people willing o
fight ngainst am equally determined
enemy. It woald be an eror o convince
ourselves and our aation otherwise,

{ Continwed on page 15)
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Engineers Working
Smarter—Not Haxrder

By Major Anthony C, Funkhouser and Second Lisutenant Mabry Suntner

very engineer who has ever
E driven pickets for hours on

end has little affection for
the casl on, 40- o 50-poand driver.
Dwring countless repeditions, they pick
il up over their head and drop it to dnive
pickets into proond that is often rocky
and dense. The opposing force
(OPFOR) engincers at the MNational
Training Center (NTC} drive more than
3500 pickets per rotation in some of
the rockiest terrmin o Foet Irwin, Cali-
fornia. So the [lith Armored Covalry
Ragiment set oul to flnd & beter way,

The Regimental Enginser Section's
NCOIC conacted o commercial ven-
dor for brochuored on pedmoic pos
drivers of vadous sirpes and -:.';L|:|H1H!:-
ties, A local vendor came 1o the NTC
by demonstrte 3 medium-duty  posg
driver weighing 546 pounds and
requiring o 42 cubic fesl per minute
(cfm) compressor sel al ™) pounds per
sguare inch (pai). It operaed off the
58th Combat Engineer Company's
(OPFORY standard 250 efim compres-
sor and allowed we lo connect wo
drivers simulianeowsly,

The demonstrulion was conducted
m someé of NTC's rockiest teérmnin
known as the "lron Tnangle.” By the
end of the day, as a battle dnill began 1o
ovilve, o siuad with one post deiver
placed 300 meters of iriple-standard
concerting in 17 minutes,

Advantages

arng the March 1997
D Advanced Warfighting Ex-

periment af the NTC, the

I4 Engineer

Soldiers from the 5Bth Combal Englnesr Company operate the two-man post
driver,

1Hh Armeored Cavalry Reglment used
the new post deivers, of “aulomaic
picket pounders” as we call them, 1o
batld o motonisd ffle  banalion
defense. During this defense, 151 Pla-
loon'>Rth Combal Enjineer Lfn:rmp;m],'
{OPFOR) construcied 14 Ji-meler
minelields with antifratrcikle fences
and 14 ¥-meter triple-standand con-
cering fences in 12 hours. Dunng the
Inst 10 defenses before we hod the new
post dnver, our average bme for this
wiork was betwesn 16 and 17 houwrs.
The agtomatic picket pounder operated
similar to o pneumatic jackhammer and
drove picket after picket

A crew of four soldiers operated the
automatic picket pounder, One soldier
drove the 5-ton dump truck pilling (he
250 ofm compressor, one camied the
automatic picket pounder, one operaled
the (hrodile and untangled the hoses
from hushes, and the fourth solder held
the pickels. The soldier opemiing (he
automatic pickst pounder only had 1o
guide the device on the picket. The
weight of the device was sufficient o
drive the pickets when it was operating,
This crew drove pickets for a 300-meier
iriple-giandard fence in less than 20
minuies. |nsiallation time for a 300
meder mdnel eld nl.arki:ng fence aver-
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aged between 7 and B minutes. It took
less than one second o dnve a single
pickel

The speed of the automatic picket
pounder is only one of ils benefits. It
can also dove pickels in almaost any
type of lermain, When we had o buikd
obsincles over broken lerrain and on
hard, compacted tank trails, the awio-
matic picket pounder was extremely
helpful. We did not put pickels across
tank trails in the past, becawse we could
mof drive the pickets o the neceasary
depth with 3 maneal driver. Even with
the nuiomatic picket pounder, soldiers
had to increase the tme the device
operated and pull down on its handles
o get the pickets indo the ground.

On extremely rocky termain, we only
had 10 move the pickets around wntil
we could wedge them between ihe
rocks. Now that the pickel crew was no
longer exhausted from the endiess
pounding with the manoal dnver, they
ploced ihe pickets in degper than nor-
mal, making i difficall o remove
them, With the manual driver, we noe-
milly used H-fool pickets and drove
them an average of & 10 8§ inches deep.
The average depdh for the sutomatic
picket pounder was 12 to 14 inches,
The picket pounder ensured that there
were ne gaps m the obstacles and that
the obstacles would nol come oul easily
ewid m rough termain,

Disadvantages

n the minus side, the hoses
Onuu connect the sulomatic
pickel pounder 1o the com-
pressor seemed 1o calch on every creo-
sofe bush m the desert as we moved
across the obstacle frontape. The hose
would then pall back on the 55-pound
driver that the soldier carried. After
consiructing obstacles for several kilom-
eters, this became very irritating. To
overcome the problem, we constructed
a boom o hold the device and route the
hiose up and over the boom to keep it
off the ground.
Another problem with the picket
diriver was that i drove the pickests too
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deep! When we policed the batleficld
the day sfler o bottle, it was hard to get
the pickets out of the ground. We inied
pulling them out using straps atached
ter o S-ton dump tneck, buat the siraps
conld nod withstand the pressure with-
ol breaking. Then we tned using the
winches on the 54on dump track and
the HMMWY and found thot stes]
cobles worked well in removing the
pickets. In the futare, we will mot set
the pickeis so deep that we connot
remove them,

Conclusion

n light of owr experiemce, we

recommend units consider bo-

cally procuring pickel pounders
if augilary power units are available.
We also suggest thal the Engineer
School include hydraalic picketl pound-
erd ag SEE anachimems.

The sutomstic picket pounder has
albowed us 1 increase the emplacement
speed and effectiveness of obatacles, Its
ability o drve pickets in all termain and
woany depth without exhausting the
soldiers was a greal benefit 1o the
OFFOR. The post driver proved its
usefulness during the Advanced War-
fighting Experiment and will continue
tiv e an integral part of OPFOR obsta-
cle emplacement. Ll

Major Funkhouser lv the Beglmen-
fal Enpineer [th Armored Covalry
R.:';imtml Fort frurin, fn.l'a_',ﬂ'.lnr.l’n_ Pre-
oy arsignments include observenS
contreller, Fort an'n,' sl Eroiup
instructor, Fort Leonard Woeod, Mis-
spieri; Commander, B Company, Sth
Engineer Battalion, Fort Hood, Tesas.
He holds o master’s degree in engineer-
ing management from the University of
Missouri-Rolla and is o professional
Engincer

Second Liewenant Summer (x che /5t
Plooon leader 58k Engineer Cowi-
pany, 11th Armored Cavalry Regimerir,
Fart Irvir, Califorsia He holas a back-
elor & degree in mechanical engineering
Jroum the University af Terneisee.

(Continued from pape 13)
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ENFORCE Breakout Sessions
Tackle Regimental Issues

By Lisitenand Calonel Susan Myers and the ENFORCE Team

ave you ever wondered what really happens at an

EMFORCE conference? Breakout sessions held

throughoat the conference ame part of an Enginesr
Begiment initiative (o pull together oll of the expenence, preat
idizag, amd bssues discussed at the conference. The feadback
gencgated from these sessions is then incorpomted into the
Engineer Regiment's swategic plan. Eight sessions were
conducied during ENFORCE 97 Doctrine  Dewvelopment,
Trend Rewversal and Engineer Qualification Tables, Heavy
Division Engimees Redesign, Light Engineer Force Siructure,
ACE and SEE Readiness, Inegrated Concept Team (Combat
Heavy), Bridging, and Counfermine Concept.

Breakouot sessions provide a forum fo inform personne]
ahout ongoing schoolhouse initiatives, solicil feedback, and
formalize strategic planning efforts for isswes crtical Lo the
regiment’s swopess. This year porlicipants selecled the
seasions they wanted to atend from the ENFORCE apenda
and mosi came prepared for the discussions, which resalied
in some lively debates. This was the first year that U5, Army
Corps of Enmneers (USACE) division and district
commancers participated in the sessions, and we intend 10
include more USACE topics next vesr, Highlights of the
sessions Tallow.

Doctrine Development
By Captain Shawn Howley

he session concentruied on pobleabions cwrrendly

under revision, Feedback and instghts gained from the

dhiscussion will provade a great resounce for authors as
they develop these warfighting manuals, Three manuals were
discussed:

Joint Publication 3-34, Joint Docirine for Engineer
Operations. We  discossed Chapier IL “Joini  Engineer
Fumlamentals” which joml foree  commanders  should
consader when planning and executing enginesr operations thi
parallel, support, or enhance the strutegie goals and campaign
plan. Attendess were invited to review Chaplers 1T and 11T and
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submit comments by 13 May. These chapters appear on the
Engineer School's home page ol hipafweswood sy milf
DRIV IOINT ol him,

FM 90-13-1, Combined Arms Breaching Operations,
We discussed the breaching challenges facing commanders,
the theory behind breaching operations, and the various types
off breaching operations available 10 commanders. The group
provided input on  planned chapges m beeaching
fundamentals and organizations that the author is making in
the field manual.

FM 20-32, Mine/Countermine Operations. This manual
provides U.S. armed forces with lechnical guidance for
comluctng mine and coantermine operations and emphasizes
manever and engineer stall planning wmd coordinaton. It
will he wead h:.l ull elements of the combined arms team.

Trend Reversal and Engineer Qualification Tables
By Caprain Darrell Stnother

¢ began with a demonstration of the “Trend
WRﬂcrsa]“ compact dise (CDY developed by the
Engineer Schood's Combined Arms Bronch. This
aser-friendly CD will help units reverse problem trends
identified at the combat truining centers by identifying some
tactics, technigues, and procedures to cormect them. The CD
i scheduled for distmbution via Interset by Jansary 1998,
Resource issues dominmed the discussion concerning the
Engineer Qualification Tables (EQT) (see charl), The major
issme was Lhe Engincer School's posilion o constroin
development of the EQT by the resources provided in DA
Pam 3150-38 (STRAC manunl). Mo consensus was reached by
the group, and we will contioee to study the issue. Another
point of discugsion b apparent redundancy in e inbles,
Aclive Cﬁrllp-q,mnl umls wanl (o ehminate redendant ahles.
The Reserve Component unils represented at the session want
o maintain some redundincy do allow for both  wnil
certification and qualification,
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Comments gathered duning the session will be used o
revise the EQT. Draft copies will be fielded to selected units
for comments, and the final EQT will be presented to the

communandant for npproval,

Mivmbar Tifle

I IniEddual Crew Weaapons CusiScabian

1l Laadar Damolitions and Mirs Cualificaion
i Individual Dameolitions and Ming Carificalion
I Individual Damalfions and Mine Dualilicaion
W Prelminary Fleaci ia Contaot

Wl Pralirminary Training Cowrse
Wi Intarmeadiate Carificalion Coursa
Wi Imamediain Cuadificadion Course

1% Advmnced Aeact o Contact

X Advanced Training Course

1 dvrnced Carificalion Coursa

xn Acivmnced Cualification Coursa

Heavy Division Engineer Redesign
By Wern Lawrey

he engineer foree struciure is evolving Lo support the
Force XXI beavy division The concepiual heavy
division engineer design includes Bradley fighting
vehicles, Grizely breachers, and Wolverine heavy assault
bridges. The design also includes some fixes 1o the current
heavy division engineer battalions, such as the addition of
an 52 officer, o batialion maintenance officer, ond a robust
engineer reconnaissance capability, The battalion will
focud exclisively on sepport 0 obstacle breaching
eperations.  Extensive reinforcement from engineers ot
echelons above division will be required for other enginesr
functions.
During the ENFORCE Conference, TRADOC announced
n decision by the Army Chiel of 51taff to provide three
engineer bottalions in suppoet of the three mancuver brigades
in a "conservative heavy division™ design (see chon below]),
This design does pol include a separate division engineer
brigade or group command headquariers. The conservalive
heavy division design will ke used during the Division XX1
Advanced Warfighting Experiment (AWE) at Font Hood,
Texas, in November. It and two other designs (strke division
and brigadisi division) will be analyied by the TRADOC

COMSERVATIVE HEAVY DIVISION (as of 14 MAY 1997)

" Number of suihoriesd personnal

ERGUNEEH GROUP

- 3 battallons of 3 esmpdnias sath

= Mo group hasdgquerters

- fuppert piataen 1o farward suppord
tafadion hass company

August [ 997

Engineer I7



Analysis Command (TRAC) before the end of Seplember, as
part of the Division Design Analysis, Phase [11, process. The
stnke division design includes an enginesr group that
commands six engineer companies. The brigadist division
design oftnches an engineer bottalion fo the mansuver
brignde bwi has no enpgineer brigade headguoriers. TRAC
will annlyze only combat capability (not battle command).
The Engincer School will attemipt to provide TRAC with
necded battle command insights observed during the
Division XX1 AWE. This AWE will determine the need to
retain the engineer brigade command structure in the heavy
division

The heavy division will réquine the capability 1o scquire
and use an increasing losd of digitnl termwin doin 1o support
Forie XX1 operntions. We wdentificd the pesd 1o manuge
digifal terrain datn ai both division and brigade kevels 1o
provide needed temmain analysis and temain evaluation
support. for the Army Banle Commamd System. Current
Force XXI experiments show thal terrnin analysis leams
equipped with Digital Topographic Suppon  System
equipment are required at both the division and moneuver
brignds levels.

Light Engineer Force Structure
By Peter Malley

topic of discussion. Rather than make small fives, we

agreed o fix what is broken throughowt the light
force. By doing this, we will exnomine the folal force
regquirement (o detzrming units that are no long required or
where missions may be reassigned o aoguire "hill payers" to
fix broken uniis.

Much discession occurred when we displayed the
engineer support siructure programmed (o light forces, All
attendees understood the type of support wnits will receive
when they go 1o war. We explained how docinne drives thesr
requirements in the 1otal force amd that we will correct the
doctring il necessary,

We discussed changes proposed by the light commuonity
and agreed o work wath the 20th Engineer Bngads, For
Bragg, (o develop a concept [or submission during the Force
Design Update Process {scheduled for summer 1598},
Enginesr division commanders expressed concern abaoid
possible changes to the engineer light equipment company.
They feel this unit is in good shape and should not changs.

The Engioeer School will continue v wark with the 20h

Engineer Bogade on proposed changes to the light fowe
struciure.

Rﬂlﬂign of the lght force structure was the main
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ACE and SEE Readiness
By Muajor Lewis Sedliff 11

he diverse oudience incloded equipment users,
commanders, amd representatives from the Marine

Corps, Thedter Army Area Command (TAACOM),
anel the manufaciurer, Our objectives were (n—

B Provide commanders with systems o improve readiness,
B Updaie tremds and scguire feld inpuit,
B Distribuie 8 CD-ROM about M9 ACE maintenance.

We discussed mmitistives 0 tmining, supporting, and
operating the ACE and SEE that will increase their
operational rales, We described curmrent irmining requirements;
maintenance techniques; and fulure initiatives on parts
noquisition, operator omnd mechanic trmining, and dogimnal
employment. Specific comments ol low,

Traiwing feame. The Army no longer funds maintenaioe
and opersior raining teams—that is now o unit-level cost
Commanders repoarted that the leams are worth the cost wnd
clfort, While the operational readiness rale may drop
immediniely after a wEining leam visii (due parily 1o
increased knowledge of the operator or mechanic), overall
rates soon shoald rse.

Schoolhowre focnx, The Engincer School will remain
focused on training amd organizationn] support. Trdning
inclhedes roguired opemtor, mechanic, and - sostainment
truining, Orgonizational support adjusis appeopriate TOE
TDA levels o0 support equipment, We agreed that the
orgamztional siructure needs improvemen and  fraining
needs frequent adjustmenis, but current initiatives sdequately
adldresy these ey,

ACE CD-ROM. The CD-ROM for M9 ACE mialmenanse
was demonstrated and issued 0 attendees, N was well
recesved and should be a iremendous pssel to umils.

ACE system-unigue party. We must improve the readiness
of this eguipment and “pull” information from the user on
why eguipment fails, Users should complele in detsi] the dats
sheets that asccompuny pans orders so that materiel
developers know why a piecefpart failed (operator errar,
malfunctian, o mechanical eror). This infarmation s
critical, Units must document problems properly o weight
the effort in resolving systemic  problems.  Muteriel
developers should apply the requirement for esch part 1o meet
the “Torm, 0t and function test” and those present agreed
that user feedback will assist in this effart

Local purchage of parts. Local purchases do nol creale a
demand on the Defense Logistics Agency (DLA) and
therefore adversely impact supply availability, DLA st be
aware of our actusl demand,
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Reduced prescribed foad lst (PLL) initintive. Reduced
PLL may sdversely affect ACE/SEE readiness due (o iheir
low density nnd operstionn] requirements. 'We must closely
misnlior paris avallability and their éffecis on readiness and
consider an exception o policy.

Special tools and equipment. The availability and
function of special lools and eguipment mpact readiness.
TAACOM will soon propose that special tools, such as those
for the ACE and SEE, be part of a kit, omfit, or set

Direct support (DS} malnienance operations. DS-level
maintainers must not be left out of the loop for mointensnee
training, special tools, and enhancements such as the CD-
ROM,

Integrated Concept Team (Combat Heavy)
By Mafoer Shep Harge

his seasion described the purpose of the construction
I integraied concept team (ICT) and discussed the

needs and desires of combal heavy and construction
engineer units in the field. Maojor conclusions follow,

Procurement

B Most participants arged us o maximize the use of com-
merncial construction equipment to accelerate the acqui-
sition process and improve parts availability throwghoul
the life of equipment.

B Partwipanis agresd that the SEE 15 not suitable (or com-
bat heavy umits. They wanl a sturdy, commercinl back-
hioe in its place,

B Coniracton'vendor suppon is necessary for any deploy-
ment. Interaction with vendors would be easieér §f all
construction equipment was from the same company
(however, comracting laws do nod allow this). One par-
ticipant noded that he was unable o use his Intemational
Merchani Purchase Auwthorty Cord (IMPAC) while
deployed 1o Bosnin. The loss of this productive tool
made it difficull (o obtain repair parts for constrction
cquipment,

B Units we frusirated that felding plons for construction
equipmeni afien are lengithened because of the need o
convern commercial manuals 1o Army standards, They
ngrecd ihat new equipment should be fielded a3 soon as
il is physically availsble, even if that means fielding
with a draft manual, Paricipants agreed thal paper man-
uals are siill needed buoi that menuals on CO-ROMs
should be distributed 1o encourage thelr use

August J 997

H=T—— e '-':.i'.-':.._-._'r;m.-
Palielized loading sysiem transporier
Combat Devielopmenis

We discussed the concepts and particulars of upcoming
construction equipment. The palletized loading system (PLS)
received almost gniversal praise as a tool that will pay huge
dividends for engineers (sce phoio). One dissenting opinion
wis concem that having the same PLS transport chassis as the
rest of the Army would sel up engineers to have their PLS
trucks @ken by the corps commander to support high-priomty
lomistics missions. It was noted that the meverse = also
possible: Engineers could receive asseis from other units io
help during high-priority engineer missions,

Bosmia Lestons Learned

LTC Mike Biering discussed his 6-monih tour in Bosnia as
commander of ihe 6Ind Engineer Buttnlon (Heavy) and
provided the following lessons leamed:

B The deployment was complicaied becapse the entire bat-
talion is not stationed at the same location (split lasing).
SIDPERS (Siandard Installnfion/Division Personnel Sys-
fem) reports were submitbed to two separte installotions
for the entine deployment, Unit status reporis and METL
development shoald be improved 1o make it easier for

peogruphically sepurated parts of & battalion to deploy as
one colesive hattalion,

B E-mail systems between supporied units and deployed
supporing engineer units differ. A solotion is o gather
information ahoul connectivity prior o deployment

B Geotextile fabric continwes (o be exiremely valuable for
sl and road stabilization purposes,

B The 62nd Engineer Baftnlion susiaiped 24-hour opern-
uons because iralfic and civilisn movement were low
during night hours. Despite the reduced wvisibility of
working at might, the leck of imaffic on the roads made
night operations efficient

B Heuse of materals from decommissioped base camps wos a
big success and meduced expenses in subsaquent projects.

B Daily use and modsfication of risk assessments keep sol-
diers safie!
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The interchamge of information bebween  matemel
developers, field users, and Engineer School integrators is
critical to providing timely ond meaningful supporl. The

resulis of this session will help mointein  enpineer
cifectiveness ino the 215t century,
Bridging
By Capitain Dan Gallford

he session opened with o briel mtroduction about the

future of bridging. We discussed severnl docirinal

questions 1o help goide the development of future
systems. The thres most important questions were how to
order  replacement  bridges. where 1o place  unused
compones, and how 10 account for bridges. We came o a
consensis on the first iwo questions and determined that the
third requires further discussion.

The future of bridging incorporates units designed 1o
emplace both fixed and MNoat beidges. These wnits are no
longer tied to their bridges: they can continue Torwand and
maintnin the momentum of the moneuver force. The PLS
compatible bridge loads moke this possible by enabling
bridpges to became commodif ies.

Engineers can mannge bridges either by the iodal bradge
or by individual loads (flatracks), Everyone mgreed that we
necd the capability 1o order todnl bridgping for comps and
higher elements o provide beidges for the theater. Once in
thenter, units below corps level need the capabaluy 1o
manage bridges by loads. This copabibity allows planners to
quickly order large guantities of bridges for tmnspon into o
theater while providing the flexibility 1o manage asseis (o o
specific gap.

The group agreed that all componens of any load used in
construction should remain on sile (o inclode flatracks), The
potendial exists o waste some assets when a wnit uses only o
lew preces from a load. However, & we replace those bradges
wilh more permanenl siruciunes, units can ensily inspect and
repalletize the loads if all compenents are on site. This
capability allows units 1o guickly place loads back into the
supply system withowt an additional logistecs bueden.

We did no derermine how 1o account Tor bridges, Whether
during war or peace, enginesrs need an ofrganization that
trncks anrd is sccountable for the location of each load and
bridpe. Linits thed insiall bridges will not remain s the bridpe
sites, and follow-on units probably will replace those bridges
with mwoee permonent structures. Units that install bridges lack
the capabality to maintain sccountability,

e sugpgestion wos for the muliirole bridge company
(MRBC) bridge park to maoininin sccountability for all
bridges in a specified wrea. It was noted thai the MEBC
bridge park has limited assets and is not designed for that
mission. Howewver, the oplion exists for the mascuver
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commander o organize o bridpe resopply point {such as a
Class IVIV point) from indernal assets, Another suggestion i%
(o transfer sccountability from the emplacing wnit o the
engincer hendgquaners responsible for that grea and later task
responsibility o the umi designnied for main supply mate
maintenance. As units move, bridging assels would transfer
Lo the replocement wnits,

The information gathered in this session will greatly assist
effons 1o palletize existing and future fixed brdges onto
flatracks. We will continue to discuss doctrinnl questions
ahout bridging assets as they arise,

Countermine Concept
By Lientenant Colorel Brigid Ockragia

diverse group of materiel developers, project

manngers, combal engineers, Marines, and allied

officers - gothered for o sweecessful session, Each
atiendes was given a copy of the drall counterming concepl
document. Since most of the 1opics were pew, discussion and
feedback were minimal. However, attendess were favormbly
impressed by the scope and depih of the document and will
provide comments o essist with the review process. The
sinied objectives for this session were to—

Explain the new countermine concepd and develop
advecates o aid in ity implemention, The concept was
developed by the TRADOC Counlermine ICT, which [ormed
in June 1994 o examine countermine issues and propose
solations. In the concept document, isswes address the
DTLOMS categories and the future operotional copabilitics
of a force operating in & mined environment. The concept
dacument 18 being staffed throughout TRADOC and is
expecied (o be forwarded 1o Headguamers, TRADOC, in July.

Obtain inpul regarding the feasibility and completenss of
new ideas in the concept. The participants’ blggest concern
wits resourcing, The countermine concept calls for better
equipment, exganded Geldings, increased trmming, and greater
counlerming responsibilities. This concern s nol new, but it
doesn’t preciede the ICT from aficulofing the objective
endsinte, which is not resource constrained. The Army's ability
b achieve that endstate will be influsnced by fiscal constrainis.

The Camadian representative compansd our concept 10 one
they sre writing and intends 1o incorporaie many of our ieas
in i The Marine Corps representatives liked the wuy the
concepl involves the entire Army and saw potential for this o
influgnce all ground operations, They requested 1o participate
in the countermine 1CT and have become active membéars,

Bession perticipants were given an in-depth preseniation on
wiys (o apply sk management to counlenmine operalions, i
much the same way that it is applied 10 aviation. Engineers
(Continwed on page 25]
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the slavonski BROO crossing site:
a mualtinational effort in Bosnia

iy Captain Anthony . Reed

n May 1996, the two LS. float bridges in Zupanja were
In:mn:w:d from the Sava River, leaving only the repaired

fized bridge in Brekeo, in the norheast sectorn, conpecting
Bosnia-Herzegovina to Croatia. To save several hours of
driving tme, Task Force Eagle (st Armoned Division +)
tasked units 1o develop o crossing sie to link Slavonski Brod,
Croatia, with Smpskn Brod, (formerly Bosansks  Brod),
Bosnia-Herzegovino, The new bridge site would improve
efficiency for the Nordie/Polish (NORDPOL ) Brigsds's con-
viws and help set the sage for the redeployment of the
Implementation Forces (IFOR)

This article descnbes the crossing site mission, which was
one of muny where engineer unils worked together to pro-
vide a wide range of engineer support io Tesk Force Eagle
during Operation Joint Endeavor.

The Mission

Hungarian engineer (PMP) Noot bridge company was
Ausk:d to emplace the bndps, and the 16th Engineer

Battalion (Corps) (Mechanized) was tasked 1o elear
and proof three boot ramps where the bridge was to be
eonploced. The 16th Batalion’s B Company orgonized and
contralled all required assets and coordimated with the
MORDPOL Brigade and Bosnian Serb engineers 1o have the
Sierha elesr ther mmes before we prl.u.lfcrl lll.e areh., Bi].iﬂl an
reconnaissance, we ook the 11,:-|||.|'wi:|13 nquipm-:nl, anad
persanmel:

Avigrst 1997

® A Panther, a remote=contrlled Ma0 tank with mine roll-
ers wsed o detonate oll types of mines (see anticle on

page 24),

B A miniflail, a small remote-contrelled, tractor-like
machine used o detonole antipersonnel mines,

m An MBS recovery tank, to recover the Panther and use as
a control vehicle,

m  Two squads of combal engineers with MI13A3z, for
detecting, marking, and destroying mines.

m  Five-ton dump trucks, for houling fill matenal.

On the southern shore of the niver, the wesl, center, and
eost ramips were poleéntial crossing points. Records showed
that minefselds were on or directly beside all three ramps, The
cenler mmp was our first pronly, snce no mines were on il
We only needed o construct o M-mefer rond o connect the
rmmp 10 an exiding parking aren, which would serve o3 a
holding nrea for future convoys. The west mmp was our sec-
ond priority, because it hod the most produal slope and was
twice as wide as the others.

Al the proposed crossing site, we oocupied an abandoned
fuel tank farm that consisted of one large building and a huge,
fenced parking lot, The building was wrecked and unclzared,
&0 we et up tenis o live in and secured the area,

The Hungorian Moot bridge company was across the river
in Croatia, Since Croatia i & nonaggressive state, the Hun-
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garians buill the brdge there and secured it parallel 1o the
river bank.

The Hungarion fload bridge is the Former 'Warsaw Pact
PMP bridge. It is similar 0 our assault foat bridge (AFB)
excepl Lthat the PMP is steel, while the AFB is aluminum. In
addition, the PMP can be split in half lengihwise to doable
the span for ome-way teffic, although this signdficantly
reduces the bridge’s military load class. The PMP 15 assem-
bled in the water very much like the AFB.

Proofing

e began proofing with the Panthes aear the center
Wm.m;:, which was in a feld aohout 30 meters south-

west of the parking lot, The entire field had to be
procfed becanse of the way the Hunganans had anchored ibhe
bridge. Rather than use an overhead anchorage system, they
had tied cables from the bridge w bridge tracks parked on ihe
shore,

The Panther's brakes weren'l strong enough (via remide
control) e prevent it from slipping into the nver while proof-
ing the ramps, 5o we used the MBS recovery tank a3 a control
viehick: uf the wop of the ramp and connected the Panther 1o it
with cables, We eased the Panther about halfway inta the
waler with the cables, then reeled i back, Maintwining sub-
santial overlap, we moved the Panther over shightly and
repeated the process,

We proofed the field several times 10 ensure that it was
clear of mines. The only anea we dadn’t prood initially was
directly w0 the nght of the mmp, because mimeficld reconds
indicated that 12 TMA-4 antitank mines were there. Car
irders were o wadt for ihe Serbdan engineers (o destroy thoss
mines. They placed a small block of explosive with a basting
cip and time fuse next o each mine and blew them in place.

The Serbs clearéd the center and west ramps, and we
cleared the enst mmp. We visually located three TMM-1 anti-
tank mines and one PME-2A antipersonnel mine. We ploced
half n block of C4 nest to each and blew them ope of & time

The Panther could proof in oll the areas whepe mines wess
destroyed, so we didn't nesd the miniflail. However, in mud
such as thot encountered near shore, the Ponther’s desent-ty pa
mine rollers tended 1o push o mine around rather than trap i
between two hard spots and detonste i, We foand a TMA-S
antitank mine in the mod where the Panther's rollers had
stopped without detonating b Later, a8 we reeled (e Panther
oul of the water, it track picked up another mine embedded
in mud. Most of the mud and the mine fell anto e camp, But
when we moved over to make another pass, ihe Paniher's
irack solidly wedged the mine against the concrete ramp,
cnusng it io detonate. Daomage to the Ponther included the
following:

®  Two seis of mopd wheels, three road wheel ams, and a
shock absorber nnd mount blew off.

B The torsion bar bent.
B  The tansmission housing cracked.
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Four days later, the Panther was repaired to o Fully
mission-capable stalus, and we continued proofing.

In areas where we couldn't proof mechanically, we used
mine detectors and probes and discoversd three antipersonne
mined. Dunng proofing, our soldiers wone their ok vest and
BASIC (body armor sef, individual countermine), which is
Eeviar-lingd protective panis, prodective overshoss, and o
reinforced lace shield.

The Swedish explosive ordnance disposal (EOD) feam,
with s mine dog and bomb dog, marked the cleared paths
through minefields and cleared the building in the parking
area and a copcrele bunker near the center ramp. They ased
cirloged [uorescent spry paints and wooden stokes to mark
cleared footpaths through the minefields. Each color meant
something different; for example, blue may mean that an ores
hal been cleared by & mine dog, while red may mean it wos
proded by hand, This is a great technique because the proof-
ing results are highly visible.

The Finnish EOD tcam removed small trees and brush
from ander the water (o ensure a clear path o the west nemp,
The team pocked explosives into 8 U-shaped channel of alu-
minum, in mach the same way a5 we make an expedient ban-
galore lorpedo with a U-shaped picket. Then they Noated out
neir the rees on & mbber raft and emplaced the charges in the
water. Initeally, they placed the channels of explosives verti-
cully beside the trees, facing the tminks. Later, when most of
the tree tops were gone but some rools remained, they laid the
charges info the nver bed und gently tamped them inbo the
mad. This was extremeby effective,

Bridging

hen the cenler ramp was cleared and proofed, we

emplaced the float bridge Security was crilical

because the bridge sile had 1o be protected from tar-
rorsl activily from both the southern and northern shores, Tt
wis the First time in four years thot o bridge had been
emplaced in this seclor. Saboiage and a Serbinn crossing into
Croatia were two of our biggest concerns. Therefore, we rein-
Torced the Tence wround the parking lot on the south side with
iriphe-standard concerting wire and several manned gates.
The north side was manned by Croatinn police and Hungarion
engineers. B Company engineers guarded the gutes for the
first five days until a Swedish mechanized infantry platoon
assumed responsabakity.

Althoogh B Company engineers inifially controlled traffic
#oross the bridpe, this responsibility spon was translemed io
the 317th Rear Area Opemtions Center (RADC), n small bat
exiremely effective team. Fortunnlely, we worked well with
them, because much of the traffic over the bridge was engi-
neer vehicles.

We had (o cleur and proal the enst and west ramps after the
bradge was in place, We decided to do this while traffic crossed
the bridge and close il only 10 detonate charges, However, it
became incrensingly difficult (o coordinate all the proofing and
demolitions with the large volume of raffic and the number of
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PMP Bridge Site (YK333996)
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visitors o the site. Then demolition operations became more
complex as the Serbs and the Finns also began clearing. Again,
the 317ih RAQC worked with us 1o coordinate demolitions so
as% 10 mainimin the salety of everyons mvolved,

Further Proofing

£ the river receded, addiional procfing was necessary
on the newly exposed shore next 1o the mmps. We had

o ensure it was safe m case a sokdier disembarked
near the bridge entrunce or exit.

Explosions off the west mmp by the Finnish EQOD team
caased an underwaler mine near the center ramp to detonate,
5o the Hungarnons sanlted us o prool with the Panther again,
especially on the center ramp, We placed an armored vehicle-
fnunched bridge (AVLB) over the waler, then walked onto the
bridge and lowered charges imto the water on each side of the
mmps. We detonaled four such charges, bot there were no
miore sy mpalhetic detonations.

Horizontal Construction

ince we controlled traffic across the bridge, we could com-
bine the siaging arens end call-forward areas.
MNorth Side Layowt. The nonh side of the crossing sie

Augus J997

noeded an area 1o stage and call foreard vehicles waiting o
icrogs the piver. Access (o the site was vie a namow moad sur-
rounded by woods on top of an earthen levy. Three ramps,
called the west, cenler, and east amps, cormesponded with
those on the southern shore. The west and center mmps on the
naorih side were so0 close topether that a bridpe could span
from the southem center mmp o eather of them (see Gpure),
The 24 Platoon of the 535th Comhbat Support Equipment
Company cleared and copstructed o staging/call-forward aren
Just north of the levy road, since the area had o seporate
entrince and exil. The platoon alse connected nll three morth-
em ramps with o road wide encugh to inclode o staging aren
for priority traffic.

Sowth Side Layout. On the south side, the abandoned fuel
tank farm. with access roads constructed by the 535th. coold
be used for n stagingfcall-forwsrd area. Several enommous
petroleum product and storage plants with extensive road net-
works and parking lots ahout three to five kilometers to the
nonheast would facilitate af least two staping areas,

Ramp Improvements. As the river continued (o recede, it
left & significant drop-off where the ramps erded. A platoon
from the 535th hawled in large quantities of [l and

(Cortinued on page 2]
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Hobotics lnsertion Technology

By D G, Kmichel

ngtneers are leading the way
Emm the 2isr century by mnsen-

ing robotlcs inte many existing
and soon-to-be-flelded systems. As a
resull, the Corps of Engineers will be
the first ground robotcs branch i the
Army. Robotics are already being used
by combat enginsers in Bosnia and will
soon be avallable o many more o/l
mrmen, and  mannes
when the first mobobc Syslems  are
fielded in F¥09,_

deers, smlors,

Background
ndustry  has been investing 0
I rohotics Tor medd of the later hall
af the 2tk cenlury. Robolics

began with simple manulfaciuring tasks
andd has progressed o the sophisticoled
human-like androwd capabilities being
developsd in Japan. Robots offer effi-
ciency, a meplicement for human
Inbors, wnd an opporfunily o remove
people froon hazardous envitonments,
agch as envimonmenial cleanup, space
and underwiter exploration, fire fight-
ing. and miliary opemtions.
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In the milary, poslwls were (st
wiesd by the German army (0 World War
[l Siriile remoate-contral devices far
mune bresching protecied the lives of
their soldiers. Today, US. oeganiza-
tong are advancing robotics wechnolo-
gies in the Army. They include ihe
Defense Advanced Hesearch Prl.l_||.'|,.'[
.-’ﬁ.“r:nl:}', .I'krm:,' Misale Command,
.*,.rm:,' Research fl..ll:.li,:-rul:l:lp"l,', the Oiface
Ol Maival Landm Mational
Lakoratones: vnaversiiies such as Mas
sachuseits Insiiiute of Technology and
the Unlﬂrm.[y of Colfomm ol Berke

Research,

ley; and countries such as Germany,
France, ftaly, and lsrael,

Technology

he essenbial schences 1o robotics
T inclisde mechanicnl engineering

(ME}), sensor technology (S5T)
artifacind intelligence (Al and com-
puter science (C5). ME nllows robots
o be mobile and perform tasks, ST
allows them fo learn about their envi-
ronments, Al allows them to “think™
and “make decisions,” and C5 allows

them o process information, Thess =ci-
ences have made remendous pdvance-
ments im fecent years, and a proctical
“thinking" autononsows robel may be a
reality in the next decade. Until then,
robots st operate o fixed-closed
ervironments, such s aasemhbly lines in
incustry, of hitmans must do the seny-
ing. such ay SEEng and !|:|l|:|l=.:||!|h':. fof
The laner hat been lermmed tele-
aperatinn,

FiEr,

Joint Development
I i 1989 Ei:ll'lErl.'h.'r derected  the

l.:'-EFIu.IrI“EI:II of Defense 1o consoli-

idate 1% rabotics elforts o nnprave
efficiency, reduce rE|:|LI.II||.|..'.|I1L‘_|.' o
cllorts, and accelerale rLIh-C!1II.'!-\.-IjE'¢'EII:I|:Il
ment, In 19594, the Joint Program Office
for Unmanned Ground Vehicles (JPO-
UGYY was established st the Army
Missile Command's Bedsione Amsenal
ot Humisville, Alobamn, ns the singulor
manoging agency for unmanned grownd
vehicles. To execubs ifs joint mission,
TPO-THGY is commanded by o Marine

Corps colonel who is supported by
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Army program managers. In 1995, an
agreement between the Army and (he
Manine Corps gave the Army the lead
a5 the joint development agency for
unmanned ground vehicles, As o resuli;
the Robotic Technology Inseriion
Activity (R-TIA) was olso established
al the U5, Army Engineer Center, Fort
Leanard Wood, Missouri.

Insertion Technology

hen the U.S. Ammy deployed
Wiu Bosnia in 1995, it encoun-

tered maore than a million Land
mines. In response to this, B-TIA and
the JPO-UGY developed a prototy pe
remole-contred  system that could be
imserted in turretless ME0O tanks owtfinted
with Isrueli tank roflers. The Army bualt
san of these systems, which were named
Panther (see anticle on page 21), Their
usefulness quickly becume apparent s
did the need for o standand robotics kit

In March 1997, the commandant of
the WS Armmy Engineer School
approved the mserion of ekoperation
robotic technology on engineer équip-
ment. The impact is thot approximaiely
20 pereent of all dozerdype systems
will have Igleoperation robotic capabil-
ity, In sddition, other robotic gy stems,
such as an improved prototy pe Punther
an an M1 chassis, hove been developed
by R-TIA and aore being tested (sce
cover phalol,

A rmobotic soldier nssistant, called
the Robotic Combat Suppon Sysem
{RIC55), is also being evalumad al R-
TIA. RCSS is the ideal small robot for
our feduced military force. With RCSS,
isne person can lift, transpor, or do the
work of severnl This is  possible
because of s muliitask stnschmenis
(including o minibucket loader, mini-
forkld, and hydmulic ool power cell)
and its ability to clear mines [(such
as  antipersonnel land  mines). An
mproved prototype RCSS, with o mine
flail capability, was sent 10 Bosnin on
17 June 1997, Odder profotypes of the
wingle-use miniflail sysicm have been
used in Bosnia since 1996,
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User Appraisals

oday, B-TLA &8 combining a mix
Tn[ robotis technologhes with cur-
rent and fofure vehicke pladomms
| and allowing wsers o evaluate them in
the development and  preproduction
phase. User appraisals allow the com-
bat developer and program manager (o
get early user feedback from soldiers
long belore the sy stems go inko prouc-
tion, Thos, problems are fixed before
the systems are Tully developed.

Fort Leonard Wood is an ideal loca-
tion for the B-TIA jomi service robotics
appraisal site due b lhe pressnce of engi-
neers from all sendces. Army, Air Foree,
Mavy Seabee, ond Manne Corps engi-
neers have shown greal indensst in panic-
ipating in the next round of robotics
approizals bepinning 1 October 1997,

Conclusion

he robotic M0 Panther, which
wat fielded to the Compe of
[ Engineers to clear land mines in
Baosndi, dx the mosl suecessiul roboticy
grogpd vehicle o date, However, il i3
| only the beginning of new mbatic
capabilivies for combal engmeers.
Rapid developments in robolics inser-
Hon technology allow joint forces 1o
upgride the existing Meet of equipment
for the 205t century al o much lower
¢ost than replacing it. We have leamed
from Bosnia thot mserling mobolics
technology gives commanders the
cupability of removing soldiers, sailors,
amrmen, and marnes from the most
hazardous missions in both war ond
host-nntion assistance.
234

Me Knickel 5 the senior Robotics
Svarermy Apalyrr o B-TIA. A renired
combal engineer officer; he hay worked
with computers, artificial intelligence,

| and robatics for moere than [0 years, Mr,
Knichel designed some af the early
|mbﬂrir.r festing,  sich  ay the mine-
and booby-trap-funting ANDROS, de-
played to Haiti to support the [0th
Mountgin Division. Me Enichel iv a
graduate of CGSC and has a marter s

degree in information systems,

(Continwed from page 20)

peed doods o quantify the risks
ussociated  with mines and  vanous
counterming systems for their maneuver
commanders.  Alter o thoughi-
provoking  discussion, the awdience
expressed interest in developing an

antificial intelligence system.
Conclusion
reikont sessions ane ones of moany
B opportunities  for the Engineer

Regimen o focus on important
msues affecting the future engineer force.
The 18k Ambome Comps enginoers'
quarterly video ielevision conferences and
the Engineer School’s counctl of colonels
provide ather opporunities. As we éxpand
our use of inleracive media, we st
continge  fo nlegrae  sues inlo the
regiment’s striegic plan. The Engineer
Schools hame page s & major conduit of
information exchanges, but nothing
meploces foce-io-foce inleraction ond real-
life examples. Thonks 1o all of you who
ok fime o be part of the breakout
sessions.  Whether you  atiended  the
sssions Or participate vin inlemctve
mexlin, your contributions ane voluable,

You can be pari of the 997
confercnce  without beaving home by
sending ws constructive comments abouat
the breakowt sessioms desceibed showve.
Send comments e Commandant, LS.
Armmy Engincer School, ATTH: ATSE-
TD-TASS, Fon Leonard Wood, Missoun
634736650, The comuil address is
M @ wood. amiy.mil,

yerss ¥ had

Liewtenant Colomel Myers @5 chief of
the Total Army School System, TRADOC,
af the Engineer School, Formr Leonand
Woodd, Misrourl, She previously served as
exceiiive afflcer It Engineer Brigade ard
communded C Company, S4th Engineer
Banmalion (Combar Hemw)l ITC Myers
holdy o muostery degree dn berinesy
adaririarrenion from Notioral Driveriny,
Califormin
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Death of the CEV

When | wrote e arlcle, Dealh of e CEY" [Enpnasr
Decamber 1856, p. 17), | hopad o prowoks convarsation and
thought Mroughaul tha Codpa of Enginears tamiy. Wed, that has
caitainy hanpaned and ihan somet

| mceivad & phona call Rat | must shars wiih & of my Tslow
enginears. Tha calier was the Projeci Manager—Abramsa Tank.
He shared the Kllawing infarmation with me afer reading my
arficle in Engnese | found il inisresSing ihat e Projec
Manager— Abmms reads Enginas:

Ha brisfad ma aboul Bl aspscis of bullding & CEV on an M1
chinssls with very limiled modifica®ons 1o 1k urrel and Hull of he
M1, Ha informed me thal, because tha M1 CEY (for lnck of a
befer nama) requires such limitsd modiicatons o the kol and
furral. all nocessary work can hoppen ol the depol bevel. This
would drastcalty raduce fha Sme requined to gat the updated CEY
o ;e fied, Ha astimated that onca given 8 "Go,” & would fake
abeul one year o build and begin 1esing e M1 CEV. Afier a
production decislon, we could buld quanity rapidiy.

The 185 mm desmodiian gun wAF seal inlo T Dasks MY gun Liregl
@fea, bacausa ha W05 man gun Meach and ha 165 mm gun are
i saime. When mstabed, the fiing syslem probabiy wil incesss he
eccursey mnge of he mund sgnicandly. The only major changes
required inaide the neret ama o updals he Dalisbe compuler and
raplace the ammuniion Sowaps mde SyElem. The KBC
CrREBASLEE Syale I8 nal an e Basic M1 bul couwld be added o 1.

An exaing lsras Hads coulkd be afached o 1ha M1 chassis
o givo tha b1 CEY a blade capabiity similar 1o fal ol #e MT2ZE
CEY. This blada has been esbad far uss wilh tha M1 chasss and
coukl be instalbed 8l the depot lvel

Finally, an upgrada to tha MY heavy suspansion sysbam |s
possibla wiTout any modifcation fo the hll. The upgrds of the
slspansion syslem wil give fhe chassls e sama mobilly as he
M1AT haavy and tha M1A2, This upgrade wil allow enginsars i
racalvd SUSpansion repal pars from any ank unit ey sUppan,
this salving Borma of our PRCcuRTing malnien ance probdsms

The cost of aboul S900,000 for sach M1 CEV pratctype is
minimal when comparad 'wih ihe cosl of daveloping, 18sing, and
Nefding & new vehicle with the same capabdiles. Tha abdity i
obiain repaifr parls and mainlenance assislance fom units the
anginears suppoft brngs his enginged assel Into the same
wvehicle genaration &s thal of tha manauver farcas.

The Project Menages—AZrams Then infammad ma thal B k1
hislle, @& 165 mm gurs, and 1ha [srasll bades can be madse
available. So naw, you ask, "When can we exped io gal our ‘new’
CEVY You will nod ballewn the answar 1o this qusasiion: Prabably
newar. Tha Enginear Schoal |s nol locking o naplace tha CEV in
fhis fashion, ard wa all know hore is no move aioot b0 dovelop an
728 CEV mplacamaont,

‘Whion iodd that fhe Enginear School appaared uninteresied, |
aknas! fel cut of my chairl | cannol befievo thal wa are nat @ven
cansidaring this goldan cppariunity %o meplace & lost capahility. As

a combal engnesr bafalion command sarpaant majar, | alsa
cannat believa that we never heard of this propasal in the $akd
and =31 would rot know atout 18 IF rab for TS concemsad sokdior
readng Enginear magazing,

All nght,, enginaers, lal's get on tha phana, computars, ar any
olfar commurications resodrca and |el our Enginear School
Enow how wa lasl, WWa need o address any possible methed o
replacing cur lost CEV capakity.

GSommand Sergaant Major Tmathy Chadwick
41h 10, 285th Enginear Batialion
Fom Hood

Engineer School's Reply

C5M Chadwick's Jalter regarding a repiacemant lor the M728
Cambial Enginesr Vahisa [CEV) ravses lespes al nead o be
umdevstood by evany sondor mombar of e Enginess Regment. His
poinls are scund, and he fds abviously dama s homewors. [l
nod el his Wews abowl the meed for @ petar CEV becausa we
nead ha capabiy The question B fow fo meal thad meed | giffar
araar perppecivie abaw wity the Enpiraer Schoo! s mal woking
on an Ahmms CEV af prasant Thare are o basic mgsons,

First, Wha wand fas changed shce e onghal CEV was
denvaloped. Then Ma Army was focusad an ghiing & major war in
Ewope Tha andcpaled ememy had massive lommantons of
darorsd vehicks, Bnd we wire spmicanlly ouriwmbeed G0d
culgunned i many areas. Ouwr strategy was fo daland, Fading
apaca B imae. We aupoomad Mal aiva agy by bacoming ha bast
i e warkd & counlevmobiity aparationg. Bear in mind Hal we
planned fo Aght an larsin generally of our o ChOoEng with
which me ware [oally familar We ware wry wall prepened for
tat gvanfually, Mobivly oparations and the eouisite aquismant
v suppe them were secondary ho thal pemany forws As a
resul, e Ay o pof see an owanvhaiming nead for a
dadicated complex chsfacle bresching vehicle, fhe #he Grzziy
Thers was support for an anginesr capabify fo raduca paind
ohslacies, such as shal bwaly o [ sncounierad in Whan areas or
obslacies crealed by nucaar sinkes. There Gl50 Was a secondary
maad oy A capebily o ergale ohafaoles am g sfandoll pasiian,
The M7E8 CGEV waa devadoped far ihal combied reguimment,

Sinca then, e wand has changed damalizaly and e L5
Army’s ol and anfcipalag mssions heva changad as wall Now
wa musl be ready o deplay Wi Arsas of Me world whare
opponents own e ferdsin and heve smpla Gpe [ prapard
daibarate  defansas.  Palalia! oppanends ieva  Rad  an
appounily 6 lsem fom our skgedsnces in Europe, Thay ang
mimately awam of our cownfernobily dochne, fecics, and
oguipmen. While faf change was faking place, we wem pof
fded  adegquately o dowvelop and fald an  affecte
counfermbstacle capabdly, If our forces had Deen mquied o
broach a compiaxy obsacie against a oredible fon wha isamed
fmam awr Cold Wil gxpanances i1 Surope, tha rasils wowka ikatly
have baen grim.
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The sscond reassn, bouched on bialy i e prowioos
paragagh, i monay, We have lwo mabilly sysfems appoaching
feiding, the Grzzy and Me Wolverine, Thay witl provide waorkd-
clags capabdities fual no one alsa fus. In Mo curenl budpetny
climite, i is axtremaly diffcult fo gat autharization o sart & new
acquisiion program, The senlor isadeship of me Enginear
Ragimeni has agreed on a U= of prionly pragaems for the fifue,
We ame addressing a5 many pOQEAMS AF (ESOLVCES DTl
Uinfarfumadaly, @ replacament far he CEV 5 nof one of Iham,

in the meankme, wa are seaking cher ways o soive ma
probiom creafed by fe mrement of me CEV, The situadion /s nol
hopedess, angd e amﬁammaamrymumm
chalenges of redioing poinl obstcles and prowding enginsar
Suppont fo e cOmDned Bms Bam o close of open Braln ane
wall wndarsfood. TRADOC, with Hesdguarfers, Depadmaen of Ha
Ariiy suipped, Is aggresshaly warking an @ neasan solufion. Tha
mosf Waly oplon & fo mount a ubbe-oeadng blade on He
Abnwns fank A4 medfied 128 mm ek ound has provan o be
offpctive againsf carain iypes of pant chafacks,

For Me long darm, we're axplorng sevaral mathods of
defvenng a demolfon chage fom a slandod position. The
Girlzrly, with ifs robust lagle and aom, can clear mbble, While wa
may not hove bot damalitan and oeating capadWiies an Ma
same platform, we Wil caninie fo socomplsh the mission

it is always good o hear from Me faig, especialy on isaues of
greal concem o the repment. Thank pow, CSM Chadwick, far
samng ihe siage for Mie oiscLasian

Codonal Rabart J. Gragnwall, Jn
Chractor af Combal De vmlsamands

Loss of Antlpersonnel Mines

The K16 bounding antpessonnel [AP) mine is a very ofeciive
wasnon whan amployed propary, Lakedy, B and similar nonseid-
gesimncing “dumb™ mines have becama the canter af U5 pelcy
because ol their posivar impad on dwvilians, This has resulled in
rasiricling air v=a 1o e Komsan parinsula (Snglnear, Decambar
10, inside tront oover). Considedng thal the Unlod Stadas has
approaimately 1.8 milion MiGs in stock, wa have a financial
obidgalion o faxpayars bo consider upgrading tha M16 wih a
naliatle sef-desinuct fusa, mther than destraying milkons of dollass
waorih ol govammant propery, Thess mines could ba Bied wilh A
“smart fesd similar 1o one developed Dy e ([lakans for thes
Vamara 69 bourding AF mine, caled e V5-AFFMI. This
advanced alecironic fuss can be programmed o sell-neulrlize in
up 1o 365 days. However, il should be nated Bal the need for long-
lerm nonssl-desiructing mines in barfar minafelds ios thooa
lound alang the DMEZ n Korea will oonfiris,

Atematively, $1a M16 could ba used &5 a command-detanabed
munfon simier fo the M8 daymors (within the mesincions
cufiined In fe Convanton of CarvanBonal Warfame) or I coukd
form the basis of @ command-actvaied, close-in vehicle dedanss
Smilar o the ana Nited to the tamcous German Tiges lank. Such a
syniem stectvaly profacts tanks from dismounts in urban combal
(which may becoms more prevalent in e neas future) or olbar
rastricled tErrain.

Congktaring S8l the U.S military has ned perommed very
afactively aganst dismounled opponenis in he last 50 years
(Horean Conflicl, Vieinam War, and Somalia] and fad bounding
AP mines are very siecive against such threats, we sheukd make
evary afior o upgrade this valuable resourcs to make it polically
pccaplabie. They are loo vabuablo a resource jo wasia

Major Wikiam Schneck
ADE, 25th infaniy Dnvisian (Wapinda Amy Natons’ Guand)

Engineer School's Raply

MAJ Schoeck I8 coreal i AE posifion hal e MG
anfipersannal landmine (APL) s an oparadonally efeciive
wEadod. Il baifeleld fincfans s vife' 1o M success of LS
war plens, Uniodune il APLs ane pofiicoly unacoepiabie and,
#2 he faller stales, nonsel-dasiruc! APLs have bean bavmed
Tha LS mililary has fhe charder o find an accepiabie APL
raplacemenf=—ong i 65 he opormtiona niche cemenity §ied by
APLs bl doos nol pase a ingenng ifveaf ko innocenis. Tha lafar
SUDDRE!S fwo possihla approachas, which | wil acddness.

Add & gaifdestruct fuse fo ihe MIE The Presdanl's poicy
ceardy amiculinies 4 poal i avmanate al AFLs—noi ‘oumb” APLS,
ol “aman™ APLs, all APLe. Convaring our onsalf-desiucd i aaif-
cesirusl wowd wWolale Me indant af he Fresdanl’s podcy and be
mars facaly respensive Man simaly desiming our cLvenl siock

Add & rmechanism fo rrake ihe W8 8 command-delonafed
muniiion. Tha Sfice of he Secradary of Dofanse s spansamig a
major, Myes-pan shady io Bod an APL replacement. || i5 8 vary
mmpatimsye  mssach  pofect s unconsimined,
bvainslonming apsronman, We B consdanng al opions across
fra OTLOMSE (dociiine, fmindhg, ioeder dewslopmsnt,
ovganizadons, maleri, and soidlers) domaing. Opbons ncivde
lafval systoms, nombefhal syshems, expanding empicyment of
curranfly fieided syslams, noreasing e force stiachiee, and
modiying exising ming sfocke. To aodvess M4 Schneck's
Speciic suppeastion:
®  The fachnical chatiengs of addng the confmy mechansms

thal make APLs sccapiable is nal maa,

B I & unclear whal soaifonal lavgel vevdlicadons wil ba
FRQUEd 0 SCCmmoda e gt WaWE.

B The command and contmd and foves siucivee Mmplicalions of
Falofg Mis symiam ane nol obwicud,

A TRADOC-chartarad inlegmied concepl feam & pow
analyzing ihe afecis of currand APLs and delamaing the mast
bcdcatly scund ampiopmant of candideie  meplcemants
Fasssrch confirns hal APLs provide many benelfs fo tha
warfghter, MdJ Schoeck's tar owched on jus one use of
APLs—dalanding a long-farm border from @ dlemoun fed shreal. in
that mis, the APL essantaty is o ‘obalic santinel ® Mng & ol
nol masly dupiicaled. The Deparimant of Dafense has irvasfed a
it of ime, monsy, and snegy imo Me fesk of Fnoing APL
difemaives Mal address ab laciical employments. Wa have mal
acfed unWalemaly Wa hawe soiiclisd pousiy and scadarma for
possitvg solubons and e working closaily with amfans Mar ane
sseking polifcaly scceplable sysiams Wl replicate the
aparafional fumctons af APLs.

Raplacihg tha funclionally of APLs fas proven o be a0
giuznae chalenge. Some innowaive fechnologies are baginning ko
amarge. Tha bad news, howaver i& fat e most promising
reglacemant sysdems fend lo opamaia in & narow sef of condiions
and address oniy @ singin fachcal ampioyment These sysiems
are viery aspansive and tey' are yaars rom feidng.

Bofam Kna; Whils wa have nof found e answsr yai, we an
consdenng & refvvant opions i pursidt of an approonate APL
replacemant,

Liaudenant Colknal Bagpd Ookrasss
Speciai GCounisamine Project Officer
Diractorate of Cambal Devalonmanis
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Infrastructure Preservation:
Extending Road Life in Remote Areas

By Majer Robin I Hagerry, George Mason, and Gl Muson

cceni humanitarion operations tn remode areas of
R Africa and Bosnin have emphasized the need for a
strdegy 10 deal with read petworks that canne
sustain enough logistics convoy traffic to suppord mildary
operations. The traditional point of orgin Tor equipment and
moterie]l is & fixed seaport or asirfield, with the final
distribution poini being sl the énd of an unimproved din
road. This scenario requires repeated iransloading of
mateniels o3 rovte conditions and fopography change,
Unimproved secondary roads are commonly built for light-
and medium-duty wheel loads, with construction consisting of
mintmal subgrade preparution overlaid with gravel. Normal
muinienance for these mods consists of perodic hiading and
seasonal applications of new  surfucing  materials. The
subgrude’s compaction, sirenglh, and dminage determine the

frequency of maintenance needed to keep the rond passahle.

[nitial road Failure may be indicaied when drivers complain
gbout pot boles, surfoce rubiing, and roughmess, Road
deterforation that causes vehicle vibration rapldly increases
driver fatigue and limits the speed be can safely drive. Al the
same lime, i1 socelerates vehicle mainienence requirememis.

This article descnibes roadway deterloration caused by
military iransporiation in remole afess ond presenls some
getiong that can extend road life

Discussion

5, military reliefl missions often involve transloading
l I supplies from large transpor trocks onfo smaoller,

Armvy series MY23 trucks, which are bener suited for
use on unimproved roads, The repeated heavy-duty wheel

MILITARY WHEELED VEHICLES

SPEED, MPH

1% a8

SURFACE ROLIGHNESS, INCHES

SPEED MEASLRED AT THE 8- WATT LIMIT
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: g .
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W, Wl A R R S S e T
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Figure 1. Relationship between vehicle speed and surface roughness of selected ride courses.
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Fair
Condition of Road

Good

Figure 2. Estimated cargo movemsani lime whon speed is limlied by road
surface roughness.

foads from these trucks® bias-ply tires moy immediately or
cumulatively affect the roadway until deleroration makes it
almost impassable, If tire pressure is high, the tire's ability 1o
abaorh many of the dynamic forces imposed by the vehicle
traveling along nn uneven road surface is hmited, Thus, most
of the dynamic force is tmnsmitied dirsctly down 1o the moad
and wp to the draver.

Fatigue Lewel The Human Engineering Labortory at
Abendeen Proving Ground has faken the dynamic forces
exerted on the driver over time and translated them into
fatigue levels. Several wehicle-iesting  labomtories  built
courses 1o represent varous levels of sudface roughness
existing in different areas of the world. Then military vehicles
were dnven over these courses, and on-board mensurements
were meconded. Verticol sccelerations ol the driver's seal
{referred to as absorbed power) were avernged over time and
defined in units ealled watrs. Further research determined that
drivers normally did mot operate vehicles for long periods
(8 hours or more) at absorbed power levels of & wailts or more.

Speed. Figure | represents the relationship of speed and
surface roughness for military wheeled and trcked vehicles
tested on warious ride courses. The 1 axis in Figure | mnges
from a very smooth segment of road (no undulations) to an
exiremely rough segmeni [(approximatley 2.5 inches).
Moson, Smith, Gray, and Ahlvin exploin in detnil this
method of describing terrain and road surface roughncss. !

Using Figure 1 as a means of estimating speed for convoys,
four conditions were sslecied to demonstrate the effects of
different levels of roodway deferiorstion on convoy speed.
The average convoy speed is defined at the 151 quartile, or the
paint wheno 23 percent of the wheeled military wehicles tested

Augusy f 987

is fmited by surface mughness. Thus, & surface roughness of
approximalely ) inch, with a cormesponding average speed of
54 mph, represents extremely smooth roads in excellen
condition. In the next quanile, roads in good condition wre
represealed by & surface roughmess of (02 imch, with a
maximum speed of 47 mph. In the third quanile, 3 surfuce
roughness of 0.6 inch, with most speeds reduced io 14 mph,
represents roads in fair condition. Finally, a surface roughness
af 1.5 inches, which may restrict vehicle speed to as low as 7
mipih, represenis roads in poor condition.

Wheeled vehicles were selected for ihe study since thay
normally comprise reliefl mission convoys. The doctrinal
avernge  convoy  speed specified im0 FM 101-10-1,
Chrganizationsl, Techrical, and Logistieal Dia, is 40 kmthr
(24.E mphj), which mcludes halis. The convoy is expected (o
travel 320 kilometers (1984 miles) im 8 bowurs. Excluding
time for stops, the vehicles will avempe speeds of 80 km/'hs
(49.6 mph). Howewver, visibility, termain, and road conditions
often affect the avernge spead.

Figure 2 depicts the relationship between the increase in time
required fo transpont supplies and the road condition.
Calculations are based on the convoy truveling 200 miles with
the speed restricted by the 6-wall fatigee maximum of the driver.
Speeds given for the road conditions in Figure | are used to
calculate the time reguibred o move the payloads in Figuse 2

Soil Stress
ithin the parameters of gestechnical engineering, it
Wil comvenient (o view the subsurface soil siress ns a

function of stresses from—-
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Flgure 3, Pressure distributlen under 8 siatically loaded tire In varlous soll types.

®  Soil and road surface weight {constraction.
B Fluid pressares (weather).
B Externally applied loads (traffic).

Military transporters are primarily concerned with
changes in road surface conditions that inhibit movement.
Rand deterioration normally occurs through imteraction of
the tire’s foolprind and the road's ability o absorb and
disperse siresses imposed by raffic while muintaining ils
surfoce resiliency. Tire design helps the road retain some of
its resiliency by absorbing pari of the stresses, Wilhow
pericdic maimenance, the rood surface's ability to absorh
fond stresses is reduced, cousing the surface andfor subgrade
to fail, As fuilure continues, the road surface crocks and
develops ruts, Ruotting begims the chain of events that
quickly mokes the rosd ditfficult to trovel s maxiowm
speeds. As traffic sccelerates. the delerioration process
continues o increase amd dnvers must reduce speeds o
prevent domage to vehicles, the cargo, or themselves.

Figure 3 depicts the distribution of radial stresses from a
5480-pound tire load in varioos medioms. [ shows the
relationships between the passing wheel, its loading effects,
rutting, and the dynamics of the passing shock wave as
penetrates the roads subgrade through different soil [rp-:s,1
The cross-sectiona]l view shows the downward stresses
capsed by the wheel as it averses the road and
demonsirates how these siresses are dispersed and absorbed
by the subsurfsce o,

30 Engincer

The figure depicis the shock wave from an M923 cargo
truck with bias-ply tires and its corgo centered over the rear
wheels. The calcelated front-wheel load (worsl case)
represents the net vehicle weight of 22,515 pounds, combined
with its rated gross cargo capacily of 10,000 pounds, and
divides by six wheel lecations,

Figure 3 shows how different soil types respond 1o the
wheel fopd but does ned specifically identily the siresses
coused by wehicle speed. This Figure also shows the
relationship belween soil subsurfoce stremgth and the tire's
ability 1o penetrate deeper into the subsurface, thus increasing
the severty of miting with each additional vehicke pass.

Alternatives

ngineers con  calculote the effects of weor on

unimiproved ropds; however, many trnnsporters lack n

background in using these annlytical methods. For
field applications, conwoy planners peod an engincer-
developed methodology that is based on scientific principles,
It should be easy o understand and simple o apply.

The relationship between o wheel load ond s inleraction
on an wnimproved road are predictable, Therefore, the
transporter has several altermatives for preserving road [ife,
These mnclude reducmg tre pressure, vehile spead, and
vehicle weight,

Reduce Tire Pressare, This action increases the size of 1he
fire fooiprint ond decreases the tronsmitted wheel-load
siresses, 1 more evenly disicbutes stresses over a wider

Alggiest 1997



Hre-contact area However, we mosl exerclee caution when
reducing tire pressure, Total reduction must pol exceed 25
pounds per square inch (psi} per e, I the pressure
reduction drops below 25 psi per lire, excessive lime
deformation may occwr, resulting in damage (o the sidewnll
or inner tube. Reducing tire pressure also lessens the driver's
discomifon from rood surface roughness.

Reduce Vehicle Speed, In conjunction with reduced hire
pressure, & lower speed npssists in more even distrbution of
shock waves through the soil. Reducing shock waves helps
preserve the drivers' comfort.

Reduce Velicle Weighd, Decreasing the wehicle load
offers the greatest potential for extending road life while
preserving the drivers' comfort, When planning throughpat
estimates in remote preas, fansporiers normally ose the
crogt-country  bond weight, which i3 approximately 75
percent of the vehicles” rated capacity, as a base caleulation,
Hl:dl,]l..‘iTl.F the exhmaled CRsd-COunlry cangn load Teoan T, 500
b &, 00 pounds reduces vehicular-caused ropd detenoration,

The best potentiml for retarcling road deteriomtion s o
use @ combination of all thres allermatives. This common-
sense approach cun be broken indo several independent
octions, Trnnsporiers should apply the aliernatives in
response 0 changes in weather ond rood conditions o
cxfend road life and lessen potential damage to their trucks'
SUSPEnsion components,

Figure 4 illustrates the net effect goined from thess
alternatives,

B Sitgation | reflects no action taken.
m Situalion I reflects reduced tire pressure,

m  Situation 111 reflects reduced tire pressure and reduced
payload.

B Sitoation I'Y reflects reduced tire pressure and o reduiced
payload of |50 pounds below the normal cross-country
planning load.

Calculations are based on research conducted a the UL 5.
Army Engineer Witerways Experiment Station, using an Armvy
series M923 S-ton cargo truck with a cargo weight of 10,000
pounds.* The wheel load was calculated using the vehicle's
raled lood eapacity of 10,000 pounds and ils manufaciured
empiy weight of 22,515 pounds As illustrated, Situation [V
indicutes the greatest potential for increased road life span. An
inleresting observation between Situatiens 1011 and TV 15 thal
reducing the cross<ountry paylosd and reducing tire pressure
significantly inceeases the lfe of the road,

Conclusion

influence the execution of military operalions.

Infrastruciure limitstions due (o the remoteness of an
area, combined with ever-changing political considernfions,
present unigque challenges {or our military [orces. Ther: 15 a
direct comelation between mad usage and read degradation
and their effects on limiting convoy throughpul operations
This correlation has significant infTusnce on vehicle speeds,
surfnee roughness, and vehicle muntenance. The alternofives
discussed above are possible solutions 1o this problem
Reduced vehick londs and tire pressures may potentially
double road life It is crticnl that military tmnsporters
understond the correlation between traffic and Toad
degrndation  and between  vehicle spesds and  surface
roughness,

T he physical and political environments of & host nation

Siuation IV
65 pal Tire Pressure
6,000 I Payload

A < Fiy Iy F

Situation 11
65 psl Tire Fressurs
7,500 Ib Pryload

T i

Sthuaiion i
&5 psl Tire Pressure
10,000 b Payload

@RW

5

Situalicn |
BQ pal Tire Pressurs
10,000 I Payload

i 1.5 F
Estimaied Wooks Until Road Fallure

Flgure 4, Estimated changes In road [iis based on vehlcle confliguralions,
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Enginesrs have limited assets for maintaning  road
networks. Therefore, military transporters must help redsce
damage o rosds in order to increase their longevity, As the
focus of owur force projections shifts towand hemanitarian
pperations, more emphasis 5 placed on reducing overall
operational  costs and Improving  tmely  execution. Each
member of the humanitarian tenm must strive 1o preserve the
infrustruciurne while mointnining daily throughput opendions.

Major Hagerty (s deputy commander of the Nashwille
District, Corps of Engineers, She wax previously sationed at
the Watenways Experiment Station, Vicksburg, Mississippi.
MAS Hagerty holds a mastery degree in civil engineering
Jram the University of Texar ai Austin and @5 a repisiered
professional engineer

Me il Mason is o revearcher in the fields of miliary
transportaton and logistics for Applied Research Assoctates fne.
Vickslrvarg, Misstboappe. He (5 a graduare of tee Army Cowirnaned
waned Cremeral Siaff College and holds o master s degree.

Dr, George Mazon it a registered professional engineer in
the Molility Spstems DNvision, U8 Arny  Warerways
Experiment Starion, Vieksburg, Misnissipm, He holds a
doctorate in clvil engineerlng from Rerntselaer Polytecling
Tnsaittuere, Troy, New Fark,
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Army Engineer Waleraays Experiment Station, Vicksburg,
MS. 1985,

YCemmica, John N., Geotechnical Engineering, Holi,
Rinehart, & Winstion, Inc. 1982, page 156,

I'Wnng, LY., Terramechanics ond Of-Road Vekicles,
Elsevier Publishing, 1989, page 198,

‘Barber, VC. and MR. Murphy, ‘“Vehicle/Road
Compatibility Analysis and  Modification  Sysiems,
(VRCAMS)" Technical Reporr 5-73-13, U5, Army Engincer
Waterways Experiment Station, Vicksburg, MS. 1973
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{Contimued from page 23}

lengthened the ramps so the foat bridge's kength could be
adjusted 1o the water level.

Clean-Up Operations

fer the Finns blew charges m the water o clear the
Al’ulup:. they brought in an exscavator 1o clean op rools

and debris. To allow them e reach farther scross the
waler, we laid ol the AVLE so they could move (he excavi-
tor onto the bridge. This was the second tme we had used
the AVLHE in a nontraditional roke.

The Finns had a bucket loader with a revolving street
broom atachment, which we used 1o sweep the large parking
lot, 1t 4% a very elficlent and uselul device,

Lessons Learned

o8t important, we leamed that engineers must

mainiain & wide vanety of equipment to accom-

plish the mymad of asks expecied of them. This
can be accomplished in two wiys:

32 Engineer

®  Copbnue b task organize unifs as required o nccom-
plish the mission. This moy include eguipment from
other notions as well as U5, assets.

B Tailor a batealion-sired wnit to give it hridging, horizon-
1l and vertical construction, and combal engineering
capabilities. (Tusk Force Vollumo is a good example of
how successful o divermse engineenng unil can be See
ariicle on page 2},

We also learned that there 15 a confimeed regquirement Tor
betler counferming expripment, The Pamther with its desen
mollers was helpful, but it ofien failed 10 detect mines, Uniid
iechnology provides s with that “wliomate” prece of counter-
mine equipment, we muslt continue 1o use every ool avial-
able to redwce ond eliminale the mine thres in every
situation we encounter.

Ll

Captain Beed s attending CAS? and will atrend the Uni-
versity of Washington this fall. Previows assignments inclinde
Commander, B Company, foth and Hth Engineer Buttal-
does: o Iﬂh‘:pln.rnm: leader {iun'::ﬂ ecert .‘.'I'J'nm'l:_,l, it
E:rlg'lpnrr Battalion, He koldy a bachelor's ;I:gm e nadiir-
trial technology from Southern Minods University
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Asphalt-Mixing Plants:
Baghouse Operation Tips

fiy Staff Sergeant Jaime Barrientes and James E. Shoenberger

he U.5. military misininins a large

valgme of |:|.1.|1l|a|1. conCTete pave-

ment, In the Ammy alone, the vol-
ume exceeds 7,000 miles. Construction
support unils. are responsible  for
asphali concrele pavement conseciion
for Army requirements, and these units
possess o wide rmange of equipment,
including an MOE]  Asphali-Mixing
Mant

To avoid air pollution, contrelling
dust during osphalt mixing 15 # s,
This anicle descnibes the function of
and operational guidelines for g well-
developed, efficient maintenance pro-
gram for a baghouse, which is an nir-
filtration system that removes solid par-
tickes from the gas stream dunng asphalt
mixing. This information will be espe-
cially wseful o Anmy engineers in-
valved in nsphall concrete  mdxiure
design or pny pavement construchion,

The 1.5, Army Engineer School's
62H course, Concrete and Asphalt
Equipment Operatar, provides hands-

on instraction on the MOB1 Asphali-
Mixing Flant, along with other con-
struction equipment owned by units.

Introduction

sphalt concrete is blended aggre-
A gates held together by nasphall
cement. Aggregates make up 85 1o
90 percent, by volume, of the mixiun,
The nggpregate maicrials nomlly con-
toin at least a small amoount of mops-
tare, which must be removed before Lhe
nggregntes are coaled with  asphalt
cemenl. Al ambient  temperature,
asphalt cement 15 a black, semisolid,
highly viscous material, When heat is
applied, it becomes & liguid and less
viscous. Heasting the aggregates and the
asphall cement in am asphali-mxing
plant removes moisture and liquefies
the asphali cement so it will ndhere o
the nggregales.
The two main types of asphali-mixing
plants—hatch and dmm mixers—have
similar basic components. A typical

drum mixer is shown in Figure 1
Asphalt plants have a cold feed sys-
tem i meter and deliver the aggre-
gates fto the plant. There the ag-

| gregates and asphalt cement are

heated and combined (nto n homoge-
neous mixture. Among the emission
confrol systems available that will
capture pariiculale materials, the bag-
house is the predominaiely used sys-
tem. This method allows trapped
aggregate fines to be returned fo the
mixture, thus minimizing changes to
the original aggregale gradation. A
properly maintained and operated
baghouse system will remove almost
all the fine aggregates from the
exhaust gas siream, thus assuring tha
air quality requiremenis are achieved.

Baghouse Operations

aghouse air-filiration sy Hems opef-
ate by trapping small particles 1 o

series of fabric filter bags, while
hiot exhaust gases pass through and are

Aifomatie Hot-mix conveyor .3
wilghing sysbem =l Wi
Cold feed conveyor .'llln
Cold feed bins b i
——— @ [ @
Wul’“ % I o {RT |
Figure 1. Basic components of a typleal drum-mixer plant.
Aupuxt J997 Engirneer 13



Clean-alr outlsl

Dusty-alr inlet

Valve — -~

College Fark, Maryland. |

e ied] Bemer (e At} Fliarm Manaml, pubdaned in 1928 by the Aspnal Inatite,

pe Dust hopper

Flgure 2. Typical layout of baghouse components.

eapelled from the plamt fsee Figure 2
Most baghouse systems employ an
expansion chamber or knockout box,
which uses pressure differential methods
o remove lorge apgregale particles from
the air stream before 11 passes through the
hags, The higs are aflached 1o a cieulsr
mefal framework in o seres of rows or
columns, As exhaust gases pass through
the bags, the inside (or exhaust adej of
the system coniaing relobively clomn aie
When operating properly, baghouse sys-
lEms memove up o 998 percent of the
fines In exhans gawes,

To ensure that & system continoes (o
pperate  properly, the bogs musi be
cleaned periodically. This is  wsually
necomplished by shoking the bags, back
flishing them with adr, or by using a
combinstion of these two procedures. [F
groups or rows of bagds are cleaned
simultaneously, the baghouse system
can continue to operata.

The temperature of air possing
through the baghouse s critical to s
performance. Mormally, the tempera-
wee of the exhaust gases should
remain between 150 and 430 degrees

Fahrenheit. If the temperamre is too |

A4 Engineer

Thereforne,

high, synihetic material im the filier
bags will be domaged. The efficiency
of the plant may be impaired as the
femperature drops below 230 degrees
Fahrenheit, which s below the dew
point (ihe lemperature al whech vapor
beging o condense). At higher levels
of humidily, condensation acceleraies,
the natural enviromment
fchmate amd season) existing during
the mixing process also affects bag-
house performance,

The condensation of moistone
flushed fromm the exhaost gases has two
major effects on the baghouse:

B  Moistore condenses on the filter
bags, which cagses particles to
pdhere to them and form  an
agglomeration that prevents the
goses from passing through the
fabric. This condition can starve
the production process lor com-
bustion airflow, greatly decreasing
baghoose efficiency. Also, the ag-
ghomeration that forms i difficol
b remoye, making nommal bag-
cleaning procedures  impossible,
As long as the exhaost gas emper-

adure stoys above the dew pomi,
the exhous! remains o gas as il
passes through the baghouse and
exits through the stock,

m  Metal parts of the bughowse cor
rode from sulfunic ncid. It con-
denses oul of the air stream when
tempersures fall below the dew
point, Condensation of the acid
oceurs of o higher tempersture than
wader wupor, s the highest compo-
nent dew point should be consid-
ered as the dew point for the
exhasl gas stream,

Condensation s more prevalent dur-
ing plant start-up, because the baghouse
components are not hot enough o keep
maoasture and acikd m the exhaust gas
stream from dropping below their dew
pointe. To ensune thai the baghouse 13
properly preheated, the outlel tempera-
ure paige should be moniored and no
moisture {mixiure materais) added until
o satisfaclory  femperature  bewel a3
reached. When water vapor is sdded 1o
the gas stream a5 a resull of the drying
process, the gas stream lemperatire ini-
tfly drops. A prehented baghouse will
nayl  olbow  the  lower-lemperalire,
medsiure-loden  exhoust gos wvapor 1o
condense into lkquid. The following con-
ditions will contribate 1o modsture devel-
opment in the baghouse:

B Insufficent preheating
®  Lack of adequale insulation

8  Inadequate system purging alter
shut-down

®  Introduction of moisture info fillers
through the compressed -
cleaning system

B In-leakage of modst ambbent ake

Nate: A gmrrﬂf ruile r.g,l" hramb &8 Io
operite e ﬂmgﬁn:.u‘; at 290 degrees
Falrenheit or higher and employ proper
starf-up and shut-down procedirer. Keep-
ing the femperature of the baghouse
above the acid dew point will greatly min-
forize motstiene and goid condenration

The 62H course iNStcIOTs fecim-
mend he following procedures 1o
maintain and extend the service hife of
all baghouse components,
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Start-Up Procedures

i. Preheat the sysiem (without the
drying aggregates) long enough 1o
ensure that the componenis wre hot
This phaze may take 15 to 20 minuies
ar more. Mote that gas going oui may
be hoed even though the sieel in the wiit
has net had time 1o heat up, 17 aggre-
pates are introduced (oo s00n, Mowshre
from the drying process will condense
an the cooler steel components nnd
bags, cousing the initial layer of dust (o
|Ja.'.|1'||'u;:|:| and become |ml1-|=rmmh|u:.

L After preheating the system, and
without shutting off the fan, begin feed-
ing the aggregates. If possible, stan
with a conrse mix 50 the amount of fine
madernal collecied in the baghouse is
kepl b 2 mimmum, [n sbdinon, muin-
tain & sieady production rate for the ini-
tial stnrt-up o boild and mainiain a
good dustcake (Jight coating of fine
eggregate), If possible, do not run full
production for a few minotes o allow
the dostcake (o develop

3. When feeding aggregates o the
syslem, cloge the fan owtl= |J:l|r||'u:'r (4]
reduce the g Mow s the drrl.'u'r “rn.l!'fx"'
a1 the burper. ALthal ime, sl:xhll}' Qe
the fan |Jl.r|1.|'.|-|':r Lo !lill.l-l'll1l'|.'E Fq[ﬁng. This
seiting will vent the dryer and mini-
mize the amoeunt of air required, At this
point, fuel usage is minimized to near
eptimum conditions,

Awgusr Jou7

Shut-Down Procedures

the mir vemilstion system will

approach ambdent air temperatune
and condiions as the heal penerated
from the process dissipates. Dew points
will be peached and some condensation
will occur. When motsture and acuds
form, they remain on the baghouse com-
ponents until they evaporale or the pro-
cess slarts again, When nearing the end
of a r.q':h:|m:1|ur: cviche, use the f{:ll!r:ll.h'i.]lu
procedures o shit down the sysiem:

1. Siop the feed 1o the dryer.

2 Afier the material is out of the
dryer, swilch the burner to bow fuel or o
lower firing rufe and continue 1o run the
dryer for 3 10 5 minutes. This "purging”
action will ensure ihal any mopsiure-
laden gases are evacualed from the
baghouse and chemically active hot
gases are pot irapped in the baghouse
as it cools through the acid dew point,
Because purging remives these gases
and the baghouse cools quickly, a mini
mum of condensstitn forms dunng the
shut-down process,

3, Turn off the burmer, bul continge

Aﬁ:-:r shuiting down the operation,

[ 1o run the fan for about 10 o 15 min-

vies 10 cool the system or wntil 160
degrees Fahrenheit is achieved, It often
helps to continue the cleaning cycle
during the cool-down perdod so that
hardened or chemically active particles
do nol build up on the fabric. Stop the

A soldier operates the MDE1

Asphali-Mixing Plani from a con-
trol van, He is responsible for ihe
operafion and safely of the plant,

cleaning cycle when the measured
pressure difference betwesn the diny
and clean sides of the boghouse folls
below 3 inches of water column (156
pounds per square inch).

4. Hemove the materinl from the
dust collecior so the unit is ready (or
start-up the next opernting day, Do not
store hot moisture-lsden dost in the
hopper because i can create material
handling and start-up problems.

Engineering Support

he recommended stari-up and sht-

down procedures detoiled sbove are

a pari of the information available
from the team of nstructors o the 62H
course ol For Leomard Wood, Addi-
tienal information on haghouss opera-
tons 45 pvalable in Techrical Manuals
5-3895-37d-10 and 5-1895-3Ti-2,

Secifl Beryecnd Harrisnion i atlgred 1o the
29 Empineer Hmtplion, Forr Carson, Colos
ma. He war previonsly an iRNrscionwriier
for tre A2H cowrse, STy Engireer Smiuntion
Fort Eronmm! Whod, Miszowd 350 Barnles
Wiy o bachelor of iodence degree i e
AESFIRY MO RemEnt.

My Shoenberger b o reiearck alvil e
aeer in phe Materialy Anclvair Seamcl, Ale-
flelity  and  Poverments  (hWvinon,  Gep-
sechrical Laborarory, LLE Army Englneers
Winermays Experiment Stavion, Woleburg,
Missivsipm. He iv o regiiered professional
enpineer in Mixeiopoi.

Eﬂgr'r:lrr.r a5



The

By Major Guy K. Mallow and Edward A, Forman

he Global Positioning System (GPS) mevolulionizes
I navigation and positioning capabilities and soon will be
intzgrated indo everything the milbary does. The
engineer community must leam how this technology works, s
they can lake advaninge of il
“The map, compass, and survey equipment in oss Wikl oo
provide the location and navigation information to the degree of
acourscy and responsivencas required o support the gombal user
of fickded or cmerging tnctical systems” (inken from a Dol
required operational capahility document, revised in 1991) The
1994 funding appropriations bill passed by Congress stses,
“Funds may not be obligated after Sepiember 30, 2000, 1o
medify or procure any Dol aircrafl, ship, anmored svehicle, o
irlirect-fire weapon system that i5 not equipped with a Global
Positioning System receiver.”

Why the GPS?

he GPS could be referred 1o a8 jusy ancther device 1hat
andwers the age-old guestion “Whers am 1T However, a
user can expect seven bmes betier accuracy with a GPS
receiver than with a miap amd compass. Becnns: of ils afcurcy,
the GPS has replaced all previous positioning sysieins.
Many currest and firure devices used by engineer soldiers wikl
incorporate GPS echnology. An example is the more than TOKO
precise lightweight GPS meceivers (FLGHS) felded o the Army.

38 Engineer

GPS Computer-Based Tutorial

GPS echnology also will be incloded in future minefield reconding
equipment. such as the Digisdl Reconnalssance System and the
Digital Map Reporing System. (See “Puilding & Minefeld
Datzbase System,” Engineer, Docember 1996, page 14.)

The Tutorial

be Armny Global Pesitioning System Tatennl is & traming
ol developed o provede o nontechnical, operational

perspective of the MAVETAR (navigntional, siralegic,
tnctical, and relay) GPS. I is primasily istesided for officers and
NOOs responsible for planming and executing operafions al theater
level and below. However, oy military personnel wanting fo
maxinrize the benefits of GPS for their mission, amit, and oeops
can wse the rainmg

The tirlorial consists of 13 modules designed 1o be viewed in
sequence (sce sidehar, page 37). The program bneodparatis
lessons learned ax GPS evolved from & |.‘|-|."-.'|:E|.1|:l1|.1l:1'1h'|| [ErOE T
o the operational fielding currently underway in all U5
military services,

The Army GPS Tworal shows bow the GPFSS diverse
capabilities can be wmed 10 support any mission when you plan
and conduct combat operations or opemtions other tan war
(OO0TWE It delives convenient GPS trabndng that will increase
your undl's mission effectiveness in fargefing and navigaiins
presision and accumcy,
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The Army GPS Tutorial Modules

Module 1 = GPS Owerview. Explains what GPS s, how &
warks, arnd whal @ can oo Sor your onit |f delails mgary
applications  (sich as precise  posfioning and  ravigation,
cammunication #ma synchrontzation, confldent endazvoas, and
commen language in joint and combirad cperafons) and GPS
Accuracies.

Module 2 - GPS Polickes. Descrines Dol and Joint Chiats of
Stafl policies and guidanca for milliary operabions plannars, For
axmmplo, all sandces must employ miliadly accumate GPS
squipmant o suppon thelr opamtions.

Module 3 - GPS Securlty. Describes how milflary recalvars
ablain the basl accuracies and reduce axposurg 0 alachonic
warlare [spoofing), crypiologie key bading reouiemenls, and
s8ling g an account Tor e cyplologic keys, The GFS keys an
diffarant than SINCGARS |(Single-Channel, Ground-bo-Air Radio
Systam) keys.

Module 4 - Mapa and GPS. Describes he complamantary
relalicnahip betessn GPS and maps. Il confains eye-cpening
lessons mamed and imporiant Bps (Buch A8 NEVerUss & MBp lor
precise posBoning or iageing: use e GPS). GPS coordinaes
are seven mes more accurale han map cocrdinates. Fabure io
camprenend he new ralabionshi of maps and he GPS can lead
10 conhusson n Pe Bk, & ek ol conldence in tha GFPS, and
farlebure of the pracision provided by the GPS.

Module & - GPS Eqguipment. Describes cumenl necalvars and
salactad raceivars baing developed

Moduls & - Surdvabliity. Discisssas hraats jo e GPS and
couniemmsasunag.

Module 7 - inlsroperabliity. Characiedzes he GPS
cantributions 1o battiafield intarcporatsity and provides guidance
an mixlionships behwean ®e GPS, maps, fre-control sysiems,
cammand and conbrol Sysiems, and navigalion sensoes.

Module 8 - GPS Applicatlons. Explaing e diverse
capabiliies of OPS recelvess and how miBRary opefaiians
planners and Nefid users can cagelalize on Miosa capabdiiiss: during
combal operafons and OOTW. The moduls meflects on GP3
appicalions usad by U S and slied opersfonal larces since the
inie 1880e, a8 derved from opembional evaluafons, Operaton
De=sert Siorm, and ofer miltary opemfons The module
dasoibas promigsion and postmission applicaiions, as wall as
applicalions for sfumtional awareness, baSefisld preparadion,
targeting and fie supporl. dose alr  supporl, alr drop,
communications, and navigation, For sxampla, the GPS can
tunciion &% a compass inside a matal yehicie,

Maodule 3 - Bartlefield Implsmantation - Operations Flanning
and Execullon. Fresenis 8 checklisl wiln suggesied acions for
commandars and thair staffs o camy out on e aland'sea
bamelald Actions draw on cpemEicnal ssperance wih the GP3
and are ofenied fowand heater snd componant siafs with
mesponstiiy o plan, exscule, and comimal an opersfon. Aclions
can improve iasget acouracy Bnd reducs e potanial lor el cde.

Module 10 - The Fulure. Presens ke appicabors of he
GPS wihin tha U5, milary serdces,

Moduls 11 - GFS Tralning. Lists DoD iraining suppon lor the
GPS. It inchides PLORA uaining, OPS ausvey recalvedss, cryplalogic
kay ordering procedures, points of contact, and training sida, The
maduia shows e classroam setup Tor PLGA training,

Madiils 12 - Fesdback. Provides a loam 0 submil aoimdmanta
and recomEnEnd Alons,

Moduie 13 - Giossary and Temms. Conlaing more han 130
GPS-refaied tarma and definilions.

Nobe: A HELP kay describhas addfffonal feskies in e fulosal

Angiesr fagy

Obtaining the Tutorial

b Matonnl Imagery and Mappisg Agency (MIMA)
I (formerly the Defenss Mapping Agsncyh, Saint Lowis,
Mksaouird, produces and distribuies the Army GPS Tutorial.
It is free 1o military wnits and can be ordersd from NIMA, through
anormal supply chonnel. Call the NIMA Oeder Fulfillmest
Department, DEN ZE7-2495 or (B0} BE26-0342, for assistance.
When cedering. use your Dol activity address code (DODAAC)
and request national siock number (MSM} TH44-01-416-4051, IF
vou do nol bhave a DODAAC, contact the NIMA Army Customaer
Support Team at DSN §70-3001 or {T03) 264-3001
The tstonnl is on eighi 3,5-inch dises, Miniowm computer
EyalEm requirements for using the program ae—

B D05 Windows 1.

B 6 PC

B 256 color VGA maonitor
B EMBRAM

MNIMA also has three GPS receiver emulators available. They
ang compuler-based interctive replicas of the PFLGR, ihe Trmble
ADOOSSE, and the Ashtech MD-X11 These emulntors are still in
the Beta verstons bid can provide valuable raindng, Owder them
wsing the same procedure s for the tutorial. The national stock
musrbers fof e emulolors ae—

B PLGRE Emulntor  Té44-00 -4 164034
W  Trmble ANOS5E  7Todd-00 -4 | §-80k20)
B Ashtech MD-XIT TH24-00-416-4036

Other Resources

dditional informintion abowt the GPS is available on the
Imlerme=t st the fol |I.'I'l'il1! sifes:

B University of Texas at Austin -hbipSwww. utexas edw’depls!
Er/geralt! modes!gpsdgps. hitml|
B LS Coast Guard - hitpoifes s naveen. uscg mil/pps/gps.him

NAVETAR GPS  Intemet  Conpections = hitps#f
gauis, ggeunbca’ GPS INTERNET SERVICES HTML

B Natomal Geodetic  Survey
geodetie_links huml

hitp:tos w ngs. noan. gov!

Major Mallow server ar the survey team chief, Defense
Mopping School Fort Belvole Wiglnia while aisigred to the
Mational lmagery and Mapping Agencys Mational Imagery and
Mipping College. He previously served ar reglmeni] engineer,
7k .ﬂ'ﬂr:l.l;er Kegpimenf, Forl Semning, Greorgia,

M Forman iy the edecarion advizor for the Defense Mupping
Sehood, Fort Belvoir, Wirglnde, ax pari of the National fmagery
raf Mopping Apeacy’ Nationg/ Imagery and M.p'pllr,l'ng Caflege,
He {5 a reserve Infoniry leatenant colonel atsiyned o the Army
Muieriel Command.
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Introducing Terrabase Ii

By Captain Bursell Kirty

“Ohr engineers must be terraln vinalizanion experts sn
they e help the manenver commander use the ferrmin o i
pdventage fo win.,.The engineer’s burimess &5 fermin, prire
nm‘i.ﬂmlu{r. We awn the ground,

Major General Clair F Gill
Cowmanrdant, [L5, Army Engineer School

ow do engineer officers became termain visualization
H experts? One solution from the U.5, Army Engineer

School is provided by Terrabase [1 (TB 1) and an
inttrectonal CD-ROM, The CHD-ROM Fl]uidn trumsitional
trmining on the capabilites of TH Il and exploins how to me
digiial termin data to visenlhize battlespace, TH 11 and the CD-
ROM will be available ol no cost 1o militery unils in lale
September 1997, They will emnble all officers, not jusi
engineers, (o onderstand, ase, and obtain digital topographic
pn:u:]:.u:l\..

The fallowing information provides a brief overview of
the TH Il soltware and CD-ROM. Dasic knowledge of the
TB 11 sellware s n first step toward visualizing terrain, but
the applied tactical knowledge of the user is what really
minkes this software powerful.

Background

hie Termbase program was written ol the LS, Military

I Academy in the mid-1980s and was the firs)

automated termin 166l used by mlitary ocoupsitional

specialty (MOS) 2150 topographic warmmmm officers and

MOS BIC) termin anolysts. | aliows the user o quickly

analyre iermin data ond provide warfighting commanders
with wetical decision mids {TDAs).

Terrsbase runs on IBM 286 compulers, and jts oulpul is
imited to dot matrix printers. The software has changed Hule
since its development. Although it ks still widely used m the
brignde level and below, Termbase does nol ke advaniage of
sutomation sdvances and many improved digital data sets,

Terrabase 11

he Engineer School’s Department of Tactics,
TL:ud:rship. and Engineering, in parinership with the
Termin Visuslization Center, researched available
commerciol and govermment-owned programs o find an

updated terrain evaluation tool. None was found, but a
government-owned terrain  evaluadon software package

HAGONLIEL P

HANGT AR

Digital elevation model (DEM) data with SPOT satellite image draped over IL. This Image shows an area at

Irish Canyon, Colorado,
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Angnst 1997



called MicroDEM, developed by the US. MNoval Academy,
wins suilable for tailoring into termadn visualization software,
This powerful personal-computer-based pockage operabes
under Microsoft Windows and wses o vanety of improved
digital termiin data available from the National Imagery and
Mapping Apency and the U5, Geological Survey,

MicroDEM was demonstrated to senior leaders and
gpproved for adaptation by Major General Gill on 16
December 1996, The Termin Visualizattion Center at the
Engineer School armanged for tmining development Tunds.
Both the 20ih Engineer Brgnde st Fori Brapgg, Morh
Caroline, and the U5 Spoce Command sl Colorado
Springs, Colorado, contnbuted funding to tailor MicroDEM
mlo Temrobase [I The Nowal Academy and the Engineer
School worked together to develop the software.

The minimum requirement o run Terrmbase 11 15 a 486
computer with 16 MB of BRAM and Windows 95. The
program creaies all the inctcal decision mids of the original
Terrabase. In addition. Termbase 11 can—

B Change datums,

| Make glevation tints, slope tings, confour plots, lnes of
sighl, 3-I» views, relleclance maps, weapns fans, and
visihle area plots,

® Pnnl to scale on any Windows-compatible prinier or
plotler,

The beauty of this software is that anyone familior with
Microsoft Windows can learn to wse it guickly, Terrabase IT
will be included in the Engineer Officer Advanced Course
beginning in July 1997, [i con be taught in the same amoant
of time is the original Terrabase.

CD-ROM

he insiructional CO-ROM con be wsed for dismbutive

training for individuals or groups, sdch as for offcer

professional development or commanders” calls. The
CD-ROM includes the following segmicnls:

“Introduction fe Terrain Viwalization™ provides an
overview of rermain  visualizatien, T includes map
fundansentals, datums, grids, symbology, and accuracy.

“Regquest and Manage Terraln Viswaolzotion Data™
provides examples and explanations of digital data products
from the Natbonal Imagery Mupping Agency and US.
Geological Survey. The examples are explained in bullet
commenls with an accompanying volee file o provide
dedails. This segmeni describes the iscibeal wse of each
product os well as ordering information and price. This is the
first time that & simple-io-use viewer has been availahle for
digital formats from bath mapping agencies. TB 11 makes #
possible 1o import these formats,

Terrabase Il Tuterial s a “banlednll” or “how w"
version for cresting tactical decision aids, These internciivef
multimedia battledrills have pictures that show how the

Augieer [ O0T

Tarrain wvizialization /8 a basic and fundamental
leadership skill, ... A balile commander must undersiand
how lerrain influsnces every aspect of milfary operalions.
Terrain  wisvalizalion & & componeni of baifiafed
visualirafion, N porirays and alows & cetalsd ol

standing of the background upon which enemy and
frigndly forces and actions are displayed.”

TRADOC Pamphiel 525-41, Topographic Support
for Tarrain Vissalzation, Operations Concepd

wreen looks as the products are created. The tutoral is an
easy-to-use aid that explaing how 1o load the software and
digital data, create TDAS, and save and print products.

Dafabare includes dota sets for euch area of operation for
the Enginesr Officer Advanced Course practical esercises, A
dotn set includes digital termin elevation data (DTED), land
sakellite (LANDSAT) or Systeme Probatoire d"Observation de
la Temre (SPOT) satellite imagery, controlled image-based
imagery, and aennl photographs. Since all preas of the workd
do nol have complete dala, some of ihe seis are pot complete,

Prodoct Tndex is a Lisi of digitnl products with “hot keys™
that enable the user to choose fo “view the product example™
or “learn more about the produsc.”

Conclusion

errabase [I fills the termin visalization requirement

for engincers ol the brignde lewvel and below. The

instructional CD-ROM educaies engineers on how
products look, their availability and tacticsl use, amd how to
ochinin digital datn. TH II software s not designed io compete
with more advanced termin analysis systems. Insiead, i
introduces some of the capabilitics of larger systems and
ennbles msers to better understand these products.

The increased knowledge and computer capahility officers
pain from using Terrabase 11 will give them greater planning
Mexibilicy by providing s wide mnge of options for each
missbon, The TH I sofiware and instrectional CD-ROM
enoble engincers (o become terrain viswalization expens and
iruly earn the title “Masiers of Terrain"”

Note: T Il will be availalle on the Fort Leonard Veood
Feowme page try faie Seprember; The CO-ROM will be reformened
and addled to the home page by Decemiber 1997, Lad

Capigin Kirby ixr a doctnine mstructorfweiler in the
Departmeni of Tactics, Leadership, and Engineering {DTLE},
LLE Army Engineer School. Previous axsignments include G2
GEQ  Officer,  Bosmia-Herzegoving  Command,  Sarajevo,
Bosnia; platoon leaden’X0, 29h Engineer Batialion (Topa),
Fort Shafier, Hawail; and Chief, Topographic Operations.
DTLE UL5. Army Engineer School. CPT Kirby boldy a
bachelor's degree in geology from lowa State University
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Command Philosophy for
Company Commanders

By Lientenant Colenel Harry W, Christiansen (Ketired)

ave you ever been in a3 onit
H where soldbers were unsure of

the new company commangd-
er's expectations and his method of
operation? The result is trial and emor,
second-guessing, and misdirecied work
efforts. In short, the unil spends most of
its energy discovering the commander's
mmlent, which detmcts from effective
mission gccomplishment.

The salutien is o well-developed and
communicated command philesophy. 17
you are prepanng for yoor first come-
miand, take tims to develop & command
philosophy. This philosophy tells how
you will man the anit, It communicatss
your expectations of others and what
they can excepd from vou. It sets the
conditions that ollow subordinate lead-
ers and feams 1o succeed. A command
philosophy  has  four compoRents—
vision, walues, leadership expeciations
and personal convictions. As 8 company
commander, [ used the command philos-
ophy shown on page 41 and distribaed
it in a memo o officers, NCOs and sol-
diers in my company,

Vision

ismon provides o commen focus
Vt’urlht unit's energy and sels pri-
orithes, It describes what the und
miust be capable of doing at sorme point in
the futwre and how o achieve thut To
help develop your vision, educate yous-
self ahoul the wndt, Visdt and ik wits key
meenbers of the baalion and company,
First, meet separately with the hantal-
ion commander and command sergeant
major, Learn their prisrities and expec-
tations for the unit, and gel a copy of the
baitalion  commander's  philosophy.
Spend time with the outgoing com-
mander and the unit first sergeant, Ask
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ghout major isswes and problem areas
and the unit's strengths and weaknesses.

Other key individuals who can help
are the batalion executive officer, the
operations officer, and fellow com-
pany commanders, Finally, talk 1o the
plateon  leaders, platoon  sergeants,
and soldiers, As the recipients of your
command philosophy, they are the ones
who will gel the pob done.

Omce wou sift through and evalusie
this information, you will have more than
enough bdeas on where the unil needs to
go and what the soldiers think should be
done. A shared vision, one thal soldiers
own and can relats to, will permeste the
unit nrd influence all is endeavars,

In the figure, wision sets the direc-
ton It tells soldiers where the onit is
poing and how i will get there, The
¥ision is a journey, not a destination; it
5 something you are always striving (o
achiewve.

Values

I i bmpossible o creale a rule oe
policy to cover every possible con-
bmgency. Howewer, members in o
umit ‘who share the same valoes vall view
the world and their work from o commen
perspective and st sccordingly. Walues
express whal is importand fo you and
subspquently o the wnit. They outline
expectations of wunl  members  and
cxpress whal “we will do”
You have a professional obligation
b lve and wphold the Ammy's values
and ethos s well as the soldier quali-
Hes owtlined in P 100-1, The Army.
That FM is a good place (o start devel-
oping your vilue set, To idenfify your
values, Tollow the three-siep process:

® Lt the charscieristics, tmils, and
qualitics you admire in leaders.

B Circle the gualitses thor peflect
what is impomant to you and that
reveal the kind of leader you are,

B [Defmne those qualities as behaviors
that you will demonstrate,

The values on page 41 are oals thil
fell soldeers what is important o the
umit, and they puide everydny behavior,
Your values must represent who and
what you are. They must come from the
hean.

Leadership Expectations

eadership expectations describe
L specific responsibilities and fun-

damental obligations leaders
have to their seldiers. This is your foun-
dation for leadership action. Leadership
expeciations desenbe the leader's mole
in developing combai-ready soldiers
and 1eams,

Think about the few crtical princi-
ples thay voo feel are mmperative for
lenders (o succeed. These essential
rules are the cormerstones Tor youor lead-
ership philosophy. If you need some
idens, the |1 principles of kalership in
Pl 22-100, Milisary Leadership, ore
fundnmental truths that have stood Che
iest of time, Lendership expectations
can be a series of phrases, statements,
o & narrative.

Thee leadership expeciations on page
41 outhne obligations l=aders have o
their soldiers. Whatever you decide are
yourr lendlership principles, they should
reflect how wou lead and how yow
expect subordinate lenders to kead,

Personal Convictions

ersonal convictions tell seldiers
how you do business, answer
frequent  guestions, and  give

Anguese Jogd



Command Philosophy

PURPOSE: To ensure that you know my expactations of soldians and lead-
erg in this company, This memorandum outlines my command philosophy,

VISION: The XXX Company his one purpose; We o @& combal-randy
force prapaned o succossiully axecute our wartime mission whils maximizing
soldiar survival. We will acoomplish this by tough, realistic training focused on
our misson-assantial tasks.

VALUES: Even i you do nol know exsctly how 1o do somathing, # you
know what is important 1o the company, you will do the right thing. The foliow-
ing values, or things that are imporiant, will guide our daily actions:

B Integrity. Wea will be truthful and honast in all dealings with others, Wa
will be responsible for laking aclion lo do the right thing and ensurs
SUCCRSS.

B Commitment. Wa will approach our work (hrough personal commitments
that musi be filed in spidl We will focus our hears and energy into suc-

cessfully getling the job done Aght.

® Caring. We will holp sach other and take chre of our own. Wa will con-
carn ourselves with human needs and irest olhers with faimess and
dignity.

LEADERSHIP EXPECTATIONS: Lead by exampls in averything we do
and never forgel thal soldiers are the mosl important par of this company.
Four obdigations lesders have 1o solklers ane:

B  Educate. Orient new soldiers to the company goals and values, and
tgach soldiers who want to grow.

B Coach. Empowar scldiers 1o conribube 1o the company and bulld on the
strengths of talenisd parformars.

B Counsesl. Laad soldiers bto understand and overcome obetacles thal gel
in the way of top parlormance,

m Confront. Tell soldiars whan heir parformancs s consistantly balow
axpactations and bring to thair aftention the consequancas of coninued

PERSONAL CONVICTIONS: These key poinls will help you undersiand
how | do business:
W aro in this logather—we are a team.
Be sure that what you lell me is correct.
Koep ma informed—bad news does not gel botter with tima.
Good tries that fail are okay—only through risk & there growth,
Whare you spand your lime shows what ks important to you,
| use (1 chain of command—NCOs are the vital link,

Performance counseling ensures vour axpectations of olhers ane clear—
da L.

OERs and HCOERs—oficers and NCOs are pald 1o lead,
Powear down—If you can handla i, | will give you the controls.
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soldiers a staring point. They can be
your dog and don'ts or o mix of diverse
topics, Personal  conviclions may
include bits of wisdom or quotes you
have retained over the years that reflect
how you operale, They ore key poinis
to help soldiers anderstond you and
your frame of reference or “where you
are coming from.” You can express per-
sonal convictions as o series of baollet-
type stalements of one-liners,

The personal convictions m the fig-
ure provide sokliers further insight on
whot they can expect from  their
commander, This component of your
command philosophy covers lopics
imporant to yow thof are mot coversd
elsewhere,

Walk Your Talk

command philosephy has o
Aspﬁ;iﬂt format. It can be o

ofe- or Wo-page memoran-
dum, a seres of bullets, or a graphic,
Every soldier should receive a copy
and should easily compreheénd the
philasophy,

A well-developed command phidl os-
ophy allows you Io concentrale the
unil’s energy by creating a shared per-
ception of what the company s all
about and how you will man il Vizion
describes the company’s future capahil-
ity. ¥adwes outlline what is imporianl o
the company. Laadership expectations
are  the foundation for leadership
action. Persomal convictlons tell how
you do business. Once you publish
your command philosephy, soldiers
will watch o see if your behovior
malches your words—you musl walk

your falk,
Fbd

Ligwrenant Colenel Harry Chris-
tignsen {Retired} is o Strategic Change
Management Consultant with Group
Decision Support Systems, frnc, Wash-
ingrom, ILC. Ne cowmanded e
company-tevel units and was a leader-
ship instructor at the Infantry School
e holds o master’s degree in organi-
ratinnal development,
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Batile Command Training Program (BCTP)

By Lientemani Codone! Dave Snodgrars
he good mews these days i thal olmost everyons al
Tcwpl level and below ks familiar with obstaclecontrol
measures. The bud news is thal confusion remains
aboul when and how o use the measures and intents, and
specifically, whether corps and divisions mas! have zones and
where they must include intents with ones. The larger. more
genenc, question 15 when and how engineers should use rones,
Doctringl pnswers to the specific questions are; Mo, you
do pot have 1o use 2ones, and po, you do nol have 1o include
intents, Acconding to FM 90-7, Combined Arms hsracle
Imndepration, commanders use obstacle-conirol measures o
simplify granting obstacle-emplacement  authority and
provide obstacle control, The ovemiding principle im owr
currenl Lop-cown, permissive system i5 0 . ensure that
subordinates emplace obstacles that support the higher
commander’s scheme of maneuver and that do ot interfere
with fulure operations.” Obviously, if the higher headquarters
does pot want to grant thai authorty, they do not have o
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designate graphics, Further, FM 90-T siates that =40 the
ohstache rone encompasses Lhe entire brigade sector, another
graphic 5 unnecesmary. Commanders may designate ithe
eniire secior as an obsiacle zone, with the unit boundares
defining the geographical limats of the zone.” Addimoanlly,
Fiv 90-7 states that “. commanders can assign an obstacle
interd 1o gn obstacle zone, but they normally do not”
Theoretically, esiablished priorities help identily the obsincle
main efforl to subordinnies withowl restneting thewr Nexibility
with specilicd pone mbents.

The answer to the generic question of when and how we
should use zones is more complex, Many engingar planners
at division and corps levels feel they need 1o establish zones
1o focus subordinate efforts, estimnie resources required, and
show their commanders and staffs thai they have miegraled
engineers o the plan. Unfortunately, these zones asually
are large boxes thal cover entire seciors, lick mients, and do
little 1o focus anyone or integrabe anything, To anderstand The
disconnecis, one must reduce the scale ond return to the
basics. As an observerfconiroller ai the National Trmining
Center, | saw the following methodology of engagement area
design and construction validated through rumersus rototions
and units:

B ldentify where the enemy is coming from and where it is
going,

m Identify where you want 1o kill the enemy (or the desired

effect),

Identify the location of the shootes.

Allocate the resources required 1o do the killing,

B ldentify the location, orentation, and fype of ohsiocles
that will best enhance the effects of your killing syslems
and achieve the overall desired effect.

Units that wsed this methodology ensured they had a
coberent defense with concurrently integrated obstacks that
supparted the maneuver plan, positions, and systems, Units
that faled fo use this methodology ultimately wound ap with
dispoinied obhstacles (hat had little or no impact on the battla
or, womse yel, ineffective defenses developed daround
obstacles constrocied independently (and sometimes belome
competion) of the maneuver plan.

In theary, planning at division and corps levels should be
very similar

B ldentily where the enemy is coming from and where il is
going.

B ldentify when and where you want to mass your cffects
to o the most damage.

[ ] '[-lﬂh[il}' missens and rr,:qmn:d resources for subordinote
Rl
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m  ldentify the lecation, orientation, and type of obstacle
effects (o best enhance your assigned weapons systems
and the overall impact on the enemy.

¥et, division and corps plonners almost always allocaie
seciors for their subordinates. They seldom provide directions
on when, where, and how 10 mass unit resources and effects
on the enemy. The lock of direction has eritical resulis. When
the division and corps fail 1o develop a fight based on &
clearly defined concept that identifies subordinate wnit
purposes and how these purposes interrelsie to accomplish
the division's overall task and purpose, they tend 1o light
bartles in pieces instead of n a coberent, complementary, and
focused whole. The lack of venical and honzontal nesting
degrades o unit's ability to bring all weapons sysiems (o bear

on the enemy ai o decisive point and time, If one subscribes 1o

the enpagement area design and construction methodology,

hiow can the engineer planner design on obstacle plan that
enhances the defensive plan i the division or comps
commanders have not clearly defined the purposes of
subordinate undts and how they are infegrated io focus power?

The engineer planner’s first mesponsibility is 1o identify
the disconnect o maneuver commanders and siaffs and seek

a clear, artioulate, manemver vision of the bhanle, stated in

maneuver lerms, that will convey o subordinsie

commanders how each subordinate piece suppons the
whole. When this information is provided, the engineer
planner can and should develop obstacle-control measures
that support the operation. If we know who and where the
unit plans 1o fight, we should be able to design a relatively
srmall, targeted, and useful pone to support the fight. We also
should be able 1o assign it on inent thal supports higher
maneuver commander’s concept of the fight. This is entical
when planning and preparation Gme ane restricted, When a
unit has limited time 0 establish a defense, the higher
headquarters should be more prescriptive with the maneuver
and engineer plans in order 1 locus the engineer effori—
and nol designaie enbire seciors as obsincle zones, This
sction  will  restrict  the fexibility of sebordinate
commanders. Bat it will also eliminate options that take
timee to evaluate, focus the resources of both higher and
lower headquoriers, and allow the wnit o spend the
maximum time available in executing the obsincle plan.
Alternatively, if the corps or division fails 1o develop a
clear, focused plan of defense thal designaies the killing
ground and how subordinate units complement each other,
the best option may be 1o designate the entire seclor as in
obstacle  zope, with wnit boundaries deflining the
geagraphical limits of the tone. In this case, tell subordinate
units that they are defending in sector and that their sector is
an approved zone. Instead of cresting redundant and
essentially useless permissive control measures, focus on
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restrictions that the higher headquoners reguire to maintain
obstacle controel and that support future operations. Restrictions
miay inchude obstacke-restricted areas for counternttack avenues,
reserve  demolition targets that support specific  tactical
operalions, fypes or duration (for FASCAM) of obsiacles in
specific areas of on specified routes, eic. Let subordinate units
develop their own obstacle-control measures based on the
specified restrictions. Then, if required, draw zones around the
subordinue units” graphics 1o conform 1o the doctrinal obstacle
nambering sysiem and unit racking amd reporting procedures,
Allocate initial respurces for planning based on sector priorites,
the wsable widihs of the avenues of approach acrogs the sector,
and a disropt planning factor, This procedure gets the logstics
system energized and materials moving, gives subondinate unats
a number o sturd planning with, suppons the initial (23-hour
plus) requirements, and allows for future refinements.

We engineers have achieved ssccess in our initinl battle to
familiarize mapeuver commanders and gei oll unils wsing
obstacle control gmphics and inlents. The harder battke now
facing us is to refine how and when we should wse, and more
importanily should not use, these new-found tools. When used
properly, these tools minimize the annecessary restrictions
thai we place on subordinate units and help sireamline the
planning and preparation of successful battles,

Lientenant Colone! Snodgross is the sigff engineer for the
misdltimarional force in the Singl Peminmula. He previewsly
served ar the engineer cbrerverfconiroller for the Baitle
Commuand Training Program at Fort Leavenworth, Kansas,

Joint Readiness Training Center (JRTC)

By Captain Jokn C. Delarnente
ffective FM madio communications are cssential 1o
properly synchromize enginger opemibions in support of
maneuver units, Two emerging lechniques using
SINCOARS effectively improve engineer command and
control. The first involves engincer platoon FM
commamications, and the second is the engineer "conference
call” duily update.
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Engineer Platoon FM Communications

Al the JRTC, engineer platoons are routinely required to
operie continuousty on three FM radio nets: the platoon
intermal nel, the supported mapsuver commander's net, and
the parent engineer unil commnd pel. These ure minimum
requirements for commanders 19 controd and synchronize the
efforts of their supporting enginesr units.

Successful engineer plitoons employ the Fellowing
commuimcalions lechmicque or o variant of it

B  Engineer squads opere on the enginser platoon net.
This technique allows the engincer platoon leader o
control the platoon members' work and also provide
regulnr updates on the tactical situation within the bat-
tnlion nrea of operations.

B The engineer platoon sergeant deplovs with o dual-net-
capable vehicle. He operates on both the enginser platoon
ned and the engineer company command ned Duak-net
capability allows him to remain cument on the status of
the platoon”s mission and respond (o routine iraffic from
the engineer company command post. When the platoon
leader ks necded on the engipeer company command net,
the platoon sergeant calls bim on the plaoon internal el
and directs him 1o the engineer company command net
While engireer platoon sergeants currently are aathorized
anly single-net capability, mest find an additionnl radio o
deploy with, mimoring the awthorzation in tonk and
mechanized infantry tables of organization and equip-
ment. Dusal-net capability for the engineer platoon ser-
peant preatly impeoves command and control ot both the
enginear platcon and company levels.

B The engineer plotoon leader uses his aothorized two-net
capability to moniter both the engineer platoon iniemal
net und the supponed maneuver unit command nel This
capability allows him 1o control the engineer platoon
and be responsive (o the maneuver commander, A key
henefit of monitoring the mareuver command mel &S
improved situation awareness. Dual-net  capability
ennbles the platoon leader fo track the actions of ihe
mapeuver companies and their enemy contacts, Conse-
quently, be can provide mmely and accuraie acical
updates to his squad lesder and provide guidance o the
marcuver batalion command and isciical operations
cenier, This techrigue allows the engineer plotoon
leader 1o better perform his dual role a8 platoon leader
and task force engineer.

Engineer Company “Conference Call” Update

Successful engineer company commanders use two daily
vonference calls on their command nel os o synchronization
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tocl. The calls gemerally are scheduled during lolls in the
rotational brigade's hattle rhythm, typically about 0600 and
2000 hours. The net control station initiates 8 call for all
platoon leaders, the brignde engincer, the executive officer,
the first sergeant, the supply sergeant, and the mainienance
team chicf. Each sectiom opdntes the commander with
changes regarding their combat power {personnel, key
leaders, critical equipment), supply status (Class I, 110
[packape], WV, [X), operations during the last 12 howrs ond
anticipated operations during the next 12 howrs. Each
seasion osually takes from 3 to 3 minutes. The brigade
engineer provides an overview of the friendly and encmy
silation ascross the brigade and any anticipated mobility
and survivability requirements. The company commander
then provides planning and esecution guidasce to the
plationg,

Thiz wpdate improves the siuation awareness of 1he
commander, platoon leaders, brigade main enginesr cell, and
brigade rear engineer cell, It alao serves as o basis for revising
the engineer estimate for futere operaitons plannimg, In the
mosl proficient units, squad leaders monitor the daily updaies
in order 1o clearly enderstand the commuandec’s imtant and
guin information on enemy and friendly activities across the
brigade area of operations,

The conference call, coupled with the engineer platoon
sergeant us a condrol node, are excellent tools to synchronize
engineer operations,

Administrative Motes

B LTC Brooks will remain the senior engineer observer!
controller ot the JRTC for the next year

B JRTIC has finplized the Exercise Rules of Engagement
for Air VOLCAND employment. The VOLCAND con-
trol supply mte remxins al 720 canisters {bwo Ioads) per
rotation, regardless of the delivery platform. Exceptions
to this control supply rmie ore monaged by the com-
mander, 2154 Infantry Division, with inpot from the
assistant division engineer Units are encouraged io
deploy with their MET training canisters in order to Tully
exercise their VOLCANOD loading batile drills.

B Coptinue to send us questions and recommendations
about mobility and survivability operations and tech-
nigues. The commercial telephene number is (118) 531-
D266/M2E82 (DEN 673-0266/0282). The c-mail address is:
brooksje @ polk-emh2. amy.mil.

Capitaln Delarmente [ an engineer observe foontroller ar
the Joint Readiness Tratning Center, Fort Polk, Louwisiana.
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| NATIONAL TRAINING CENTER

National Training Center (NTC)

By Captain Ed Mead

he WTC provides an excellent opportunity for combat
T-.-nginur company commanders to plan and execute

company-leve] combal engineer missions. For some
company commanders, the NTC is their only opportunity to
gel intense company-level training with the brigade combat
team they supporl. This articke describes some recurmng
tremds observed at the company level from units roteting
through the NTC. Although some tremds change from
guarter fo quarier, the following trends were observed

frequently during the past two years,

Cennbert engivieer compantes are nof proficient in kow o
maneuver and employ weapons sysiems as & el or a5 part
of @ larger mareiver element,

Dhscurrion

® Even thowogh possessing a significant amount of fire
power, units have no fire-coptrol measures for M2s,
ME1%s, AT4s, or attached M1AT tank plows or mollers.

B Units do mot endersiand mounted or dismounted move-
ment formations at company and platoon levels.

B Units fail to plan for actions on confact,

B Units are unable o effectively inegrate into combined
arms breaching operations. Engincers are especially
weak at commanding the breach force when called upon
1o do so.

Reeommie ndations

Combat engineer leaders must incorporate the strategies

described in FM 5-71-2, Appendix E, and FM 71-123,

Chapiers 3 and 4, in their leadership development iraining.

Addivionally, they should incorporaie force  prolection

iraining in every truining evend, Léaders should ensure that

some company collective maneuver training is planned and
exccuted each quarter.

Knowledge of FM %0-7, Combined Arms Obstacle
Integration, is weak As a resull, onifs fail o effechively
integrate obstacles with fires,
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Discussion

B Units do ool understand mobility comiders and avenoes
of approach or their fundamental relationships to the
get, location, aml effects of tctical obstacles.

B Tisk forces do nol develop 8 conceptual obstacle design
for company feam commanders and engineer platoon
leaders (o help them visualize the obstacle layout within
the group or the quantity of resources required,

B Task forces seldom produce o modified combined ohsta-
cle overlay (MCDD). This product is essentinl 1o help
visualiee enemy ovenues of approach,

B 'When siting obstacles, units do nod understand how o
integrate ohstacles and fires o achieve the desired effects.

Recommrendation

Engineer commuonders should conduct officer professional
development classes on obstacle planming and siting for their
hnbriually associated mansover units. Each combined arms
exervise (commaond post eXercise, map cXercise, WITHin exercise
without troops, eic.) should include o rock drill that focuses on
siting obstacles. Company team commanders amd engineer
plateon leaders should be key players in these rock drills.

Combar service sugpor! and puainienance operabions af e
engineer company level condlnne fo reed improvement, Dnits
dio not always report classes of supply to the company factical
ORErarions cemer

B Company LOGPACS brought forvard from the brignde
support area are configured Lo provide only Classes T and
III, not all classes of supplies and services required by
line platoons,

B [nadeganie time mansgement for maintenance shutdowns
during continuous operntions often csuse o steady
decrease in operational readiness rates.

B There is a lock of discipline in subsystems preventive
maiatennnee checks and services for night vision devices,
machine guns, mdividual weapons, and communications
CouipeeenL.

Recommrendation

The engineer company first sergeant must be imvolved n
developing and briefing paragraph 5 ef the operation order,
Company commaonders and platoon leaders must ensure they
plan for and conduct precombat inspections, incleding combat
service support and maintenance checks. Commandsrs must
plon for ond incorporate combal service suppori fraining

every imining event.

Capiain Mead & an ergineer olsenerfcorimilier af e
MNanional Tralring Center, Fort Irvin, California.
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The Engineer Reconnaissance Platoon:
Overcoming the Lack of Engineer Reconnaissance Assets

This

Il Darst dppeared m I *ecembsier

CriEi el 1 o SEriek

§iHy =

U= g

By Michael W. Sayer

I was o kowurs prior to LI (line of departae for the
Iﬂrmmf brigade s deliberate attack, The commander

arrived fior the prebattle update, and each siof member
Briefed him on the sanir of his area, The soouts had ocared
and reported some obsiacles in e anea bur fad not speci-
Sfied their orientation, compesition, length, deprh, or rupe
before fosing contact with the brigade. The staff engineer
calild ror give move inforrueion, Decause commiimications
with the enginesss senr to pather engineer-speclfic obtacls
intelligence falled early in the evering. The eneey bdentiffed
additienal engineers, who left ar 2400 houes in thele M3
Arstared Perronnel Carrier, and engaped them with direct
and ndirect fires, Dueg to the lack of nfermaiion concernlng
ERery erlritraeten camed d"Li'dll::l.n'li.l:m n_f Frix j'ilrr.'.!t. e ﬁ-.l":'ﬂl.':ufr
commrigrder fad to nform the dividlon that by wel was
ur:lr.l.ﬂ]fr dia :.'.l:.l.rufrtr i drf.l‘&trdie eiltaaik bl wrml'.:f :r.l.rr.nil.r.r_l' Fv |
stavemendt o contact. He was net confident of the Brigade s
ability ro fully accomplish the mission. The Tack of batrle-
field indelligence, primanily the lack of mobility and counser-
madiliny informanion, degroded e brigade sy copability fo
Jight anad win,

The Problem

arintsens of this scenario oocur during wraining a0
the Matiopad Training Center (MTC) with disturb-
ing regularity. Scowis ofien fail o provide leaders
with specific mobility/survivability Banlelield Operating
System information. Brigades require solid obsiscle intel-
ligence to successfully atack,
In maneuver bawalions—

B Scout platoons lack expenence with mohaliy fervevahiliny
insks and the data required for complete reporting,

B Scouts have oo many tasks specified in the operations
order.

B Mohiliy/survivabiliy tasks generally receive too linle
emphasis during unil traming.
In engineer battalons—

B A scout capability is lacking on the modified table of
organization and equapment (M TOE).
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i Captain Steven U reipliton | & mpisier, ouapast |4

i rmiennied hdilbalian of o bed {L%
E ;||'|.|||l..-|| |1y \||.|||-i || LD
i, privvides furtber clarfi

B Soldiers msked with gohening obstacle inmelligence uswally
lack scoaling experience,

B Troining and equipping engineers tasked with seconnais-
sance |5 not standasdized.

Communicalions capability within e Fosce is poor.

The Solution

hese are serious problems, but & solution ks within reach
T that i both simple gd difficult Place an engineer scow

platoen within the divisonal engineer banalion, The solw-
tiom is simple in that sssigning personnel to soch o plafoon and
equipping it can be pccomplished quickly. The difficulty lies in
finding the bodies in a shmunken force structure (o suppor il and
then training these seldiers to occomplish their mission.

Most combat engineer companies plek a team to perform as
engineer scouls, The feam’s irmaning 1% aswally haphazasd and is
mot conducted in conjunction with the brgxde 52 section’s train-
ing of other scouts in the brigade, While the tzam members prob-
ably are highly motivated young soldiers ond well-trained
engineers, the lack of formal training in reconnaissance oper-
tions lessens their overall capability.

Only ong position in the current heavy engineer battalion
MTOE has anything 1o do with reconnaissance—the reconnais-
sance nongommissioned officer (NCO). This position requires a
military occupationol specialiy (MOS) 12B30, combat engineer
siaff serpeant. He receives no special trnining and often Incks
reconnaissance expericnce ond the equipment necessary o per-
form this duty. Frequendly, he is part of the batialion indelligence
seciion and works for the intelligence NCO, MOS 1 2250, who is
o combat engineer master sergeant, As currently stracowred, any
reconnaissance effort on the par of the heavy enginecr batialion
comes from the lise companies. They must give up squads for
this mission, which means that those squads are unavailable for
other offensive and defensive missions,

One active heavy engineer battalion is working to incorparnte
o dedicated reconnaigsance section—the 299th Engineer Baital-
ion, from the 151 Brigade, dth Infantry Division, As part of the
Advanced Warfightng Experiment, the 299th is scekmg ways 1o
add new technologies to the tactics needed for Force XXI. The
unil has organized a reconnaissance section of two bcams under
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The Engineer Reconnaissance Platoon
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Figure 1

hattalion comtrol, While this 13 a good darting place, it can-
not cover the entire brigade sector, With two teams atlempt-
mg o gather information from three sk force mones, the
effort 13 w0 lile and the information probably will be
receaved 1oo ke,

Reconnaissance Platoon

recommended solution 18 for the engineer force 1o

assign and equip an engineer reconnaissance platoon

within the Hepdgquariers Compiny 5353 section, The
plateon would work for the 52 under the reconnuissance
PO {Figare 1}

Chrpawization and Eguipment. By placing the unit in the
2253 section of the heavy engineer batkalion, command and
conirel of the plateon s ot the proper level The 53 ensures
that the unit has adeguate resources for training, and since
the plaleon is organic, the 83 knows the capabilities and lim-
itations of cach squad when he condects the planning and
orders process. Additionally, exch squad can be broken down
to the habinsally associated task force in a direct-support roke
when the mission dictates. In this configuration, the brigade
order muest specify that the tesk force and engineer company
puss the proposed tasking of the squad to the engineer battal-
pon For required support, The squad would seldom, if ever, be
aftnched o or placed under operational contral (OPCON) of
il tnak force.

The purpese of having the intelligence NCO in the chain
of commane is (o ensure proper irining and reguired coords-
nation with the brigade and task lorce 525, The intelligence
NCO is the pleioon leader and assists the reconnaissance
NCO in developing training schedules, gathering materials,

Asrguest J996

and ensuring that all iraining meets applicable standards, Each
squad associates with a specific sk force to incrense interop-
erability and build teamwork. The intelligence NCO, in con-
Junction with the reconpaigsance NCO, i the lpison e each
tusk force for training snd delérmines personnel allocations
within the platosn,

The engineer reconnaissance platoon is n 23-person unit
thit includes the reconnaissance NCO as platoon sergennt and
three squads of cight engineer scouts. Two four-person feams
make up each squad, with the squad leader acting as the A
Team leader and an engineer sergeant acting as the B Team
leader, The senior enlisted soldier 15 the gunner, and of the two
Junior enlisted soldiers, one i the engineer scout and the other
15 (he driver. The reconnaissance NCO position changes from
that of o siaff sergeant o o sergeant first class, with the posi-
tion coded for ranger-qualified MCOOs, The squad and team
leaders and the gunners alse shoold be ranger qualified (Figure
2, poge 49). Each team operates in on M1034 HMMWY. This
afganizntion provides one engineer scoul sguad io each insk
Toree in the beigade, with each scoul squad capable of working
as (wo leams covering the task-force rone. IF the simation
requires, as for a dismounted approach, each team can break
into two iwo-person fool-reconnaissance leams. This configu-
ration allows greater satumiion of the aren and long-fterm
{more than B hours) observition of objectives. Possible appli-
cations include;

m  [pserting the leam into the task lorce zone early to observe
andd report enemy defensive preparations.

m  Positioning the team o report enemy movement o bring
forward engincer-specific breaching or river-crossing
eguipment.
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Engineer Reconnaissance Squad Equipment

Equipment Quantity Remarks
High-mobality, multipurpose whesled vehicle 2 Supplemental armor provides craw
(HMBWY), W1 04 protection from smal-arms fire and
artillery fragmens,

Mounted an HMMWY

Mechine gun,.50-callbar, M2 or 1 One vehichs has the M2, the other the
Graneds launcher, 40-millimeter, MK19 MHE19; aliows both long-range and shori-
range indiract fires.

Short-rangefong-range vehssular redo with dismaunt, Allows squads or leems 1o repor from

AMNATRC-91A e locations within the brigads sactor
Teams can conduct twe-way operations,

Anlenna, DE-254 ang wusing the dismaunt system fram the
ANAVRC-01A, 1he olher the ANPRC-1194A,

Lowdspaakear, L5-671

Intarcam sed, AMARC-1 Allaws communicalion within tha vahicls,
Combal vahicla crewman helmat

Telephona, TA-1
Control maertor, C-11281

Precisicn lightwaight global positioning system (GPS)
receiver, ANPSS-11

Praurmitic aal, 3-parsan For bridge and stream recannalssanca.
Camouflage screen and Suppor syabedm

Mine delacior, ANPSEE-12 Far breaching of rouls féconnassance.
Reeling maching with communications wire, AL-39 Suppons outpostalisiening posis,

Two-Person Team

Individual weapon and amemunibion Eithar tha M18 or M16M203.
Might vision gogglas, AN/PYS-TB Suppon all night operations.

Manpack radio, ANNVAC- 1184, or dismounled shor-range
rache, ANWVRC-B14

Antonna, OE-254

Tedephona, Th-1

Pracision lightweighl GPS raceiver, ANPSS-11
Compass, lensatic

Bimoculars

Suppons splil-1aam oparations,
Supporis all aperaions,

Daterminas tergel position,

Catarminas targed position,

Far breaching or route reconnaissanca,
Maasures elovation,

Snipar soopa with laser
Diemoiiion ki
Clinomaiar

NBC egquipment 2

NOTE; Team aquiprment icad |minus personal load-beanng equipment [LBE] and spare clodfing) is aboul 120 pounds.

it o ok P B Oowk S e
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Tha Enginesr Reconnaissance Plaloon
Organlzation and Manning Structure

Flaéoon sergeants are key o developing plotoons, When
selecting the plotoon sergeant, the 53 places him on the bai-
talion sinff, where he has the primary mission of reconnais-
sance. When the reconnissance NOO selects soldiers to fill
the plaioon, he selects soldiers for reconnpissance missions,
ot for staff support. IF the reconnaissance WNOO s of the bei-
gade tactical operating cemer, he can help the brignde 52s
develop the reconnoissance and surveillince plan, Together
with the engineer baealion 83, he develops & sold plan o
cover the named areas of nterest imporiant o confirming or
denying the emplaed enemy mobility/survivabilicy infor-
mation, By upgreding the duly position's grode from staff
sergeant W0 sergeant (il class, o more mature, experienced
leader will be available o assist with all related operations.

When operating toctically, the engineer reconnatssance

Anccnnalessnce HCO
{Platoen Sargaant)
128aE
Soqund Laadar Gunnar Enginear Drhvar
& Taam Scout
12838 13815 hFa 1] 12813
- F =
8 Tanm Laader Gunner [ Erginesr Driver [}
L=
12038 12lE 12010 12H1G
Figure 2

B Using the team as “decp eyes” for detailed engineer
izchnical reconnaissance,

Equipment for the engineer reconnaissance squad is
shown on page 48,

Training the Force. Placing the platoon under the 53 pays
high divideénds for training. During quarierly training briefs
and pegular raining mectings with the brigade and 1ask forces,
the 83 verifies that engineer scouls ane pan of iraining events,
particularky for lene iraining. Altending these events strengih-
end their habitual association and impeoves the bevel of irain-
ing for all concerned. Joint raining with the sk force scouts
reinforces standard iechabques and procedures, improves
reporting  formats, and develops ond formolizes policies
withibi O tneties] SOPL

The engineer reconnaissance plaloon can help 1rain scout
plawons within the brigade on the many eéngineer-related
tasks included m their mission training plan task list. They
can ilso help when scout plaioons are scheduled 1o pttend
the Sapper Leader's Course. Because the prime emphasis of
ithis course i= on demofition skills and introductory patrol-
ling iechnigques, this training will benefit the éntire anat,

To be effective, a scoul must fmim in small-umit (achcs and
technigues. Therefore, the MOS codes for senior platoon mem-
bers (platoon sergeants, squad leaders, team lesders, and gun-
ners)  indicate thot their posidions showld imclude mnger
qualification. Mormally this does not ocour within heavy forces,
bui the requiremenis for dismounied obstacle reconnnissance
and delibersie englneer reconnaizsance obligate commanders bo
ensure that soldiers are a5 well prepared as possible. While this
requinement wses scarce training dollars, ihe skills acquired will
pay great dividends during operational deploy menis,

Manning Frsues and Ubilizafion. The 53 shoold carcfully
screen soldiers to ensure that only those best qualified are
assigned (o the scoui platoon; Duae to the difficalty of the
mission, volunicers are the best choice. Random assignment
i fill slots is & lnst resont.

August 1996

platoon is the logical choice for covering all mobility/
survivahility named areas of imerest, While not limited 1o these
areas, the reconnaisance platoon i the best qualified fo report
respuired information on them, These areas include obstacles on the
battbefield as well s pny deliberie engineer reconnaissance
required within the brignde zone. Ideally, engineer scouts ane a bri-
jade asset, much like the combat observation lazing teams.

Scouts efforts are wasted unless the mformation they find is
reporied to all echelons. The operations order russ specily which
reporting nets the lenms wse and 10 whom they report. If the scouts
are task orpanized under the insk forces, reports must be passed 1o
the engineer battulion te ensure that an accurnte, boignde-wide pic-
ture of mability/survivability data develops, The best chaoice for
reporting intelligence is the operalions and intelligence net, either
al the brgade or task-force level. Teams normally o ol report
over lhe engineer baltalion mets unless that is specified i the
omdder, An exceplion 15 when teams operte solely in suppor of the
engineer battolion; then they report sither over the battalion com-

mand frequency or the company frequency.

Summary

toon, the engineer battalion and heavy maneaver bri-

gade gain a tremendous tool for gathening information,
The flexibility, sdapeability, and skills ol the plavoon provide a
combat multiplics of the first order. The effects of these teams
in the brigade reconnaissance fight are guantifiable and their
bemefits immediotely apparent. While finding personnel fo
sigff the platoon may be difficult; the bepefits remendously
outwergh this difficoly. Only by getting thess reconnnissance
plataans up and running in every batinlion can engineers over-
come the shomage In reconneissance expentise and set the con-
ditkns for successful katalion and brigade operntions. kad

M Sxyer & a military analysr employed by Culide Applica-
riov, fnc,, which supports the Sidewinder Engineer Banalion
Trainers, Operations Growp, Nattonel Training Ceater, Fort
frwin, Califormia,

B} catablishing and using n dedicated engineer scout pla-
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Book Review

Hall, Owendolyn Midlo, ed. Love, War and the Stvh
Engineers (Colored). Urbama, IL: University of Hinois
Preas, 1995, 310 pages.

By D Larry D, Roberrs, Commuand Hisrorian, U5 Army
Engineer Center

Samuelson reporied fo Ford Bragg, Marth Carolina,

for duty with the 96th Engineer Banalion (Colored),
A gradunte of Looisiana State Universily with o degree in
civil engineering, Samuelson wis pursuing an sdvanced
degree at Tulane when called (o active duty.

The S6ih was, like oy units mised im the hecthe dayvs
of mobllization prior to Pearl Harbor, & confusing
composite of regular and reserve officers and enlisted men
quickly brought inio service wath the mimimuem of
traming. As constituted, the Wih essentinlly was o general
service hattnlion. These uonils were charged with
construction duties, frecimg the combat battalions o
support the mameuver wrms. [n moany instances, black
enginesr units were considered 1o be liftle more than lnbor
buttalions, Ofien they were short of the heavy equipment
meeded to meet their construction maks. The overnll lack
of mechanical and echnical pescetime iraining for many
of the young black soldiers complicated the problem.

Cwendolyn Hall's book is, in reality, an edited printing
of Samuelsons diary and the letters he senl to and
received from his wife. This is one of the strengths of the
work, Samuelson spent a lot of tme describing s duties,
the condittons he and his men [abored under, and the tasks
they pocomplished. The book clearly shows (the
difficuliies Samuelson had adjusting to the Army and the
proflems the 96th experienced both im training and during
their service in Mew Guinea. As one of the lirst engineer
units to armve in New Guinca early in 1942, the %6th faced
all of the problems of irying io perform engineer tasks in 3
primitive land, with litthe support and under the constant
threat of air or ground atteck. Limited recreatiopal
opportunities, including those imposed on the battalion
because of segregation policies, aften placed both officers
and men under extreme personal pressure.

Through the diory and the personal betters, the reader
can walch the maluration of a young man and the growth

In Inte September 1941, Second Lieutenant Hyman

5} Engineer

of an officer and keader. The letters 10 his young wife
{lhey were married only o few weeks before he went
overseas) show the personal stress of separation (rom
family, Many of his letiers, and hers, are filled with
personil feelings of love, anger, and fear, which are
selbom peinted in hislones or biographies. The diry also
reflects his growing confidence as an engineer and ihe
admiration be come to have for his men. In 1943 he wrole,
“Before [ dic [ must help stamp ool this craey dea that
white man has about his superionty over the colored
man.” The diary and leters alen show how  his
understonding of leadership grew as he ook on
increasingly greater responsibility in the unit, ultimately
SETVINj 48 company commander.

Hall's Love, War ard the 96th Engineers i really
severdl stories in o single volume. It is a story of & young
engineer officer al war in the Southwes Pacific in World
War IL It is also a story of a husband separated, by the
war, from his wife and family for almost thres yeass, 1 is
equally the story of the 96th Engineer Batialion, ns told by
a young officer who is fiercely proud of his men, their
capabilitics, and their accomplishments, Because the book
contains these different accounts, it has value to o wide
audience. Young officers will benelit from Samuelson’s
trials and tribulations as o young company-grade officer.
The leadership approach he  developed s worlh
consideration, Senior leaders also will benefit from this
book. Samuelson was quite pomied in his dinry about the
relative menils of his supenor officers. The views of a
Junior offlicer conceming the leadership, professionalizm,
and personal strenglhs of his superiors offen make
interesting reading. Finally, the book will be of value 1o
families. Dora Samuelson’s thoughis and feelings abowt
him and the difficolies of their scparation are clearly
shown in the leders o her hushand Although the world
and sooicty of the 1990s differ from those of the eorly
1940s, the personu] equation of human beings and their
Tamilies has nod changed.

There is livte in this book for those precscoupied with
technology or the often sterile analysis of tactics amd
atradegy. Thes is a humnn story.

Note: Engineer is seeking fnsightfinl reviews of books
of special interest o military engineers. Contributions are
wirloome,
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ENGINEER DOCTRINE
PUBLICATIONS REDUCTION SURVEY

PURPOSE: The Training and Doctrine Command (TRADDC) ks directed all 1S, Army schools (o reduce the
pumber of doctninel publications by 20 percent and also reduoce the content of doctrinal poblications by 20 percent.
This survey s a tool 1o reguest comments and recommendations concerndng the feasibility of our consolidation plan
i et the reduction goal,

Unit ) Maome
Location Commercinl Phone No.
Activity Fax Mo,
Dty Title E-rmail

Publications {*) under consideration for conselidation ino one manual (bald FM) are indicated below. Using a
scale of | o 5 {1 = the most accepiable for conselidating), please rank the logic of each planned consolidation and
hiw well each will meet your needs.

How How well
logical iv will it meel

Ot B Tids it plie i feedi ®

I. FM 5170, Engineer Reconnaissance
*FM 5-30, Engineer Intelligence
*FM 5-36, Route Recon and Classification

Fil 5-150, Explosives and Demolitions
*FM 5-250, Explosives and Demolitions
*TC 5-250. Demolition Effects Simulator
*TC 5-6-14, How o Prepore a Tarpet Folder

Fid 5-446, Military Nonstandard Fixed Bridges
*FM 5-134, Pile Constroction
*FM 5446, Milnary Nonstandard Fined Bridpes

FM 5-478, Construction Surveying

*FM 5-233, Construction Surveying

*T™ 5-232, Elements of Surveying

*TM 5-115, Special Surveys

*TM 5-237, Surveying Compuiers Maniml

o M S4I0, Flumbing and Pipefitting
*Fi 5-163, Sewemae
*FM 5-420, Plumbing & Pipelitting

FM 5474, Drafting

“FM 5-551, Genernl Drafting

*FM 3-5818, Construction Drafiing

*FM 5-T0d, Constriction Print Reading in the Field
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How well
will it meet
Number Tirle your needs !

. FM 5-d426, Carpentry and Masonry
*FM 5-426, Corpeniry
*FM 5-Td2, Copcrete & Masonry

. FM 5434, Earthmoving Operations
*“FM 5164, Tactical Land Clearing
*FM 5-434, Banhmoving Cperations

. FM 5-436, Paving and Surfacing Operations
*TM 5-331D, Engineer Const Equip , Vol D
*TM 3-337, Paving and Surfacing Operations
*TM 5-337-1, Asphalt Plant Layout, 100T-130T

. Fivl 5-431, Pits and Quardes
T 5-332, Pits and Quarries
*T™ 5-331C, Uil of Engineer Const Equip, Vol C

FM 5.540, Cartography
*TM 5-240, Comp & Color Sep of Topo Maps
=TM 5.243, Cartographic Aerial Phtography

12 FM 5-424, Theater of Opns Elec Systems
*FM 20-11, Elecinic Power Generation im the Field
=Ti 5-T60, Inberior Winng

I3 FM 5410, Military Soils Engineering
* FM 5-4 10, Military Soils Engineering
*TM 5-545, Geology

Please explain why you think the consslidation will not work for any particular publeation. Return compleded
survey ¢ Commandant, U5 Arnny Enginesr School, ATTH: ATSE-TD-D-WC (Lucius Wamck), Fort Leonind
Wood, Missour) 65473,

This survey is availeble on the Internet o hiipofwwa wood army il DDA him
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DOCTRINE PUBLICATIONS SURVEY N

PURPOSE: To better serve your needs for engineer doctrine manuals, the Doctrine Development
Division of the Directorate of Training at the U.S. Army Engineer School requeats vour responsesa to
the following questions;

Unit MName

Location Commercial Phone No.
Activity Fax Mo.

Dty Title E-mail

1. Does the current engineer doctrine hierarchy meot the needs of the field?
__YES.
NO. If no, please state why.

2. Is engineer doctrine accurate in reference to how units operate in the field?
YES

"~ NO. Why?

3. Iz engineer doctrine relevant to current missions required by engineer units?

__YES.
__NO. Why?

4. Does current engineer doctrine meet the needs of the entire engineer community?
__YES,
___NO. If no, what area(s) is missing?

. Do you have accesa to the engineer home page digital doctrine?
__YES.
__NQO.,
If yes, cirele the average number of accesses you make monthly,
1 2 3 4 6 & 7 8 9 10 Owerld

Circle the home page references that vou moeat frequently use,
FMs &5Ts TCs ARTEPs GTAa Lessons Learned

(File location of the homepage is httpSfwww, wood.army. mil/DD DV ddd. hitm)
6, Use ascale of 1 to 16 (1 = most uaeful) to rank the following manuals as to their usefulness:
___FM 5-34, Engineer Field Data ___FM 5-108, Survivability

__FM 5-7-30, Brigade Engr & Engr Co Cb¢ Opns  ___FM 5-104, Genern! Engineering
___FM 5-T1-2 Armored TF Engr Combeat Opns __FM 5-108, Topagrmphic Operalions

—_FM 5-T1-100, Division Engr Combat Opns —_FM 20-32, Mine/Countermine Operations
—_FM 5-100, Engineer Operations —_FM 5-250, Explosives and Demaolitions
___FM B6-10, Combat Engineer Platoon __FM 90-13, River-Crossing Operations

___FM 5-100-15, Corps Engineer Operafions —_FM 90-13-1, Combined Arms Breaching Opns

—_FM 80-7, Combined Arms Obstacle Integration ___FM 5-T1-3, Brigade Engr Combat OpnafArmor)
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T—1_ENGINEER UPDATE

Commandal Mumbers am (B73) B63-o00 and Defangs Systam
Mehwork (D3N nuimbans are 678-000 unleas alharaise noted.

Department of Training and
Doctrine Development (DOTD)

Directorate of Combat
Developmenis (DCD)

54 Engineer

Fort Leonard Wood Electronic Addresses. Electronic mail that formearly
wanl to usars at wood-wings. armmil has been changed 1o wood anmmpemil
Mail addresses for users al wood-embi.amymil have besn changed to
emhl. wood.armpmil. For exampla, dosf@wood-vines.ammy.mil baoomas
dog/@wood armp.mi. POC & the DOIM Help Desk, -4357,

Fort Leonard Wood Web Server. Effective 15 July, the Fort Leonard
Wood web server has a new look, Our name changed 1o reflect the
Maneuver Support Center (MANSCEM) mission, a "topical” information
layoul provides easler navigation, and expanded coverage mflecls our
partnership with the Ozerk community, Check us oul at hipd
wwiwowood.army.mil. An electronic comment erm 5 on the home page, POC
ks Grag Adank, -5368.

Field Manuals (FMg) Distributed. The following field manuals are
scheduled for distibution this summar:

m FM 5-459, Mydrawics, is scheduled for distribubion In August, This marn-
ual is & gulde for personnel who operale and maintaln military agquip-
mant using hydraulic-powened control systems.

m  FM 5-424, Thester of Operations Elecincal Syatama, was distributed in
Juna. It is a training gusde for enginear personnal responsibla for plan.
ning and execuling construction in a theater of operations.

B Change 1 to FM 5-410, Mi¥tary Soils Engineenng, was distributed in
Juna, This changa Incorporales applicable geologic information from TM
5-545, Goology, and suparsedes the technical manual,

m Changa 2 to TC 5-400, Unir Leaders’ Handbook for Enviranmenial
Stewardship, was distributed in July. This changs sxplains the lamms
“usad oil” and “waste ol” and describes appropriale handling and dis-
posal melhods.

These manuals are on the Engineer Schools Publicalions Page: htiply

wwwLwood ermy mlDDOVPUBS/puba htm, POC is Lucius Warrichk, -4115.

Updated Experimental Forces (EXFOR) Special Texts (5Ts). Special
lexis for company-, battalion-, and brigade-lavel EXFOR wera updaiad in
June based on e Advanced Warfighling Experimant (AWE) conducted In
February. The rewised S5Ts5 will be used during the division-leval AWE
schaduled for Novamber. They are on the Enginesr School's Publications
Fage on ithe Word Wide Web: hitp/fwww wood armymiVDDOFUBSS
pubs.him. POC is CPT Joa Birchmaier, -4115.

Staffing of FM 5-34. The draft of FM 5-34, Enginesr Fiald Dala, will be
stafted to tha field for comment using a combination of paper copies and tha
Intemet. The drafi was posted on the Enginesr School's Publications Page
{s@a above addrass) in June. Paper copies were distributed in July. POC &
CPT Joe Birchmaler, -4115,

Global Pogitioning System (GPS). Users of the GPS are reminded that
the system is not accurals enough for precise minefield recording. Using
GPS as the only means of locating or recording minefields will lead 1o
avoidable injuries and deaths, Soldiers and civilian perscnngl must follow
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approved tactics, techniques, and procedures when navigating or working
near any known minefield. POC i3 CPT Rick O'Donnell, -5644

Enginesr Foroe Structure, The Enginesr School and MSBL are decisively
engaged in a fight 1o retain angineer forea structura al the division, corps, and
theater |levels. Proposed heawvy division design: remove tha engineer
command group f(colonal). Possible reductons in comps engineer force
structure are being discussed by the TRADOC Force Design Direclorals.
General Raimer is scheduled io reach a decision on 11 Augusl concarming the
thealer suppont command (TSC) concept proposed by the Combined Arms
Support Command, which would place the enginesr command wnder tha
command and contral of the TSC. We are sooking support from fallow Army
engineers In all componants, including military retirees, in these fights. We ara
also soliciling help from theater commanders In chie! and other comblned
arms partners. If you can assist or have guestions, please contact ua. The
g-miil address is lowrayy @wood.ammymil. POC is Varn Lowrney, -4082,

Unmanned Terrain Domination. Mow thal the Cold War has ended and
U8, forces are drawing down, the LS. Army is reexamining the way it trains
and fights, Tha Army of the fulure will be smaller bul more lechnologically
advanced, Polentlal adversaries will not go away and they, loo, are advancing
technologically, Therefors, U.S. forces must dominale battespace whils
mairiaining economy of force. An integraled concept leam is developing a
concep! for unmanned lerrain dominalion &5 & capabiity for the Foros XX Army.
In accordance with Joint and Army visions, this operational capabiity will
provide thae commandar tolal situational awarenoss, the abllity 1o evaluate data
recaived from unmanned sentries and devealop courses of acfion based on that
dala, and the abilly lo employ faclics and unmanned systems bo achleve
desired objectives. i you can assist ar have guestions, pleass conact us. Tha
a-mail address is chapmant @ wood,amymil, POG is MAJ Torn Chapman, -5820,

DOfficer Restructure Initiative. Goneral Resmer approved the Office of
Personnel Management System (OPMS) proposal fo restruciure the officer
corps’ devalopment systam into a four-caresr-path systam. The OPMS task
farce is focusing on restructuring branches and funcllonal areas 1o iImplemant
the new system. The Engéinaer Branch has two key concems: how o balance
the large number of majors with the small numbaer of Branch-gualitying 53 and
A0 positions and [ changes 1o current branch and command gualifications ara
necessary. For more [nformation, reler to EPPO's home page: hilpsy
wina wood army.miEPPOYeppo_hp htm. POC Is CPT Matl Zajac, -4087.

Environmental Partnering Workshop., Resarve 21-23 Cctobar 19497 o
altend a workshop sponsored by the Sociely of Amercan Miltary Enginears
(SAME) at Fort Leonard Wood, The workshop, "Environmental Partnering in
Enginegring Operations” will focus on envirenmental solutions to millany
anginearing challenges. i will ook across samvice boundaries and open
channels lo academia, the private sector, and non-Deparmeant of Detensa
governiment agencieés with proven solutions o enginearing problems. POCs
ara MAJ Jack Drolet, (573) 506-0224, and LTC Sue Myers, (573) 563-4106,
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Maneuver Support Battie
Laboratory (MSBL)
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Office (EPPO)
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Commandant

MG Robert B, Flowers
553-6116

Engineer Center Command Sergeant Major

C5M Robert M. Dils
563-6151

Assistant Commandant
COL(P) Edwin J. Amald
563-T117

Deputy Assistant, Army Reserve
COL Michael K, Adams
563-4033

Deputy Assistant, Army National Guard
COL Harry L. Bryan
563-4034

Chief of Staff
COL Maynard 5. Rhoades
S63-6118

Directorate of Training {DOT)
Director, COL Philip F. Federle
DE3-40593

Allied Engineer Lialson Officers
Austratian Army, LTC Phil Whita
563-6132

British Army, COL Phil Lilleymian
S5e3-4018

Canadian Army, MAJ Paul Fleat
S583-4017

French Army, COL Jean Lafargue
S63-4027

Geamnan Army, LTC Helmut Bach
SE3-4024

Directorate of Combai Developmenis
(DCD)

Director, COL C.M. Ferguson, Jr.

S63-4076

56 Engineer

Direclorate of Mansuver Support Batile Lab

Deputy Director, COL Don T. Riley
563-4082

TRADOC Systems Manager
COL Edwin P. Jamasky
563-4085

TRADOC Program Integration Office

Director, COL Robert 5. Kirsch [as of October 1957)

5E63-4082

Department of Training and Doctrine
Development (DOTD)

Director, LTC Dale A. Carr

563-4111

Department of Taclics, Leadership, and
Engineering (DTLE)

Director, LTC James Koch

E63-4119

Engineer Hotline
563-4008

Engineer Professional Bulletin
Managing Editor, Cathering Eubanks
563-4104

Engineer Personnel Proponency Office
(EPPO)

Chief, ¥ictoria Anthomy

563-4087

Engineer Branch Safety Office
Director, Dennis Woolsay
SE3-4025

Garrison Commander
COL Timodhy M. Daniel
BE3-4005

1st Engineer Brigade
COL Thomas G. Luabker
E9E-0224, DSM 581-0224

Angusr [997




BRIDGE THE GAP

By Command Sergeant Major Julius B. Nutter
U.S5. Army Engineer School

One Army, One Standard

o prepare the Tolal Army for the 21st century,

TRADOC formed the Todal Army School System

(TASS). The system is designed lo fix the
problem of “nonstandardized” traiming for non-
commissioned officers {(NCOs) assigned to the Aclive,
Mationa! Guard, and Reserve Components, In the past,
MCOs attended Noncommissioned Officer Education
System (NCOES) courses im either Active, National
Guard, or Ammy Reserve academies, Because the
courses for soldiers in the Aclive Componenl were
congiderably longer than those in the Reserve
Componants, training scenares in the three academles
differed significantly, Under TASS, the level of training
NCOs receive will be more egual regardiess of thair
component affiliation. TASS will minimize discrepancies
by utilizing distance-leaming media such as CD-ROMs,
making courses avallable on the Intemetl, and
conducting video-teleconferences.

To help standardize Iraining, TRADOC established
gaven regions thal cover the 50 slates and seven
territories. Under TASS, all initial entry training wil
continue to be conducted al the proponent schools, and
reclassification fraining will be taught at a functonally
aligned TASS school. Responsibiity for combat arms
training uswally falls under ihe Mational Guard, while
respansibility for combal supporl and combat sarvica
support falls under the Army Reserves. Although the
Engineer Aegiment is a combal arms branch, the Army
Reserves have rmasponsiility for enginesr TASS
training.

TAES s an integrated part of the braining bridge
batween the Active, Mational Guard, and Reserve
Components, The abulments of this bridge are built on
savan regional fraining battalions, Struciural members,
such as partnerships, coaching, and leadership, are
needed to span the gap. One of the Engineer
Regiment's greatest challenges is io consolidate our
rasourcas and forge a true partnership that integrales
the assels of each compenent fo create one viable
iraining organization.

What does this mean to the ypical enginear NODES
candidala? Soldiers in both the Active and Reserve
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Components can allend the resident course either al
Fort Leonard Wood or any reglonal school. For
miample, staring in Oclobar 1857, the Total Army
Training System (TATS) course “Combal Engineer”
(Carasr Managament Fiald 12, Advanced NCO Coursa)
will be configured with the following academic hours:
The resident course at Forl Lecnard Wood will have
343 hours. The regional course will have wo phases
spréad over two years. The fechnical phase has 283
hours—150 hours of active duty fraining (ADT}, 123
hours of inactive duty traming (IOT), and 10 hours of
distance |eaming. The second phase, common leader
training, includes about BS hours of common tasks. |1 s
taught by the professional development batfalions and
at the U.5. Army Sergeanis Major Academy.

TASS Is the Army's system for fraining, and our
readiness is led to the success or failure of this systam.
Parinarships similar to those crealed in capstone unils
provide the right environment for success. As with any
new syslem, TASE reguires structural support from all
enginear leaders and frainers. Unit leaders musl stad
coordinating with the Reserve Component iraining
batalicns at least a year in advance of the trRining to
ensuré that all requiremeanis are resourced. Command
sergeants major must ensure that their NCOs verify
Army Training Resowrce Requiremenis System
[(ATRRAS) listings of courses with the regional school
batalions. They should revenfy the course G0 days
prior 1o the course date to ensure that soldiers do not
show up for courses that have been canceled but not
annctated In ATRRS. Soldiers mus! ensure they are
prepared to altend the course by being physically fit and
farmiiar with the pragram of instruction,

Training the engineer force for the demands of
Amarica's Army In the 21st cenftury must include
afficlencles because of reduced resourcing. As leaders,
you are responsible for getting your soldsers trained.
Implementation of TASS ensures thal all engineer
soldiers are trained fo a single standard. It provides
efficiencies by allowing studenis o gel MOS qualified
withouwt having to travel great distances. Wea must
bridge our trainng gap and reman a viable par of the
combined ams team,
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