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CLEAR THE WAY

By Major General Robert B. Flowers
‘Commandant, U.S. Army Engineer School

Fight”embodies the Engineer Regiment's vision.

The Senior Engineer Officer Board of Directors
carefully crafted the vision in Washington, D.C., in
September. Its purpose is to ensure that our regiment
remains relevant to all our military forces, major Army
command (MACOM) staffs, Directors of Public Works,
Department of Defense civilians, private industries that
serve or support military units, and Corps of Engineer
organizations around the world. The vision statement
describes how an organization will look, what it will do,
and how it will operate. It states what we continually
strive to achieve. Our new vision statement is:

The slogan “One Regiment, One Team, One

The U.S. Army Engineer Regiment

The World’s Premier Engineer Team:

m  Full-Spectrum, Total Force—Vital to the Army and
the Nation

Values Based — Respected, Responsive, Reliable

Visualizing and Enhancing Terrain to Ensure
Mission Success

®m  Meeting Tomorrow’s Challenges Today — Deployed
or at Home, in Peace or in War

One Regiment, One Team, One Fight

Our next step is to staff this vision statement with
regimental leaders at all levels to gain an understanding
of what each bullet means to the various organizations
within the regiment. As stated during the 1998
ENFORCE Conference, the vision is effective only if the
officers, noncommissioned officers, and Department of
the Army civilians understand it. To that end, | ask all of
you to continually communicate this vision to soldiers
and civilians throughout our diverse regiment.

The Engineer School continues to field new
equipment to maintain a vital force structure. Our top
five priorities remain the Grizzly, the Wolverine, the
Digital Topographic Support System (DTSS), the
Maneuver Control System-Engineer (MCS-ENG), and
a modernized engineer squad vehicle (ESV). | ask your

~support to communicate the importance of these
systems to key Army, Department of Defense, and
political leaders. Brief descriptions follow.

The Grizzly is a complex obstacle-breaching vehicle
that is based on a refurbished M1 chassis. It integrates
advanced countermine and counterobstacle capabilities
in a single, survivable system.

The Wolverine is a heavy assault bridge that is
based on an M1 chassis. It is designed to transport,
launch, and retrieve a military load class 70 bridge
across gaps up to 24 meters.

The DTSS integrates commercial off-the-shelf hard-
ware and laboratory-developed software to form a
package that provides direct access to data acquired by
national systems and delivered by tactical exploitation of
national capabilities assets. Soldiers utilizing the DTSS
have the capability to produce soft and hard topographic
products, such as. digital terrain elevation data map
substitutes and three-dimensional terrain products.

MCS-ENG is an engineer-specific software system that
is subordinate to the Maneuver Control System (MCS).
The MCS is a command and control system that provides
the maneuver commander and his staff (Corps level and
below) with automated assistance to execute precise, near
real-time command and control of combat forces.

A modernized ESV is critically needed to enhance
engineer survivability and give engineer units an
armored capability for providing mobility and counter-
mobility support to the maneuver forces. The leading
contender for a modernized ESV is the Bradley fighting
vehicle. The long-term solution is to co-develop an ESV
variant of the future infantry vehicle (see article, page 7).

As part of OPMS XXI, we recently updated the
Engineer chapter in DA Pam 600-3. The most significant
change expands opportunities for majors to become
branch qualified. Branch-qualifying positions for majors
now include assistant division engineers, directors of
public works, and deputy district engineers, as well as the
traditional S3 and XO positions. This change recognizes
the importance that these positions have in supporting
the total force and the considerable responsibility they
demand. | believe that this change will result in officers
spending more time in branch-qualifying positions for the
betterment of the organization and themselves.

As | travel around the world and visit military units, |
have an opportunity to meet some of the outstanding
soldiers, sailors, airmen, and Marines who trained here
at Fort Leonard Wood. | never fail to be amazed at their
high quality. Thank you for a job well done.
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The Army XXI Division:

Engineer Relevancy in the Age of Information Technolony

Hy Major Generl Relert B, Flonvers, Me Vern Lowey, and Colpnel Briee Poster

ngineers continue 1o prove teir professional excel-
E ||.*ru.'-e umJ relevance in m‘lguin“: insans and Imi.ll.ihH:

l!lrl:llﬂ'ﬂ:lﬂ[ the world 'l'ﬂlil}" ﬁ:rr.n.:,- l;:ﬂl_r'illl.'dr!i are
deployed o more than T countries (o suppen operations
ranging  from  bwlding romds o clearng  landbmmes 1o
prodicing  fernin visialization  products. In the  coming
rwanths and yeors, Army engineers hsive yel another chillenge
by miget—the Army XX division (see Figure 1)

Sitce 1993, the Trining and  Dogtring  Comimiand
(TRADDC) has been o dhe process of mestmecturing for
tomesrronw s Aoy, Throwgh numerous semanars, analyses, and
Achvanced Warfi phting Expenments, we desipned o new heavy
division. In Jupe %, Army Chiel of Sl Ceneral Beimer
approveedd the Army XXE divisson design, whach will be fielded
initiudly by the 4th Infavry Divisson at Port Hood, Texoes. The
diviseon will reorgumize starting m October 1998 and will be

evillimaled during o senes of experiments and exercises that
culminste i & Devision Capstone Exercise (OX) 1o validae
the design sometime during the summer of 20811,

The 115, Army Enginesr Schoel will thoraghly evaluate
the 4th Infontry Division engineer strocture from sy through
the DCX. The schood will properly collect amd anilyie data
thut may lead to approposte recomanendations to the Amny
Chief of S@ff conceming the Army XX] engmesr structure,
The school does not support efforts to convert other heavy
divisions to the Army XXI strocture antil the design has
been tharoughly evaluaied by the Army and appropriate
cnabilers are availahle,

TRADOC Commander General Hartsog wobe in the July-
August 1998 issue of Arery RIREA that this design s . unsgques
because of its spaaller size (abow | 5000 soldiers), its smaller
and more comipact combal elements (45 combat platforms in

Army XXI Division Design
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Lot ot emnipifoarsice oo everyeme thad e fovs of the dhvision eaginder hrigade hioadgaariers fm
tre Army XXT division desion is nor o “fone desd!™ The Engineer Scheol will continge to gather

eviderice FIrrnr;-_;.l'a AR LML q'Llrl.'.-'.l.lﬂ.-'.r.l.l'arrr'..l.lr

We eritfoally nwewd help NOW from engineer

corntarders in the freld t felp retein e engineer bvigade straectiore i ihe Araeye XA and otlier

fretyy divisions fu e friiure,. We gk tlar vow wark yonr recismiemdaitoey flroaeh yoer seego

frarryt corntiniaentd headlguiariers (e,

FORNCOM, USARELR, or the Natioeel Gauard Burean) fo

i Ay |'|r|'|r of dferff. Wi ofso asd Shef pien LTR Y J..-'_r | neErmeer oo i ryinnet Ju_lr.'u'rl.lg'.'.l' irf

putrr werieiis W mewesd neenek Rogailer to e lfieeve skl et ged.

prmeuver baitalions), and s reliance upon digine] echnology
indl compuiters. Bts sige makes 0 more mpidly deployable. [is
ihality v share wformasion oty and verpcally aonmss
the baptlefield makes it capable of suasining @ rapid e of
planming, prepermg, and executing operations as well us
sustaining  wnd recovering from opertons. I modukar
oeganization contrituies 1ot versatlity for speci e missions,
The dviston s mole ond lethal wnd incresses warfighter
survivability, und 5t has the orgunizationi] capabiliny for whal
s cnlled “mental ngiliny

Army XXI Division Engincer Structure
T e Army XXI division has three mgor changes m

engineer stntore compared 1o the current Armiy o
Excellence division:

® An engineer saff element is pant of the division head-

quariers and hesdguariers company (HHC —versus the

current separate division engineer brignde headgquinars

(The Engineer School’™s gool remains to reinstate o divi-

”:I,I'l'n' hrr.lr."n'l' Hl'lﬁ-l'l'f H. “'flll'l.'l'ﬁ

sion engineer brigade headguaners s pan of the Army
KX division validution process. We will accomplish this
bl the DCX)

B Anengincer battalion s assigned o cach brigede combat
tepm (BCT ) in the division—ruther than being ussigned to
the division engineer brigiade headguaners as it is today,

B Al conshar service suppon (CS5) (less medical) for the engi-
neer baftalwm as peovided by the base support comgany
{BSCH of the BOT forwird suppont buttalion—versus the
current engineer hattulon with it own O35,

Doctrinal and Organizational Impacts

Allﬂ: wity they operite docirinadly based on organizational

chunges i the Army XXI division design (Figlire I
The major organizational changes allecting doctrine inelude the
division engineer stall element, the division enganeer hattalion,
echelon above division (EAD) engineer suppon, and OS85
operations. Implications of these changes follow.

|_ A2-4-1753- 1300 i

Engineer Structure for the Army XXI| Division
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The Army XXI division engineer scaff ebement is under the
comiral of the division engineer officer, whoe remuins o
colonel. The engincer stall is emibedded in division command
powsts, curmendly the tscticol pnd maln commond posts. The
engineer staff provedes digitnl engineer input 1o division
onders wnd writes the engineer annes. The siff determines
aditionul engineer capahilities needed from EAD based on
division requirements. The engineer siaff nuimaing si-
ational understending of the organic diviskon and sugmenting
EALD engincer operutions through division digital reporing
procedunes, All engineer sl recommendations fow throogh
the division G3 for octbon or decision by the division
commander, The engineer staff nosmally works o iniegrate an
engineer command and conrel hendguaners—such ns an
ehagineer group (coanbat), which s task organized from EAD
to sugspssn the division.

Heavy Dhivistien Engineer Huttalinn

Army X X1 division engineer battadions pre nows umeer the
BOT commander (Figure 31, They support the commeander’s
et by prowviding responsive mounied obsacle breaching
and emplacement, such as Volcuno-scatiemble  minefichis
The Army XXI division engimesr battalion is Tully mounied
pned pses Grigely breachers, Wolverine heavy assault bridging,
and MY armored combal carthmovers (ACES) i suppont ol
brgude offensive operutions. The Army XX1 engineer bai-
tnkism mor lenger has smll emplacement excavabors (5EEs). 18
hiis e lesss saquadd per engineer plateon, no tsctical sommand
post capability, and fewer ACEs. The engineer hattalion cun
receive pddtional engimeers from EAL lor imeremsed obsiogcbe
reduction and creation capability, deliberale defensive oper-
b, operntions m esincted lemein, lnes-of-comnmacation
LTS constroction, and  maintenance and repair n the
brigude batilespace.

The Engineer School and 4ih Infuntry Divasion Engineer
Brigode are evolusting the TRADOC -approved concept of
wsing ain M2 Bradley hghting vehicle as an engineer souid
vehicle fo possibly replace the M1I3ATS armored  personnel
carmier [APC) in Army XX division engineer battalions, (See
artiche om poage 7.0

The enginees bottalion commander is dual-hofted as the
brigade engineer and the engineer battalion commander, The
engineer battalion provides on assistant bogode engineer stall
glement that operales in the bagode commund post, The ABE
priwides digiial engineer input to brigode orders and writes
the enmineer amex, He determines  addisonal  engineer
capahilities nesded based on brgisde requirements und passes
them o ihe division engineer, The assistani brigsde engineser
maintains situational  wnderstanding of organi: and  aug-
menting EAD engineer operations throsgh brigode digiml
reporing  prosedurss, The enginesr baltnlon stall amles

4 Engineer
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digiti] engineer orders I companies inosuppon of Gek-force
nperations,

EAL Hingineer Suppart

Army XX diviskon engineers are structured o provide only
minimal obstache-creation and obstacle-reduction capabilities
Any wlditional engineer support needid by the Army XX
division, such as beidging and heayvy construction equipment,
mist comie from EAD engineer forces. The Engineer School s
wiking with TRADOC as pun of the Corps XXI redesign
process o degermine EAD engineer doctrine and organizations
required fo supgort the Army XX division and other munewyver
forees. The EAD engimeer support will come nwainly frons the
Reserve Components of the U5 Ay Reserve and Army
Putiesnin] Ceard.

EAD engineer support pormmally will require an engineer
headgquomers element (such as an engineer group) 1o commund
and conirel EAD engineers operting in the Army XX
division’s battlespace. Somic EAD engineer units may not be
digitized and thus will be wmeable o “'plug™ into the Army XX1
division informntion networks. Extensive limison capaobility muy
be required o effectively indegrate EAD engineers with the
Army XX division.

EAD engineer support o the Armmy XX1D division s
primarily in the areas of terrain visunfization, supplementsal
obstucle-reduction  eapability, mobility  supporit  threugh

Neriewrehpr 1908



restrictive terrain, emplacement of deliberate defenses, and
force protection, Additonally, EAD engineers will construct,
repair, and midiotain combat rails, LOC facilities, moules,
Beeses, and forward avintion suppon sites,

Terrain Visualization. It is the Engineer School’s intent o
provide  digitn]  temain anelysis oond  dam-monsgement
capukbility o each BCT, the aviation brigade, and eoach
division command post. This capabilicy will be in the Foms of
terrin anndysis tearns thot wse the Digitol Toposraphic
Support System. The Engineer School s working  ihis
imitustive s the “Concept for the Redesign of Topoezraplic
Adalysis Teams (Heayy )™ throdgh the Corpa XX redesign
process with TRADOC and the Department of te Army, An
article describing this concepr will b published im0 6 futire
i o Eriginper,

Crhstacle Reduction, The Army XX division engineer
structuire provides. minimal moamted  copability o reduce
udbsticles in suppont of task force attack operstions. Reducion
of other obstocle systems in the division orea folls
supgorting EAD engineer units. These uniis creaie additionul
lames through obsiacle sysicms b clear bogistics base sibes For
eccupation and open LOCs. Fived- and floa-bridging supporn
continues to ke provided by muliirole bridee companses from
Eal.

Hestrictive Terrain Operations. The Army XX division
meguires  extensive EAD augmentation  for opsrsons o
Testrictive fermuin, soch @t orban arcas, For engineers, this
inelucles the reguirement for dismounted sappery i assist with
reconnaissance and obstocle clearmsce i boildings. EAD
engineer equipment will ceduce amd ¢lewr ubble plong wrban
robes,

Deliberate Defense Operations, The Army XXI division
engineer struciune mantains minimal digging and dismounted
wilfijiet L'ﬂrmhihl!léx. These urlli:im:u.'nq harve ionly Vikcono mine
systems o support Jomited hasty defense opermpons. This
means that EATD engineers must provide the beavy engineer
ecpnprent (hulldorers and other endhmoving cquipment soch
s SEEs and scrupers) needed 1o support a division delibenie
delense. Major EAD engineer tsks in suppont of delibenie
defense operubons  include the emplucement of wehicle
fighting posations, dismounted infantry fighting positions, and
cemventiomal obstacles.

Foree Probection. EAD engieers wall prowide the
mjority of engineer force-prolection support o Amy XX]
division ogerutions, including the constroction of legistics-
based security systems; iacticol clearing of lundmines and
uneyploded  codiance;  constmiction  of  chemibcal  decon-
neminotion  sites; environmental heeand  remedision and
carmouflage, conceslmind, sl deception support. The Army

Nerveurher 90N

KX division will conduct nonlinesr and distnbuated operations
over lurge areas with bypassed and other enemy lforces
woperdang of will  throaghout the  division™s  bailespece.
Supporting EADY engineers miesd secure themselves dguinst
these threats ap w kevel 1 because Army XX division security
forces (military police and muonesver) will not be readily
available o support the EAD engimeer ellor,

Construction, Repair, and Malitenanee. The Aoy XX
division will operete over greas up o 200 kilometers wide and
deep. This will require exclusive EADY engincer support to
constrect, repair, and  mainmin exended  division  LOC
facilies, basek, routes, poris, and aificlds. These missions
will havie o sdgnificant security sk o0 our saoldiers and
cquipment  because of bypessed enemy forces, iregula
operations, and the lick of division mancuver and miliary
pl,ll.il,:¢ forces lhn‘ll.:lﬂ'lq,nl.l mosl ol e |!'r|.|=ll|-‘.'x|1;.u:e. EAD
engneers must be oble W0 secure themselves against higher-
bevel threats than cumently is possible and marmtsin continuous
comrmunications with division command posts,

Comlpil Sérvice Sappart

The Army XX division hos consolidated 85 for armeor,
infamry, and engineer bailions. This suppom is based on
sitiatimal understanding of the 85 status of each unit, For
examiple, a5 gn engineer company runs low on fuel, th
information will be maasmined digitally 1o the supporing
CBS unlt for its response, U855 unils wse distnbuled
Ol wnd  welociny  management leaals  ow prm-id-e
resansive suppon for supply, ouinienance, s,
fied service, Tuel, wnd medical support. Army XX division
engineer ling compamies will receive T35 (less medical)
prrtmarily from the enginger support platoon of the BSC of the
brigade Forward support bamslion. The engineer buialion
HHC will be supported by elements of the BSC. EAD
engimeers operaling i the Army XX division area will
counlines o eceive suppart lromoan appropoonie EAL O35
il such s b corps support hattalion,

General Supply, Food Service, Fuel, Water, Repalr
Parts, and Ammusition. When engineer operations  are
centrally located e BOT aren, the engineer support platosn
will cosrdinate witl the supply and transpoation plagoon of
the BSC and send nosmal logistics packages out of the bagade
forwird support area, Most supplies will be pushed o the
brigade suppont sren o Forward suppont area by EAD units.
Then the suggdy and transporiation plaboan will move them o
the engineer company.

Maintenance. All required engineer maimenance suppor
resades im the BSC, 1i has o mainteninee section in the engineer
support  plavoom that  includes  an engineer  mainicnance
technicinn, semor mechanic, end three enginecr combat repair
teams, Esch team has improved mobility with a tnecked vehicle

Enginrer 3



and two wheeled vehicles and is designed to provide on-site
support to a single engineer line company., Scheduled
maintenance such as periodic services and maintenance
problems that are beyond the capability of the combat repair
teams to resolve will be provided by other elements of the
BSC. The engineer support platoon may be augmented by
other maintenance elements of the BSC to form a unit
maintenance collection point that services all engineer
vehicles from the line companies. Alternatively, engineer
combat repair teams may combine with task force forward
support companies to provide maintenance support. The
engineer battalion HHC will be supported directly from the
BSC maintenance platoon.

Medical Support. A combat medical section with 10
medics is organic to each Army XXI division engineer
battalion. This organization allows for a combat medical
section of three medics to be task organized with each
engineer line company; doctrinal employment is one combat
medic per engineer platoon. Four of the 10 medics in the
engineer battalion remain on active duty, and the other six will
be in the Reserve Components. Medical evacuation support
will be coordinated through the task force medical platoon or
forward support battalion medical company.

Training and Leader Development Impacts

rmy XXI division engineers must continue Lo train
A with the combined-arms team and focus training on

mobility tasks. The Army’s increasing reliance on
systems such as air Volcano, artillery-delivered scatterable
minefields, and Raptor intelligent combat outposts require
that engineers be well-versed in aviation, artillery, and
intelligence functions. Increased training will be required for
terrain visualization and digital engineer planning and
execution using digital command and control systems.
Training with Army XXI division combat service support
agencies will be required to properly sustain and maintain
the engineer force. The noncommand operational relation-
ship between the division engineer staff and engineer
battalions under the control of the BCTs must be fostered
and developed during training. EAD engineers must be
included with Army XXI division engineer training at every
opportunity, such as division warfighters, combat raining
center rotations, and during the DCX. Many challenges will
arise as we integrate Reserve Component medics and EAD
engineers with Army XXI division engineer training. The
Engineer School is developing new strategies to assist Army
XXI engineers, including Classroom XXI distance-learning
capabilities, new training simulators, and digital doctrine
and training products.

6 Engineer

Materiel Impacts

rmy XXI engineers will have the same enabling digital
command and control technologies as those available to

the rest of the division. These include appropriate Army
Battle Command System components such as the Maneuver
Control System, All-Source Analysis System, and Force XXI
Battle Command Brigade and Below Systems. The Digital
Topographic Support System will enable the Army XXI
division to properly portray terrain in these digital command
and control systems. EAD engineers supporting Army XXI
will require similar digital command and control components
to obtain and maintain situational understanding with the
Army XXI division.

Soldier Impacts

rmy XXI division engineer soldiers must continue to
master basic warfighting skills, which are pre-

requisites for gaining digital proficiency. They will
require increased skills in the operation and maintenance of
digital command and control equipment. Engineer soldiers will
be required to maintain assigned equipment without ready
access to mechanics and spare parts. They will be required to
operate in isolated locations and without responsive security
support. Engineer School personnel will address these
challenging realities as they participate in the ongoing Corps
XXI redesign process.

Conclusion

he Army Engineer School continues to stay in the
forefront of all actions associated with the standup,
training, and validation of the Army XXI division
design. Insights gleaned from our efforts will be used to ensure
that engineers remain relevant with future light-force and strike-
force redesign efforts. If you have questions, call Vern Lowrey
at DSN 676-4082 or commercial (573) 563-4082 or Pete
Malley at DSN 676-7282 or commercial (573) 563-7282. u

Major General Flowers has served as Commandant of the
U.S. Army Engineer School and Commander of the U.S. Army
Engineer Center and Fort Leonard Wood since July 1997.

Mr. Lowrey is the technical director of the Maneuver
Support Battle Lab at Fort Leonard Wood. He is commander
of the 1138th Engineer Battalion (First Missouri), Missouri
National Guard.

Colonel Porter is the 41D Engineer Brigade commander,
Fort Hood, Texus.
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The Engineer Bradiey Fighting Vehicle

By Major Aniello L. Tortora and Major Thomas Quigley

This article presents preliminary observations regarding
the possible replacement for the M113 Armored Personnel
Carrier. The Engineer School is continuing 1o explore
materiel and doctrinal concepts related to the Engineer
Bradley Fighting Vehicle. Additional information will be
published as it becomes available.

o be a relevant force multiplier in the 21st century
Army, combat engineers need a mobile and survivable

platform from which to fight. We believe that the
vehicle tentatively called the Engineer Bradley Fighting Vehicle
(EBFV) is the answer. Since the mid-1980s, combat engineers
have struggled to keep pace with the modernized forces they
support, which are equipped with M| Tanks, M2 Infantry
Fighting Vehicles, and M3 Cavalry Fighting Vehicles. Too
often, combat training center rotations demonstrate that
engineer equipment is outdated and will not satisfy the demands
of combat in the 1990s, nor will it meet the needs of our 21st
century Army. The MI113 Armored Personnel Carrier is a
perfect example: It is slow, has a high deadline rate, provides
little protection, and serves only as a troop and cargo carrier.
The Army is transitioning from a mechanized to an
armored warfare force. In mechanized warfare, soldiers move
to an objective in a vehicle and dismount to conduct their
mission. In armored warfare, soldiers move on the battlefield
in a survivable, firepower-laden platform that allows them to
conduct their mission while mounted and uner armor. The
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implication for combat engineers is that we need to progress
from a sapper-based force to an equipment-based force.
Moreover, our equipment must provide the functions needed to
accomplish our mission.

The characteristics of the Force XXI battlefield will
demand even more from combat engineers. Like the maneuver
forces we support, combat engineers need platforms with
speed, versatility, and survivability. Force XXI technologies
will allow greater dispersion, enable distributed operations,
and increase the tempo of battle as never before. All these
Force XXI enablers put demands on providing mobility to the
force unlike any previous doctrinal change. Equipping combat
engineers with the Engineer Bradley Fighting Vehicle is a step
in the right direction. It is essential to the future of combat
engineer forces and to the success of maneuver forces.

T Bradley Concept Experimentation Plan conducted by

the Engineer Brigade of the 4th Infantry Division and
the U.S. Army Engineer School. The end state for the
evaluation is twofold: to determine if the Bradley is suitable for
combat engineers and to determine the advantages and dis-
advantages of the Bradley as a combat engineer platoon
vehicle. Throughout the Bradley experimentation, the focus of

the Engineer Brigade was to provide the engineer community
with feedback in three areas:

Concept Experimentation Plan

his article discusses the initial results of an ongoing
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m The boud phin, =0 engineéers can cary what they nead 10
execule their combal engineer missions

B The kevel of gunnery proficiency engineers s
nchieve and how enginesr (raining s bidmneed with
punnery trainimng,

In Febriary 1998, A Company, 588th Engineer Buttalion,
made history when it felded pine M2ZAD Brdley Fighting
Wehicles, The Engineer Brigode received the Bradieys on loan
frown the 2%9th Armared Dhivision, Texas Motional Coward, at
Fort Hoosd,

The strocture of the combat engineer company  wis
minimafly chonged with the felding of the Brodley, The
mumber of personnel assigned o the combal engineer platoon
wis decronsed (o match force-structure authonzstions in the
conservative heavy division™s modified table of orgonization
and equipment (MTOE), For exomple. engineer plaioons
changed from three (o pwo sguads. Brodbeve were substitobed
for the coongreny s M1, The company commander received
n Bradley, and four were assigned to each line platoon—iane
for the plagoon leader, one for tse platonn sergennt, and ome o
cach el the twi wapper sgueds,

Twaor punints are wiorth noting repardig the strscture of the
Brodley engineer company. First, the engineer Brudley is nod
called n sguod vehicle, [L i entotively colled on Engineer
Brudley Fighting Vehscle. This name s In kéeping with
toduy s offensively onented doctrine where the engingssr

M ERgineer

A Bradiey vehicle transporting bundies of wire on its trim vane.

platoon, not the scuad, = emphoyed as the basic bresiching and
reduction wnit, This e also tnee of countermwsbility operations.
which focus on empluicmg scotiernble mines, The engineer
platoon sites and marks these obstacles. Second, reducing the
engimeer platoon from three (o fwo squads was nod precipitstied
by the trunsition 1o Bradleys: 1t is the result of 8 previously im

plemenied MTOE change,

e aquipment | raining

The evoluntion begon in March 1998 with new equipment
irining {NET) und culminated im Avgust 15995 wih ASSEEiRh s
participation in Mational Truning Center Ratation 98- 14, The
Bradley NET team from Fort Benning, Georgh, comducted the
truining in two phases,

m  The first phase ineluded |8 days of training on dovimg
and leensing., mainterance, und turet operation; gunnery
skills with a Unit Conduet-of-Fire Trainer (UCOFT); and
Multiple Integrnted Laser Engapement System (MILES)
BURRACTY.

B The second phase wos elght duys of Bradley gunnery
qualification training: one day of Bradley Gunnery Skills
Testing @l a LOOFT refresher; one day on Table Y; and
two days each on Tables WL V1L and V1L

Mo trankng wis conducted on the tube-laonched, optically
trcked, wire-guided (TOW D missile system since 10 was
detirmined this ks nob o weapon sysbem engineers are expected
to use o pccomplish their mission, Use of the TOW launcher
aridd the 1ype of mumiticns engineers might engaliy in e Qatine
need funther evalintion.

-t Y
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The NET was fairly easy for combat engineer soldiers and
leaders, who gquuck]ly adopted fo the new equipment and skills,
In addibon to the dedicsted WET tenm, the company
bormowed  cdher resowrces 1o secomplish the training. A
gualified Bradley muoster gunner wis needed of both compuany
and baltalion levels o frain gunnery skills and o plan,
prepiure.  and  belp  execube  punnery  qualification.  The
company also required a dedicated UCOFT o prepane For
punnery training and maintnin gunneny skills, For the test
period, the unit scquired a master gunner from the Enginser
School and o UCOFT from 2d Brigode, dth Infantry Division.

Between phase 1 and phase 11 of the NET. ASSEHih
conducted companyfieam lunes trining with Tusk Force 1-67
Armor o prepare for the Mutsonal Troining Center. Repee-
sematives from the Mancuver Support Batle Lab and the
Enginser School were on hand o0 examine the Bradbey's
performance. ASEB focused on wvalidating losd plans wnd
on the TTPs for condecting missicns in offensive  and
defensive operations. The company took this training 4 step
further by conducting a one-week platoon aees feld truining
enercise (FTX) 1o funher refing the TTPs needed o execute
their milsskon w the Mationa] Trdnkng Cenler,

Prefinary LR P Hesulls

Coamnbat engineer soldbers embeace the Bradley becaese i
provides them speed, mobiliy, peotection, and firepower mol
perssibile inoan ML Engineer keaders champlon this vehicle
because of its versatiliy ond petential. Maneuver forces are
avocsies of combual éngineers in Bradleys becayse EBFYs
coan mudntain the pace snd wempe of maneuver forces and
prrowich: enbanced mestality and countermoblity suppon

Tactics, Technigues, and Procedures

lwe SRRk Engimeer Batalion is developing detailed

TTPs for the Bradley Engineer Platoon und Engineer

Company. Comverting from M1 135 10 Brodleys has
ol genenved dramatic changes in TTPs. Most of the TTPs
weed for operations in M113s translale satisfactorily for
aperations in Brxlleys. In some areas, however, new TTFs are
heing developed 10 support enhancements provided by the
psore survivibde and versatile Brodiey, Lone-marking and row
minefield-emplacement TTPs naquire minos mwshifications,
Interestingly, we found rmow mineheld emplacement casier
anel maore productive in the Brdley thun in the M1

"|!|r'|1i|i1!.

Incressed speed, ammor, ond  firepower allow  combat
enginears oo wirk, maneuver, and profect thenselves simul-
tngously, The fwmel and main gun of the Bradley are
extremely viluable 1w combat engineers and incrense their
capability and versatility, Engineers in M113s command and
comiral mobility mnid covntermobality pssets, bui they rely on

Noverber (558

munenver forces o profect them. This relinnee often drins the
alrendy-stretched  firepower of infantry and  ormor  forces
Engineers in Brudleys con betler protect themselves during
movement ind when bregching and reducing obstscles, Thus,
the Brudley Engineer Company and Battalion are better suiied
tn perform ps a breoch force dunng bsttalion and  brigede
deliberate breaches

The 533th Engineer Batufion also experimented with Y-
tvpe =urfoce mine plows manufoctured by Penrson En-
gineering. One plow was borrowed from Fort Leonard Wood
and three are on loan from the Lond Forces. Conoda, These
plows hove polentinl for maintwining mobility of the force en
e i an objective, The blades can clear rubble wnd skim
scatiernble mines from bevel, hard-pocked surfuces. They plow
well in soft soil where adedquate spoil can be maintuined befors
the blade. The blade would be even mose wseful if it ffoobed
along its horizontal oxis so it coold be employed along
semilevel surfaces, such as combal truils, The blade cumrently
docs ot perform well on uneven surfaces or in rocky arcas,
Mo expermenstion with other blades s reguired o fully
develop this mahality asset

Coiite bl

The Engincer Brdley Fighting Vehicke incresses  our
chpabiliny to conduct conntermobility operations as well. While
the EBFY plawon iv capable of conducting conventional ming
operat s, the focus of the countermobility efform centers on the
rapid emplacemen of dynamic obstocles. Engineer platoon-,
comgany-, and batalion-sieed coumermabilily  orpanizations
icamn be Formed witl the capability 1o openite indepemdently on
the banlefield. IF these organizations ane equipped with EBFVs
and scaticrable mine systenis, they could protect themselves
during movermsent gnd while emplacing and marking obstscles,

The potentinl exists for adding other engineer syslems o
the EBFY, One possibility 5 10 neplace the TOW launcher
with a weapon system thal emplovs a high-explosive mumition
smilar o the 165-millimeter hgh-explosve “hunker buster”
raund o the Combal Eﬂgin&ul‘ Vehicle. An ERFY demolition
Bk canild e wsed 10 rediste roadbloeks and other obsizicles,
Another opportunily worlh considering is fo design and mount
a smpdl panel for Volcanos on the EBFY. Each Bradley
eogineer plaboon wismld then have a mpad scsterable mine
capuhiliny,

Sustainnbiliiy

Whibe not chirectly redated 1o TTPs. bt often having o
trernendouws impact on bow we conduct o meission, sustainabiliny
I an sres whene EBFYS are winners, During o iwoeweek
compaiyfieam lanes FTX, ooe Bradley wos deadlined, An
ML company had sis M35 deasdlined gf vardous tmes
during the same period. As we sdopt the Force XXI centrulized
lxrshics suppont concept ad move  from supply-bised 1o
distrbution-hased mamienance, an economy of scale is crented
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theowigh the use of & common chassas, Thas mokes the Bradley
more sustabiable i the hesvy division than M- ype
vehicles, Althouigh Bradleys are more expensive 1o madntain
than MIT3s the increase in survivahility, capability, amd
sustminability more than justifies the additonal cost.

Lasndd Plans
obdiers. from ASSE3h Engineer Batolwm developed
S standand boad plans for the EBFY that facilitare the
scressiul executmon of combsl enginesr missions
Every prece of plasoon equipment wits examined 1o determine
whil dn engineer plagon needed in combat, TOW storsge
rucks were removed from the MIAD Brdley 0 increse
interfor spoce, and the éxtenor was adapled (o cary wine,
Fi:k-’:l.-n., and todls, ."q,lqhnugh I:lm.l,!ll.'.':r:\. do mial have as mmsch
interior space as M35, the EBFVS con camy the engineer
equipment necessary for combal, The EBFY load plans were
eaplored agun durmg Mationn] Traiming Center Rotation
LB LIR
ASSERh personnel alss developed plans i mahify the
imericr amd extenior of the Brdley 1o morease space and
utility, Through un agreement with the Bradley project
muanager and Red River Army Depot, these plins wene
used 1o modify an MIAD Cavalry Fighting Vehicle, Soldiers
fronm ASSEEL worked with a team al Real Biver 1o complete
the modifications, Bench seats with storige boxes replsced
psdividual seats, and shelves and cabingl-type siormge boxes
replaced excess TOW racks and ammunition boxes, Posis
were welbded on the exterior of the vehicle 1o carmy pickess angd
lane-marking materipls, and the tim vane was used 1o cary
concerting wire, A larnger bustle mack also was installed.

These were simpde and mexpensive modifications 1
could be completed within the battalion, M2 Brdleys can be
similarly modified to increase spoce and function. M2 ODS
Brodbeys (those modifed for wse in Operation Desert Sioom §
already huve mare ilenor space than earlier M2 mwslels as o
resanlt of similar modsfications

Ciunnery

nother tremendous success siory for the EBFY and
A combal  engineers wis  gunnery, Confident  and

medivided  engineers comsucied Bradley gunnery
unly six weeks alter the vehicle was introdueces), and they
procluced astowmdbing qualification scores, Al crews quadified
o Uheir first atremy (1 rating ), with one crew qualifying as
“dhistingrished” and two crews qualifyong os “supenor” This
record i rarely achieved i the division,

Engineers conducted their gunnery acconding to FM 2341,
Bradley Gannery, ASSEEth soldiers practiced firing using
Tabbkes ¥, W1, amd V1T and then qualified on Table Y11 These
inbles should not be modifed for enmneers, becwse
engineers encounter the sme Iyvpes of engapements while
eunducting their missioms.

M) Engineer

The 588th = oleo develogang o pletoon live-fire (mble for
combal engineers. Bradley plutoon gumnery for infantry soldien
consists of Table X1, Plafoanr Proctice. and Table XT1 Platoon
Chealificarion. Qunlification is based on the plewoon’s ability o
exeoute collective msks inoa live-fire emvironment. Similarly,
the engineer plaloon Thble X1 Ffocuses on offensive and
bresching operations wnder live-tre conditsons. & Brodley
engineer Toble X1 serves as an excellent graduation exerciss
froom platoon lone training and wlso prepares the engineer
company o paricipate in the moneuver tusk fonce Combimed
Arms Live-Fire Exercise

Enhancing the Combined Arms Team

he EBFY has mode engincers u mane valushle par of
T the combined nrms tenm, 18 = the plotform from which

o lmnch combutl engineers imlo the Army Adler MNext
Incxpensive and simple modifications to the Brudley  have
wlieviated load-plan Fears, Plows and other stuchments offer
advaninges for the combined amms feam and will enable the
engineer foree 1o move fnwm the mechondzed 10 the armoned
wiy of warare. The Bradley provides o more survivobbe
platform for our soddiers. In our experience, gunnery was nod i
distracter (o iraining. We believe it has polential (o improve
engineer rniming by merging gunnery with engineer lone
triining.

For current Engincer Brodley Fighting Vehicle information
and photos, visil the Engineer Bngade, 4th Infantry Divisicn
iMechanized), web site al  tpcfhood-ivegreenadnn e mil’
evigineer. Send coomments and input fo the bripsde 53 e-mail
gabdress provided on the web site or directly fo fostearan B ogd-
eande o anil had

Muajoer Toriom is the Engineer Brigade 53, 4ih Tnfanin
Ihvision, Previows assigaments inclide 53, 58800 Ergineer
Berrtalion; project engineer, Cwata District, USACE: com-
ey commander, & Emgineer  HBoatitalion; amd - plifocei
Teaeler  and  compury  evecitive officer 43nd Ergineer
Banalion. MAS Terorg ix g graduate of the Usired Suates
Militery Avademy wad holds o inaster's degree (i engingering
froum the University of Tevas,

Mujor (hidgley ix the executive officer, 5880 Enginger
Barealion. Previows pesignments include 83, 388 Engincer
Baralion; divisien comptredles, A1 budyer analyst, Army
Budpet  (Hice. Penipgon:  Enginerr  Arvpmement Offices
PERSCOM, company commander, dth Engineer Batfalion;
Pl feadfer and compeany etecutive officer, 283nd Ergineer
Barfalioe. MAS Ouigley holds master’s degrees in Buxiness
galmtini Ko fru.u'l Tnj_}' Kheple Ur:lh'rna']_}' g @ mcilfomad
secarity and stradegic vwdies from e Noval Waer College,
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Book Review

T Kithng: The Psychological Cost of Learming to K
in War and Soclety by Lieulenant Colonol David
Grossman. Little, Brown & Company Limited [Cenada),
1995, 366 pages. The ISBN & 0-316-33000-0 for a hard
cover and 0-316-33011-6 far a paperback.

In his book On Kiling: The Psyohological Cost of
Laarming to Kl in War and Society, Lisulenant Colonel
Devid Grossman offers a ascnating and panrceplive in-
sight inio the mental anguish and emolional impact of
violence, Grossman's study is somewhal unique in that he
does nod iy to explain what makes sofdisrs kill, but rather
b Bhisy Birer abla 1o overcame an inhareni resistance ko
kiling fellow men. This book B a compeing work for
anyong in tha mary or law enforcemant, especially
thosa reaponaible for training soldiers to kil the anermy

SLA Marshalls famous woek, Men Agains! Fire,
documented astonishingly low firing rates for American
rifbeman during Workd ¥War [, According 1o Marshal, only 15
o 20 percent of LS. combatamis in World War 11 Tired B
waapons at the enamy. Grossman points out that this
reluctance fo kil 5 not unigue 1o Wordd War I, and he
prosacdes peychological and sociological reasons for scidiers'
actions and reactions in combal, He ciles sfuations
Broughoul history when “wamors” have apparently refused
b all, even when tsced with martal danger,

Apcording to Grossman, “Sinoce World War 1], a new
era hes guielly dawned in modern wardare! an era of
psychologhcal  warfare—psychologlcal warlare  con-
duicted not upon the enemy, bul upon one's own inops”
Whean 5.L_A Marshall went to the Korean War o conduct
the same type of imestigation as he had in World War 11,
fa found that 55 percent of the infantrymen ware firing
their weapons, In soma unils, almast 100 percant wars
firing! The guestion was, What made the difference in
the soldiers’ atlitludes?

Cesenaitization to kiling s the first element 1o the
mproved fring rate. Thinking of enemias as “inbuman”
or calling them by disparaging names, such as gooks,
Krauls, Japs, or Commies, seamingly is innocuous be-
havior, but that behavior halps a 19 year old overcome
his nalural avessson 1o kiling

Conditioning soldiers s anather element, Bath Pav-
bovian classcal condiboning and Skinnerian oparant
conditicning have rodes in training soldiers 1o kil withot
thinking aboul i Grossman does nol caim that the
armed forces intentionally condition their soldiers o kll,
Dut he providos axamplas of ils exstence, Dne axampla
is modern firing ranges, where every aspect of killing
g righoarsed and visualized. These actions provide
soldiers with realistic and interesting stimull, When tha
soldigrs do waell, thay are ragularly rewarded and
praised by superiors and peers.

Thorough training also provides a denial defenss
mechansm for dealing with the exireme Irauma of kikng,
Soldiers hawve practiced kiling so much that when they
nciually do, 15 no beg daal, il's almosk like being an he
range. There are seweral documenied examples of
soldiers balking aboul klng &5 being like shooting E-lype
silhowsties on the rifle rmnge. This denial allows soidiars
1o peycholodgcaly daal with e act of killang,

Girosaman diagrama what he calls the "Anatory of
Killing" The significant elements in this theory include
the demand of suthority, group sbsolution, total
distance from the viclim (both physical distance and
emaobional distance), target attractiveness of the wictim,
and the predisposiion of the killer, According io the
author, only 2 percent of our population can kill withouwt
any réal faading of ramorsa. OF this group, only a few ara
able to effectively function in & regulated, military
environmenl. The resl of the populaiion (98 parcani)
face extreme difficulty In overcoming the natural
abhorrence {0 vickence and dealing with the fraumatic
aftermath of killing, The elements in Grossman's model
dynamically intaract with one anothar as a soldier
decides whether or not o squeeze the Irigger.

Grossman includes  lengthy discussions of post-
fraumnalic stress syndrome in Vietnam veterans, His
analysis provides reasoms for the seemingly dis-
proporlionate number of Vienam velerans  sulfering
from mental Alness and substance abuse, As a socety,
wit must undarstand e congaquences ol soending
soldiers to war, whal they endure on the battisfisid, and
how to accepd them back inlo sociely,

The awthor concludes with a look at Amercan
gociety and how popular culture i “desensiizing’
Amarica’s youlh. Grogsman claime that some of the
sama conditioning lechnigues that allow solders 1o kil
on the batlisfield are partly respomsible for kids killing
gach alhar in the stresls. The author ends with dirg
warmings about the fulure and somewhat radical
solulions to he dangers of violence in movies, music,
and felevision,

LTC Grossman is able to take a scientific work and
make it readable, interesting, and easily understand-
abbe, He uses hislorical anecdies and parsonal ac-
counts from hundreds of interviews to give the book a
persanal and authentic feel, On Killeg doas nol in any
WEyY COme Boross as 8 aterde, clinical analysis of
soldars’ psyches. 1 s a compalling analysis of whal is
required 1o furn g normal 19-year-old Amercan into a
soldear, capabda ol Kiling or maiming his fallow man,
ard return him to a productive life in sockely. Tha book
5 a musl-read lor anyonse responsibbe for traming,
leading, and commanding combal soldiers.

TLT Ciertsriien Chilas werves winh e 3278 Armored Cavalry
Kegment, Temaessee Army Nationa! Guend. He previviesy served
wilty tre J-502md Safamtry, M5 Airbome Diviviow. LT Childly
ix o grocdieate of the 8, Military Acadenry
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OPERATION DESERT THUNDER:

COALITION TASK FORCE-KUWAIT ENGINEER OPERATIONS

By Lieutenant Colonel William Bowers, Major Michael Lynch,

and Major Donald Johantges

series of Iraqi provocations against Kuwait in
A November 1997 resulted in a crisis that lasted until

March 1998. Defending Kuwait was the responsibil-
ity of Coalition Task Force-Kuwait (CTF-K), commanded
by the U.S. Army Central (USARCENT) Commander. CTF-
K consisted of units from all service components as well as
representatives from 10 other countries. The United States
responded also to help deter Iraqi aggression and reassure
the coalition partners—or defend Kuwait should that
become necessary. More than 11.000 U.S. personnel and
35,000 coalition personnel participated in this operation,
which came to be known as Desert Thunder.

Engineer Mission

was the C7 of CTF-K. He and his staff simulta-

neously deployed forces; provided facility support
for reception, staging, onward movement, and integration;
supervised engineer operations and planning; and supported
intelligence planning with topographic supplies.

T he USARCENT Assistant Chief of Staff, Engineers

12 Engineer
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The CTF-K C7 engineer mission was to establish and
manage the commander's engineer policies and guidance.
This included staff supervision of combat, combat support,
and combat service support activities. Construction contract-
ing assets and other activities in the areas of combat, civil,
electrical, and topographic engineering: force protection; and
real estate planning also required intense management.

Deployment

he deployment process began with an analysis to
I determine engineer requirements Lo ensure mission
success. Since this was a short-notice deployment, a
crisis action planning cycle was used. With only a few days to
plan, the foundation was initially based on doctrinal alloca-
tions. The analysis began by examining the forces allocated
for the operation. The CTF-K engineer did not use the time-
consuming Joint Engineer Planning and Execution System
(JEPES) because of the short planning period. During delib-
erate planning the JEPES model is used to help ensure that all
engineer requirements are identified.
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The staff. which was still in Atlanta, developed the units’
construction needs based on requirements for previous
deployments. Then staff personnel contacted Corps of Engi-
neers assets in Kuwait to determine which of those construc-
tion projects the Corps would perform. This modification to
the deployment plan met the commanding general's guid-
ance of “just enough, just in time.” Several unknown fac-
tors—such as the availability of host-nation facilities and
equipment, presidential selective reserve call-up, and sup-
port from other coalition countries—were critical and esti-
mates were factored in for them.

After the CTF-K engineer section identified its require-
ments to support the operation, it was the services’ responsi-
bility to provide resources. A daily dialogue developed
between CTF-K and the services™ engineer action officers so
we could monitor the engineer force flow.

Sequencing the arrival of engineer units in country and
balancing those arrivals against available host-nation sup-
port was a challenge. Combat engineer units had to move
with their respective maneuver elements. Fire-fighting units
arrived in conjunction with aviation elements. Topographic
engineers were integrated in the flow to support the head-
quarters elements and components. Division headquarters
controlled divisional assets of the combat and topographic
engineers, while echelon-above-division assets—such as
fire-fighting teams. corps topographic engineers. personnel
from the prime-power detachment, and the 416th Engineer
Command—required detailed coordination daily between
the CTF-K engineer and force providers,

After arriving in country, the engineer assessment team
realized that engineer support to bed down the force would
be the most critical “do not fail” task. Recognizing the extent

of this challenge, the CTF-K engineer adjusted the staff

deployment flow. He brought in facilities and construction
staff support early to provide engineer contracting expertise
and other technical skills.
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Facilities Support

modern headquarters requires an immense amount of
electrical power. All CTF-K staff sections use both

secure and unsecure computers, telephones, and fac-
simile machines extensively, as well as a coffeepot, refrigerator,
and microwave oven. The high demand for electrical power in
fixed facilities makes an electrical engineer an invaluable mem-
ber of the staff. To meet that demand, the CTF-K coordinated to
deploy power-distribution experts from the 249th Engineer
Battalion (Prime Power). Together, they successfully managed
electrical problems within Camp Doha, which was established
after Desert Storm as a long-term USARCENT camp, and iden-
tified potential problems at other facilities. Military engineer
expertise is especially important when deploying to areas with
different cultures. Because of many religious holidays, host-
nation contract personnel may not be available to take care of
daily problems.

Engincer Operations

ver the next two weeks, the engineer section grew to
O 11 personnel, with USARCENT providing the core

of engineer staffing. Personnel from CENTCOM'’s
Joint Crisis Action Center and the 416th Engineer Command
(Forward) completed the staff.

Sufficient facilities and construction staff personnel did
not deploy early enough in the flow as the CTF-K headquar-
ters was established. This placed a heavy burden on the lim-
ited staff in the CTF-K engineers’ facilities and construction
division. As large numbers of personnel surged into and
through Camp Doha, the number of infrastructure break-
downs increased significantly—particularly in electrical
power and sewage disposal.

Combat units transitioned quickly through Camp Doha
and then moved directly into occupied base camps or kabals
in the Kuwaiti desert. A kabal is enclosed by earthen berms

A joint bed-down facility in
northern Kuwait.
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that establish the perimeter for force protection. In Operation
Dresert Thunder. most kabals were lorge enough o sceon-
imcdate a hattileop-aged sk loree, The tisk [oice kabal s a
sell-contained support ansn with living ients, mess focilities,
Mokor poaoks, and recrephon Tacihines, The -::||||1||h:n::|.'|i|:|
lensed lenis were equipped with wood fAoors, feld showers,
and burmoul Turines, A commercial generator connected 1o a
poweer grid provided electrical poswer for the area,

The Kwwaitl povermmen and peogle were eager 10 isaisl
the eoalitkan foroe with focilities and construction support.
Mo condtiuchon collclion. wene J'.'..1||u|h||:'. which
ook some of the construction burden from deploved enpi-
neers, In addition, the Kowaii governmenl gave LS, larces
meeess o severnl militery focilities, thereby eliminating the
immediate need for leasing real estate and using expenseve
trunsporiaticn assets for supplies and equipmsent,

Clecipying  host-nofkon mstaliations preatly redoced the
soope of engineer constrsetion. Use of these fcilities through-
oiil Bliiwearl {":[]- s coirdeated II‘II‘I.IIJFI:I the LIS by,
Office of Military Coopemtion-Euwail. The CTF-K engineer
aindT pmsessed mairy sl faciliies in the cily b detenmme
the repains necessary o make them functional as hillets, office
spaacee, dindng facilities, recreation angas, ele, Beguired repairs
typacally involved water, sewer, or power upgrades. 1F a facil-
il}' wias deemed |||_'u.‘||.'|.|uu!|.'. e EganeeT seclion wnie a scops
of work to bring it up to standands outlined in the Civil Engs-
meeriig Support Flan for Operation Desent Thunder. Upgrad-
ing wirnden feld showers in the kabals to trailess with electric
wiker heaters and aor comdifioning 15 an n:um|:l||.~ I erwesd
cases, work was contracted through host-nation coastrsetion
[Iris o gt formid |'l:r skt nzlion comlsact I:Ilj.',il:ll,!I:r FLLIC L

Each facility wos also evalunied using the U.S. Central
Command (USCENTCOM) force rodeciion constracion
stineards. which catline the type of construction and stand-
off dhistieneces, This evaluation belps ensure that U8, person
nel are not exposed (o unnecessary risks due io catostrophic
strucherl Frilure caused by weapon systems or truck bombs
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The kabal's shower poini is
upgraded by using shower
trailers thal pravide climale
control and healed waler,

Intelligence Planning

ntelligence  peepamtion of the battleficld (IPB) was

anodher key sk i Kewor, Togesgraphic products o

support CTF-RE opertions  swere in high  demand
throughout the deployosent, especiilly curly in the IPB pro-
cess, The CTE-K staff mcluded a topographic manager from
the [32nd Engimeer Bamalion, wha worked with the terrain
teams. In @bditon, the 100t Engineer Company | Topo-
graphic) orgunized and deployed a [(-person ieam o suppon
thee CTF-K- The tereamn team cstablished joint operntions wath
the Matmal Imagery Mapping Agency team and elements
froum the supporting military infelligence baigade to allow use
of mielligence eommunications  systems with bandwidth
capability 1o oblain real-time imagery, Together these eams
provided swomated and conventionnl terrain-analysis sup-
port with equipment that included mulispectral image pro-
cessirs, lurge-format plomers, angent scanners, amd a dats-
brase o the jolnt operational area,

Eovirommentsl Manaeemend

nvironmental management, an imporiand area sarly in
any deployment, was overseen by a civilian contractor
USARCENT, The (werseas Envirommenial
Baseling Caddance Document specifies standands we must
miingain during contingency operations. The CTE-K envi-
ritmmental officer establiched procedicres for hazrdous- and
solud-waste collectibon and disposal, spill prevention, and
cleanug, As units arvived, the emvirenmental officer brefed
cormmanders on the procedures,

USARCEMT emvircnmental specialists  inspected  the
teakning areas periodically. Typical deficiencies noled during
thewe inspections were unchecked petrolewm, oil, and lub-
ricant releases; improper  solid-wasie  disposal, improper
secondery contminment; and 4 tack of lerardoos-materials
irakming and wasie-mamagement tratning. Unis must conduit
proper envircmimemal operations when raining overseas, jus
a5 they do when tratning in the Unied States,

from
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Soldiers of the 317th and 11th Enginears construct barms to improve force protection,

Forming the Cealition

frer force bed down and the [PB process were well

andersiy. forming the coalition became the CTF-K

stidT's top prionty. Participoting ¢oulition couiries
represented the entire world, and esch hod unigue nctics,
techniggues, amd procedures. Omly o few foreign nepre-
semtatives hod amy knowlbedge of LS engineer doctrine
Without standord procedures for obstocles—especinlly
mines—there is alwoys o potential for fruricide. To help
mitigate that risk. the CTF-K engineer sifT produced o
minghield don booklet in both English aed Arahic. The
booklel contained stundard disggramis o0 mork  coalition
minefields and lanes through those mineficlds, as well s
information on engineer obsiacke-effects praphics,

CTF-KE engineers sponsoned and pasticipated in a series
¢l meetings with parmneérs - o thseki
undersiunding of U5, Army engincer doctrine, capabilijes,
and limitations, Mest imporanddy, the CTF-K C7 semoan
engineer laison officer 1o the Kuwall Engineer Bngade,
This officer helped close the doctrinal gap and reduce

fricuon associated with merculierl communeeations

colition HMproye

Lessons Learned

evieral ImpOriaikl lessioins pesilted from ouw CR [EriEnce
in Kuwait;

m Dedicote one officer to develop wsd munage the Time-
Phased Porce Deployment Dwia when preparing for
deployment. That officer must mainiuin duily contoc
with plonmers for the Joint Operations Planning Execu-
tion System amd the force provider (In our case, the
force provider was FORSCOM. )

®m Ensure that the engineer staff = moltfunctionnl, To sup-
porl confingency operadions, the section must include

Aovemiber [WME

combsal, facilities, construction, und emvironmental engi-
neers. Facilities and constrsction enginsers miust deploy
carly and possess elecirical engineenng expertise to han-
dle the bed doven of tse inifiad surge of Forces.

B Lse available sdeguate host-nstion sinectures, Too spead
contrcting Tof Gicilides thad doomol meed owr stpndards,
prepane penerc construciion suilements for fepetitive
reLjuireinenls

B Llse comteact consirsction 45 much as possible o redoce
the number of deployed angiseer troops amd promste the
philusophy of “just enough, just in me”

Conclusion

he UThE-K s an orpamenbicomn W UE Hy our ruition s
helore

w  lorwand |||,:p|u|].¢:|]. jesnl,
ciombal-oreniesd, aml nl.'r\-n:lf:.-' .,“«;piun;l.ihlc deferrent loree, T
9 |'|1vn'.|_'|:l 1% wonih |1||.n|1j__I Hlpr._-nll;i-::-n esert 1 hemder h:-.'
coninbuting o o show of loree tht olomately succeeded 0
delemng Inspl aparession and compelling compliance with
LN, mundates. As long as 6l contmues o stamd, CTE-Kowill
fulhll this mole. This uneue erpanizabion allows the Linied
Stutes 19 achieve unprecedenied levels of migmopemabihity with
foreign rilitanies in o region thot is of vitl imponance o our
et secunty, | ]

Lieiwrenant Colore! Bewers oway ohigl of the Enpineer
Flemy amd Chpererions IDvision for CTE-K from Febregry fo
'|pr1'|' L

mihtary  hestory,  Mever hdive W |l

muilhinadeomal, |:'_|||u|1|!

Megow Lmeh wax the ergquneer plans offfcer for CTF-K
fromi Fetruary-May 1998, He & o grerdicde of the Cemiminrd
atrd Creneral Stalf Cotleg,

Major Johaniges wenves ar an erginder puns officer for
thee T UL, Armnyy, Foet MePherson, Georgia
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n permanent military bases. o Dircctorme of Public
O"i'l-"nl'kh (DPW contrals consinection rropects. The

DWW hlI'IJL"IuIL'—i_'uI'lhi.ﬂllI;‘: aof o I:|I|!i.|.'|r_l.l directior
with I'I'Il'l‘ull_'r civilian tﬁgi.l'lm.'n—w:u- |J.|_'~:|j.||u:d {8 ;rn::-l.-qu:
Constriction support 1w ode hoge in o secung environmment. i
a [Il.ril.‘ﬂll.u]l_'n- hiostile ermvironment such as H::-'-ll::l-H-.'l'n,.'].nwmu
the DHPW :!lr]:rmlj.ﬂ.u[ii!lll is i pracical, Thiere, several bose
Camre—iung ing froin o |'||.ur|u|n-.=:|.n_'|J elerment om a |||||r|1|:| 1§]
o division headguarters housing moee than 20080 people
anc :ipl'i.".li.l over |0 pdles, A mew sireciure was n;u,.||:|r:|;| ITh)
support the diverse multinstional foree,

The Amercen wector of Bosmo, Mualtmmone] Division-
Morth, includes elements from the 152 Armored Thvision, the
Ind Armored Cavalry Regrment, the 401 s Expeditionary Adr
Base Croup, o Norlic'Polish Brigede, a Russian Brigme,
and a Turkish Brigade, American wnits form Task Foree
Eaghe, which is sprend over 13 minn base comps and five hill-
o n stippor of the NATO peacekeeping mission, Bocmess
this satwotion mode e asugl DDEW stroctore irl|1.|1|:;|-|:l;i|.;i|]. lhe
Base Camp Coordinating Agency (BCCA) was ereated in Jum-
iwary 1996, Stalfed mesily by armed malbitiry enganeers with
wp-armored HMMW Vs, the BOCA became a mcticn] DPW
respomnathle for all hase comp factlities and ocoepied hilliops n
Lhee Armerican seclon

The BOCA's soope and responsibilities are similar to thase
of & DPW, bui they are modified or wse in o deployed envi-
romment. The agency supports Operation Joint Guarnd by pro-
widing [ocility enginesr plunning and operations, peoject
minagement, and Joint Acquisition Review Board sdminis-
trstion, The BOCA also pssists with development  and
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muintenance of base camp stondards. base camp assessments,
emvaronmentnl enginesnng. ammunition  surveillance, neal
eslale acquisition, fire inspection and prevention, and fnsncial
aversight of the operation’s sustninment contruct. Locasted in
Tuzle Mun, the BCCA staff mormully ranges from 11 1o 14
personnel. The sgency renched a peak of 24 personnel in Sep-
tember 1996 to facilitabe base comip decommissioning und clo-
sure ‘when the Implementation Porce of 20,000 downsized o
the Stabilization Force of E500. The BCCA currenily is
stiffed by seven sctive duty military personnel on teemporary
change-of-stutbon orders and four civiliuns.

Organization
he BOCCA chief, a lleutenant colonel, serves as & spe-
Tl."l:l.l stafl officer on the Task Force Eagle staff. He is
Task Force Eagle's single point of contmet for oll base
camp fcilities; which are managed by iy organic and thres

noiesrganke sections within the BOCA

Flans Section

Thix section develops plans and osders Tor fuline ofera-
tons, fiecasts necessany constroction support for these oper-
atbones,  amd  coordinstes  with Task PForee Eogle  siaff.
[l.‘ll’.‘l'lllf'_i.'ll‘l[.‘; CETTE l."l'l|.||3|’.‘l||"|3' information. and -|.l-|:1.'|.'||.||:||r|H
courses of scthon are integral pans of the planning process,
When the Operation Joind Guard misson was exiended, a
process petbon team was formed toosel new standands for con-
struction, The team EXPECEs 10 e the level of force pai-
tection and the siandard of living. By proposing and
anelvzing several courses of action, the eam can develop eco-
normical solutions o meet fulure needs in oo less lemporary
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environmenl. The '|'.||_1|1\. seciiom  necently
uL‘qlllrL'J. Aunl AL software, which slliws
il o dvelop standurd designs Tor prgects
stittion b keis,
I'lil!'lil!_'L"a h[_'l-'ll.' |i'¢'|l'l:|_' LU ENINE ™, AF-I,! l,'|'|iIFl
els, In wddition, the section helps ésch base
cump develop a moster plan for ste layou
that wall meel future needs with an orga-
e wnd economical solution,

wisch #%  pecheal  ald

Chperations Section

Thas section comdwcts doy-1o-doy operi-
tivns for the BOCA ond ¢odleols detwiled
information  on base cump  popalistion,
capucifies, |ife-support  copabilities,  wd
other key Fuctors affectng the ssecess o
Tesk Force Bagle, The section wlso devel-
ops and mainmains the Base Cawpe Sran-

darly, o document thit governs base cump
fucilitics und services and defines the mink-
o comnstrection stendords puthorized within the lmits of
good fiscal stewardship, This document is contimiedly up-
duted 1o conform 1o current concitions, military niseds, and
pvailable resources, based on the changing mission of Opera-
tion Joint Guard.

Project Management Scethin

Constiuction projects are processed throwgh this sectaon,
which validates the need for new work uaough stesaction
wath the custoaner. Secton peesonmel determing ihe scope of
wiwk needed and ensure (hat the work complies with Base
Canigr Staadels, The section also prosvides 1echnical con
stidchion e perise and slenihes econpimcnl wiys o meel
requiremants, Afler determining requirements, seciion per
sunne| [l ey ~.|1-;'|:il1|.'.|ll-:l||.'- and drawings 1o conlrcling e
ers o malilary engineess (or execubion. [hey also track
projects on 2 theater-wide databise and hold weekly in-
progress reviews with the contractor o LI:_h.L'lll.' sdiviuses ol
sy potentil proslems

Hmse l.":llnp Assessment Team (BOAT)

The BOAT mspects each base comp ansd occupied hilltop
minthly (o ensure thid ocdupants comply swith stosidards
Praveling o comaoy of four ap-armaored. FIMMW Vs, ihe
Lz locses ik ImspeEciions on foree protection. emvanen-
ekl compliance, safety. fine prevention, and anminition
slirage. Adber -:'|||11|1|:_'I|r||__r in inspection, the BOUAT comdiscts
an aufhbnehig with the base damp moyor und fochcil com-
mignidirs, The teiwm provides guniance ind assstance (o unit

repressnlilives in ench ared ||1ur-::_1::d_

Envirgmmental Section

[tus section provides techmcnl oversighi of Task Force
|':i|j_l||.' operlicns o emsure tha LS gu_'-|~;|||1n|_'| comduct oper-
atvons o manner that prisects hamon health, complies with
appropnte enyvirenmental regulations, ond is consistent with
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Multinational Division-Morth soldiers construct a 100-man bunker,

respoksible environmental stewardship. A Corps of Engineers
civilian envirnnmental specialis) provides guidance on hae-
ardous materials and hazaidous wasie management. pollution
presention, and waste minomization, He also oversees sivi-
rompniittal baseline and closure studies amd pernodic sampling
of Task Force Eagle sitgs. For new construction, the environ-
idemtifies
develops courses of action to address those conceris

micntal  specialist envitoamental concerns

Contingency Real Estate Support Tenm (CREST)

These civilion members of the Corpis of Engineers secuie
ledses Tor lamd o support operitional requergmeants and swork
with landowners o adidress thelr concerns, Team members
winlle leases, mvesiigaie property Diles, and assess damages 1o
!n.-lp sefrle clinms

Nonorganic Seciiong

r'-.|1|:||'-||:;:|n|-; sechions that work I.'I'::l'hl.'!l:r wilh the BOUA
mclucle o priTne pevwer plilmllrl i rn||||:i|1-ln.' hre-hghting |'||:|
foon,  pnel @ |,||.|.1|||:_':,' ARKUTINCE ‘\.|1I,'J.'|i|!|'\-||, AmraniieEn swe
velllunee (QASAS) represenialive The prime poer nil
openites the lchical power nlant for Tuzla Muim and provides
linisons fo the BOCA 1o assist with eleciricnl projects. Fire
hghters participote m BCAT Inspections, develop the fre
hghting plin For Task Force Eagle, and provide expertise m
hre-protection standards  for  contingency  projects,  The
QASAR representotive serves on BOATs and helps plan
ammunition holding areas

Construction Projects
he BOCA dvides constrsction work issigmiments into
three cotegories; froop [abor Brown & Boot Services
Corpomtion, which holds the sustainment contract or

Operation Joint Guanl; and local comtroctors, Military con-
simuction  assets  located im0 Multiinationnl  Dhivision-Mogh
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ichisbe elements fromn i mechinized combat engineer buttal-
b arwd an attached Navy Seabes company, The engineer bal-
talion reviews all approved constmaction requests before the
BCCA gives them o a conimactor o determine il it hos the
fissets regquined for the job, 1 the engineer battalion docs not,
projects are grven 1o Brown & Bool, The BOCA ocoasionally
deals directly with bscal contractors,

Construction projects origingle with work requests From
unils, buse camp mayors, or division stofT members. The
prevect momagement section valideies the reqoests, assipns &
prioviey o them, and fraoands them o military engineers or
the Defense Contracting Manngement Command for execu-
ticm by Brown & Koot Projects costing less thon 52,500 ore
executed immedintely under the autharity of the BCCA chief,
For those costing more than 52,500, 0 Roogh Order of Map-
mitugle i prepared and sent o the Joinl Acquisition Review
Baard for consideration. The board recommends approval or
disapproval o the division chiel of staff, who hobds approvil
nuthority for projects costing up to 554,000 Projects excecd-
iy S50,000 are approved by the United States Army-Europe,

Foreign nation support is unother type of constraction
resgueest, Foreign unifs in the American sector sesmetimes mast
rely on Brown & Rool for constraction support. As long os
Amercans do not bepetit from the project. this type of
reques! reguires ne approval ond 35 poid for by the foreizn
antion. Adter o Bough Order of Magnitude is prepared, o rep-
resentalive from the nation signs an agreement (0 reinibarse
the Umited States for expenses,

The BOCA handles o variety of projects, such os lorce-
protection upgrsdes, gquality-of-life improvements. and mis-
sion syppasrt, Base camp design is focused on force protec-
tion fo withstand terrorist atiocks a5 well as provide o safe
working environment [or soldiers. Several projects involve
hordening structures with o force-protection wall of bastions
umgd constrseting bunkers. crush-resistont gates, and fighting
positions. The aversge tour aof duty in Bospia ranges Trom 6
i 12 months, so quality-of-life improvements wre crtical fo
muiintpining morale. Current quelity-of-life projects inchsde
upgrading 48 living fens 0 wooden seahuls (512-sgunre-
foud, plywood, one-room structures with electmcal outlets and
i heating., ventilsticn., amd gir-conditioning unit), constructing
i omeorple, welfire, and recreation tent for soldiers; and
upgrading gyms and TWizeme moms. Mission  suppor
mcludes o wide runge of construction projects—{rom a rmil-
head loading site to o life-suppor area for o gunnery mnge.

Construction Challenges

olitical, military, and environmental conditions in
Busnin-Herzegovina cause severnl engineering chul-

lenges. Therefore, the BOCA mast constantly re-evalusic
and improve constrection designs qo ensure they are compori-
e wiath the ever-changing environment, As with all engi-
neering projects, the overriding factor is cost, and the goal is
10 pchiewe the best solution for the bowest price.

1% Engineer

Temporary Construction

Ammy engineers st restore lond 1o its oniginal state after
losing o base camp, 50 0 major engineenng challenge for the
BOCCHA = that all construction mus be tempomry. As a result,
conerele s used only eccusiomally m prefabricated slabs or bar-
rers, Gravel over geotex is often substituted for concrete
becaise it is easily removed. Most stroctures alsa ore empomry
and mre easily removed—such ns tents, wooden scahuts, or con-
minenzed units—but 4 few are pre-existing permment faeili-
tes. When o buse comp closes, construction materials are
reharvesied for future projects. An environmental survey is then
conducted and compared o the baseline survey  conducted
hefore aocupntion. while the CREST ieam gathers pholographs
b nssist in settling dumage clwims with landowners,

Wimtcrization

Duae fo the extremely oold winters in Bosnin-Herregovin,
winterization techniques are incorporsed in construction
projects. For guard toweers, o sliding plexiglass window that cam
be closed v condwin beat or opened during emergencies is
instolled on each wall. Theee coats of paini ore applied o
wionden strusctures o protect them from rain, snow, ond ice.
Tents are wpgraded fo fier three standards, which include ply-
winedd flosors und walls. roof trusses (o suppon snow [oads, elec-
trical owtlers, and lights. They are heated with two kerosene
heaters. Tents thut are not ocoupied for a few davs—and there-
fore nat heated—aften require repairs due to heavy snow boads
that accumulote ool rsses,

Coround Conditions

A high waber table pnd poor soil conditions in Bosnie also
presemt chollenges. Sond for sandbags and sodl foe fill matenol
st b purchased wed trnspomed 10 comstrecton sites. Perhups
the lorsest eost associabed with most construction progects is the
enormens amsdnts of gravel used o stobilize soil, Bunkers ond
fightimg positions must be corstrecied aboveground, and all st
tures misss hove large footings on o thick foundation of grovel,

Utility Costs

Since Operation Joint Guard his been extended. the BCCA
is secking wuys 1o reduce wility costs. Ome method under con-
siderution is to convert from peneralssr (o commercial power
where feasible and use generstors. for bockup poswer in critical
arens, Anather option is o comvert o well water nither thun ise
botiled potable water and nonpotable water delivered by Brown
& Rool The BCOA is imvestigating the feasibility of digging
test wells ot seme base camgps. For force-protection reasons,
hrwewer, o water source utside the base comp s nit pructical.
Tir sawe heating costs while upgrading soldiers™ quality of life,
the BOCA msy discontinue wsing tier three tents and se
seahats or comtninerized living units, which are electiically
heated, Finally, mobile generutor-powered seis on hase caomp
perimeters are being reploced with Axed poles with lights that
operate from commercial power or & central genemor

Coirdination
When o project is assigned o both Brown & Root und mili-
tury engincers, the BOCA musl ensure that they coordinaie

Nevember [N



etwesn  comsirucisen I:I"|iHr|,!\. I|'|m|,|:'|_J1
preconsirucisom conferences and  n
[ICHETERS VRS, Detabs are seorked ol
wilh a representative fnen the engineer
batialion amd o Brown & Boot lalson,
andl amy conflicts are resobved, For exam-
ple, spprocimately one  mallion  land-
mines and vanoos wnexploded  ond-
ninces  memn  in Bosnia-Hersegoviny
froan the wur, Mew consiruction sites thal
huve not been clenred of mines regquire
surfuce chearnnce. Before Brown & Root
can sfurt @ onew propect inoan uncleared
ured. they must coordinute through the
BOCA o hove military engineers clear
the aroand.

Conclusion

he BOCA §s 4 nondocinng orga-
nizatkon that hos served and cod-

tinues b serve i puipose i
support of Dperation Jodnt Guard, The
RECRCY conlinues o assess the evolving
mission and W plan for future reguire-
ments,  while  providing  construction
support amd base canp pssessments o
Task Feee Eagle Facod wih owany
challenges In construction design amd
changes i stonchisds, the agercy nEin-
tving fexildlity and comtimmally seeks
provide the best possible product @ the
lowwest cost, I acoomplizhes this goal by
msntining & chose working reltionship
with Brivwnn & Bodod, the Delense Cones
iracting Management Command, mili-
tary L'IIF.II'I'EL'I"-. hse IR ITHIYINS, amd
the weticnl commanders, The BOCA
esrpranirition provvides o lemplote thit con
b vl bor base ciomp manngement dur-
ing Tuture  maltinational  stability and

U operations, Lad

Captain Winpet iy affepding  the
Ergineer Chficer Advineed Course. He
Wity assigned e the 2000 Engincer Bur-
feefionn, Fs Cervaley Evision, aned wias
on femporeey edders e suppoer e 5
Armiowed Divisionr ax Profect Manager
far the BOCA during Operatton fain
Cevicind, From February o Qivne 1997, fe
sipported Chperarive farrinnle Acior fn
Keawait, CPT Winger v o gpradieene of
thee Lt States Military Acadeny,
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Lessons Learned

The following lessona learnad diing Oparaion Jaint Guard may assisl units
dephoying b aUppor oller siahilty cparations:

Sustaln

O  Ensure (hal inoop anginesr whilts, tha contrmctorn, end the BCCA coordinats daily
I6 reschas probismes ard devselop bettar solufions.

A  Allew roop engingars first choice of evary projnol 0 necuce casls and sustain
il irniring.

A Colocale ihe troop enginoer canstniclion managemern seclion and the BCCA in

the same buiding 1o feoditale information fow and shared pssals and equip-
maenl,

O Szaff the BOCA with officess holding a degree In engineening and wha undar-
stand tmofical cporations.

7 Devsiog a thorough &nd mpular base camp nspaction program o mantan high
levmis of safaty, force protecion, envimnmanial Alandaris, ammunbon saiahg
and fira pressantion

O Estabish a mayor (who 5 nol cooupled wih commantd msponstiity] o be e
singla poind af contact for aach basa camp, That Indvidual will assist in commu-
mication with customar unds and resoha Issuas batwesn units &l each camp

0O Oolein support from she Corps ol Enginears for squipmant, parsonned (el
esiate and amarcnmantal spacialists), and oiher axperiiss.

0 Ensurs that the BCCA warks dirscily for the seriar commander on the ground,
not for @ higher headquariers, 1o ensuie that consiruction supports e com-
mandars irfer,

Improve

M Provide sodiicnal perscnned 5o Me BOCA can expand ite respongibiliies and
pravide a betier product af 8 kwer price. For axample, provide anginasns 1o per-
farm indegentont governmant estimales on prajects and cledcal and sdminiatra-
twe personnel o assist in day-lo-cay operalions eo engineers can focus on
congaction,

0 Creals 8 BOCA siruciure 88 aary a8 possiie in e deplmrment (o mensge ink-
fial base-camp constniction and develon & plan lor overall Bess-camp Eyauls,
Bass camps bull withoul dedsiled plans aftan musl be malocaled &l asdditional
BXpEnss,

7 Devalop o Bechia masksr plan for bass-camp lepout thai alows lor expansion

O  Dederrmine the initisl stnndends of g snd level of force probeclion—in as much
detnil @y possible—end establish o board io review hese standards guariarty o
carsider changes in funding and misson equirsments.

0 Organize personmal inlo beo eams—with all persornel in mach sam fom the
same unil il possibie—and replace anly one team at a time o manian continuiby

A Plan for a minimum overlap of iwo weoks betwssn oulpaing and mplacamae
pamsannol,

A Dalegabe approval authorly for projects costing less San $100,000 1o $w high-
est commander on tha graund, because ha has a befier pictura of he siuabon
ihan higher haadguarters. This mathod aliows or guick approval af high-priority
projects.

0 Ensuro thad all mikary sngneaens in a joint cparmSon (Army, Navy, Alr Force, and
Marines) work fgalbar under ang enginaes commandar for faciiles congtnae-
fion, This algnment facii&ales & conmiinaled engineer afor, masimeaes atficient
usa of assals, and prevents ditfering stendards of living for miléary personnal,

LRgineer [




Underground Combat:

Stereophonic Blasting, Tunnel Rats,
and the Soviet-Afghan War

By Lester W. Grau and Ali Ahmad Jalali
he U.S. Army fought subterranean battles in the
tunnels of Vietnam. Following a few tear-gas
grenades or a charge of C4 plastic explosive, “tunnel
rats” would go underground to find Viet Cong or North
Vietnamese combatants or materiel. Small, slender soldiers
armed with flashlights and.45-caliber pistols would crawl
into the Vietnamese tunnels for reconnaissance and possible

close combat. Almost all of the Vietnam-era tunnel rats have

Thig
Z‘one w‘}"oa re
Irig, l'osa%
< '”ﬁ%’;‘ﬂw

Water table Kiver

Figure 1. Idealized cross section of a karez system.
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left active duty now, but the need to train for this type of
underground combat remains. The U.S. Army’s experience
with tunnels was not unique. From 1979 to 1989, the Soviet
40th Army waged war against the mujahideen in Af-
ghanistan. Part of this war was fought in the tunnels of
Afghanistan, which were larger and far more extensive than
those in South Vietnam.

Welcome to the Underground

n the Middle East, water is life itself. Over the centuries,

the inhabitants of Iran, Afghanistan, and Western

Pakistan have taken some extraordinary measures to
preserve and conserve this precious resource. Since many of
the rivers are seasonal, rural inhabitants have found ways to
prolong their agricultural water supply during the dry
months. Open-ditch irrigation is used in the northern part of
Afghanistan, where the water table is relatively shallow, but
in eastern, southern, and southwestern parts of the country
the extensive underground karez system (a man-made water
system) is ncccssaw.' When flying over these regions, the
neat lines of mounds that lead from the foothills across the
desert to the “green zones™ of vegetation surrounding towns
and villages are a common sight. The mounds are entrances
to shafts that intersect the water table and that are connected
to each other by tunnels (Figure 1). The deepest shaft highest
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Figure 2

on a hillside intersects the water table. Water moves through
the tunnels and into irrigation ditches and fields near the
towns and \«'illages.2 Some of the karez tunnels stretch for
several kilometers underground. Some historians claim that
the karez system was already working when Alexander the
Great went through Afghanistan in 328 B.C?

The karez tunnels are dug by farmers. Occasionally they
use large ceramic tile drainpipes to shore up weak sections
of the strata. Digging the tunnels is dangerous work because
the shafts usually range from 9 to 15 meters deep, with some
more than 30 meters deep. The tunnels are labor- and
maintenance-intensive. Silt that collects in them must be
cleaned out annually and hauled to the surface by a windlass
equipped with goatskin bags.*

The karez tunnels also have another use. Since ancient
times, villagers have used these underground waterways for
shelter against invading armies. Chroniclers of Afghan
history in medieval times refer to the use of the karez by
civilians and combatants during the invasion of Genghis
Khan’s Mongol armies in 1221 A.D. The Mongols set out to
destroy all major cities in Afghanistan and neighboring areas
and made every effort to massacre the inhabitants to the last
man.” The Mongols did not go into tunnels after the
refugees. Rather, a day or two after destroying a town, the
Mongols sent a small detachment back to the area to cut
down any resurfaced survivors, They did this to ensure that
no potential resistance against Mongol rule remained. The
Mongols had learned during earlier campaigns that the
official surrender of a city did not guarantee permanent
submission of the area, because the inhabitants often rose
against the invader after his main force moved on.

During the Soviet occupation, both villagers and local
mujahideen guerrillas used the karez system as a hiding
place. Since the towns and villages are close to the karez,
they provide ready-made shelters from bombing and artillery
attacks. Guerillas dug caves in the sides of the shafts, where
they hid weapons and themselves, and used the karez tunnel
network to move undetected to and from ambush sites and
attack positions. According to mujahideen eyewitness
accounts, Soviet forces passing through an area usually did
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not try to flush out the refugees and guerrillas hiding in
tunnels. However, in major cordon-and-search actions, the
Soviets and Afghan communist forces made special attempts
to destroy the underground mujahidccn.ﬁ

Underground Warfare 101

n the mid-1980s, the Soviets conducted a tunnel-
I neutralization course in Paghman Province, about 14

kilometers northwest of the capital city of Kabul. The
course was designed for Afghan special-forces soldiers and
was similar to courses provided for Soviet sappers in
Afghanistan. The training was necessary because men do not
readily go underground to fight. Tunnels are ideal locations
for booby traps, knives thrust from a side tunnel, and cave-
ins.” Additionally, tunnels teem with snakes, scorpions, and
other creatures.® After a short course in theory, participants in
the tunnel-neutralization course moved to the field for
practical applications.

The soldiers conducted a reconnaissance to find shalt
entries, which usually were marked by mounds. The Soviets
taught the soldiers to form into two covering groups and hold
two adjacent shafts simultaneously. Since civilians often hid
in the karez, the first step was to yell into the shaft and
demand that anyone sheltering inside come out.” The soldiers
were taught to yell without exposing themselves to answering
gunshots from inside the karez. If no one answered or came
out, the next step was to throw two RGD-5 concussion
grenades in the karez.'" After the grenades exploded. it was
customary to again demand that the occupants surrender
because the karez was about to be blown up.'!

The depth of a shaft was determined from the sound of a
falling rock tossed inside. After determining the depth,
soldiers used a mirror to reflect sunlight down into the shaft
and examine it. If there were areas they could not examine,
the soldiers tied a cord to a grenade, lowered the grenade to
the suspect area, and detonated it. Only then would soldiers
lower a blasting charge on detonating cord. They usually used
captured TC-2.5 or TC-6.1 [Italian antitank blast mines
because many of them were available.'> The soldiers then
lowered the first charge to the bottom of the shaft. Next they
prepared a second charge using three or four meters of
detonating cord and 800 grams (two and three-quarters
pounds) of high explosive. Then they tied or taped the
detonation cord to a standard hand-grenade fuze (Figure 2).
They would weight the firing assembly with a rock or wedge
it near the mouth of the shaft. Two trained soldiers could
prepare a 20-meter shaft for detonation in about three
minutes. All that remained was to pull the ring on the firing
assembly. After four seconds, the charges would explode.
During the explosion, it was necessary to stand at least five or
six meters from the mouth of the shaft, because the explosion
caused rocks to fly from the shaft like a volcano. L3
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Figurg 3
The Soviels” placement of the cherges was panticularly
effective becuuse the top chorge esxploded & froction of
second enrlier than the bottom charge. The top explosion
tightly plugged the shaft with gases. When the bottom
charge exploded. shock waves from it would rebound off the

higher gas mass and mush bock down and aguinst the sides of

the shoft and wnnels. This movement crented o deadly
overpressure between the two charges. The Soviets called
this the “stereophonic effect”™ i Figure 3).'*

The sterecphonic effect can be multiplied by preparing
two sdjnining shalts for simulaseous detonation. The
Soviets prepared each site & described dbove, Then they
joined the detomation cord o the midpoeint between the tawo
shalts and taped the detonation cord o o standerd hand-
grensde Fure, When the chiarges were set off, a wider anca of
owerpressure wnd destruction occurmed. The Sowvbets called
this the “gquudraphonic effect™ (Figure 4).

A Fistful of Roman Candles

fter the dust settled, the Soviets tessed a smoke o
down each shafi. The smoke s nonloxic and

' A |'|:|.\.|1|13|'|I Wiks I:||'u-|:| to the Torestock of the

mssnull rafles,
autiymanlie nlles. The Mg ey of the assuull rfles were
|essided with tracer aimamumalio,

The i paychalogcal
||.|Lq]-:'ri|__'n::-u|||:] ot '-""i“'ll theerr BN '-.i_un.'lf mines. The S8 s

SOviels .!1.'1.'-|.'||1p|:|:l eI lir
bascally o Boman condle that shoots a senes of red, green, or
w e 'h.|.|_-_=|'|i|| whinrs from five 1o 2 meters, The HI!_HIII' e
simullanesusly emits o siren-hike sound, Adthough |.I-::'\.||5|'u'n|
lor frap=wire redense h;-.' UN MOWHTY 2nEmy, the 56 can be
wnilely |g!11|1'|| while h||Ii|:||r||_5 1M one’s hind, The Sovies
|i||'u-|J Frenini Lhrde Eo sax xiL_l:u.1| rihes Ic:-J__lthur i, |m|-:l|||.!_'
them in one hamd, they tpmted and hred them mio b iunnel, A
bl shafg o Iu:hl: woremms o strens, oned o Bl o
sigmal stars filked the tunnel for wine secomds, The signal stors
neccheted off the wnnel walls ke tricers, When the mines
slivpped, the Soviets found the unsuspecting loe covermg his
head with his amns, even thoogh there was no real donger
unkess a signal star kil someone m the x':.-v.'.”

Flame, Fuel-Air Explosives, and Fuel

lamethrosvens were also used agains those adimg in the
F korez, The Soviets had replaced their short-ringe

LG50 bockpock  Qamethrowers with the BPC-A
flamethrower, The BPORA 15 0 dispesable system with o
munsimum mnge of 100 meters, a moximum eflective mnge
of 600 meters, and n minimum range of 200 meters, The roumd
is 9% mm in diometer, It hos three types of projectiles
thermobanc (hecl-air), incendiiry, amd smoke,'” The foel-wir
rosungl wis miost effective pgainst the koree. The problem was
thot Hamethrower gunners drew maore enemy small-arms lire
thun mdiomen. An incendiory round from an BPO-A could
clear out mny opposition on the surfece around a shall
entrnce. but oo famethrower gunner wunied 1o lean over the
mouth of o Earez 1o fire down the shaft—the gunner might be
shot before he could fire a round. The Soviets developed the
following method for these tunnels: Seldiers first secured the
shafi entrance and then locked and cocked an RPO-A4

vedilotion in b karer sysicm 5 ex-
cellent. IT the smaoke disappeared, it meant tat
some lunnels were innct and ths the search
team could go in without werring resplrators
Search teams consisted of theee of four men
Two of them would search to the front while the
resi guwrded their bucks [rom o sneak witeck
friem the rear. The lead man had a ling tied to his
leg, Il the lewd man found encmy matenel, he
tied the line o it ond rejoined the team so they
could all drag it our. IF the lead men wios killed
or wounded. his leam members wsed the line to
drag him back. '*
The search group was armed with knifies,

enirenching tools, hand grenades, pistols, and
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flamigthrinver with o thermobaric round. Afler fying two
fowering [mes on the KPC-A and a string on the tngper, they
showly lowered the RPO-A down the shaft until it faced a
tumnel. Then they pulled the ingger stnong o fire the
thermobaric round diown the womel, The resulling over-
pressure of the fuel-wir round wos devastating for anvone in
the victniy, ™

In the early duys of the war, the Soviets reporiedly ased
POL (petrodeum, oil, and lobncants) procucts against those
hiding in the karee, In the spring of 1982, Sovied soldiers
entered the village of Pudkhab-e Shana in Logar Provinee, A
kires passes through the villoge and many villagers ook
refuge in i Acconding o eyewitness reports, ©. villugers
who fed spoke of soldiers wearing gos musks, pouring
mysterions things e sn underground  frmigation canal
where villagers, incheding children, were hiding, Our
ivestigation showed that the soldiers hod actually used
gisoling, diesel fuel, ond an incendmry white powider, in
evilsmelling |substance| desigred 10 ensure that  the
gusnling would properly burm in s unnel with linle oxygen,
Afer the 105 |'h.=1:|r||1:.. ilk;lhl!irlu the linle children, were
bhurned o death, the |'u||'|u|||l:p-|1n i |1:||:is; diecrded 0 um
awny 1o Pakisan !

There were also many reports thal Soviel forces used
clhcmical agents |JI.1ri:|5 thie early [t i thie war b Nush o
or kill II'IIlelll:ilJLh.'n |Ii|:‘|.i||;|,' in the kirez. *

Tunnel Rats and Future Conflicts

iggiug the enemy ol ol I!I.:nrrr!lh i g 1§ |'|-E i
Dq.'u.'rm:u.m Fnctor in poareilla warfare, and the combsai

engineer ilways seenss w be the fimsm soldier colled
for the insk. Dhiffercntiating wmnocenl civillans from com-
batonis underground will prove 1o be o challenge for comba
engineers. Since underground comban will nol disappeas
from the [uture batlefield, we must prepare for the sk, In
the quest for high-techoology answess o the comples
problems of lomormow s battbefields, there are few high-
technalogy solutions for undergromwsd combat. Afier all ihe
chorpes are Mown, determined soldiers g0l muosl g
ubcrground to meet  equally  determided  opponents.
Specially imined soldiers will be bewer prepianed o cope
with future subterrunean combal, which will remain the
realm of Faw courage, cunning, and merve, Ead

Mr fivau (5 @ mifieeey analvss o the Foredge Milifery
Snedies Qffice ar Fort Leavenwortlh, Kansas, He by a Vieoum
corlugl veterud,  reniedd infoery lewferoret colone!, ol
Sovler Foreign Avea fficer M Graa elds o master’s
degree fronn Kenr State Universing

M AN Joledi, o jfowenating, s covered Afghanistan and
Ceritinl H.:ru..li'l.r e i 15 vevirx. He seqved ax g calonel in
thee Afohan army and wos o meadber of the Afehan resivonce

Novembier Y

during the Sovier-Afghan War M Jolali hay completed the
Tifamiey Officer’s Advianced Copre af Ford Benning, Georgio;
the Hratislh Aoy Sl Callege ar Camberter; e Sovie
Franrze Academy e Moscowe: andd Bhe Novel Post-Gomacdfuote
Sodrewnd i Montermy, !'.'tr]'i_f-i'.ln'rl'.'.r.

Fhotos and artwork courtesy of the Rossian Seldier af
Furtoe magarine, No. 11, 1994,

Endnotes:

!Karez is the Pashio iesm for the man-made underground wiier
ysieaL Ol is the Arabée berm used in Lran omd Afghamistan. Lowis
Dupres, Afphmdsran, New Delhi: Rama Publishers. 1980, page 440,
Faguare | is from page 41,

-

“Ihid,

‘A, Bek, "Smerel'mayn  wvolon:  Podremmooya  voyna v
Afpanistane™ [Deadly wove: Underpround combst in Afghanistan),
Seldar nicliehi, [Soddier of Frerane]. Movember 1994, page 4. This
antiele is bused on Colonel Bek's artscle and diagrms 2, 3 snd 4 are
Colone] Bek's.

‘Dupres, page 4.

YALi Talnli, The Milirary History of Afihanisnan, Volume 1, Kabul,
|, pages 417-442,

“Accounts of mujahidesn commanders from Ghazni Provinee
made b Ali Julkalh in 1954,

TBek, page 5. Licutennnt Colonel Bek ran this school

* Afghanistan has rwo species of cobm, the deadly kruit, and many
iypes of vipers. Dupree, 53,

*Most Afghans would state that they seldom, if ever, gave
WHITHNE,

¥ rugmentation grenadis, such as the cast-iron body Soviet F-1,
arz fairly ineffective underground

pek, page 5.

The Walian TC 6.1 mine has about six kilograms {13.2 pounds)
of explosive. Soviet engimeers aften used a box of THT in lieu of »
mirre,

Bek, page 5.

Mibid.

P hid.

"“Thid, pages 5-6,

" The entrepching tool was s weapen of choice for Seviet soldiers
in handdo-hund comsbit. Elite forces normally kept o mzor-shap
edge on their entrenching foals,

"k, page 6.

"®erry 1, Gander and Ian V. Hogg, Jame's Mafamtry Weapons
19951906, Bummey: Jane's Information Ciroup Limited, 1995, pages
201320,

YRussian General Staff naterial that Mr. Grau is translating and
editing for pablication.

Hytike Barry, Ivernmtional Afgkanivien Hearing, editesd by the
Commitiee for International Afghanistan Hearing, Osbo, 1984, as
cited by M. Hassan Kakar, Afghanistarn: The Saviet Imvazion and the
Afghon Response, [979- 08T, Berkeley, 1995, pages 234-135,

“Sinte Depariment Special Report # 106, Afghanistmm; Three
Fears of Decaprtion, Wis : L5, Gavernment Printing Office,
December 1952, page 5.
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Guantananmo Bay:

Combat Engﬁn'uﬁmrﬁrng Don't “Gitmo’™ Better Than

Hy Capain Anthewry - Mownaea, USWC

ommionly dubbed “Citmo, the LI 5. Mavy's RS
C haise o Cuhi's southezsterm cousl hos Imly been a

shimwemse ol naval |'~;]:¢|I|I|m|;|r_l.' CNEINeETing Chpi-
bilitkes. Clriginally seized by Marines o= an advinced bose
for the Santingo Compaign of the Spanish-American War in
FEWE, Camntimamo Bay has been well used throoghout the
last century. The sheltered harbor, its position near the
windward passage (an imporiant mariiims mote between the
United Stotes and Central wnd South Americn), and its
proximity o the Panama Conal make the base strategically
importunt. Iis wirficlds and  extensive supply, repair, and
trwiming fecifitics make Gitme an excellent forwend-based
nuvil Facility, In 1961, though, the base was forced bo tum its

focus inland after escalating tensions between the Linited
Sates ond the Coban revolutinary povermment resulted in a
serious thrent o base security, In mesponse fo thot thread,
Giitrmao severed all locul ties. closed its gotes, and assumed a
defensive posiure. Sinee then, Gitmo has been surroanded on
three sides by o less-thun-cordial neighbor—the Cuban
Aormy s Clumnianamio Drivision

In s real-woeld seiung, U, 8
though wvastly outmambensd by their polential sdversares,

sablors and Marines,

conlinue 1o prepere o impede a Cuban attack on the base
The tenvous dielense s releed heavily on combal engineery
to shape o maneuver-consirained butibefield and o profect the

force from the direct- and indivect-fine advamage afforded

#_
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A Russian-made H1PE
halicopter pairols
Gitmo's perimotoer. &
L5, observation posi
is on the left and a U5,
minafield is in the fore-
ground, Two Cuban
ghservation posts are
al the top of the hill,
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the Cubans by iheir superior numbers and occupation of
high ground wround the base’s perimeler, Along  with
providing a maore credible defense, U5, Mavy and Marme
countermobility aml survivability efforts n0 Gitm lave
firmly established combal engineering’s value as a comba
maliiplier. This ariicle describes these combat engineering
elliorts and shows thedr arduous, occasionally ingenbous, and
af s costly development sl megration inio the defense,
Some  viluahle leamed  wlong  the way e
Bl bl g,

e

Weather, Terrain, and Ohstacles

it is umigue in the Canbbean n that i 1s not lush
Gnrlil iropical like nearby Jamics and the Bahamas,

Because of s seaside location, tropical heat and
hurmdity are prevalent, Mountain ranges across Cuba's
castern end amnd mountaing in Hispaniola block storms and
rain, rendering the Cumntanomo region semiand. In miost
places, Gt resembles Arzona’s deser) maore than it does o
Caribbenn wslund. Dense, Frl:u'l:l,:l :hqpilrru], LT s, fimel
virioaes scrub trees lourish i thes climate. Becouse of the
nearty ocean and intense troapical sun, the sall spray om
vehicles, equipment, field fonificwtions. and obsiacles is
haghly cormosive. There 15 no cool, dormant sesson o
proveide o break from the weather. High lemperatures in the
SUmber average in the med- o hgh s whille worler highs
aversge 16 the gh Bis o low s The temperiiire rirely
drops helow T degrees: Adding 1o s desert-like charcter
in the lack of any nawrally occurring freshwater sounce
within Four males of the base,

Defenders wsually pick termmn that affords them a disting
slvantuge over would-be atackers, but linle whow Gimo's
the defense. Froan the aslimed’s  enstern
mownGieins and lve key high podnis just outside the hase,
Cubmms cxn Vi olmast uﬂ:r_l,':hir:g thut pocurs within
Ceitmo's fences, Terram on the base s rugged and unwieldy
due 1w the confluence of volcanic and coral geogruphies,
Steep hills with loose, mocky slopes cover much of the hase,
although salt marshes and mamgrove swamps also are
commion, Despite the relutvely small amount of minfall—
an averagis of 2% inches PEr year- —eroshon contral angd sodl
stabilization ure perpetusl necesities on the many combi
ol and tratls in the defensive areie Even Tmom the best
positions o base, defenders most cover at lenst o dozen
mechanized, spmall-unn svenues of approach Ut Tummel mio
the base from concealed positions inside Cuba

Several mun-made obstacles and  physical  lirmitations
further consirun Amencon delenders. The liest s the hise's
boundaries, which were sel by reaty in 1934, The Unnied
SNafuy u.1|liL"||1qI.-:|.1 hiL".':II'lH b edelemid ;|F:u.i|1u! um stk Treamn
e %ea, s it took 1:I1I|_l,' the land feeded lor o coastal defense

terrain  Tavors
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of the base and harbor The boundarics were drown along
straight north-south or east-west lines, often cutting direcily
over the top of key temain Teatures and stopping shon of
sever prominent, and later tactically critical, hills and ridges
When the threat shifted inlond, the boundoeries drown three
decwbey ewrlier becume an instant liability 1w the lind-hused
defense. In 1983, Costro eliminmed the possibility of
Amenicans branching inio Cuba to gain valuahle maneuver
spice by seeding the Cuban side of the perimeter with
thousands of landmines,

Another lusting effect of the treaty is tht the base
houndanies do nol encompass the entire bay. merely the lower
bav. The bay divides the noval bose imo e distinet sides,
cilled feeward mnad wimdwerd, Mo bidges connect the two
sides and travel between them s limited 1o boot and
helicopter. The chonnel to the upper bay contmins on importont
Cuban woriculiural por snd must, by treaty and internationol
maritime lovw, remain open—at least during peacetime, The
cifects of this diplematically imposed obsticle on maneuvir
and the defense are especially construining.

Liv cowasl, Gibrne's intense, difficult climate, coupled wath s
rugged, unforgiving fermain and  vegetstion are  nmiurnl
encmies. [n the preparation and maintenance of o sound
defense, these foctors exact o heavy foll on both men and
muchines, At best, the termuin and weather are equally hiarsh (o
atticker and defender. At worst, adding the diplomatic foibles
ul yesteryear. they favor the attacker. He holds key termuin
ouiside the base and cun direck 0 moltipronged suck through
many avenbes of approach o literally push the undermanmed
Blurines amid sallows into the hay from whence they came in
1898

Developing a Defense, 1958-1964

he buikdup of Gitmo's initial land-based  defense
Tn:mﬂ:-spmdﬂ with the rise in netionsl-level wensions

with Cubw and the genernl panic over the spread of
communism in our backyard between 1958 and 1963 Before
the late 19505, the base had no well-delineated perimeter road,
amdd its boundary was morked only by an unsubstantiol picket
femce. Murines occasionally potrelled the perimeter o
horsehack. Murine engineers conducted training at Gitmo b
were nol used or needed inits defense before this period. In
June 1955, Castro’s rebels elevaved local ensiors when they
Kidnapped a group of 28 Marines and sailors who were
retuming to the base from liberty in Guantanemo Civy. (They
were retumed in July 1958.) Castro officially cloimed conrol
if Cuba on | Jonoary 1959, and Coban-Americun diplomtic
relations plumnseted ontil 4 January 1961, when Presidem
Eisenhesver terminated them completely. In concert with this
termination. the base closed its gotes, bepan regular patrolling
of the perimeter, and sinmed work on its defense, The Bay of
Figs finsce in April 1961, the Cuban Missile Crisis in Oviober
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16, and varsous proswocilions l'l:-' Castro's lorces arowmid

Gitmey's perimeter duning this period vielded an urgency to
detense planning and prepaniiions 40 ihe hise,

The United reacted the tension
threatening Cartmae i Hse enfly 1961 by throwing lerpe

States  bnitially s
numbers of combal and combia suppor inoops. inlo the Tray,
Although the naval base commander was responsible [or
defemding the bose’s 17.d4-mle perimeter. he exercised il
throueh the commanider of Grownd Defense Foree, a Manne
colonel who wis commandmg officer of Gitma's Marine
Barrncks, The force, equipped aid imanned o hold owt for
wp o a week without reinforcements, was comprised of a
regimentul-sized infaniry compoment aigmented by severnl
prowviskonml Navy companies, 11 baasted an impressive array
of combined arms—Imom Maring amillery, tink, antitank,
aind engineer units o Mavy pitock airplanes and gunfire
platforms. A Seabee battalion dug in the force and created
the initial field forifications ond revetmients

The initial defense reflected the previlent tactical thowghi
of the period. Mavy and Manpe plonners deploved a large.
satic force in hold-at-all-cost positions along the entire
perimeter and stengthemed it with impressive lirepower.
Engneer effoms, always the most time-inlensive on the
hadefield, were [imited becavse the aply
figunng on the nevitable Cuban aiiack, were only willing 1o

detenders,

gamble on o minimal amount of preparation before the
diefense needed to be sel

Field constrsciion
placement opped the engineers’ fasks. Manne infamey
truimed und  supervised by Marine enginesrs—installed
profective, standard-pattern minefields during lulls in the
tension, Everything about these initial muneheld effons
the of the delcnsive
minefields did pol muximize use of the lermam or meorporEe
ponexplosive  obsticles,  Minefield
records were hastily drawn and often incomplete, Probably

Toetification minelield em-

reflectad UTPENCY sitwntbon,  The

sullicient  mon-rndi,
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Genaral LLF. Chapman,
Commandant of the Marine
Corps, is briefed on Gllma's
defensive preparations in 1971.

becase of working long hours o the Culan heat al o
dungerogs, unlorg ing tnsk. two pumior dormes wiere killed in
separate minefield acvidents within o three-month period. As
firrther evidence of the haste of these efforts, Marine Barmcks
stuf] edying  the continued

|amsdimines @1 Cieligid o e 1966 could Wnd s recard il the

membirs reguirement o
imitial emplacenment .LuIZIIl.:-:'i1_'.' and few records on the inicial

[ [

Changing the Focus, 1965-1966

s lenswony peound the perimeter nelased b 1945,

the Americon troops protecting Gitmo were slowly

parcebed oul elsgwhere. As Amencun involvemsent
Routheust Asia grew, only o skeleton of the former larce was
lefi o defend against the still-credible Cuban thremt. Ar this
point, combat engineernng esmestly enfered the Torefront of
defensive preparations &l the naval base. The new sstsafon
demanded that defenders make the best possible use of oll
comba multipliers, General Douglas MacArthurs prophecy
began to be fully realized ot Gitmo dn 19635 © 0 ix cerfmn
thear dre fudire wars, even maore B fe the past, endeavory wiil
b e By every possible means fo prevent or delay the
prerrcii of Hre enemy’ s froopy by ting olsiacoles in the way
ard by culiting sach limes of coummusicanion oy they might
irye."

The new defensive situation, [eatuing the ropical version
of a Soviet-sivied mechanized lorce, proy ided the impetus lof
i Morpe-scabe, combal-engineer-intensive defense retooling
The Marine Barmacks exchanged obsolete  continuos
perimeter defense for & mutually supporting  stromgpoimni
defense that relied heuvily on an obsiacle bell o disrupl,

1%

channel, or turn potential anackers. To effect this end. Manne
engineer companics from Camp Lejeune, Morth Carolina,
rofated to Gitmo in 1965 1o plan and construct a mare
imetbeally sound obstucle bell pround the perimeter. This
refooling took more than o vear of steady work 1o complets
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Engineer tasks were plentiful and the pace of implemen-
tthon rapid. Seabeey codtinued o assist the Muarines with
survivability effons by fortifying strongpoints and ariillery,
morar, and tank positions. They also expanded the nevwork
of combat romls and frdls on megged srommd in and areend
the scrempprints, making  emforcement  and  maneuver
between them maore feasible.

Movy and Marine plinners determined thal lendmine
warfare was still a vitnd component of tse Gitreo defense.
They also recopgnized that the mineficlds emplaced from
1961 1o 1962 were sorely in deed of rehobiliation and bettes
incorporation o o long-term defense  plan,  Manines
remioved o modified the minelelids and enplaced several
mew oaes, Gubded this tme by sound obsacle-employiment
principles and nol nearly as hurried as their predecessors, the
Marines thed 21 minafiebds, covering moee than 600 acres of
around, inie natenel lemain obsiacles such as salt marshes
and steep hillsides, More than 41,000 MI15 Heavy Antitank
Mines, MI14 “Toe r‘L1FI|'II':I‘"' ."'Lh[iTh!FhHllllEl Minew and MIiG
Bounding Fragmentation Antipersonnel Mines wene used in
these munefichds. The Mannes also built and iIII.:LIITIlI.I!'ah‘!IJ
sibstantial wire entunglements, tank ditches, and other
noneaplosive obstacles into the obstacle belt, These effors
olbowed the smaller, vel beter-protecied Torce o depliy
Behingd a solid, 'ni.'l_'ll-plznhL':L |.'n|:||:||.'|'s||£u abstacle bele fight o
comtibined drms defense, albeil ol closer range than desinal;
ond repsomably expect o deter Cuban forces until help
prravedd fromn the Uinived Seares

Refining the Plan, 1967-Present

he Murme Barrocks, later culled the Manne Barmacks
T Ciround DefensefSecurnity Foree (GRSFL continued
to refine its defense plan, The more reasonable “Tive
to fight another day™ precept led the GIVSF 10 develop a
delaying delense and abandon the outmoded “die-in-ploce”
one, Alomj with the old stimgpoints, this defense ultimately
mcorporated the more fuid concepts of baitle positions,
planned  engapement  arens, counleratiacks, aml  phosed
fallbuck positions, The combined effects of this delense
bouight the Hme nesded 1o evaconle nonmcombatants amd
allonw reinloreements to baakd up i thi* nanr wre.
Refinements bo the defense plan genented more enguess
fasks, Though not in the pumbers of the early and mid-
196d1s, Marne and Senbee enginger unils contimued o
answer the call with regular deployments to the base, muking
the “smarter-nod-lander” delense possible.

Ficld Fortifications

A prime focus for the deploved engineers was to mintwin
and upgrade the many field fortifications. Becuuse of harsh
eavironmental conditions, the fortifications—umaost of which
relied on stuctural-grade timbers—hnd to be continually
checked, repaired. and often rebuilt in order for them e

MNovember [0

remain an effective pant of the defense. The destruciive
effects of the smnipresent Cuban lemmiles wnd corpenier anis
compounded  the stuation. These pesis destroy  wood
siructures o an alanming rate. To combar their effects,
Marines treated fortification tmbers with thick applications
ol crensale,

(bstacle Belt

Murines and sailors contineed 1w work together o
mnintoin gnd improve the obstacke belt, The minchelds
remained the focus: Marne engineers and Navy corpsmen,
ordnascemen, und explosive ordnance disposal techniciuns
wirked together daily in minefeld rehabilitstion opermtions,
COhne of the maore ingenions additions o the coumtermobality
plun was the "Walley of Balls™ reinfoming obstacle, the
presduct of o Gitmo-unigee recyeling effort. From the early
1900 until the end of World War 11, the entire Atlontic Fleet
sdiled to Gunntanamo Bay for training and  anchored
throaighout the bay. To accommodate this massive force, the
Mavy placed several hundred floming anchorages—lurpe.
stgel spheres und eylinders—in the bay for ships o te o,
Crice the fleet stopped deploving to Gitne in lorge pumbers
after Windd War 1L the Novy tried o rid the bay of the
anchosages, which had outlived their wsefulness and were
hazardous 1o boat waffie. The solution was o wse the
anchornges as pnivvehicle obstacles. Placed in offsetiing rows
abong vilnendle temrain—in this case two smll valleys—ihe
ancharages further strengthened the cffort o deny atiackers
thez nse of key avenues of approach,

Observation Posty

Another  sieable  engineer sk dunimg s pemod
showenses the well-known “can-do” motto of the Seabees,
During their regalor  deployments,  Seabees  boilt 10
substantial  timber-lower  observobion  posts along e
perimeter. Designed and bl o withstond the ellfects of
hurricone-force winds, these lowers were significant under-
tokings, They were filled with steel plating ot the iop i
prevest sentries from small-prmes potshaots from the other side,
Placed om the highest groumd available along the pertmeler
pndd usunlly  standing abowt four stories high, the posis
partially mitiguied the Amercan disudvaniage in ohservation.
The posts were crecinl o the 24-bour surveillance of the
perimeter, From  these fowers, guards could gain early
warmning of potentisl Cuban hostilitnes and constantly monitor
daily activities of Cubuns for luter onalysis by inielhgence
personnel. The owers also allowed Marmes o0 effectively
control the heavy influx of Cubun asylem seekers who came
fhroaigh the Fence line in the enrly b mid- 1990k,

Calltmo s Cwn Englnecrs

Eorly inm [958, the Manme Bamacks received its own
permanent combal engineer unit for rehubilitating the base’s
00 peres of mineficlds. Colled the Minefizld Muointenanee
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Engineers upgrade the obstacle bell in 19597,

(MM Section, the unit included highly trained lardmine
witrlare expers, all of swhom held the mnk of sergeant (E5)
and above. The MPEM Section relieved deplining Marine
enpgmeers of dangerous mineheld work. Previoos landmine
aoperations hiad ciused heavier-than-expected cososlties bo
thess umits, claiming fve Tives ind woumding seveml others
bebwesn Movember 1995 and Movember |5

The MEM Section comiimeed 1o upgride and expond the
imanetields bo better mest the peeds of the defense plan, raising
the totl number of mines @ more than 551040, the fotal
mineheld acreage o more than 70U and the total number of
minefields 10 26, The MFM Section™ duily efforls centered
on locating and removing old mines and replacing them with
newer, more effective ones, ensuring that Gitmo's muinehields
resnmaned the highly effective buckbome of the obstacle bell
U naiimienance roigbon, which involved removing and
teplacing all the munes and inspecting and repairing the
infrastructure of each of 26 minefields, took seven vears to
complete, Between |97 and 1990, minefield opemations
continued 1 provide o sober reminder of ithe prce of
maidmining Citma's delense. Dhiring this perod, six mone
Mamngs und five Cubsn lence jumpers were killed and
sevenil other personnel were injured.

Adding the MFM Section also provided the GDVEF with
n comhil engineer capabality 1o supplement its buttle pluns
Their integration increased the plan’s flexibility and resulied
in the development of severnl aniguee, ready-made obstacles
The obstacles, positboned for rapid factical emplovment
thronghout the base, dud not prohibit nemmeal trallic pattens
or olher martine oocurmences

The preplonned abstacles illustrated more of the combat
engineers  nnovative  contributions to Giimo’s defense
Slmilar in concepl and deésign fo the obstucles employed by
LIS, Army engineers in Korea and West Genmaony during the
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Cobd War, they included road craters and bradges thar werne
prechambered for demolitions placement and falling hlocks,
Thelr constroction emphasieed quick, foolproof employment,
The mest prevalent of these obstackes were the prechombered
rond crsiers known os Blow fodes. Blow holes consisted of
pelyvinylchloride (PVC) pipe placed in the ground scross the
width of & roed t muointin the hales e which cratering
charges could be placed and tgnied. The holes wene wed
tngether with a concrete cap, and metal lids were placed over
the ends of the pipe. Everwihing was Aush with the rosd
surface. The prechambered beidges crossed antitank dinches,
which were vital to the defense but obtuasive o the evervdiy
business of perimeter sorveillance. To blow the bridges snd
complete the obsiacle, an MPM team would place pre-
derermined quantities of demolivons in crndles welded 1o the
underside of the bridae, ne the charges ogether, and fre the
ohuacie. In keeping with the foolprool use of these obsmcles,
inatructions for Blowing the bridge were stenciled on one of its
abatments. The Last of these obstscles were the falling blocks.
culled wiewioliths. Consisting of large concrele columns, they
coild be fielled by o small “kicker™ chorpe placed in o space at
i botican of each columne The colomns woald then fall
imward and Block the road.

The basic battle concept was for the MEM Section o be
emphoyed in mobile, fowr-man teams et served o general
suprpaort of the GIVSF Gght. The teams would be dispatched o
ininate these obatacles i decisive junctures in the foreseen
defensive battle, thus cutting off certain avenuves of approach.
This concept was especially impomant in Giimo’s shpllow
defensive wres, Because it illowed maximum wse of the limited
maneuver space for as long as possible and then guickly
denied the enermy use of the same terrai us e peessed imo the
base, In case of 3 quicker-thun-expected break in the lines,
engineerd could be employed as infuntry—a oaus for the
already lean defense force.

The Current Situation

efensive operitions 2 Gitno hove fallen w the same
D downslzing ax a8 the rest of America’s miliary, Cuban

forces around the base also hove wsdergone clanges,
having list their Soviet benefacior. However, the need fos o
credable defense lns not dissolved and preparations coalinue,
though on a more modes scale than i previows engs. Chicl
among thisse effors—and one oaly recently comipleted —was
the Seabee's repair and upgrade of the perimeter road. This
road, the lifeline of the perimeter, had alwavs been subject
damage from erosion amd heavy tctical vehicle waffic. If was
dangerous o drive on wf might, the peak time for patmbling,
and was badly in necd of repair. The Seabees implemented a
comprehensive plan 1o fia the problem thar inegrated sodl
stabalizanion, colverts, concrete dilches. galsions. and o diible-
bitwimdnous, surfbce-treated road along te entire 17 4-mile
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perimeler. The Seabees hove also completed another timber
ohservation post and sturted building severnl storm shelters
nlong the fence line for Marine sentries and patrols
Countermobility operations hove taken the higgest hii
recently, The president’s decision in May 19568 1 ban the use
el stockpaling of all antipersonnel mines was munifested in
o efirective o completely remove Gitmdy's minefields. The
MEN Section is cormying out this operation, ot the work is
pecessarily  delibersie, slow, and thorough ond is ool
seheduled for complbetion until after the vear 2000, The GIV
5F continues o search for o viable replocement for the
minefields and is considering scauitermble mine systems like
the Yolcano and the Modulor Pack Mine System or perhaps a
nonesplosive  alternative.  Survivability muntenasce  has
been wlfected too, but recent developments from the Anmy’s
experiences in Bosnig show' prismising  applications  al
Giitmen, Survivability ond countermobility projects continue
to secumulate becouse wo few engineer units are availoble

to accomplish oll of the proposed projects.

Lessons Learned

he evolution of Guontinsmo Bay's defense has
I vielded the following combai engineening |essons:

A bedeyroie  combat engineers ke fhe defense. This
meludes mdividal engineers on the ground whe coordi-
nale with mbumiry as well as engineer kewbers whe inte-
grite engineers inio operations plans, The Mannes'
expenience ol Gitmo clearly shows the value of a combat
mltiplier thot is often ned fully emploved in pencetime
engreises, because many combal engineenng tasks are
fowr L infemsive b complele,

O Keep covnbat engineers in geneval suppord of the fovce,
AL Giitmo, the MFM Section showed thal they were
more fexible i they stayed in general suppor of fhe
GIVSF during defensive excrises rather than be fusk
argoniged o subordinee units,

a  fmtegrne engineer and five-sugprert plomning, This es-
sl i especially obyvious al Gitows, where MMurines can
standd om an obstacle, ok down the ovenue of approach
it seeks o deny, and cleardy see the desired combined-
arms effect

O Soresy e deiperfance of relistic " eeily-on " fralnding
fer funior saftors and Marimes, frehlng wlich offen is
war pevswible i tie Unired Staves. Because the defense
mission lakes wp priorty in Gitmo, there ane few oon-
stroints—envircnmental or otherwise—io humper dig-
ging, building, demolishing, eic. The operational noiure
al the mission infuses defenders und these who hove
deployed to Gitmo with & singular focus and sense of
purpose. The result s that generations of Mermes und
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satlors have tiken valuable lessons learned a Gitmea to
Vietnam, Beiru, the Perston Gull, Somalin, and else-
wiere,

A Ewwiere that engineer feaders deceive Tre-xuppord drain-
sy, Simulating the placement of demolitions in front of
enemy and friendly lines when both sides ore musnning
their  positions—esentially  working i “no man’s
land"—is a poosd way to remind everyone o brush up on
cill-forfire and chlose ar and redic communications
wkills,

A Appreciate e difficaln, dangers omd long-term cone-
qieericey of mvinefedid operatiens, Conventional - mine-
felds regquire an incredible wmount of resources smd ime
& emplace und mmntiin, Minefields also present prob-
lerms long after they have cepsed o be tacticnlly benefi-
cinl, regordless of the type of mine systems used,
Friendly minefields produce casuilties among even (he
mest sepsoned  troops, These realistic considenritions
mist b foctored inte our metical planning

O Encowrage innovation. Some of Gitmo’s most eflective
obstacles resulted from unlikely materials or bold bdeas,

T Stress simplicity, Seemingly simple engineer tnsks, such
s priming o e crater or lecating and remdsving mines
from thick umdergrowth, are nod so simple when per-
formed in view of an enemy guard tower Working
Ciatren, with the neorby thresl, shows how difficolt i
swould be (o do the samie tnsks in o combat sioation

A Develop g unit sendicg openmiing procedune (S0P
Although the MEM Section essentially followed estab-
fished lundming warfare doctrine, the doctrins was by no
means comprehensive enough by itself. The MEM Sec-
tion foumd il pecessary 1o develop thorough, stringen
procedures for daily minefield operotions. The use of the
S0P by oll Marines, regardiess of rank. was undeniably n
migjor fector in minimizing minefield casunltics.

O Mindmize the pofentielly dedilitating effects of errmn
aed seecitfier ew o defendive posiure, 1T not for & dedi-

cated maimtenance effor, there would no longer be any
wudthwhile positions or ohsamcles af Gitmo.

A Eaphasize the rrae selevance of the fened © Every Mearine
a Miffesene” The defense plan & Gitmo relies on the use
of every Marine. regurdless of specialty.

The Future
he defensive siuation around the peameter of the
I Guuntanams Bay Maval Base s one of only 4 few
Cold War conflicts vet to be pesolved. The futwre of
the base and its defensive operations are currently unclear,
and significamt changes are likely ps relstions with Cuba
(Continied ar page 22}
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lerrallase Il

Uersion 3.0

Supporting the Terrain Uisualizarion Expert

By Mark Adams and Lieutenant Colonel Earl Hooper

he U.S. Army Engineer School continues its efforts

I to develop TerraBase Il as an easy-to-use, low-cost,

PC-based terrain evaluation tool for the engineer

force. This software assists in training engineers to be terrain

visualization experts and provides a personal software tool

to evaluate and view digital terrain data products. TerraBase

Il is tailored specifically for military applications and

requires minimal training. This article reviews the capabili-

ties provided by version 2.2 and describes improvements
available in the new 3.0 release.

Terrvain visuwalization is the responsibility of commeaiid
ers aited staffs ccross the spectrin of today's Ariny. To effed
tively see the impact that terrain has on units conducting and
supporting military operations, all commanders and their
searfts must be aware of the effecrs of rerrain, The terrain

..flll ! { i
V| General Robert B, Flowe
Conunandant, U5, As Eneineer School

Version 2.2 Capabilities

erraBase II has been the instructional standard for the

I Engineer School since the summer of 1997, The

Engineer School distributed the original 2.04 version

of TerraBase II on a Terrain Visualization Training CD-

ROM (see Engineer, August 1997, pages 38-39). The 2.2

version of the software was distributed via the web in April

1998. TerraBase II quickly reached the field with our gradu-

ating students and through the Terrain Visualization Center
web site.

With TerraBase 11, version 2.2, engineers can produce a
variety of tactical decision aids (TDAs) to assist with terrain
visualization. These include line-of-site displays, weapons
fans and range circles, visible area plots, oblique and per-
spective views, elevation and slope tints, contour and reflec-
tance plots, point elevations, and fly-throughs. TerraBase II
also performs coordinate datum transformations and calcu-
lates sunrise-sunset day length, moonrise-moonset, and
over-the-ground distance.

TerraBase 11, version 2.2, a users’ guide, and a set of bat-
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tle drills are available from the Terrain Visualization Center
web site at http://www.wood.army.mil/TVC. Each battle drill
contains an abstract and step-by-step procedures to help new
users develop basic TDAs.

The primary data requirements are imagery and elevation
data products from the National Imagery and Mapping
Agency (NIMA - formerly the Defense Mapping Agency),
U.S. Geological Survey (USGS) and a variety of commercial
products. The 2.2 version uses

NIMA digital terrain elevation data (DTED).

USGS digital elevation models (DEM).

NIMA controlled-image base (CIB).

USGS digital orthophoto quads (DOQ).

LANDSAT (land satellite) multispectral imagery (MSI).

SPOT (Systeme Probatoire d” Observation de la Terre)
satellite imagery.

Indian reconnaissance satellite (IRS) imagery.

Version 3.0 Updates

ince the release of versions 2.04 and 2.2, a steady
Sslreum of questions, requests for assistance. recom-

mended improvements, and bug reports flowed into
the Terrain Visualization Center. The most useful informa-
tion consistently came from users in the field. who add tac-
tical significance to the TDAs produced with TerraBase IL
The result of this input is TerraBase II, version 3.0. From
the users’ perspective, most of the improvements are evolu-
tionary. Although many processes are simplified, the look
and feel of TerraBase Il remains unchanged. The following
paragraphs summarize the most significant updates in ver-
sion 3.0,

New Formats

Field users frequently requested map-based product for-
mats. The 3.0 version adds digital map formats from NIMA
and USGS that can be used to create TDAs, including per-
spective and fly-through products. New formats available in
release 3.0 are—
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An NTC fly-through (left view) with a corresponding two-dimensional track (right view).

B NIMA standard data types: Arc Digitized Raster
Graphics (ADRG) maps, Compressed Arc Digitized
Raster Graphics (CADRG) maps, and Compressed Dig-
itized Raster Graphics (CDRG) maps.

®  USGS standard data type: Digitized Raster Graphics
(DRG) maps,

B New commercial and allied imagery in GeoTiff geo-
referenced formats.

Revised User Interface

Version 3.0 includes an expanded and simplified user
“options™ interface, improved pull-down menus, and a Graph-
ics User Interface (GUI) for the most popular TDAs. This ver-
sion also includes an updated coordinate conversion module
and a “hot key" to execute the Topographic Engineering Cen-
ter GEOTRANS software. The GEOTRANS software adds a
Universal Polar Stereographic capability for the coordinates
in polar regions, a few minor secondary grids, and the ability
to batch-process coordinate conversions.

Improved TDA Presentation

Version 3.0 allows users to drape any of the tactical over-
lays (weapons fans, point elevations, annotations, custom
grids, etc.) on elevation data, imagery, or maps to create
two-dimensional, perspective, and oblique views. A curved-
path fly-through is now possible with automatic smoothing
of directional changes. The new fly-through interface simul-
taneously displays, frame by frame, both the fly-through
three-dimensional view and the two-dimensional map track
(see figure). Resolution restrictions on three-dimensional
perspectives and fly-throughs are relaxed to take advantage
of high-end PC capabilities.

GPS Connectivity

Military and commercial Global Positioning Systems
(GPS) now can be connected to laptop computers and—in
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real time—display track, bearing, and speed. with updates
every two seconds. The track can display over elevation data,
imagery, and maps. Way points recorded using a military pre-
cise lightweight GPS receiver (PLGR) now can be downloaded
and displayed in TerraBase II over elevation data, imagery, or
maps. In a reverse role, routes planned with TerraBase Il can
be uploaded as way points to a PLGR for navigation.

Other Improvements

The help files in version 3.0 are greatly expanded and con-
tain an automatic help feature for new users. Major changes in
data retrieval and manipulation are embedded in the software
that allow NIMA, USGS, and GeoTiff products to display in
their native formats. Although TerraBase II still uses an inter-
nal.idx format for some products, most products load directly
without the need for conversion. This capability greatly en-
hances the speed of creating TDAs and reduces file-storage
requirements. Most importantly, it takes advantage of the geo-
control embedded in products from primary data providers.

Availability

erraBase 11, version 3.0 beta, may be downloaded from
I the new Terrain Visualization Center web site at http:/
www.wood.army.mil/TVC/index.htm. A revised users’
guide and an updated set of battle drills are planned for release
by the end of 1998. A new two-CD-ROM set is projected for
completion early in 1999. The first CD-ROM will contain a
self-paced interactive training program, while the second one
will contain the TerraBase II software and an expanded set of
training data. The Engineer School continues to support ear-
lier TerraBase Il releases, battle drills, and users’ guides until
version 3.0 is available on CD-ROM and the Terrain Visual-
ization Center web site.

Sample digital elevation and satellite imagery data cover-
age for several CONUS training posts is available from the
Terrain Visualization Center web site. The key source of data
for training and operations continues to be the NIMA. Units
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can ws their Depuriment of Defense Activity Address Code
(CEODAAC) o order digital and hard-copy products froam
NIMA on a 30-day timoroosd ovele, As of | April 15994,
NIMA products are osdered and delivered throogh the
Defense Logistics Apency and requesied by national stock
number using the Smndord Army Redail Supply Swstens,
Deporiment of the Army Depaty Chiefl of Stuff for Logistics
messgge {DALO-SME DTG 1408582 Aprl 97) provides
instnections, Map stock and issue procedures follow AR
TIO-2, laventory Management Supply Policy Below e
Wihilexale Level. Mopping. charting. and geodesy producis
are stocked wi Class I1. IV, and V11 supply points ot Conps
und the Theater Ay Aren Command, The Defense
Supply Center web site at  lifpadwundseedln o PO
e _paps him provides Information on the new ordering
and distribution process. All MIMA products are provided o
P COsL B st miliiary reguiremeits.

Joint Venture

he TerraBase 11 developmentsl @fort continues as a

I joint ventunz hetween the Enginger School s Depan

meml of Training and Doctoine Development (ne-
spoansthle for all traiming, instructional materals, and trin-
i support), the Termain Visualizntion Center [ responsible
for suftware development munagement, priovitses, and Aeld
lechnical support), and the LS, Naval Academy (responsi-
hle for progrvmemng and sofltwore developnsent)

Engineer Schiol personnel are groteful o D Peter Guth
of the U5, Maval Academy for his extrsordinory skill and
deticiunion 1o this project and 1o the LS, Naval Academy for
its flexibality and support of Dr. Guth's efforts This relation-
ship wllows TerruBase 11 o develop ond respond gquickly o
user [eedhock, TerraBuse (1. version 3.0, is indicative of this
cooperative relutionship, Bt

Mr Adams {5 a phsical scienfist v the Termin
Vismalizetion Cender, UL Army Enginerr Sohool. Previonsly
be was o carfographer amd geodesist with the Defeme
Wiy Agency Aeeerspenee Cenden, S5 Lowis, Mivsourd, We
Adams folds o master's degree in geology from e
Limiversity aof Arkansas,

Liewtewant Cerlonel Howper I Chief” of the Termin
Visacelizatton Cemer, ELS, Arry Engineer Sclhionl. Previon
designmenty  nefwde  operatons offieer, 30th Englneer
Hersdeilion (THA) aned f'urp.\' rn_s;r'nr"rr Il'l.l'rm.r r1_|!li'|5ﬂ-'r, NV
Airboprie Coeps, Bt Brogl,  Nooth Cosmling; and
compiider T4 Engireer Company (AFRL B,
Cleemy, LT Howper ix i gralunte of the Aévbarne Seleaol,
Runger Schind, and Comimnd oid Ceneral Staffl Crallege
He Holdy e fodiciteind  engineering degree foom the
L-I.IHIL'E'T.Hl'.'l' r.l_l‘ Ceiniild  Flewrlcla aird @ ovcister's r.IIt‘Hl'l"l' [17]
Hig F.I'fr.r.lr.l'ﬂ

Nualems  mnegeieiend .|"rrl.rrr

Tectinodigy
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fepstinide  of

{ Continwed from page 24)

continue o impeove. That the defense has never been
compromdsed, despite occasienally Aerce posturing throogh-
out nearly four decades, is testament to the resolve and skill of
its defenders. Gitmo's tangible, unigue defensive prepantions,
which showcase the compelence and ingenuity of Marine
caginecrs gnd Scabeed, have shown that combat engineering is
eqsential (o mission sECoess, (™|

Capiain Monace s assigned fo the 2d Combat Engineer
Banalion, 24 Marine Diviviorn. Camp  Lefewne, North
Coroling,  Previony  asslgnments  bnclude OFC, Minefield
Mattenance  Section  and  Barvdels  Engineer,  Maring
farracks, Cuantonmme Bay, Cleba;  platoon commonder,
FHFLREET n_ﬁl:ﬂ; uﬂﬂm M“’J’Iﬂ Armiored Recovimnaiitance
fatiolion, a Marine Division, 29 Beles, Califoraia; and
In.l'r:J'm:m :.'{mmundr.r, FI'J.I Eld.gi'rlﬂr ..E'H;JTIHH Huflul!ﬁul. Al
Force Service Support Grop, Oinawa, Japon.
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Eirvach Flonnimg at the Brioade Lesvel

By Capuain Fred Evar

During offensive operstins,  amneiver brigndes aflen
stuggle with isolating the point of penelration and massing
sufficient combur power at the decisive point on te Bactle-
field. As & resull, mony brigades wee wnoble o ser the
comditions for the fighi before committing o the breach apnd
are rupidly destroved by the defending eneny. Many of these
problems can be truced back to ineffective breach planning by
beth the moneaver brigade and the engineer batialion,

The muneuwyer brigade siafi deses oot eonsisently
recognize ar include the breach as o significant plase of the
operation during course-of-gction (C0A) developmemn and
wir gaming because enemy obstacles are motb adequately
depictid in the brignde’s situation emplate (SITEMP) The
brignde’s main effort is not weighted with sufficient combai
power to conduct o penstrotbon and laeks the additional
musbility mesets requined o provide redundancy st the breach

MNovenmber /9094

While the assistant brigade engineer ( ABE) undersiamds how
fos wse reverse breach planning, the brigade staff does nest use
the reverse planning process to develop the bnigode’s scheme
of maneuver. The breach plun does not address bripade
responsihilities For o lask-force breach ner does it specily
hani the brigode intends o synchronize the S08R (suppress,
obscune, secure, redice ) fundnmentals.

T mmprove beesch planning at the brigade level, the
engineer hattalion and maneuver brgade staff should foces
their efforis on the following five areas;

. EBngineer Integrition in the intelligence preparation of
the batleteld (IPR)

Breach organizution and mass
Heverse planning process

At Wl the breach

Brigadbe responsibilities ai the brench

Specific actions for each area follos,

Engincer Integration in the 1PB. Effective breach
planming must begin during the brigade’s IPB process, The
ABE and enginesr boftolion 52 must develop and use the
engineer battleheld assessment o provide the brigsde com-
miamder and stalt with o common vision of how they believe
enemy engiveers und the termain will shape the botthefield,
The ABE and engineer 52 must work closely with the hrigade
52 o template oll possible enemy obstacles throughout the
depth and width of the battlefield based on each ¢nemy
courie of sction, To provide the necessary focus during the
brigade planming process, they must ensure thut enemy
factical and sitvational obstacles are included in the brigade
SITEMPE This imcludes mincfichds emplaced by the mobile
obstacle detochment, the universal mine luyer, and rocksat-
delivered scutterable mines, o5 well s expected enemy
peiesatpons and weopons systems, A detailed brigade SITEMP
i an essentig] pant of developing an effective breach plan.
The brgode SITEMP provides the commen vision of the
enemy needed odmve the brigade’s reverse planning process,
tmsk orgamzaiion, and reconnmssonce planning early in the
military decision-moking progess

Breach Orpumization wnd Mass, The size of the enemy
foree overwalching the obstacle drives the rpe of breach the
brigade condugts (brigode versus task force), The brigade
#alT muist consider the enemy s ability 1o muss combat power
and reposition his forces or commil his reserve. The brigade
must then develop a scheme of maneuver 0 mass sufficient
combat power uf the decisive poind on the batilefield, FM
TI=, The Armored and Mechanized Infaniry Brigade, states
“Muassed combal power s directed aguinst an epemy
weakness, The location selected for breaching depends
largely on o wenkness in the enemy defense where its
covering fires wre minimized. 1 the attocker connot find o
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Reverse Planning Process
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notural weakness, he creates one by fixing the majority of
the defending force and isolating a small postion of it fos
nttuck. The peed to generale comigh mass  stropgly
influences  which echelon can  condect a  breaching
operation..A iask force has sufficient combar power w
piiack un obstocle defemded by a company"

The success of a sk force beeach depends on the
brigade's nhility to isclee that porion of the enemy defense
thut the lead sk force has the ability w penetrate.
Oiherwise, the brigade must ooganize for o brigade-level
breaching openion, A brigade with one armor and one
infuniry sk force can designate one unit s te suppon
force wnd the other as the assanl Force. The bragade can then
use the engineer battalion (with a secusity and redsction
element} to serve a5 the breach force. By organizing (o 5
brigede-level breach, the bngade can mass the combai
power and mohility assees needed to succesafolly buolabe amnd
penetrate o motorized rifle batulion defemnse.

Reverse Planning Process. The reverse planning
process is an essential wol in building an effective plan (see
fipure nbove). The end stave is pot the breach; rather §i 1
geiting the wssault force onio the objective w desiroy e
encmy. By starting ot actions on the ohjective and working
back to the line of departure, the staff can allocate eombat
power, mobility sssets, and indirect fires [suppression/
smoke), The fellowing list is based on the technigue shown
in FM S0-13-1, Combined Armis Breccking e rationy, and
is supplemented with bessons leamed during  breaching
o rations:

L. Actions on the objective drive the size and composition
of the sssaull force, the assnult foroe objective, and the peint
of penetration { PFOF ).

J4 Engineer

2. The size of the assault force and location of the POP
determine the quantity and location of lanes.

3. Lone requirements, type of obstacles, and type of terruin!
saii] dirive the amount and type of mobility assets (e size and
composifion of the reduction element) task orgumized o the
breach foroe

4. The size and composition of the secunty element in the
hreach force are based on the enemy’s ability to interfere with
obstacle reduction.

5. The amount of suppression and the size, composition,
unid location of the suppon force are driven by the enemy’s
abdlity to mass Ares and intedfere with the breach ot the re-
duction sile,

Actions at the Breach. The brigade's operutions order
(OPORD) mwst specify brigode actions ut the breach reguired
to achieve 505K for either o bripade- or task-force level
breach, An effective technigque is o skeich these potions m
each expected breach site bosed on the templated obstacle, the
specilic termain, and the enemy positions, The sctions ore
found i FM T1-1. Tank amd Mechanized Tnfantey Conrpary
Team. and can be applied to bogade or task force breaching

opertians,
B The reconnmssance force identifies the redoction site.

B The sopport force occupies positions ind begins suppres-
sive and obscuration fires,

B The breach force establishes near-side security at the
reduction site,

B  The brench force reduces the obsiacle,

B The breach force prools and marks lones and estnblishes
fur-side security,

B The asssault Force assuults and secures the objective.
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S0S5R Criteria

Support force ooouwees support-ty-firg
(SBF} position

Decisions Criteria
Detarmina tha paint of panatration and - Reconnaissance force idenhties ohstackes and anary
reduction site positions,
Commence suppresalon and obscuration - Dbaervers ane n position,
firas - Bupport lorce crosses phage llne,
- GCritical treendly zone (CFZ) s In plece over the SBF
posgdion.

- Dibscuration &= in place 1o screen suppor IoMs  movemant.
- Suppart force mainlaing mare than 70 parcant of ils combar

PowET

Commif the breach force

Commit the reduction elemeni

Commit the assault foroe

- Suppression and ohscuration are adjusted end effective,

- CFZ |8 In place over the reduction sibe.

- Engineer praparations are complate.

- Fira-contral measures are (n afisct.

- Breach |oroe near-ssde securily is in positian

- Becunty elamen] conirals the reduection ssie by fires or
oeaupation,

- Lane s reduced, proofed, and mared,
- Far-gie sacurity & i poafion.

The s1afl should develop a nme line for these actions at
the Brewch o eneire thin the brigside maintims momesntum
during the sk, The bngade OPORDP should specily the
pask apmd [RIE T ol emch element of the breach Lﬂurﬂi;uhﬁﬂ
needed 1o achieve SOSKE, The stall should also develop and
track criterin for achieving SOSR 1o assist the commander in
determanming il bresch condiions hove been schieved. A
mEtluosd Ty uhLuHihhiTl.g the crilerna s shown ahove, {Mode:
Thiese crileria are piot rJ.'f-r'Rr'Ir.l.l.fu.:'ll,

bhscuration Plan. The hng:u;]:e skll shoukd I!'lll'l,‘.'ll.l-p a
e Hne for ertcal sctioes o w the breach for both the
suppat force and the beeach force as constrained by
available smoke, Specily the sk and purpose of both
m:IFL""lI!Ij and p’.‘l‘lﬂnﬂl:d amnike, Allocsle oo ek ElaSHTTFEY
saioke assers (o the support foree pned the breach foeree baed
ot U requirements, Develop solid ingpers 10 employ
ibacuration amd specily who comtrals ohscurition, Ensure
that the suppon force commander controls/shilts wrtillery-
propecled smoke needed 1w obscure his movement o the
SBF puﬁ'lllml wrel sl comiitbons for the breach,

Fire Control Plan, [dentify lire-conirol measures in the
brigade graphics such as SBF positbons, coondinated fire
limes or restrcted fire lines, and po fire oreas, All elements
of the breach orgunization must specily and discuss direct
fire-comntrol measures such as largel reference points (TRP);
ph:]-:i.l,'! e nnd :-|.|g1u:||x 10 amateate, i, shilt, or cease fres,

Brigade Responsibilities at the Breach. Engineers must
enaure that brigade responsibilites durng a brigade- or task-
force breach are defimed in the brigsde’ s breach plan.
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Obstucle Intellipence. Current and  aecurie  obsische
inlelligence (OBSTINTEL) s necessiry o conliom or deny
the SITEMP FM 5-170, Engineer Revommatcoennce, stoles
that OHSTINTEL allows the commuasder 1o refing the plan
and set conditbons for a successful combined arms fight;
mimenver rupidly 1o the objective; and exploit the op-
portumties offersd by obstocles, teman, and the enemy, The
engineer battalion 52 and ABE must assist in developing the
brigode reconnuissince ond surveillonce (R&S) plan, Tusk
force scouts and the brigade reconnidssiance froop must be
trained 1o collect defailed OBSTINTEL. Any effon o
comiduel enpineser-specific reconmaissance most be megrated
with the brigade R&S plan, Both maneuver scouts and
engineer reconnaissance weams (ERTs) are given parts of the
sme fask o accomplish; both must maneuver through and
occupy the same aren during reconnuissanee missions; and
both must be able o repor using retransmission, relay, or
tuctical sareliite communications, FM 5-170 alws stes tha
|nl:-|,-.“:.'.|li|1= muanewver scouls  wnd BERTs l;n'ﬂ'ril;_h‘-,:x close
cooperation and mutual support, decreases reconnassanee
overlap, and reduces the risk of fratncide.

Inadating the Point of Penetration. The brgade plan
must synchronize combat mulipliers o isolue the point of
penetration. The brigade sall must use close air suppon,
artillery, wviation, electronie warlure, scalterwble mines, air
delense, obscurstion, and deception o set conditions for the
fight. Adddinonally, the beigade must continue o fight desp o
stop the enemy from reposilioning or counierattacking.

Traffic Contrel ol the Breach, The brigsde must tak
military police w0 provide maneuver mobility support 16
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control troffic @t the lones, especially if the scheme of
maneuver ivolves a pussage of lines. The bngade breach
plan should also specify o lape-numbering syatem, identify
traffic-contra] paoints, and sate which lancs will suppon
reverse-flow traffic to evacuae caalties,

Conclusion, To nchieve mission success, the muneuver
brigade must isalate the point of peneirnbion and mass
sufficient combw power and mobility assests of the decisive
pind om the bottlefield. Effective breach planning ennbles
the bBripade to maneuver rapidly amd pass the assault force
onto the objective 1o destroy the defending enemy. By
improving  bresch  planning  at the brigade |evel, the
maneaver brigade smnd engineer bafialion can set the
conditions for mission success,

Captain Erxt is the assistand brigode engineer troiner ot
the Natiewal Training Center, Fort fowin, Califormia. e
previensly served ax oo company commander in the dnd
Engireer Bapaliond1th  Enpieeer Hadtalion ard as o
ety feaderdcongerny XOUin the dih Engineer Buaitalion,
He iva grodware of the University of Certral Florida,

Battle Command Training Program (BCTP)

Improving ElTiciency of Fngineer Commuand and

Contrel Nodes

By Liewteocor Cofomel Bon Eighr

Revent BOTP Wirfighter exercises mdicate that enginesrs
strigele with the functions and mles of engiseer commiind
amdl eomiral (02 nodes within the division area, Muny units”
hl..'ll!ll.‘i:ll.j.l_ I.Il:'lll.'rql.iﬂl.'_ rmu.'ﬂ!unbl (S0P ) e Inutmpl.:h: ard fanl
[FR] r_'|.'m['_|,l functions amd moles, Detols abowl wirich FARERSEr
€2 nisde performs which kasks, where, often are unclear. Units
that hawve schieved success in the C2 arena blend their own
tchcs, techowues, and procedures (TTPs) with current
engrineer docirineg (FM 5100, Enpineer Operations, and FM
5711000, Division Engineer Ceowbet Operabiors ),

The division commands and contrels operstions through
g ocommand group and three command posts (CPs): the
division rear CF, the division main CF, and the division
tictical (TAC) CPF. Engincers integrate the mobility and
survivishility haitbefield operating system (BOS) of @ach of
these CPs. Engimeer functions ot each C2 node interrelate,

A6 Engineer

and the overall success of effons o synchionize engineers
rests in part with esch node. Becawse siaffing levels and
experience at exch C2 mode differ, their prodectivities nlso
differ, Some af the TTP: uniis use w incresse e
synehromization of enginesrs whihin the C2 podes follow,

The Division Engineer Main CP

The division engineer (DMVEN] MAIN CP serves as the
mwcheus of the division engineer C2 organization. To mitigate
staff inexpericnce and personmel shortfalls, sucoessful units
establish the DIVEN MAIN CP as the hub of informastion
collection, analysis. and disseminotion. The executive officer
(X0 manages the DIVEN MAIN CP and coordinoees the
efforts of the stff (bosth officers and noncommissioned
afficers)  during  the military  decidion-moaking  process
i MDMP), Soldiers from the 52 and 853 stoll sections operte
e DIYEN MAIN CP. When conducting the MEMP, the X0
includes se 51, the 54, lisison officers, ond others in the
el

Al the DIVEN MAIN CP, the 52 and 53 receive reports,
develop the sitmaion, and atempl o answer the commander’s
eritical information  requirements (CCTR), The saff as-
sembles, puckages, amd forwands answers 1o CCIR mxd ather
information o engineer C2 nodes, The OCIR form, i part, o
filter 1o screen which informstion 15 sent 1 other C2 nodes,
wnd successful units establish the mechanics of this elfor m
their SUOF. For example, a vt may cdescribe the beést wiiy Lo
puckage CCIE mbormateon for the tcticol CF engmeer, In this
way, the DIVEN MAIN CP—

B Muximizes the wvailable siaff effort and expertise o
collect, analyze, pnd disseminnie information,

B Ties mformation collection and dissemingtion o ihe
CCIR.

B Strcamlines moatine, cyclic repoming reguitements for
subordinme engineer units,

B Fupctions as the suclews of engineer C2 functions in the
division.

The Division Engineer Hear C1

Within the division rear CP, the engineer 54 is the officer in
charge of the DIVER REAR CF The 54 imtegrales engineer
eperations among other division logisticims. The 54 ander-
stinds thiat main supply routes st renwimn clear of obstacles,
that defensive operstions reguire early planning and transport
of Class [V obstmcle materiel, ond so on.

The DIVEN REAR CP requires the same siluntional
owarzness s the DIVEN MAIN CP for severul reasons, The
54 requires current information so that the DIVEN REAR CP
con effectively integrate engineer operations o division
plans, Also, the DIVEN REAR CP must be preparcd o
gssumee the duties of the DIVEN MAIN CP And, since the
engimeer X0 uesesses the logistics supportubility of engineer
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plans based on the S47s slaff estimate, it is essential that the
547 eatimnte 14 based on current information.

Accordingly, the DIVEN REAR CP duplicates the banle
tracking conducted in the DIVEMN MAIN CP Becouse
staffing & the DIYEN REAR CP often s limited, the
integration functicn of the 54 eventually iverakes the batike-
tracking function, When this occurs, the 54 loses situational
awareness and the DIVEN REAR CP's plans no longer
synchronize with the iree picture of the mobilicy/
survivability BOS, The 54's timse is best spent integrating
engineer operwtions scross the division logistic fmmework
rather than collecting and posting information.

A TTP some units use 0 maximize the inegrotion
function of the IVEN REAR CP is o prosctively “push”
informotion o the DIVEN REAR CF from the DIVEM
MAIN CP. Details about shich informotion the DIVEN
REAR CP requires and how o peckage thiat informaotion are
cstablished in the SOP, In some units, the division engineer,
the XO, wndfor the command sergeant major provide a
structured updote fo their staffs whenever they visit an
engineer C2 node. This practice can have a marked positive
effect on the sibeationn] sworeness and  hottle-trecking
socuraey of engineer CPs. To assist in achieving this
comman picture, the battle-tracking charis m the DIVEN
MAIMN und REAR CPs e identical.

The Assistant Divislon Engineer

The assistant division engineer (ADE} s the division
engineer’s primary point of contact regarding division plans
and current operations cells in the division main CP. The
ADE pluns future enginser operations and often integrates
mokility nnd survivability  issues in the division deep
operations coordination cell. An effective TTP 1o maximize
the ADE inlegraticn and planning functions is fo push
critical information o the ADE on the same basis a8
informntion Aows to the DIYVEN REAR CF

Mosi wunits recognize thut the ADE cunnot perform
planping oand  baile-tracking  functions  simulianeos]y,
Accordingly, they limit the ADE's duties to planning. In
siame units the engineer X0 rather than the ADE, is
resposible for briefing the division commaonder during his
morning updsle brief. This frees the ADE o contimse
planning ped prowides him with “ground truth™ a5 the
DIVEM MAIN CF throsigh the X0, anderstands it The X0
pushes imformation (o the ADE throughouot the MDMEP This
practice allows parnlle] planning and helps fo ensure that the
ADE and DIVEMN MAIN CP huve a comman wisderstunding
of the enemy, the terrain, and friendly engincers.

It is imiperative, however, thst the DIVEN MAIN CP pass
wlong onky erticad information, The ADE, like the 54, 15 nat
stuffed 1o wade through unit states and logistics repods or
dozens of electronic madl messages. Here. as with other
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engineer CF nodes, experience und attention to the CCTE belp
define what the ADE needs o know. Whal informsation is
imporiant will vary based on the factical situation and the
commncders nesds,

The Myvision Englneer Tactical CP

Most divisions establish a TAC CP 45 o matter of oowrse,
Engincers siaff the DIVEN TAC CP within the TAC CP In
some units the engineer 53 works from this CP all of the
time. In other units be remoins in the DIVEN MAIN CP and
pssists a1 the TAC CP during mapor opecations. In sither cose,
the functica of the TAC CF is (o fight the elose Baitle.

Avcording to FM 5-T1- 100, forward enginecr uniis report
dirccily to the DIVEN TAC CP during the close fght Action
in the TAC CP is fast-paced, and the 53 quickly develops o
sense for what information he needs o synchronize these
engineers. Information requirements. fog the DIVEN TAC CP
typically are smaller thon those for the other engineer C2
nodes. For example, during offensive operations the 53 may
anly require the location of friendly enginecr unifs; the staius
of sapper squads, mine-clearing line charge systems. ond
bridging assets: and the location and type of friendly and
ciperny obsiacles. In some units this information is known as o
“aloal report.” The point 85 that the 83 must carefully craft the
informution the TAC CP reguires and let the DIVESN MAIN
CF process the rest.

Forward unts continue o send sidde information w the
DIVEM MAIN CP Again, the DIVEN MAIM CF pushes
information 1o the DIVEN TAC CP w assist the 53 in fighting
the close baitle. The 53 and the XO develop the list of
information regquirements for the DIVEN TAC CF bosed on
the CCIR. and package it in a form that is immediately sabie
by TAC CP personncl.

As thee Anmy shifts o the new heavy division design and as
miore information sulomaotion equipment inds s way inboe
command posts, the functions of the divisional engineer C2
nodes will evalve. The DIVEN MAIN CP currently is the most
robuast of these C2 nodes in ferms of both manning level and
experience. Unis ihat rely on the DIVEN MAIN CP o collect,
amalyre, nnd disseminate information enable the oher C2
nirdiss 1o fociss on thelr praimary mession, whether that s o plan
fuaure engineer operstions, integrute engineer plans inio the
Coimit] service support staciure, of track the chose fight. Unies
thai rely on ihe DIVEN MAIN CP o be the nucleus of the
engineer T2 function realize increased synchronization amd
more effective wilization of engineers across the diviseon,

Lieatempnt Colowed Light (y an odwerverfconrmlier for the
Rurnile Cowmoied Tratleninig Progeam al Forr Ledvenweorily,
Konsas, He previowsly served as the 53 and X0O of the 1680
Engineer Barmalion, Ind Brigade, 2d Infoscey Dividion, Forr
Lewia, Wieslunplon,
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Training Base Expansion:
An Active-Reserve Partnership

By Lieutenant Colonel Allen C. Estes and Second Lieutenant Kenneth Caubble

raining units at Fort Leonard Wood experience a surge
Tm‘ trainees each summer that stretches and sometimes

exceeds the resources available in the authorized train-
ing base. The solution has been a training base expansion
(TBE) mission where U.S. Army Reserve soldiers from the
98th Division (Institutional Training) stationed throughout
New York state provide the additional capacity. The relation-
ship between Fort Leonard Wood and the 98th Division is
one of the best active-reserve partnerships in the Army. Both
sides win. The Active Component is augmented during the
summer surge. and the Reserve Component receives a top-
notch, two-week annual training experience. Their combined
efforts result in the Army’s newest soldiers.

Organization

ather than augment existing companies with more drill
Rser‘geaﬂls. the training battalion activates an additional
company for the TBE period. The 98th Division pro-
vides enough cadre for a complete training company, which
includes a commander, an executive officer, a first sergeant, 12
drill sergeants, a supply sergeant, an operations sergeant, and

an armorer. The entire cadre rotates every two weeks. To pro-
vide continuity and stability, the activated TBE company has a
mix of active and reserve cadre members.

Figure | shows the typical TBE company organization,
where the 98th Division provides the commander, the first
sergeant, and half of the drill sergeants. The Active Compo-
nent provides the executive officer and the other hall of the
drill sergeants, including the senior drill sergeant, who coor-
dinates most of the training. The company staff (operations,
supply, and armorer) are a mix of Active and Reserve Com-
ponent personnel. Meanwhile, the rest of the reserve cadre
backfills existing companies. For example, if the active exec-
utive officer for the TBE company is from Charlie Company.
then the reserve executive officer backfills the vacant spot.
Each company in the battalion has Reserve Component per-
sonnel assigned during the TBE mission.

Fort Leonard Wood’s 169th Engineer Battalion (One-
Station Unit Training [OSUT]), for example, recently formed
an Echo Company, which was led by company commanders
from the 1/390 and 2/390th Battalions from the 2nd Brigade,
98th Division. Echo Company was activated on 27 April
1998, executed a complete 13-week cycle of OSUT for 12B

Commander
RC
| :
Executive Officer First Sergeant
AC RC

[ | I |
Training NCO Supply NCO Armorer Drill Sergeants Drill Sergeants
AC and RC AC and RC AC and RC AC (6) RC (6)

Figure 1. Organization of the TBE company
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Combat Engineers and 12C Bridge Crewmembers, and was
inactivated on 31 July. The mission included eight separate
cadre increments, or rotations, over 16 weeks. Figure 2
shows the role of each increment.

Coordination

he TBE executive officer and senior drill sergeant are
critical members of the team since planning must
extend past the two-week rotations. Coordination and
arrangements for field training exercises (FTXs) and gradua-
tion are completed six to eight weeks in advance. Using
some Active Component personnel in the TBE company

E—— | —

OSUT trainees negotiate obstacles on the Confidence Course

provides continuity and allows
trainees to see some of the same
faces throughout the entire cycle.
The TBE company conducts the
same training to the same rigorous
standards as any other OSUT com-
pany. The reserve drill sergeants
are partners and participate fully—
they teach classes, counsel soldiers,
run ranges, and perform such mun-
dane details as KP (kitchen police)
and CQ (charge of quarters).

There is a one-day overlap
between rotations, During that
transition period, incoming and
outgoing cadre share information,
sign over equipment, and conduct a
formal but quick change of com-
mand. The outgoing rotation con-
ducts an after-action review with
the battalion commander and turns over the continuity book.
The incoming rotation receives a legal orientation, safety
classes, and commander briefings. Meanwhile, soldier training
does not cease or even slow down. To ease the transition,
reserve soldiers arrive with their driver’s licenses, defensive
driving course cards, range safety cards, and updated training
records.

Preparation

he TBE mission requires significant preparation from
both the Active and Reserve Components. The 98th
Division prepares extensively throughout the year with

Increment Week Activity
1 1 Activation ceremony, mission preparation
2 Company fill
2 3 Unit-taught subjects, drill and ceremony, Army Physical Fitness Test
4 First aid, map reading, NBC
3 5 Rifle marksmanship, weaponeer, zeroing, field fire
6 Rifle qualification, U.S, weapons, hand grenades
4 7 Basic FTX, individual tactics, night ranges
8 Confidence Course, bayonet training, hand-to-hand combat
5 9 End-of-Course Test, drill and ceremonies competition, basic graduation
10 Demolitions, accident avoidance, combat construction
6 11 Landmine warfare, medium-girder bridge, battle drills
12 Bailey bridge and armored vehicle-launched bridge training
T 13 Ribbon bridge and armored combat earthmover training
14 Combat engineer FTX, End-of-Course Comprehensive Test
8 15 Final inspection, out processing, graduation
16 Inactivation ceremony, closeout procedures

Figure 2. Schedule of TBE increments for a 12B/12C OSUT cycle
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wenpons gquolification; nuclenr, biologmcal, and chemical
(NBC) training; dnll wnd ceremanies; common 1ask training;
feeld training exercises; physical trmming: snd instructson
el on. Thi 1aYh Epguu:-:r Batialion and the 98th Dhavi-
ston coordinale year-round, As the mission approaches, the
168l wnds @ mokale irwiming team i Mew York 10 answer
guestions and address specific. training peeds, This allows
face-to-Tace contact with team members, awsd of whom have
never mel, Chiven the Active Component turmover, il is cdhili-
cull 1o use the same experienced personnel from vear o year,
Horwewer, muny of the reserve dnll sergeanis have been com
ang 1 Fort Leonurd Wisod Toar more thon b decalde.

The reserve company commander for the first TBE mere-
ment goes io Fort Leonond Wood for the cvele laydown, A
that fime, fraining evenls are scheduled, resources are alho-
ciel, oo r‘mimng WS e axxiglh:d. Once the TRE |il:|-
devwn 15 complete—along with laydowns for companies thi
will e backilled—reserve dall sergeants know which e
ing will tnke place during their two-week mgation, and they
cin prepare in detabl.

Meanwhile, Echo Company cadre at Forl Leonard Wood
prepare the orderly room, purchiese supplies, establish
aecounts, and prepare barracks for the new company. The
Gfah Divisiom sends a senes of 53 baison officers o non-
commissioned officers belore activation fo belp prepare for a
successiul masston. The 169 and the Q8h Devizion conduc
wun:kl}' conlerence calls o coomdinate detmls angd prl;w".i:
information for upeoming merements,

The THE mission culminates wilh the graduntion of the
OSLT n::,.u.'h: ol tranees, where o molivoted and dl:u;ii'lllnl:d.
group ol 128 and 120 soldrers ore ready o mpke an immeds-
ate contnbation fo their Army unils. The fimal imeremend
choses the ondedy moom ond ballets, replemishes supplies,
conducts the impctivadion ceremeny, and makes mitial prepa-
rions for nest yvear's mission, After-action commenls are
compiled and the 98th Division hosts a conlerence in New
Work, where all paricipants discuss lessons leamed and sug-
gest procedures o improvie the nest mission

Lessons Learned

ey lessons leamed from the receni TBE mission
|'|.|“|'|w:

A Cooplingtion among e sergeants on bamacks mles,
podicies, and arews of responsibility is key to success
The TBE company rarely has i3 own bumck sinee it
wontld be vacant pine monthe of the year, I an Aciive
Componem compuny has a small G of soldiers, that

company shares s barrack wath the TBE company. 11

all companies have large classes in session, the TBE
compiny splits and one platoon occupses ench of the
barrachs,

A The 9Eh Davision lason officer must amive well
before the mission begins, He opens accounts, srounges
billeting, coordinates transportation, amd ensures Ht

S Engrinieer

cach increment of THE codre receives longistical suppaort.
Thie division lizison officer is one of the moest impormm
individuals in the entire mission.

M Reserve drll sergeants muost do everything expected of
wetive drill sergeants so the two will be viewed as equal
in the eyes of tminees. Reserve dnll sergeants shaould
pull their fulr share of duties but no more. A successtul
technigque is o put TBE drill-sergeant slots on DA Form
6 (Daty Boster) and rotate each increment into those
spaces. During physical iraining, the st Engineer Bri-
gade wears specially purchased red eoad-guand vests
with white name tags. The brigade purchased vests for
TBE cadre and had nisme tags muade and sewn on before
the cadre amrived. Any octon that makes the reserve
cadre indistinguishabie from the sctive cadre pays big
diwidends.

Conclusion

he TBE mission con only succeed through tewmwork
Tuml frequent communication. Reserve Component sol-

diers must coordinse with their civilian supervisors to
attend annual trnining. Active Component personne| muast
prowide sccurate and tmely information on the training cyele.
There are many moving picces and lols of opporunities for
emor The TBE works becouse of & spint of oosperation and
constant coordinution. The troining base expansion is on idenl
example of how the Active and Reserve Components  can
work as equal painers o perform a difficolt mission.

Livirenunt Ceelonel Extes commands e 169 Snginecy
Ratfalion «f Forr Leoward Wood,  Prewlous  asafgnmesss
tietidle 53, 36l Englaeer Groep; wed 53, 430 Engieeer Rar-
relior. LTC Extes 41 o grochnere of the Unlted Satex Milliary
Academy and hedils @ doctorale in etvll enginesring fom the
University of Colorade,

Lignrenant Cauldle &1 executive afficer af C Company,
Jo%th Erpineer Battalion, aid serves ax eveciiive afficer of
e TRE eomipany. He 64 g gradieere of the Expineer Officer
Basic Courye o Freldy o degiee e ol eaglneertng from
Arkerrvax Srade Dindversin
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(RACKING THE CODL DN CLASS 1v/CLASS
SUPPLY POINT OPLRATIONS

Ay Carpterin Mark T Martine:
C racking the code on ey fo plan i conduct Cliss
INAClass W supply podnt operations on the bottlefiekd
can b pamful and, o not done cosrectly, can eause a
lesl el ||||5:Er Fhr:il:'ll!i.llg lll.lTI.llll: fillEr-ae li fevisws r.ﬂ.-\ll-.h. A
challenge for any brigade i b0 develop a standing opening
procedure (SOF) for munning o Class [WIClass W supply
poiie, wdennly those responsible for planning and renming it
jealled “prmming-the-rose™), and ram those mdividoals with
ihe rest ol the brigsbe scconhng W the S0P This wrjcle
desciibes how the drd Brigaside Combar Tean (3BCT), st
Armored Division, Fon Riley, Kansas, cracked this code
during their train-up for, and deployment 1o, the Nagkonal

Tiwining Center for Botiton G808,
menl irun by an overworked, sleep-deprved
enginee aasnull and odwiacke pl.'ll.mu:l lemcdior ) os o
the tusk force Clas IV Clas Y osupply point, 18 is mn by the
maneuver 54, According 0 guidance i FM 907, Combied
Anmy (toche feiegretiom, page O-9, (s centmal recenving
point for all olatele material in the sk oeoe secior s
eqablhed ond |.|-|.‘|-Er.HL"|.| I'I-'_!.' the task Foice, nol the IS
"F"lhlllhg the rome™ on the lask Torce 54 0% soanetinmes
ditficualt. He is oot traksed Tor this task, and his chaln of
commannd may view Class 1ViClnss V' oopertions as on
enigineer's joh. When the fask fomce pawri this tsk ofT on s

Doctrine Guidance

hasl ws once kiown as the engineer forwird supply

OFgEiie Engieers, i |J|_-Fr:||;||_-\. engineer |.:|||1:|l:|i|:|l:i-,:~: of Lhe

ground. We must educate our manewver brethren 1o comectly
vise hetr |=|:|.J;i|h=|r: ey I"'.'" lul:ln:.: 11!.\.'I!-|:rlii|.||u:lt' the Class [V
Class W supply jaodnt

T information n feld monuels ond all of the algebraie

|.1-Iu|||1:||1|_.: lnclors inko c;nﬂ'r.' understond and executable con-

Make It Simple

s first |||'i|.'|;: ENFINESTs LS do o edocate e
|'.|r| H:m]l:'\. maneuver rrmllllnul 1& ED -L'l.lnl.‘llhl.‘-r& -:.'l!|||'||'|l-|.':l|.

cepts, The IRCT uses acromymms (Figwre 1§ o simplify these

plimming lnctors md PowerPoint shides o present them.

Simple to Plan

n the IBCT, each 1ask loree 54 apld XO0 15 given what the

engimeers cill o “WELCOMES"™ card that outhines plan-

ning ciisfdertions & uisk Toree 54 mosl observe o
comfisgt i ficesslul Closs 1V Closs W 'h.llr.||'||:|- |‘~|:|i111. The
seronym “WELODMES"™ means the following:

W = Work Detail The 3BCT SOP calls fiar one
nenconmmissioned officer in change (ROOEC) and 20 sobdiers
i forme @ work detail, The NOO s nob on engineer and
unuull:.l 1% Tromm the sk foree 54 ~:|111r.|. The M) soldiers make
up three crews, The unlllu.iling ey downloads wire and
mines Trom l'q:rrrl'-: ||'|r|_1|.1g|1|'|u|: ssnels, anel 1he URLTIENE CTew
uncrales mines, nspects them, and conligunes them into pash
packages, The loadimg crew then loads the push mckages
oo sk [once transpoartition assets for rnspoet o forwand
mine dumps,

W
E

ork detail
quipment
ift assets

m <

TF Class IV/V Supply Point Planning Card

ém

c rﬂmmunmahnn
rganized layout

edical support

ngineer expertise

ecurity

EITE]!IL‘

PEJ.H'EH FOR TF PERSOHNEL ARD MHE

-Ir PLATODN UPoAD e D,

WORK SITE LAYD

Figure 1

Neevpenber FO08
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“Planning and running a Class IV/Class V supply poing is like having a tooth
palled—uno matter how many times you do ir, it's still not mueh fun,”
A task force 84

A Coaonmeend, Use the thgk loce's |1:E.u'|-"r|. El.|'III.I1I.‘|L'|:|.
|:||.|::l:-1|.|1:.I tactical svehicke (HEMMT) o Iranspor pl.tl..ll-
packages,

E = Equipment. Eguipment reguired 1o run the supply
[t includes wire gaundlels for ench soldser, handing
machimes, Hi BmLjan, crviars, aiwl Engi:necr L. Malerial
reguired to lay out the site includes bicyele flags or o hond
emplaced mineheld-marking se1, engineer tape, green and
red chemlights, and a picket pounder (Figune 23 A warm-ip
of sleep tent also may be needed.

% AR Camiinent. Each TF 54 '-hl-lii shouwldl mainthm &
focibocker with this necessary equipment thal can be ensily
transported o the Class [VIClass ¥V supply point sine,

L= LIf Assets, According (o the 3IBCT SOP, the task
force 54 requests maleriel-handling equipment (MHE) and
dclelifbonal trinsportinon assets from the forward suppon
hattlion's suppor opetaliong alficer. The Class TV A Tiss W
supply point bebongiog 1w the sk force respommble for the
tnaan effort has poonty for recerving 1T asses,

WAR During the plamning  process,  units
ahomld war-game and “rock dall” moving the MHE o the
Clats VN Tass ¥ wﬁﬂ} pini, Ensure that the forkhi
operaler is equipped with night-vision goggles for nighe
vperalics,

= Communtcatlons. The tsk foree 54 mmnkams
comunuricHions with the sk force 1metcal operiions
cenier (T, The EIIHiIh‘!L’I rn:pre.mnuui'-ﬂ wl the Class V)

| Tl

Class ¥ supply point maintains communications with

i:rlginc::r p’lull_u.:m': and the engineésr  Loanpuy T, The
engineer company TOC maintpins communications with the
enEinest %4 on the ehpineer htenlion u.ih:llnnlr.ul'r':n'hm:l'\-hl:
(AL net This commumication web is driven by the unit’s
signal plan and varies with each wnit

LAR Unimpment, A good retransmission plan for the
batfalion AL net is essential for this (o work,

0 = Organized Layout, The 3BCT uses the palletired lomd
system o deliver Class IVCliss Vo supplies. A stondard layvout
wis developed 1o give the wsk force 54 o baseling Tor using
this system effectively (Figure 2). During the Natiomal
Training Center rotation. each task force 54 revised the
standard layoud according to the mizson, encmy, termin,
freviapes, and time avaikable (METT-T}

VAR Comment. Mark this layout clearly before night
operations, becauise vehickes that wander into the work area
pfter dark pose 8 senows 2afety threat o personne|,

M = Medicnl Suppoert. The tisk force 54 must coordinale
for medical suppor and develop an evacuanon plan, The task
force Class IVAClass ¥ supply poant NOOIC meaintains a list of
trainesd combat lifesavers in each work group and the batle
roster of ol personnel ut the supply point

LAR The medical support plan mast e
synchronized with the fask force scheme of support for that
phise of the operation

E = Engineer Expertise, Each engmeer conipiny
supporting the task force in sector provides an engineer NCC)
representative to the task force 54, This MO s ned the supply

Flgure 2
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—

. Bulldog"G Package™

Bulldog “D Package"

Figure 3

|‘||.|i|1l MO and does sUpervise the work dets]. He
|"|rl::-'.'||J|:~u echnical ex perise lor 1he |'r||.~ul|-|'|:||;|-c_.i|g|.' XM=
T Oversses lhe ||i||1|.|'I|n|-: @l mnes, Tuses, amnd anlb-
|1:|.||-:i|||11_g dlEvices; and moniors and recorcds e -I,]I_IIIIlIIIil.,'.I:. onl
Class IVIClass V supplies o the site,

VAR Commenl. Use the same MODIC each time, so he
wall bnld & good working relatiomship wath the sk force 54

5 = Becurity, The task force 54 and staff, in cooperution
with the engineers, selects o Class 1Y lass Vo supply point
bocation that can be ensily defended apainst both mowmted
il dhamommied broops. The 54 develops amd enforces the
stle segurity plun. The tnsk foree prowvides o security Torce for
the supply point

VAR Comment. This task often s given ondy “lip service.”
The tusk force must imitinge @ secunty plan. Losing the Class Iy
Clisss W supply point o “dismousts™ his grave conseguences.

Simple to Run

plan s oaly good wntil the line of departire, s kéep
it as simple as possible, FM 907, page

B9, staley that most brigndes and negi

ey thee supply podst MODIC and asked him o build o oumber of

e B this case, ome pictare s worth o thowsend directives

Sustain the Fight
T e Class 1V Class W :q.u|'||'||:,' el Fllil}':\ a ]\.I::r roe 1

sustianing the fight, This act sommetimes is overlooked

il the call comes o emd the mission, asd then i
hecomes a reaction drll 1 recover lost bamier muternial. An
ey WY o pL;|n regovery aperlins 15 1o use 1he four “Hz ™
refreve, reconsolidie, reconfipere, amd rertreduce When
trunshioning from the defense, the implied tisk for ihe fask
force can be: “Conduoct battleheld recovery operations asing o
corlbective effor o rtmeve, reconsclickate, reconhgone, amsd
reintroduce Class Y/ kss Y supplies inlo the batgke” To
recover oistocle effecis, meconfigore the pocknges. wnd re-
intredduce  them o the fight B8 essentiol in o conductimg
sustained defensive operations, The Class IVICluss % supply
poim should be the comerstone for this operation. and the task
force 54 must be trmined in recovery opertions

{ Ceviitimieed on pige 50

ments in the U5 Armiy use posh packages (o
:».|:r|1|1||I:|.' amd |::-;|'r|.'|.|1l1.' |1|'.1nn|n|_-: el FEsAIEC T il
Class IV s W '-.1|.'|:r|'.||l.- pennts, Push packapes
wre® Che mwes] @lhcient wily bo gel [l n|__r|'|l wmcsimi
il wire and mines o the I'|J__l]'|1 spot on the
Fralllieheld, -.-nru-.:::ul]:-' when visu are T2 hours mio
your faiked sleep plun

Thee MECTT takes the psh-package congepl one
step further and provides the tisk foree 545 with o
“eookbook” thal descnbes the pesh  pockspes
{Figune 33 Each page shows o picture of ihe
muderial reguired For o purticulur type of obstack:
To facilitate banlhng and trinsporting, ihe puge
also shiows how the msenial 15 amungsd on the
palleticed  koad system flatrack. AL the Matiomal
Training Cenfer, this cookbook wis  extremely
helpful in mecovenng and reconfiguring  push
packoges so they could be used nznim m the nexi
hght For exomple, the iask foree 54 used the
coikbook b provide o picture of the G Package™

November JOUR
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The Origins of Military Mines:
Partii

H'.'. Maifoor Willtsem 8 Scfieck

g [P o mhis series fraces dhe oripiny af antivelicle
aiare s g comnternndne equipeend. Thosgle IF mey seem ol
the explasive aunvehicle mine predines the apperance of
Hhie feronk By wivene fan S0 yeaees! The eorfinaons @veletiog of
Hiese wedpons iy afeives v die defender’s need (o econnmize
Ins forces while prvtecting them from attack, This, o e
drivey the devedopment of e conpnlermine equimnent tre

afaekers il furve fo soccessfilly retadn el FTRETET LS

Anlivehicle Mines

ne of the carliest antivehicle “mines” was described
by military engineer Philo of Byeintiom wrowmd 120
B.C.,

aelvamced wulls (of & city) emply carthenware jars shoald be

when he recommended thar “in feco of the
bursed. These are plisced o an upnght position with their
moths wpward, stopped up wath seaweed or mmpenshafile
grass, and covered sath eanh. Troops may then s oyt the
i:|r~ with TRy, |:|1|||_| the Enpines iniel tmber fowers
brought up by ihe enemy will sink o them 1 Another
carly  example occwimed durmnge the Homman
UL b

i vnider one of the besteger's [oor missive siege engines

slee  oFl
lemegiem when Jewish feadols dog o tunmel

(poweriul  bolenme  rms  on wheelsh, resolting @ its

destructoon aned o three-doy delay mi the battle ! During the
Artienean Ll War, Confederate soldiers -;!-;".-:lnrn_'d amd
emiploved pressure-Tuged mnlroad mines tha destroyed al

beast two hewvily lowded trams in Tennessee: To counterac
the rfroad mines, the Union Army imiprovised the first

A German World War | vintage antltank mine lifted by U.5. combat
anginears prior to its destruction. (Photo courtesy of MiNtary
Enginoar magazine)

dd B

mane-cleanng roller, o dokcar |'|||'-.|1|.'-.l slowly in fmonl ol a

s o
|iszenmdsinve 1o detonmde ooy mines ahead ol o

Antitrack (Pressure-Fozed) Mines

eTmEn piomiene [combal engimecrs] mmproyed  the

first ambfank (AT) mines dunng  World  War |

im response b0 oonother  innovation o combit
engineering—i British-mude tank developed in September
F9L6 by Licutenant Colonel E. D Swinion, Royval Engineers
(REL Initially, the Germons buried stondard arillery and
mesrtar shells with a sensitive fuze pointed op. They also
emphsyed commuand-detonated mines, which are foremmners
af full-width-attsck AT miines. Later in World War L the
Germans improvised many ypes of mines, including o
wionden bax mine thit mensured approcimutely 14 by 16 by 2
inches pnd weighed pbour 12 pounds. Twenty 200-grmm
hlecks of explosive were placed In coch box, which was
mormnlly burisd showt 10 anches deep. Detondtion  was
ititinted by & hund grenade placed inside and agoinst one wall
ol the box so that the ALy |:|u.1.-|.'|| I|'.-I|l|.|;.'h thig wall The
muines funciioned by pressure as tnks passed over them on by
command  decopation,  Elece blasting  caps, which fiew
appenred e P9EDL greatly Geblicoed comimind detonation,”
Duiring Wordd War |, Germans scatlered their AT mines
random or n locally  crented palterns o remlorce wine
ohstacles and AT ditches i front of wrench Hnes.”

The Lierinians |1-::|_::|l| o dibnulaciure stincard AT irories in
1916 pngd produced nedrly three mmllion before the Anmastice
i 19]E Hl'_::n.:ll.lhl'.-'. nck imlormabicen on Uhe charierstnies ol
these  Tactory |1|1||.I'.||.'-i'|l avimes has come 1o
I||'_I'.| Ciermmuim Al siones accoumled of [ sy
nificunt portion of allied ok losses, mcluding
whi! | % percent of LS, tink casualhies, durimng
fthe hattles of 51 Mibeel, Calalel-Bony, Selle
amd ."l.||,'|.|-.|,=.".'l.||_:|||1|'||,' T |'he
provised AT mines dunng World War |

Brtish alsa n
'
viretres lve been wdenbbed: one hosed on o
pipe homb and the ther on & bomband shell ©
Im 19249, ihe

Ciermons  indregluce] the Tel

weries of maodern

This senes Toomesd

lermine 249, the first in a
pressure-fuzed AT mines
the basis for many of the AT mines wsed o0
iate. mcluding the LS, M15

November F9UT



Table 1. Origin of Mobility Equipment

Equipment Firsi Prololype Firsl Production Firsi Combat Use
Ban ks 1rpa LK. 1812 LK., Wastem Front, Wil
Tank mins rofer LUK, 1818 U58R. LS55A.,
Tank fmire plow Frasnce LK LUK, Sword Basch, Wil
Elgctronic ming deleion Frasniee Gesmany, Poleh Campalgn, 19346
Wehicle-mounbad lectomic Franee, Pra-Wwil LS. s,
ine deteciog
Flail LLK., 1842 LK., 1843 LLK., 2d E| Alamedn, 1042

(24 protatypes were usad in 1his batile.)

Reamabe-caninal breatlng France Diesrnary, 1940 ammany, Sevassapal, 1942
Damadilion snaks Canada LS., AnZin, May 1844
Projected line chane LLK, TEdd LUK, 104 LUK Calais, Sapiembar 1844
kire-ragigiant whsaked LK, 1947 Sweden, 19408 LLKE.., Marih ARlea, 1941
welicla
Seatistubile fine-charing Francs, 19804 laras
sy simm
Full-sadcith mmirse rake UE, 1880 LLE,, 185 LLE. (Sl Svar. 15091

Antihull {Full-Width-Attack) Mines

Tht' Russian AKS, o tilt-rosl-aciusted Blast AT mnime
that appedred on the Bussian (ronl d:l:ring Wiomld War
I, was probobly the first e foll-wedth AT mine,
However, the Clermans developed the firsdt modem full-
width-atack mine toward the emd of World War 11 Calbed
the Hohl-Sprung Mine 4672, i emploves) a tli-rod fuee and
shaped-chirpe kil mechanism,” Although 59,000 of this
mine were prokluced, There e noneports that i1 was ever
wsesd in combut. " Nevertheless, it represented o significant
improwement inoming technology, The French probahly were
first 1o fiehd o omeslern foll-wadth-atock mine when the
Model 1943 entered service m 1943

Another important advance in the evolution of the full.
width AT e was the Bussaan devebopment of mifluence
furing. both seismic (Y210 amd magmetis, during Wrld
War IL"! This combination of o shaped chorge with 4 full-
width-uttock luee his proven extremely effective. [1s grenter
conerage enobles emplucing undis I ped the same obstacle
effect with sgnificuntly fewer mines per Kilometer of fronl
Additionally, this type of mine often produces o K-kill
{catastrogshic. Kalll, with Fatshities 1o crew members ol all
vehicles, inchudhing tanks and other tricked vehicles. This
lethality  dehnitely  decrenses the willingness of combat
vethiele crews Lo “hul] through™ o mined area

Side-Antack Mines. The asdvent of shoolder-fired AT
wieapons, beginning with the LS. bazooka in 1942, led 1o
the development of side-atsck AT mines. First employved by
ihe Chermans and Sovieas during World War 11, these mines
were based on the Paneerfaust 'S The carly Soviet-made
LMG reportedly is still being used by Nonh Korea,' This
type of mine is difficilt w employ due to its large sice and
because it must be empliced abovegroand.
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Wide-Area Mines, The predecessor of the wale-area
lindmine—one thut senis & munition oward s arget without
humin guidenee—is the Russian “dog mine” of World War
1. Advanced wide-area mines are now emenging in Weslern
Ewrope and the Linied States,

Mine-Emplacement Systems

he lalion AR} Thermos Bomb falso called Amnti-

personiel (AP) Bomb Muansolinid was ome of the hst

scatterable  mine-laying  systerms wused o combal
Scodtered by pircrafi, i was used fairly extensively in Morth
Afric from 1940 1o 19423 Another early scaterable mine was
the Genmon SD-2B Schmetterding (botierfly). It was used
effectively agninst the Poles in September 1935 Both tvpes
employed untidisturbunce und tme-delay fuang, The Gemnons
Alsey developed o chister-bomb vermsion of the 50-2 that had
pirburst or impect furing. An aircrmfi-dropped  bemb contaimer
could carry 24 Themmes bombs as o suboomition.  The
Schmetierling could be camed as submunitsons n the following
chester-bomb contniners: AB 23 (13 50-2s), the AR 250-3 (104
SD-25). the Mk 500 (6 SD-25), und the AB 241 (24 SD-25),'7 In
nddifiem t Podund, the Schmettecling wos used in France, Morh
Africs, Taly, England, and Russia,'® It coulkd be dropped by one
of 15 LaftwalTe groups equipped with specially modifed aircmi
(Ju-Bs. Do-17s, Me-109s, or Ju-87s).'" The US. Air Force
copied this mire. called it the M-B3, and used it agamst Germiiny
and later in Kores™ and Victnam.™' In Genmany, Knipp
developed {but did ot feld) the first mechonscnl mims planier,
which was towed behind a TL,|_1i.'_rlu.|1I:.E The LLS, Munne Corps
developed the firs vir-scatiernble AT mine—the Douglos Model
1 frowm 1952 40 1958, The first one to enter production (in 1975)
appears 1o be the US-made UH-1 helicopler-mounted  M-56
system, which used the M-34 AT mine. ™
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Table 2. Origin of Countermobility Equipment

Mine/Fuze Type 3 First First First
rototype Production Combat Use
Tunnel mining Assyria, ~1000 BC
Caltrops Greece, 330 BC
Explosive tunnel mines Florence, 1403
Self-contained AP mine China, 1277 China, 1277 China, 1277

Electric command- detonated mine
Blast AT Mine

Bounding AP mine

Chemical mine

Flame mine

Mechanical boobytraps
Side-attack AT mine
Full-width-attack AT mine
Fixed-wing aircraft- scattered AP mine
Fixed-wing aircraft- scattered AT mine
Helicopter-scattered AP mine
Helicopter-scattered AT mine
Tube artillery-scattered mines
Rocket artillery-scattered mines
Vehicle-scattered mines
Manpack-scattered mines
Radio-controlled mines

Tilt-rod fuze

Daisy-chained mines

Coupled mines

Boosted mines

Breakwire fuze

Tripwire fuze

Railroad mine

Electronic boobytrap

Low-metal mine

Influence fuze

Antihandling devices
Mechanical mine planter
Blast-hardened mines
Antihelicopter mine

Integral electronic antihandling device

France, 1858
Germany, 1917
u.s,, 1859

UK.
Confederacy, 1864’
China, 1277
Germany, 1943
Germany, 1845
Germany, 1930s
u.s.

U.S., Vietnam
U.S., 1970s
U.s., 1970s

U.S.8R, 1970s

Finland, 1939
Germany, 1942

Germany, 1942

Germany, 1573

Confederacy, 1862

Germany, WwIl

Viet Cong, Vietnam War

Germany, 1918
Germany, 1930s
Germany, WWII
USSR, 1943
Confederacy, 1864’
U.S.S.R., 1943
France, 1948
Germany, 1930s
U.S., 1960s
U.8.8.R., 1970s
u.s, 1975

U.S., 1970s

U.s., 1970s
U.S., 1990s
U.S.S.R., 1941

U.S.8.R., 1941

Germany, WWIl

U.S., 1960s
Germany, 1939
Germany, WWII
Yugoslavia, 1980s
Finland, 1939
U.S.S.R., wwii
Germany, 1930s
U.S.5.R., post-Wwil

Italy, 1980s

italy, 1980

France, Sevastopol, 1858
Germany, Western Front, 1917

Germany, West Wall, 1939

U.5.8.R., Kursk, 1943
China, 1277

Germany, Eastern Front, 1943

Germany, Polish Campaign, 1939
U.S,, Southeast Asia, 1960s
U.S.5.R., Afghanistan, 1980s
USSR, Afghanistan, 1980s

U.S., Gulf War, 1991

U.S.8.R., Alghanistan, 1980s

U.S.S.R., 1942

U.S.8.R., 1941

Finland, 1939

Germany, North Africa, 1942
Germany, North Africa, 1942
U.8.5.R., Afghanistan
Germany, 1500s (7)
Confederacy, Civil War, 1862'
Yugoslavia, 1990s

Finland , 1939

U.S.S.R., Wwil

Germany, WWII

Mujahideen, Afghanistan, 1980s

Viet Cong, Vietnam War

'Confederate States of America, 1861-65.
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Countermines

he original countermines were tunnels dug by
T besieged defenders to disrupt enemy mining efforts.

A countermine was successful when an enemy
tunnel was intercepted. Inevitably, a confused, close-
quarters fight in the dark followed, as the two sides fought to
control the tunnel.”* One example of this occurred during
the siege of Barca about 510 B.C, “The Persians excavated
underground tunnels that reached the walls. Among the
Barcaeans there was a skilled worker in brass who took a
brazen shield and, carrying it round within the wall, applied
it here and there at places where he thought the workings
might be. Where there were no mines the shield was silent,
but at places near mining operations the shield made a
vibrating sound. By countermining at these points, the
Barcaeans broke into the enemy’s works and slew the men
they found there.">

Explosive Countermines. The first identified use of an
explosive countermine was during the siege of Belgrade in
1433, when John Vrano used black powder in a countermine
against the Turks.?® In this application, the intent was to dig
close to the enemy’s mine gallery and emplace and detonate
a charge that would collapse the tunnel and kill the miners,
This type of explosive countermine was used up to World
War 1.2 During the Thirty Years War in central Europe
(1618-1648), some defenders released poisonous antimony
gas into tunnels to kill miners. >

Manual Breaching. The first deliberate breach of a
minefield was by Colonel Serrel's Ist New York Volunteer
Engineers at Fort Wagner, South Carolina, in August and
September 1863 during the Civil War. Union sappers
literally dug their way through the minefield using

traditional siege warfare techniques.”

Mine Plows, Rakes, and Detectors. In 1918, the French
developed the first plow-equipped tank, which was based on a
Renault FT-17 tank.*” However, plow tanks were not used in
combat until D-Day in 1944, when the British 79th Armored
Division employed a “Bullshorn™ plow on a Churchill tank at
Sword Beach.*! Modern versions used by most countries,
including the United States, are based on an Israeli design.
The highly successful full-width mine rake was first
developed and used by the United States during Operation
Desert Storm.

The Germans, French, Russians, and Italians entered
World War II with metallic mine detectors, but information on
the details of their origin is lacking.32 During the interwar
years, the French developed the first vehicle-mounted
electronic mine detector on an R-35 tank.*?

Bangalore Torpedo. Captain McClintock—an engineer
officer in the Bengal. Bombay, and Madras Sappers and
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Miners—invented the bangalore torpedo in 1912, Its purpose
was to counter problems caused by the rise of barbed-wire
obstacles during the Boer War (1899-1902) and the Russo-
Japanese War (1904-1905). The torpedo, which took its name
from Bangalore, India, where it was developed, was originally
a 5.5-meter length of pipe filled with 27.2 kilograms of
dynamite.** Early in World War 11, the torpedo was found to
effectively clear a path through minefields, and it remains a
standard item in most armies. In 1944, the United States began
experimentation for a supplemental system that would use a
bullet-trap rifle grenade or small rocket to deploy a length of
detonating cord,® but these devices have not been generally
accepted. A more likely successor is the U.S. Antipersonnel
Obstacle-Breaching System (APOBS), which is based on the
Israeli-developed POMINS.*®

Mine Rollers and Assault Bridges. At the end of World War
I, the British developed a tank-mounted mine roller as a
countermeasure against German AT mines. Major Martel (RE)
explored the possibility of producing mine rollers and assault
bridges that could be used by armored vehicles. Martel was
assisted by Major Inglis from the Engineer-in-Chief’s branch at
general headquarters. Inglis, an engineering professor at
Cambridge, had designed a prefabricated tubular mobile bridge to
carry tanks across a clear span of 100 feet. Three special tank
battalions, one commanded by Martel, were formed at Christ-
church in Hampshire, England, in 1918. Each battalion had Mk V
tanks designed to accept either mine rollers or to push/pull mobile
bridges. Although the armistice came before the units were
operational, Martel continued trials with the one remaining unit,
called the Experimental Bridging Company, which was tran-
sitioned to the civilian-controlled Experimental Bridging
Establishment in 19257 The mine roller was first used in
combat in 1940, when the Russians used it to help breach
Finland’s Mannerheim Line.*® The highly successful Russian
Mugalev roller, which first saw action in 1942, was developed
based on this expel'ience.39 Most rollers currently used by former
Warsaw Pact countries, Israel, and the United States are patterned
after the Mugalev roller,

Snake. The demolition “Snake”™ was first developed by
Major MacLean, a Canadian combat engineer from the |1th
Field Company, in October 1941. Originally nicknamed the
“Worthington Wiggler™ after F. F. Worthington, commander of
the Ist Canadian Tank Brigade, it was basically an oversized
bangalore torpedo. The Snake consisted of sections of 3-inch
diameter pipe loaded with explosives, which could be coupled
together in lengths up to 400 feet and pushed as a unit across a
minefield ahead of a tank. The subsequent detonation would
clear a path through the field. The Snake was demonstrated
successfully in February and March 194241 Although the
U.S. Army was equipped with a small number of them during
the campaign in North Africa, the Snake was first used in
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combat by the U.S. Ist Armored Division on 23 May 1944
during the breakout from the Anzio Beachhead.*?

Mine-Clearing Line Charge. A British-made, rocket-
deployed, flexible line charge called the “Conger” was
developed to overcome the shortcomings of the Snake. The
Conger was the first modern mine-clearing line charge.
Consisting of 330 yards of specially woven 2-inch diameter
flexible hose, it was launched across a minefield by a 5-inch
rocket. After the hose was deployed. it was filled with 2,500
pounds of a nitroglycerine-based liquid explosive known as
822C. Because it was so dangerous, the Conger was used in
combat only once by the British 79th Armored Division
during the battle for Calais on 25 September 1944.* Modern
mine-clearing line charges like the U.S. M58 MICLIC and
the British Giant Viper evolved from this device.**

Mine-Clearing Flail. Lieutenant Colonel Colman, a South
African engineer, got the idea for a mine-clearing flail when
he saw a tracked vehicle drive by with a length of wire
wrapped around its sprockets. The wire hit the ground hard
with each revolution of the sprockets. Colman’s idea was
developed by Field Marshal Montgomery's 8th Army in the
general headquarters workshops in August 1942, Twenty-four
of these flails, called “Scorpions,” were first used in combat
during several British breaching efforts in the Second Battle of
El Alamein. ¥ Eventually, the British consolidated the flail
and many other specialized armored vehicles in the famous
79th Armored Division. Commanded by General Hobart, RE,
this division—known as Hobart’s Funnies—was probably the
most advanced combat engineering organization ever de-
veloped.*® Modern descendants of the Scorpion are in service
in England and are the forerunner of the jointly developed
German and Israeli Keiler sy.«;h‘:m.‘ﬂ

Remote-Controlled Breaching Vehicles. The first
prototype, remote-controlled breaching vehicles for cutting
wire obstacles were developed in Germany and France
during World War 1.** The Germans were the first to
produce and deploy remote-controlled minefield breaching
vehicles by using both an expendable charge-carrying
vehicle (the “Goliath™) and a nonexpendable vehicle (the B-
[V) that was intended to drop its charge and withdraw before
the charge detonated. Although these vehicles were used
with some success at Sevastopol in 1942 and Kursk in 1943,
they were generally considered failures.®”

Sea Mines

he Chinese first employed sea mines in the 14th
century. The oldest known European design for a sea

mine was presented by Ralph Rabbards to Queen
Elizabeth 1 in 1574°" In the West, the first known em-
ployment of sea mines occurred in 1777 when Captain David
Bushnell. an American Continental Army engineer. attacked
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British ships on the Delaware River with floating mines. He
also made the first submarine attack in the history of warfare
and commanded the Company of Sappers and Miners that
stormed Redoubt 10 at Yorktown.?' Robert Fulton and Samuel
Colt both experimented with sea mines in the early 1800s but
lost interest when their efforts were not well received by any
government. The term “torpedo” was first applied to Fulton’s
submarine engine. Floating mines were used by the Russians
during the Crimean War in 1855 and at Canton, China, in
1857-58.52 Their first significant employment, however,
occuwrred during the American Civil War, where they were
responsible for most of the Union ships sunk.>3

Antiaircraft Mines

his type of mine is still emerging from the technological
shadows. The first improvised antihelicopter mines

appeared during the Vietnam War and were used by the
Viet Cong on potential landing zones. > During the Cold War, the
Russians developed an antiaircraft mine based on their surface-
to-air (SA)-7/14 missile for use by their special-purpose forces
(SPETZNAZ) against NATO airbases.™ In the 1990s, Britain
and the United States had developmental programs for producing
“smart” antihelicopter mines that could be deployed to engage
low-flying helicopters, but these have been cancelled.”® How-
ever, a Russian company is looking for partners to help fund the
development and fielding of the “Temp 20.” an antihelicopter
mine with a lethal range of 200 meters.>’ Some of the tech-
nologies being developed for the Ballistic Missile Defense Office
could even be considered orbiting space mines.

Conclusion

his series of articles has explored the origins of
military mines and the ingenuity of the engineers

who drove their development. (See Engineer. July
1998, for Part 1.) The evolution of these necessary
but unglamorous weapons will continue. Antiaircraft/
antihelicopter mines and possibly antisatellite "mines" will
almost certainly appear in the future. So far, history has
shown that whenever a new means of movement appears in
the attacker's repertoire, the military engineer responds with a
defensive countermeasure. B

Major Schneck, a professional engineer, is the Assistant
Division Engineer, 29th Light Infantry Division (Virginia
Army National Guard), and a senior project engineer in the
Countermine Division, Night Vision and Electronic Sensors
Directorate, Fort Belvoir, Virginia. A veteran of both the Gulf
War and Somalia, he has published numerous papers on mine
warfare. Major Schneck is a graduate of the Command and
General Staff College and holds a master’'s degree in
mechanical engineering from Catholic University. His e-mail
address is: wschneck@nvl.army.mil/.
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(Continued from page 43)
Sell the Idea

o matter how great his ideas, an engineer is worthless
N to those he supports if he cannot sell himself and those

ideas. Unfortunately for engineers, infantry and armor
officers make the final call on the brigade SOP. New ideas are
a hard sell, especially to those comfortable with the “old
ways.” Engineers in the 3BCT developed a PowerPoint slide
presentation that shows the Class IV/Class V supply flow on
the battlefield. This presentation points out o the task force
S4s that the supply point is their responsibility and
demonstrates with the “WELCOMES" card how easy their job
can be. After the 3BCT commander blessed the concept, it
was included in the brigade’s noncommissioned officer and
officer development plans. Then, with a measurable amount of
insistence on the part of the engineers. the Class IV/Class V
supply flow was exercised during the home station train-up for
the National Training Center. After receiving guidance, the
task force S4s took ownership of their supply points and ran
them quite well. This achieved the brigade commander’s
intent to free up the engineers and use the brigade’s limited
assets to push enough material to keep those engineers gain-
fully employed on the ground.

Maximize Assets

“Mine warfare logistics at the task force level can be
complex. It requires prudent use of scarce haul and
materiel handling equipment and demands positive command
and control.” With dwindling resources in personnel and
equipment across the Engineer Corps, it is paramount to use
all the brigade’s assets for Class 1V/Class V supply point
operations. Training maneuver elements in the brigade before
they deployed to the National Training Center paid high
dividends for the 3BCT—and it would be time well spent
during any brigade’s train-up, Key tasks for engineers are to
simplify doctrine, assign responsibilities, sell the idea, and
train maneuver elements to take ownership of the supply
point. When a unit can free engineers from processing mines
and mass their efforts on mine emplacement, they have
cracked the code on Class [V/Class V supply point operations.
(==

Captain Martinez is commander, A Company, 70th Engineer

Bartalion (Mechanized), 3rd Brigade Combat Team, [Ist
Armored Division, Fort Riley, Kansas. He served in Operations

F M 20-32, Mine/Countermine Operations, states that

Desert Storm and Intrinsic Action and has completed three
rotations to the National Training Center and one to the
Combined Maneuver Training Center. CPT Martinez is a
graduate of the Army Airborne School, the Engineer Officer
Advanced Course, and the Combined Arms Service School.
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Through the Breach:
A Tanker’s Perspective

v Capiain Jeffrev Eralfey

uioibes sech as this muy sUr emeo-

tEams ol ebishelel in LUK, lorces

Becunise all of the bresches dur-
g Dhessert Stoarm were successhul. 11 s
aiiporianl o node, hiowever, (Bal the
oty of our forces (excepl the Mi-
e drcigwais @ind o 20 Aomwored  Dav-
wion brigashe | imane uveredd Lar lo the wes
of s main defenses, ln every cise, lhe
||:..'p..|:| fedslance was vaslly weaker e
a I1aér that |h:|1|:|-.1|||r:.- ne-
gabed the B0 percent casualiy prediciions

|'l||.';|1|.'l|.'q.|

for L5, breaching foroes,

| served as an ncling engineer plu
o lemder with BF2 3 |'.||._|'|1u:|.':'~. [ Bt
Armored Division) for 0 Combal Ma
[T TRTET Center, Hohenfels,
rofetion and conducted well pwer [

Training

breaches as a tank plaioon leades, exec
utive officer, and acting commancder of
prmer-heavy weams. [ have held both
tunker and enginecr viewpoiis theowgh
field irnining in local raining aneas amd
comiral  troining centers and  fonmal
schooling ot Fom Kpox and Fon
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Leonard Wood., Through my experi
ence, one fucl has proven isell over
and ower: the muoneuver anms and engi
neers lack o common understanding of
bresching wnd only work teoether when
farced 1o conduct o hreach

Hrogehine Issage

M B3], Combimed Arms
Fn"l‘rc'cr-e'l'.ll'im Chperations, lays the
framework for @ common vision,
bait the principles of this munual wne nid
always followed or understood by units
in the held
FM TI1-2, The Tk amad Mechanized
fnfniry Hattalion Task Force, sinles,
“Combal engineers are locoted with the
bresching force of the battalion (o per-
form hosty bresches. However, time
and  distance  (actors. moy  require o
I|:|:.'I:r hresich 'hﬂ.' mmmsenver units with-
ol drect  engineer  parbcipsiion.”
Likewise, engineers are often thnesi
Torward of bodh light amd mechanized
wmits amd ure wold o rediee obstacles

witth liktle more than direct-fire suppor
The disjoanted g'||||_l._l.|'..'|~ mEy e Cin-
rectedd oy fudure verswons of FM T2
Becuise engineers don’t use the lerm
“hasty,” mnad the mew FM ST A-] wnll
elimimnie ench distinei apeerallon il
Iiberae, mm-strde, ede ) and .i.u.'.gnim'
thern all '-.|:|1:||1|l. oA i U heemch.”

In my EXpeEnence, engineer i
mineever soldiers when [need with o
breach oflen view esch other as adver.
sares who gel in the Wiy ol the ms
seom, S |.|1|.|'-c'-r|;||:||! peEnid 1% Phaa ..'n,';||||-.|'1
o lame throggh on obsacle 15 not con
ducting o bremsch; 115 one seoll i il
the operation. & breach s 6 combined
s operalion mvidving not just engn
neers and Lankers bul every banlefield
{HES

Somewhere in the mdddle of the engl

ogeEraling  syslem element
neer amd armor “hagh grounds” 2 an
elfective way for these branches o
wark together 1o breach an obsiacle ol
continue with an aiteck. This s where

task force and brgade combat team
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rehenrsuls and trining become essen-
tial—before units deploy 1o the Geld, 1t
is imiperative {or the unit i develop o
cohesive plan for o breaching operation
a5 enrly ns possible and o bring ull par-
ticipoting elements together o onches-
e the comples operation. Through
refinemwent, the breaching plan s
developed and captured in the unit's
slanding opersting procedure (540F) as
un effective reference for both manes-
wer and support units,

Cument docirine does ool peovide
insight concerning an cffective middke
ground for bresching openmions Mos
urmos mamels reserve o few pages o
redler amd plnw operations and amply
state thal armor umits will gel sappo
froan the engineers for lape obsiscles,
Engineer munuals are also lacking, For
exumgle, the obsiscle-reductmn capi-
biliey of winks s sviewed as oan aller
gl naamily fon '|1I-|'u1l'|nk'_. Ewen FM
Q- 135-1, thie docirinal bible on Bresch-
Ll operations, beirely  mientsians Gk
obstacle reduction, 1 sfmes thal plows
wndd rollers e mechinscal  meductson
wety bl Boes nod .:':-:pl:iin w15
el H0-32,
termnne Chwerohiony, desvodes one pige
Eachi 16 the |'|||:m- and mller { Lest we
fodpel how aimiportant lanks are, 1 was
the liradsiciion of Brtish tanks thal
opened the ware and trenches i France
b help end the sialemeite of Workd War
L} sance there s no elfedtnve monual on
the tsctical emplovment of either the
plivw or the moller, tankers muos discover
the tectics, technigques, and procedures
(TTPs) for unit 50Ps and operations on
their own. Toe spur sdcas and raise
awareness, | ofler some personal obser-
vistions on identifying obstacles, wavs
o maneuver i them., notes on equip-
ment, and breaching  technigues  thai
have proves! successful in the field.

Employ Hem Mirne i

Chstucle Intelligence

5 with any successiul combat
operation, o swecessful breach
begins with accuraie reconnais-
sance. Through irial and emor, 3-67
Armor lewmed that the most effective

52 Engirger

method  of locating  obsacles, by-
pusses, and polential redoction sites
wigs 10 pul an enginger moa scoul vehi-
cle that overwniched named wreas of
mberest @nd have him gather obswocle
ntelligence, Armmor  baitalion  scouts
Enow the wsk (oree or bripgade combat
team commander's intend and hove the
“manenver view” of how (o conduct the
operution. But no one has more knowl-
edge of obstacle composition, dimen-
sions, amd purpose than engineers.
When they are in the same vehicle,
armor and engincer soldiers frm an
elficient team o locute obsicles and
locate and mark potential bypasses or
create lines not covered by fe. Othe
recolnaissance assets, such a8 te bri-
gade reconnalssakee oof, wnmanncd
gerial vehicles, scout belicoptess, and
conrhal pbservietion LiEing leams, niy
be availibde depending on the prisaily
af the mibssdom a0 the overall seheme of
aeREralicms,

Breach Ohperation Manning
I )

VEN as reconniissinee personnel
are belng deploved, the com-
riinder amd stdT must stan plan-
ing for 4 breach in EvEry olfensive
course of action, 11 &8 sale o asswome
thal our Torces wall be ander bl dinect
and indivect re, becuuse the eneny
ey ohidacles o channel and s piTiife
lorces qust as we do With the ".FI-I.'.(‘I_| il

breaching eperations in mimd, the task
force or brigade combat weam breach
force miust mancuver ioward the fronl
of the formation. I§ o breach is immi-
nenl, their best location s second in the
order of march.

Baoth FM 17-15, Tank Platoon, and
FM T1-2 sinte that the roller 1ank
whaoield Bead ima breach, becouse ot
ts designed o detect manchields. This
technique may be effective if units can-
ol wisually ldentily mines or loecsie
them with the tank’™s thermal sites. The
rofler taink meay also find enemy seal-
terabile mines. With the densaty of con
wontbonal wnd somiteralsle mines, liow
ever, the roller tank may be well et
e leading edpe ol the minefield be
fowe the roller hite o e amd thus
determines the minelield s location.

| Iwiive miod olfmierved s ofder ol
march o he
ridlber Eumik B B nkpssive, |'||1||h|.-r:n|:a

ellectve, becinnse Lhe
beasi that 1= 1l-sored to lead o combat
formation, Lend anks shoobd not have
menumled equipment, becanse they musl
be Eillers on point that clear the imme-
dinte area for the formotion and hx
enemy vehicles with direct fime. Tanks
with plows and rollers should then
meve bBehingd terrain or af a sale dis-
tamee for the rear of the leod fanks,
Within o tank company, the modi-
fied tuble of organization and eguip-
ment  distribules one plow 1o each

An A-ET Armor M1A1 moving to 8 company assembly area. MNote the deliber-
ate origntation of the gun tube away from the roller assembly.
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plotcm amd o molber an another nk in
the company, Since fank  platoons
rarely manedver on  their own and
never maneuver plone in o breach, this
division of resources is a senous viola:
thon ol unity of command that is usu-
wlly  corrected  through sk organ-
pration in the feld, The most effective
bresch forces | hove seen hove hocl a@ff
of the redisction dssets mossed in o
pladoon. In n few missions, we al
templed 1o aitach this plutoon under an
engineer company commiander. Fow-
ever, these pitempis had  disastros
resulls because the wnits did nol use
guns in the batile, Tanks wene ireated
as engineer vehicks, and the com-
pany's killing copability was reduced
by one-third.

To be susccessful, both munewver
and engineer chains of command must
remiain intact, Althowgh the moneuver
commander  commands  the  breach
force, the epgineer commander moy
control the redoction elemem within
that force, This orgamization alliows the
manenver communder 10 comentrie
ot the security element and the critical
task of comrolling dirset Gre ot the
rednictiomn sils

Muobility Assets

he equipment avialable for a
I bresch s pot limited 1o ank
andd emgineer armoresd  viehicle-
Buanches] bridges (AVLEs)L mine<cleanng
hine chirges (MICLICs ), armored viehi-
ehe-launched MICLICs (AYLMs), ban-
palbore torpedoes, and grapphing hisoks,
A spccessful bresch s 0 combined
effon  smadving  engineers;  indireci,
counterdsaiery, and smioke missioms of
feld arillery; morars: adition |imnes;
infantry suppodn; and sometimes chemi-
citl corps smeke, All these systerms ane
excellent in their own way, bl this ari-
cle concentrales on integrating the M1
tnk with mire-cleoring plows amad roll-
ers with engineers,

Armor Equipment

Arrnor mamueals ore Gacly wenk on
descnibing breaching missions. Three
hr!:ﬂ'.'hlrl“ methods e discuswed in
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FM 71-2: employing an M1 tank with a
plowdroller combination, using an MES
recovery vehicle with its blabe down,
and simply driving throogh, FM 17-15
describes the disastrous method of stag-
gering plow tanks o create wider lanes,
This method often leads o @ live mine
in the gpaoil that explodes on the second
tunk. FM 1 7-15 also instructs wnk pla-
toon leaders to wse the cleared-lanes
mirking svstem (CLAMS)Y 1 believe
thit most of these systems were furmed
in after they proved o be ineffective.

[n my opinion, the most effective
method of wnk obsiacle reduction is
with the plow tunke [ digs bebow mines
and then uses spoil o push them to the
sides. Ay vehicle thad stuys within the
irack of the tank is safe from mines.

Contrary o the beliel of some sol-
diers, a plow does not necessanily slow
a nk during movement. The main
planning consideration for plow fanks
i5 1o Kecp them away from wadis,
stircambeds, bridges withowl the appro-
prigte militnry boud elussification, and
olher  restricted  terrain that  would
impede  mivement. A fank iy much
lengeer with a plow atached and cannot
drivie through steep dips, 1F o plow digs
in, crews must scrape the muod and din
off immseditely, [F they don't, the
added weight may cawse seuls 10 burst
on the suspension in the front of the
lank.

Roller mnks have some wses bl
generally are considered o be more
trouhle thain they are worih in the armos
commimianity, Several tnk manuals sug-
gest leiding un attack with a roller tank
s fimad the leading edge of the mine-
fizhl. Hivwever, anvone who his ma-
meuvered with them wsderstinds thiat an
attack with & soller point man would
bive all the momentum of a lethargic
anidl. Basllers were designed w be cur-
ricd to the batilefield on o lowboy
trailer, and wthe receiving wnk would
wleeady bove a8 mounting kit secured to
the fromt slope. The crew only insulls
rodllers on oo tonk in the atsck position
before crossing the line of depamure,
then it maneuvers throogh tee breach as
the proof tank and drops the rollers on

e far sade 1o be rermeved later, o this
mtssaom. and s massion only, & ooller
i effective. Prdonged wse of a roller is
subcade to a tank, During one field exer-
cise, o wingman lefl the roller on a 1ank
for pn enlive month because the uni
lacked support 1o mansport i ook
phout nine months o replace or repair
all e shocks wnd seals of the ank's
SLSPEnsion thit wizre destroved l.'l:|-' e
exirg weight,

There ix & muajor Class IX supply
problem with both the plow and the
roller, These systems are nol reportable
and eon bose deadline visibalivy, Meither
system 15 repirtable, so we could order
all the parts 02 prioany, nomndeadline.
Even with this priority, the averapge
shipping Wime for plow pards 5 ahoul
nine mamths and phout g yveur for roller
parts, Crews thal connol repair desd-
lined svstems do net frwn o them,
Adter o short time, no ong i the unit is
fimiliar with the equipment and it s
ignored. Even flem mangers could o
help ws pet pards Foster because of
the lock of emphasis on this vital
ayuipment,

Engineer Equipment

During most of the heavy fask force
operations | hive been imvelved sdth,
engineers believed that the besi breach
ing equipment wis the MICLIC and the
AYLM, The prevailing belief among
armor personnel when they saw the
MICLIC or AW LM being prepared for
the point of bresch wiss “Get the
ploaws reasdy, the MECLIC won't work”
Engineer  aller-action  reporis  from
Desert - Storm contwin the  (ollowing
comelusions:

“Units paced an overeelinnee on
the MECLIC ax the answer oo all their
breaching problems, This was due o
the ignovance of theeat mine capabili-
fies, ponoy MICLAC draining o Bome
stafieny, gnd the general ook of an
eifrctive trmiming  device ar buirieg
stretegy”

“The MICLIC svstemr saffened fream
severnl seriony shorfoomicgs. During
fest firings the system suffered o 30
percent fuitiere rmte,”
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Even when the MICLIC fires susc-
cessfully, it can only clear o 1IK-meter-
lomg path in an obstocle. This is excel-
lent For smisll obstacies, bul mol for the
deep obsincles found in many breach-
ing operutions. FM 90-13-1 acknowl-
edges that the MICLIC has a “skip
wone,” where mines are leli uniouched.
Also, deeply buned mines, nonpressure-
fuse mines, and overpressure-resistant
mines ure very resilient aouinst ihe
MICLIC. A major advunisge of nk-
miunied svstems is ihat they cun keep
going Lhrough on obstacle without a
lengthy firing process. Since cingloeess
cunnet sceomplish a beeach aloae, it b
essentinl that they work closely with
nunkers to perform the ogeeralion.

Keduetim Techniguoes

combinations o

he  pousible 7
breaching aases and methods o

use them ore nlmost unlimated
The methods | have wsed mosa are the
MICLIC plony tunk combinption and
the plosw tankfroller combination, Huol
regardless of the method, all breaches
must be the mak foree's o comibal
team’s men effon, Hecwese an pknck
hinges on the breach missmon, Every
assel—iancluding most of the ampimi-
uon, close air support, dire prorey,
firefinder radur, und smoke platoons—
sl be concentrated ol this decisive
point, Using these dgssets, the com-
mander maus build the breach Tondu-
mientals of suppress, obscure, secure,
and reduce, To accomplish this, he
wrganizes the breaching umit inlo sup-
o, breach, amd assault forces. When
forming these forces, he must relain

uikil mslegrty and the existing chamn of

curnmiml,

Success hinges on keeping those pla-
W o conpimies intnc ander the
manenver commumder, with the engi-
meer comanander as o nghi-hind  man,
When teams are in place and firing on
the enemy, (he support force com-
mander calls for andirect fires and
sk missaons, His mission dictales o
gowwd view of the batbefichd, which gives
him the best overnll view o comtnol
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these fires. Anillery and amor batialion
mioinrs musl be used to the fulbest For
fires und smoke missions, [F they foil,
tmnks con fine volleys of high-explosive
untitunk rounds in front of enemy posi-
tiony 0 creafe obscurmtien from soil
When the effects of all these sysiems
peuk, then and only then has the force
szl the conditions for commitment of the
bresch force. Regardless of the breach-
ing method used, the end siaie most be
thiz same: The manedver foree mast get
thrsugh a breach quickly o continue the
ussaubt and kill the encmy.

MICLIC Plow Tank Method

Adier setting the conditwms for com-
mitment of the breach force, most engi-
meers 'we observed have moved the
plow tank in posivon in front of de
obstacle with the MICLIC directly
behind i In his  technigue, dhe
MICLIC 15 the reduction assel and (he
plow is the prooling svstem. This rech-
pigue provides some  cover for the
MICLIC crew while they wre exponed
to the enemy for the mimames 10 hkes o
raise, lock, fine, and dewnare o change
A well-rained tank crew also may help
wel up the engingers for suocess on the
MICLIC Faunch by haling af the cor
rect stand-off distance for launching
anel then positicanng the ok perpen-
diculir w the ohsticle, After the explo-
shon, the tank s in position 1w plow
thruugh the obstacle while the enemy s
still dvsorganized from the detonation,
While the MICLIC crew s gelfing
rendy 1o fire, the tank crew can drogs the
phow ancl verify tht it is focked down,
Cmce the rocket is fired, the obstscle s
guickly reduced

Frown w fanker's pemspective  this
techmicue works, but it includes actions
thut could bead 1o failure for the bresch
force, I s critical that the attacker
pluce o large volume of hire on the
defender during the entire mission,
However, with the plow tank directly in
front of the bresch, where our obscurs-
tion smioke and buming enemy vehicles
miy obscure the enemy™s view, his
mmin gun 1% effectively tken out of the
fight, When the enemy sees the tank

and MICLIC ut the point of breach. he
hins o lorge tarped (two wehicles end 1o
end )y 1o wim ot for several minutes. This
is when everyvone legrns il the suppres-
sive fire was effective or nol. During
this timee. enemy forces can destroy the
attncker's best tools for gening thioagh
the breach and deny the commander the
best place o enter the luwe. Evan if the
plon tank coew survives the enemy fire.
i 25-year-old friendly vehiele with a
rmisfire eate of about S0 percemt s ghoi
fo fire abmesa o wn of high explosives
aver their heads,

Immediagely after the MICLIC fires,
the plow ok Beging o move through
what 15 Mt of e wine and mises, The
Lk mpist o on @ straight path, because i
cannol e without sking damege w the
plow tines. The murmel shwsbd be raversed
b Uhe ledi, so sl oy mbne Blast o e
front does nod dasmage the gun b, IT the
rret s traversed 1o the right, the tank
conmmander is Farther back aml hos prob-
lems sesebng the Tromt o determing the fr
eilge of the obsracle. Some crews install
makesfill wire-cumimg device m the cen-
ler of the blades, This allows them 1o o
and push sy the wirg, o 10 won’t be
dragged along. The wire won't stop the
ek, bt i comibd darmage the plow by cui-
tng the mylon hitmg stps or getting
canight in the inck

Armor and engineer dociring on phos
tank employment present the exiremes
of phow performance, while the best
unswer s somewher® in between
Many ammuor and joing doctrinall publice-
tions stale that the crew con drop the
plowy blade as litthe a5 10 meters in front
of the ohstacle and then plow up 1o 10
miiles per hiowr (see FW TE-20. (The M1s
speedometer is In Kilometers per hour, )
The tonk pldoon Army Training and
Exaluation Progmm lists mo stondards.
Engineer munuals bring the blade drop
point back to (0 meters with o speed
below 10 Kilomseters per hour (see FiW
20-32). Both specifications are parly
right nnd partly wrong,

The onby way G be sure the depth
sefting and plow speed nre effective is
to conduct a rehenrsal, By plowing two
or thres practice lanes in the area of
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operations with conditions similar to
iz at the obstacle. the commander
can determine the best depih and speed
to dig out mines and produce sufficient
spoil &0 push them i the sides. The
blade drop point and speed also can be
refined during a rehearsal. 1f is best to
drop the hlade before beginning to
miowe o avoid possible damage to the
plow tines. After the plow creates a
lune, the moller follws the same path
through the obstacle 1o detonate any
remaining  mines, The moller should
travel ot the same speed os the plow,
with the gun tube to the left, and then
cxit the lane 1o the right in a hasty
defensive  position, In theory, each
roller con withstand twoe mine hits and
continue o effectively proofl the Lane,
Regardiess of the method used, severi
swatems must work together to breach,
prost, wid mark lames.

A plow can dig down to 8, 10, or 12
inches. The depth must be set before
the mission bogins amd is bascd om
pround conditions (the softer the soil,
the decper the sctiing), The depth s
crticil, &s is installution of the plow's
middboards, which force spoil farher
iy the sides of the tank and create o
wider lang while preventing mines
from falling back into the lame. Afier
the tank commander s sore that the
plows  have plowed beyond the Tur
edge of the obstcle, the tank mius
bricfly stop, back up, and mise the
plowe, This only tekes a few seconds.
Then the plow tank should move o the
kefi of the breach lamne and nemain in o
suppressive fire posation. Because the
plow control cables mun through the
driver's night vision block, he should
drive to the left so he can see where he
is going. Mesnwhile, the gunner tra-
verses and looks for tnrgets,

Althoogh the lane & oow  well
established, 11 ks not complete until it is
miarked. The MICLIC and the path dug
by the plose are very distinctive, so the
immediate coneern is 1o mark the exact
entrunce and exit WVE-17 pancls ang
excellent morkers ut esch end. We weed
the red side on the right and ormnge on
the left. The exit point is the most criti-
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val wler fire, becanse many combal
wvehicles tum off 100 early i training
pnd mun into the mineheld. At night,
plastic water bottles filled with chemi-
cal light fuid enhance the ¥5-17s, We
meged mwarkers . called “wppy 1oms’” o
mork the left handrudl of the lane
because engineers can throw them ot
its they move through, but they usually
are ot very uselul afler the path is dug.
Any imitial method that cleardy marks
the entramnce, axit, and path of the lang
15 satisfactory bl should be contimually
rmproved for follow-on anits (see FM
90-13-1, Appendix E).

PlowRoller Tank Method

When tonk wnits trwin W reduce
ohatackes withoul a MICLIC or AVLM,
they use only a plow and roller. They
Tl lovey 1l baasie tenants of breaching as
with the MICLIC/plow  combanalion,
bt thas methodd uses e plow 1o reduce
and the roller i proof. Without o roller,
tamk urits are forced o dove a “Holly-
woot” tank through the obstacle first
to proot the lane. T as o grom jofy, bl if
the tunk doesn’t bit o mine, then the
lane s proofed. Repardless of which
recuctisnproofing  combination  the
commander uses, the plowimg porion
is almost identical 1o the process de-
scribed for the MICLIC/plow comlxina-
tiom. The only difference 1% in how the
plow tonk beging s mission. When
termn allows, o plow lank s meesd
effective il it remiing behind an iner-
vizibility line while conditions ame sei
for the breach., The commander can
falk direcily 1o the tank commansder
and position him divectly o front of the
desired breach point, so thut when he
orders e plow forward it guickly
drives struight 10 i, This is another
instance where doctrine falls apart.
Determining 1he blade drop point and
fank speed may seem simple, but they
drastically affect the quulity of the
Lame,

Synopsis

n heavy-lforce breaching  oper-
tions, the maneuver commander
miusd synchironize every availahle

B 10 set the conditions for o success-
ful breach end continued ptack. Mo one
system of branch can accomplish this
midssion withoat direct involvement unid
nssistance from others. A major prob-
lem fucing the combingd arms leam
tolay is & lock of anderstanding of the
comman docinne in FM 90-13-1 on
hiow to execute this mission. The pri-
meary soldiers in a breach ore tankers
and engineers, but our schools teach
different execotion  methods.  Then,
when we come together in the field to
pan and execute a mission. the officers
dizagree on exactly whas to do.

To eliminme this confusion, we
mast develop more effective combinesd
arms doctrine and TTPs for obsiacle
redoction. IF we begin by locking a
groap of tanker sergeants and copdains
im o room with their sapper cownter-
parts, they may be able o find some
common ground before the next bal-
loon goes up. Common techniuguss will
allow tankers and engineers to comple-
ment each other in 2 combined srms
brewch omd be reinforced by every
available BOS. Through combined
TTPF development, refinement, imple-
mieniation, and training. we can set the
conditicns for o soccessful combined
effort of all BOS elements on the buat-
theficld. As individuals, or individwal
units, we can do mawy great things.
Awcting together as & cohesive team
with common doctrineg, we can accomm-
plish onything—even an operation as
demanding as o breach. ad

Ceprain Erdley b5 working on a mae-
fer's degree (0 engincering mandpe-
aeent b rhe Umiversiey of Missoue-
Raodla, He kay served as g wark platoon
fender,  execuiinve  officer,  Brffalion
ingitenence officer, and 51 for 367
Armor in 2d Armored Division and 4
Tafantry Division [Meclanized ) He iva
praduinte of the Atefayprme, Alr Assanlr,
Arnor Cfficers Basie, and Enginesr
Officers Advarced Cowrses. CPT End-
ley iy a M DNstinpaished Military
Ceraelieare of Leligh Undversiny, Berfibe-
Fewr, Pennsylhvamie.
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Past in Review

Fighting Yuwait's

By Janet A. McDonnell

uring the Gulf War, the U.S.
D;\rmy supported what was by
all accounts the largest oil-fire-
fighting campaign in history. Overall
responsibility for fire-fighting opera-
tions rested with the Kuwaiti govern-
ment and its Ministry of Oil. Kuwaiti
leaders decided early on that the
Kuwait Oil Company would manage
and direct all fire-fighting operations.
Before the Iraqi invasion (in August
1990), Kuwait had roughly 1.300 pro-
ducing wells in its primary oil fields.
Approximately 75 of them were high-
pressure wells in the important Burgan
field that produced from 20,000 to
50,000 barrels of oil a day. Kuwait had a
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production quota of 1.5 million barrels
per day, set by the Organization of
Petroleum Exporting Countries (OPEC),
though it could produce much more.

As Iragi soldiers withdrew from
Kuwait, they blew up more than 600 oil
wells, resulting in the loss of an esti-
mated 5 to 6 million barrels per day.
Roughly 520 of the wells, or 85 percent,
burned at temperatures as high as 2,000
degrees Fahrenheit. The rest gushed
thousands of barrels of crude oil into
large, dark, lifeless “lakes™ that were up
to six feet deep. Onlookers hundreds of
feet away could feel the intense heat and
hear the roar of the burning wells, simi-
lar to the sound of a jet engine. Thick

smoke shrouded the fields. To further
complicate matters, unexploded ord-
nance and Iragi land mines littered the
oil fields. The country's three refiner-
ies—Shuaiba, Mina Abdulla, and Mina
al Ahmadi—were also damaged.

The Kuwait Oil Company directed
the early planning for the fire fighting
in Washington. The Kuwaitis requested
U.S. Army civil affairs support in the
planning effort. Members of the Kuwait
Task Force (a small group of reserve
officers from the 352nd Civil Affairs
Command) helped the Kuwaitis gather
information about the well fires, plan
logistics support, and develop an emer-
gency plan of action. The Kuwait Oil
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Company hired O'Brien, Goins and
Simpson as the executive agent to
coordinate fire-fighting activities. It
signed contracts with Red Adair Com-
pany, Boots and Coots, and Wild Well
Control, Inc., all skilled Texas-based,
world-renowned firms; and with Safety
Boss of Calgary, a well-qualified Cana-
dian firm. The Kuwait Oil Company
eventually hired Bechtel to reconstruct
the oil infrastructure and to provide
food, housing, and other support to the
firefighters, but Bechtel had no direct
role in putting out the fires.

[t took the Kuwaitis four months to
award the first fire-fighting contract, and
they hired firefighters before hiring a
contractor to support them. A severe
shortage of heavy equipment, such as
bulldozers, backhoes, and trucks, ham-

pered the fire-fighting effort. Because of

theft and Iragi destruction, virtually
everything needed to support the opera-
tion had to be imported. The challenges
of feeding, housing, and equipping a
workforce that eventually grew into the
thousands were staggering.

Firefighters arrived to survey the
damage, assess their personnel require-
ments, and determine where they could
stage their equipment. The first experts
from Red Adair, Boots and Coots, and
other companies arrived in Kuwail City
on 4 March and toured the burning oil
fields by helicopter. They estimated that
extinguishing the fires and repairing the
wells could take two years.

Initially, the contractors could not
bring in workers because they had no
way to feed or house them. The compa-
nies also had trouble getting the neces-
sary equipment. The Kuwaitis initially
were reluctant to invest the tens of mil-
lions of dollars needed for equipment,
even though the fires consumed roughly
$100 million worth of oil each day.

Members of the Kuwait Task Force
provided immediate logistics and com-
munications support to the fire-fighting
teams. They also provided ground and
air transportation to assess damage in the
burning fields. Civil affairs troops coor-
dinated the use of C-5A aircrafl to bring
in heavy fire-fighting equipment from
Texas and to provide firefighters with
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food, water, lodging, and helicopter and
truck transportation. This gave the
Kuwaiti government enough time to
bring Bechtel personnel on-site to take
over the support operations. The Kuwait
Task Force also provided explosive ord-
nance disposal support and training and
coordinated engineer support until Ku-
waili equipment arrived. Army explosive
ordnance disposal specialists steered the
firefighters safely through unexploded
ordnance to the wellheads and checked
the wellheads for explosives.

Kuwait Task Force members, Major
Tom Wilson, a procurement specialist
with Hunt Oil Company in civilian life.
and Lieutenant Colonel Phil Huber,
focused on fire issues. Task force mem-
bers coordinated between the firefight-
ers and Ambassador Edward Gnehm.
They also coordinated between contrac-
tors looking for work and Bechtel or the
Kuwait Oil Company.

Because of the shortage of equip-
ment and firefighters, the work got off to
a painfully slow start. The Kuwait Oil
Company initially used nine teams that
represented the four fire-fighting com-
panies. Fire-fighting equipment began
arriving in Kuwait on military aircraft
throughout March. and on 7 April a
Boots and Coots team used liquid nitro-
gen and water to extinguish the first oil-
well fire. Fighting the wellhead infernos
was dangerous and difficult. The fire-
fighters worked in intense heat, amid
blowing sand and smoke, and their
brightly colored jumpsuits quickly be-
came coated with an oily mist.

In April, Kuwait's oil minister, Dr.
Rashid Al-Amiri, announced that the
national oil company would bring in
fire-fighting teams from several different
companies, breaking up the American
and Canadian monopoly. With only 25
well fires extinguished, he wanted to
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quicken the pace. The Buwait govern-
mieiit later browoht in teams from thres
siditional U5, companies as well as
British, German, French, Russian, Chi-
Lenmateldy,
ol

nese, nnd  Trandan  fioms,

nowvever., leams  [mom e ong
American and Canaduan s pail ol
miosl of the Ares. Mepnwhile, fims and
indavidunls From around the world con
vl o inundaie U5 and Kuowiie
clhicials with |1||l[|||'.:'.|- low exiriagiansh
ing@ the Nres

I'he alimw e o the te I.;':|'|I|r|g
vimreed LS, allicial= In Al the (-
It ol e |'|-.||.'||'|:|| I':I-;'|'|||I:.- LUindersecne-
tiwiv ol Delense Tor .'-ilr.||-.'_|;'. armd Plans
hosted] o meeting lor representatives of
the Army, Navy, A Force, and Depart-
menl of Encrgy to address this issue
e Deputy Assistani  Secretury  of
Energy for Export Assistunce, Creorge
Hellond, wamesl thal the Bush adminis-
traticn woukd come under attack if it did
ml wet quickly o put cut the oil fines,
The purticipants decided to forward all
proposals for estinguishing the fres o
the Undbersecretary of Enerey, He would
sereen the proposaly before forwanding
them b David Tarbell, the Director of
Internaticnal Emncrgy
Affairs, in the Office of the Principal

Ecomasmic  and
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Degary Undersecretary of Defense for
Stratesy and  Plans
hinwewer, made o otemp o define the
probbem, They fabled o develop any
specific formal or guldance Tor drafting

The participants,

proposals and falled 1o develop any inig
afrves io pel supeont Eeon bigh leveds m
(1 l‘n.'|1l-||'-.-|| o e BHush adoinastn
o, These were prvpat il 4y L'!'\-I;.:!'Il'\-
il

aperalions, the Ay comirmesd 1o sup

lnsk Force Freadom censed
ot lhe - phieng efford II'.|||||.!_'|| ihe
Delense Reoonstmictaom Assistunce Of
fice. Meither the Kowmth povenmmeni
oor uny ol the commerciol firms could
queckly brng in needed supplies and
heavy equipment. As & resull, with Little
lezal or fundimg nuthority, the Militwry
Airlilt Command found mselfl Aving the
corgo. on UL, Air Force C-3A frans-
poris. The Defense Beconstruciion As-
sistance Office lnier helped broker more
thun 513 million in transporinfion ex-
penses between  the Miliary  Adrlifi
Cormmanad mnd the Kuwaiti govermmend
Db
prowided suppon theeugh satellite img-
cry  phoieoraphs, aifield repair, and

Diefense  Depariment  poencies

emvirmnmenial survey's
Mapor Cenernl Patrick Kelly, Com

mander of the Defense Recomstructon

Assistance (Mfice in Kwwnoit, and his
staff monitored the work, gathered infor-
it wnd kept the LS. Ambassador 1o
Kuwait, Edward W, Goehm, informed
Cinehm lad no envonmental specialisis
o s siaff, so be rehied o Belly's @i
ronmieniil officer, Liestenan Coloas|
Chitaopher Werle, 1o advise ldm i
coiddinale Environmental seaies, Where
approjprale, Kelly's stull helped coond
nale The delvery ol heavy Epapsnt ol
L85 trunsporiy. Ehe trmckine of oal hires
arid '||'||II:|J-_|I.C' with Landsni imigery s
thee stabilization of work sites with wir-
held mattimg, Werle, who performed
much of the doy-io-day coordinagion
with the fire-fighting orgamizubions,
developed o puriculurly  pood mmppon
with the frehighters and their suppor
crews. Kelly and his staff considensd all
activitios reluted o the environmeni amd
the oil-well fires o be “embassy busi-
mess mnd ook noosction withowt the
ambassndors upproval,

The Army wlso provided combai engi-
et vehicles (CEVs], These vichicles ane
imnks  with demclition
guns and bydraolically opemted debris

hlaches. They give engineers in forwand

trmet-monenaed

cormbal arcas o versatile means of clear-
ing rubble and filling tank ditches. More
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than R Bawain of] flres wene encircled
by huge, hogdeped mounds of coke {sol-
s prochiced when ooburmed oal mixed
with sand), which head 10 be memuoved
belore the I|r:righr£n: condd work, Fire-
lighters used dynamile und backboes o
remove the searing mounds, bl the pro-
cess wie haardows and slow. Werle
developed a plan W wse existing CEVs o
fire rouds of high explosive plastic ai
micgnds 10 brenk them up so the fime-
hghters could remove the debrs, Ths
plar, he argued, would spesd the cap-
ping effort and sove the Kuwaiti povern-
it FIHLINK per well, Moreover, it
would provide unigue training for the
CEV crews ind positive Army public
refutpoms. The Koanal Ol Cormpamy cov-
ered the costs of using the CEV cews
und eguipment,

O 31 July, the Kuwaiti govemment
und Bechiel conducted o very successiul
experiment: finng the lorpe-caliber gun
o a CEY o remove coke mounds from
willhends., Rounds from the wehicle
shattered four out of five of the coke-
maend  torgeds. Soldiers cleared pano
wells using this methad. Soon nfter the
imitinl experiment, however. the focus of
the fire-hghting effon shified 1o Burgan,
Euwuit’s densest oil field. Ofscials con-
cluded that using the CEY's there would
be (oo dangerous becouse the wells
were =0 Close together,

As the oll fres continued to buam,
the L5 Army amnd other agencies
becume increasingly concemed about
the shor- amd long-term health risks of
the smoke wd other emissions. In
Muorch ', on  imteragency  tzam
headed by the Environmenial Protec-
than Agency collected samples at sev-
ernl sites in Kuwnit, Soudi Arshia, and
elsewhere in the Middle East. They
atiempled 1o ascertain the presence of
potentially hurmful wir pollstants, spe-
cihcally corbon monexide, sulfur diox-
ide, and hydrogen sulfide gases and
particulaies—tiny  particles that lodpe
in the lungs. The teom found each of
these goses but pol in concentrations
that exceeded current stondards. The
Environmental Protection Agency sub-
sequently concluded that no imminent
henlth nisk existed.
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Soime experts questioned the validiy
of the agency's sludy  because it
included only samples the leam couald
cillect within 20 minutes, rather than
samples collécted over 18 w0 24 hours,
The team lound an abpormally high
level of particolates, “Soldiers may
become concerned because they find
sool in their nostrls” they conceded,
buit the smoke was “only an imitant and
a nuisanee.” For the long term, tough,
scientists needed o know mone aboud
the composition of the smoke to deter-
mine the potential  health  hazards,
Menmwihale, of the request of the Dap-
uly Assistant Secretary of Defense For
Emvironmend. a speciol health-risk as-
segsment feam [rom the Army Environ-
mentil Hygiene Agency conducted o
Bll-day stdy. The ngency coordinnbed
its effort with the Environmenta] Pro-
tection Agency's inberapency Assess-
ment team to exchange information ansd
prevent duplication of effort,

At the request of President George
Bush, the administrator of the Environ-
mental Protection Agency, William K.
Reilly, troveled to Kowait in June to
assess environmenta] damage from the
Iragi invasion, *The homrors endured by
the people of Kuwait and the unprece-
dented level of intentional environmen-
tal destruction.” Reilly reported, “re-
mind os ol that there is stll evil in the
workd” He praised the “emvironnsenial
sensitivity™ of the soldiers he met. “One
of the untold stores” he added, s the
dozzling perfformance of the Army
Corps, which essentially jump-sianed
the infrastruchuse af a county” The mili-
tiry, he informeed Secrctary of Defense
Richard Cheney, hod greatly assisied sci-
entists working in Saudi Arabin ond
Kuwait and those responsihle for scwage
trestment and pollution control. Upon
his petum, Reilly meported that the envi-
ronmental domige wis nol as greal as
predicicdd. He clied the  inberagemncy
team's finding that the levels of sulfus
amd heavy metals in the alr were not
abnormally high. Environmental groups,
however, questioned those findings,

On 2 Jupne, Kuwait resumed ofl pro-
duction in an offshore field, averaging
| 300000 borrels & day. Later thal monih,

il beran producing ML barrelds o day
onshore. On 25 July, Kuwadt annoanced
that for the first me since the Tragi mva-
ston it weould resume exponiing crde oil,
though only on & small scole. Half of the
oil fires had been extingoished. Fire-
fighiers were snuffing out more than six
fires @ doyv. By Movember 1991, all of
Kuwait's oal wells had been capped. On
fr Movember, the emir altended n oere-
muonial capping in the Burgan Aeld of the
final oil well. The Kwwnaitis, delighied o
see the end of this trugie and costly epi-
sode, cebebrated the event as o notional
hofiday.

Euwnit Lozt more than | hillion bar-
rels of oil (or | peroent of it sole nate-
ral resource ) as o result of the Gulf War,
but its huge reserves escaped lasting
damage. The country stll retaimed 10
percent of the world's erude oil re-
serves. With assistance from the LS.
Aoy and the dedicated, skilled private
contractors, the Kowaith  government
had extinguished the oil fires and
recapped the wells in record time.

Mate: The above amicle is from a
new book, “After Desent Storm: The
L5 Areny and the Beconstruction of
Kewerdt,™ by Junet AL MeDonnell. The
beck, o joint publication by the U8,
Army Corps of Engineers and the LS.
Aoy Center of Militry History, is
scheduled for disribution in the spring
ol 1999 T obsiabn w copy, write fo: LS.
Army Corps of Engineers Publications
Dhepon, 2RO3 52nd Avenee, Hyanesville,
Mairylandd 20781-1 102,

Reconds of references wsed in the
article ane avaslable in the research col-
lections of the Office of History, L5,
Army lf'ﬂrp-:q ol Engi.ru.'urh. Tl Tela.
praph Bood,  Alexondria,
I 5. 3ARAS.

Virginia

AN phowngraphs &y Jomes N Aovdar,
L8 Arwiy Corpy af Englacers, Savaminal
Iiseries,

Janet A, Molkmnell, r.l'l.l'r,f Jersoirtem
af the .”q'lfﬂr,rr f::gr'.ﬂr'rt Agency, e
aesly zerved o yeadow ftorion with the
{5 Army E.'m]"r; af .f'}:l_:l'r'.lrrr'.r.r. She
Faralieds er P TY _.l':'tm'r I'!\f{lf'l'ﬂ-lﬂf.l" Hm'vrmj'n'].'

Engineer 59



T—1_ENGINEER UPDATE

Commercial ruminers ara (57:3) S63-xxxx ari Dedansa Systam
Mataork [DSH] numbars ame §76-xkxx unless otherwiss robed

Maneuver Suppori Center (MANSCEN]

MANSCEN Update New facility consfruction i
move than B0 percent compleie, and some new
buildings and ranges have been turned over to the
Forl Leonard Wood installatbon. The Chemical Defense
Trakning Facility will undergo surety training and in-
spections during the 2nd quarier of F¥93.

Schoolhouse organizalions are meorganizing 1o the
MAMSCEN structure, with adjustments to office space
scheduled for completion by May 1993, Most Enginear
School personnel will keep thedr current telephone
numbers after they move. Job vacancy lisis have been
publishad by Fort Leonard Wood's Ciwlian Parsonnel
Advizory Center (CPAC), and the sefaction of parson-
nal o vacancies is ongoing. The Garnison Cormrand
Reception Plan is initiating sponsorship and reception
actvities, POC ks Mark Pramont, -6134.

Er1|:_:|.r1e|_1r Parsonne| Proaponancy Oilice (EPPO)

DA Pam 600-3. The Chief of Staff, Army, approved
the new DA Pam 600-3, Commisstoned Officer
Development and Career Managemeant, an 4 August
1898, It is scheduled for publication on the US,
Army  Publication and Printing Agency (USAPPA)
homepage  (hitpfwww-usappc hoffman.army.mil)  in
MNovemnber, Distribution of paper copies is scheduled for
December,

The Engineer Chapler in DA Pam 600-3 ex-
perenced one significant change during the staffing
and approval process, Based on a decision by the
Combined Arms Center (CAC) commandar, the
Engineer Training Support Battalion's Executive Officer
(®%0) and Oporations Odficer {S3) positions are no
longer conskdered  branch-gualifyeng  for  engineer
majors. POC is MAJ Dave Hartley, -4087,

Al Engineer

Department of Training and Doctrine
Development (DOTD)

Field Manual Update. FM 5-116, Enginear
Operations: Echelons Above Corps, and FM 5-415,
Fire-Fighling Operaffons, ara al the Army Training
Support Center awaiting printing. FM 5-116 is a revision
of tha 1989 editicn, and FM 5-415 is a new publication,
Thase manuals are posted to the Engineer School's
Publications Page at; httpziwwwwood.armymillPUBS!
pubs.him,

The following manuals are scheduled for publication
and release to the field within the next 180 days:

FM 5-34, Engineer Fiald Dala

FM 5-438, Paving and Suracing Operations

FM 5-434, Eantfwmoving Operations

FM 5-472, Matenals Testing

FM 80-13-1, Combined Arms Breaching Operations
FM 20-3, Camouflage

POC is Sandra Gibson, 4100,

Directorale of Combat Developments (DCD)

Too! Kit Upgrades. Prototypes for the revised
Masonry-Concrete Tool Kit (LIN W44223), Electrician
Set #1 Tool Kit (LIN W36977), Plpefitter's 1/8" 1o 2° Pipa
Tool Kit (LIN W49033), and Pipefitter's 2-1/2" 10 4" Pipa
Toaol Kit (LIN W4B622) wera reviewed by subject matier
axparts al Forl Leonard Wood in October. The tool kits
wafe showcased al the Soldier Review at Fort Benning,
Georgla, and are available for viewing at infraservice
schood sites at Sheppard Alr Force Base, Texas, amd
Gullport, Mississippl, These upgrades follow the up-
grade ol the carpenfer tool sel. The new kits will
provide soldiers in the General Engineering Career
Managemen! Field with ndustry-standard tools and
high-technology davices comparable to those wsed in
the commercial constroection ndustry. Althowgh  the
focus ramains on constructon in a theater ol op-
erations, thesa sats will anable soldiers 10 complate
paw construction projects and partorm Mamienancs on
exisling structures across the spectrum of conflict, POC
i Alan Schiie, -6191.
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By Cowmuoarud Sergeant Migjor Robery M, Dils
LUE Ay Engineer Sefuool

Tell It Like It Is

uch has been written about the Deparment of the
Army's enbisted centralized promotion selection boand
process and o soldiens can successhully. compede,
While the process & Emillsr w all of ws, afier-sction peports
writlen by the ArmorEngineer Panel revenl some  disturhing
treidls. A revicw of e tremds folksas
L. Many noncommmssioned officers (NCO do med spend
aiwmagh tme m key lesdership posifions — specifically ad squad
lezclers for promation to sergeant first closs, as plaboon serpeants
i pronstion 0 Aeesber sengeanl, of 35 fest sergeams  for
prowmebion o serpeant mapw and  appointment o command
sepeanl mager, Mo ather posithons cin substinite for these key amd
challenging lendership expemnences. It i cnticnl that MCCk senve
i these positions for o minkmum of T8 monthe, but moee tome is
bztper, anc i is best o serve i severl different squods, plasoons,
or companies. Netldng akes the ploce of suflicient leaderslap
experienee. Also, MODs should not spend o much time in tahles
ol dhtrbutson and allkweance (THAS r.l:mi[il.uu: anl gloiald avnd
buek-o-back TDA nssipnments. A proper bakance of TDA and
tabdes off crginiation and equipment CTUE) esperience 5 best
Every NOO shoald alse perform well in one of the following
piwrins dnll semgennl, necruiting, Aciave ComponenbBeserae
Cowmnponent (ACRC) duty, cqual oppstunity duty, Inspecior
Gieneml dury, RBeserve (fficer Tminin' Ciorps daly, o as an
abserveniopnimoller at & comibat training cenier
L Muany enpineer  NWondommmessinnesl
|l'-.'|;-l|!- ST HEE S o moi LR

(fficer  Efficiency
slube 1he alees perfommance
] prnentind, “Excellent” blocks ruest be fully substamtzaied with
weell-wriricn bullet conmenis, Raters and senior miers must do o
befler job ol quantiyimg and -:.|'|.|u|il':,'i:1'; the performance and
potential of the MCOs they evalunbe ond avold persomal opinkons,
For e::ump'l:'. insdeud of “Hest r.|:||.|..'|-|l leadler 1 have ever seen
write "Best squod leader in niy platoon” Inssead of “Led from ihe
front” write “Improved  the squml’s avernge FT soone by 25
percent.” Instead of "Physically it sae “Seored 275 on the
Army Physical Fiiness Tes)” Siade fucts aboud the maiege’s al'rilll}'
i troin his soldbers, maintain his cguipment, and care for his
sobfiers, Semor rubers mist be specific aboul the MOLFs polentil,
For example, write “Must select for promolion o master ser-
geanl” or “Fromole ohead of peers”

Raiers must evalupte subordinsies thoroughly and foirly,
Everyome 15 gpood, bl a few are “hest” 11 the senbor raler doss
not identify the besot squad leader in his plasoon or the best first
siergeant in his battnlion, someone else will make that decision
hased om what they think was imended in the NCOER. Be
specific—wrile “Hest squad lesler i my platoon’ or “Besi lirs
sergeant in my baitalion.” Tell it like it is. Senior miens mosi
infarm Ay leaders aboul the truly greal BOOS. There s room
o proamsie only the best 50 don’t allow the promotion board to
AECIC - s il They may not make the nghl g,

November TS

X Some MO0 Torget the imporunce of militory schonling. We
Epow that the NOODES schools are & must for proniotion
Remember that the Batle Siafl course, the Firs Serpeants’ course,
and the Defense Equal Oppornmity Monagement Instsbale ane
important for NCOs who serve as an operations or imelligence
sergennd. o first serpeant, or in an eqeal opportanity posibon. The
Adrborne. Muoster Parachutis, Al Assoule, Master Finess, and
Sapper Leader Courses are impartant for these serving oo unif
il pusblson recuirtng thal knowbedge.

4. Civillan educition alse by fmportac. Tt improves NCOg’
writlen anel oral communicationg skills and develops their
inbellect. In teday’s Armiy it is oot pcceptable for an NOO o siop
al a penerl educalion develogment or high-school diploina.
MCOs must progress funther o successfully compete with their
peers, All NOOs have time dorng their cargers 1o acquire cavil-
ian troining, Be a self-stamer! Your pest education center will
help vou sebect o progrom thal meets vour needs.

& Sounie NODw hiwe plastos m ther DA files teal are
than 5 years old. Army Regulation G- stwles thal & new
phote is required every 5 years or when the phodo no longer
represents wour appearance, The nrﬂulnl;il:m allows cerain men-
bers of the chain of eommund b arder & soldier 10 get o new D
|'.ﬂ1|:||:1:|. sov il A% o chammenlcommand e, IS a good wles 1o gel
i lbew ploto cvary time vou ane promeded. That proctice sends o
signal o board members that you core ahowt your records and
cageer, Toke a buddy along when vou are photegraphed o ensure
that wyour wnifoem hts properly and books good amd that all
awards il decorations are placed commectly.

6. Many NCOs Tl 1o thoroaghly review their reconds and
DA micrifiche belone the prosnotin bosnd meets. BO0s - mst
review the microfiche (o ensure that ofl documents on 18 are theirs
and fhat 5t icludes all docaments favarable 1o thens. All of your
MOOERs, college trinscripts, onders for awards, letters ancl
certificaies of appreciation, and favorabbe documents allowed by
the regulation should be on the microfiche, Thomughly check
vioir [A Forms 24 and 2-1 for sccuracy and neainess. Ensure
that these forms are ¢omplete and thot they represent you
correctly. The degree of interest you show in your record will
pay hig dividends ot promotion tme,

Lesders at all levels should ensure that all their subordinates
whi compete for promostion uve reviewed their records amd tha
their recoeds and phiotos e up o date. 1065 the rght thing 1o do,

Additional informamtion on promodions is foand in the Engineer
Cenler Comntainel Sergeants Major home page (higpifieww.-
wool army. milECCSEMfindex, htm) or the Engimeer Personne|
Proposent Office home page | Btpafasswood amy. mil EPPOY
eppo_bp htm), The proponent guidance document that i sent 1o
the promotson Board's Armon/Enginesr Panel is posted on the
home page along with the review and analysis memwrandum,
which 15 the beard’s AAR. Use this information w hedp you usd
your ssibordinabes al promotion ime. [ aish yoo grod hick,

Engineer &1



RESPECT

“Witnewt a feeling of respect, what is there o distinguish man from beast?™
Confucius, ANALECTS - 6th Century B.C.

18th Engineer Brigade Construction, Operation Provide Comfort

Following Operation Desernt Storm, soldiers from the 18th Engineer
Brigaide were called upon to provide humaniscin aesistance to the Kurdish
people of northeérn Irag in Operaton Provide Comfort. An  important con-
sideration for constructing cilities was that they be appropriate o the
Kurdish lifestyle. Cultural and religious considerations were more important
than any “engineering efficlency.” This was true for all construction even for
sanitary Gicilities. The engineers of the 18th knew as others before them thai
respect for the culture of the pedsple was often the key ingredient o success
in nation building, civic action, or homanitarian relief. Almost 30 vears
hefore Operation Provide Comfort, an engineer in Southeast Asla noted that
the key 1o success in forcign assistance was 10 establish bonds of trust and
respect between the engineers and those they sought o help,
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