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CLEAR THE WAY

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

Engineer Tattoo being one of the most memorable
highlights in an event-filled week. I want to thank
everyone for their long hours and hard work and for paying
attention to the small details to ensure everything went
smoothly. | am proud that Fort Leonard Wood was able
again to shine and demonstrate that it is one of the Army's
premier installations. (See article, page 13.) A job well done
by all.
During his speech at ENFORCE, LTG Ballard
announced the new regimental vision encompassing the

ENFORCE was a great success this year, with the

entire corps and stressed the importance of everyone
participating in the process to develop a truly comprehensive
vision. 1 echo our chief's comments and expect everyone to
get involved: read the vision, think about it, and provide
feedback. The future of our Corps and its mission in service
to the nation lie in the balance. So, take the time and become
part of the future. The easiest way to do this is from the
USAEC home page at www.wood.army.mil. Use the hotlink
and go directly to the regimental vision to read and comment
about the work to date. The candidate vision statement is:

The Engineer Regiment:

® The World's premier engineering organization

Our vision must encompass all members of the regiment
(active and reserve, officer and enlisted, DA civilian and
contractor, associations and retirees).
m Full-spectrum engineer force

We must be capable of meeting future engineering tasks
across all conditions of peacetime and wartime.
m  Vital member of Army and Joint Teams

The regiment is successful only if those we support
recognize that we are integral to their mission success.
B Values-based, respected, responsive, reliable

In all we do, we must embody Army values and the
Essayons spirit.
B Meeting tomorrow's challenges—relevant to our

National Military Strategy

Throughout our history Army engineers have responded
to the changing needs of the nation. We must continue this
proud heritage by ensuring our regiment is fully engaged in
proactively changing for the future.

Next. I invite you all to a conference this fall that will be
just as rewarding as ENFORCE. A mine wartare symposium
sponsored by the Association of the United States Army
(AUSA) will be held at Southwest Missouri State University
[SMSU] in Springfield and at Fort Leonard Wood. The
purpose of the conference is twofold: to showcase how the
United States is leading the international effort to demine the
world; and then, after an introduction to our current mine
doctrine, to conduct a live-fire demonstration of two self-
destructing [SD] mine systems. Final dates and details will
follow.

The first day, at SMSU. will include a series of
lectures and displays. Presentations
spectrum of the entire landmine debate, from official
policy and training of deminers to treating and
rehabilitating mine victims. The capstone for the day will
be a mediated panel discussion representing all views on
the use and utility of mines today and in the future.
Topics to be debated will include the defense of our ally,
the Republic of Korea: the responsible use and need of
tactical SD mine systems; and feasible courses of action
to eliminate the suffering caused by mines already in the
ground. In preparation, | recommend reading an excellent
article from the May 1998 issue of Proceedings titled
"Landmines, Lies and Other Phenomena," by MG [R] J.
D. Lynch, U.S. Marine Corps.

The next day, at Fort Leonard Wood, will center on the
live fire of two SD mine systems, the Volcano and the
Modular Pack Mine System (MOPMS). Following an
introduction to their current tactical uses, both will be
deployed. After the mine systems self-destruct, refreshments
will be served downrange to clearly demonstrate the
weapons’ reliability. This is a unique training opportunity to
see firsthand weapon systems used exclusively in tactical
situations in high-intensity conflicts. We have already
received inquiries from combat leaders who wish to see this
demonstration, and | hope to also see many from the
Engineer Regiment.

[ have been your commandant for the last year and every
day just gets better. From our dedicated civilian work force
to the high quality of new soldiers entering the Army here, |
am very impressed and pleased. Whether active, reserve,
national guard, civilian, or retired, we have the best
personnel here at Fort Leonard Wood.

will cover the
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NATO Rail Operations
in the Balkans

By Lieutenant Colonel Christopher J. Toomey

The railroad bridge at Brcko was reconstructed by USAID in
1997.
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"We will take measures to repair and improve the road
and rail infrastructure of the area in order to facilitate
movements from east to west and north to south."

Carl Bildt
U.N. High Representative
14 February 1997

hen the NATO Implementation Force (IFOR)
Wdeployed to Bosnia in 1996 to enforce the

military provisions of the Dayton Accords and
ensure peace and stability, it found a rail system in total
disarray. The devastating civil war from 1990 to 1994
resulted in serious damage to the rail systems in both
Bosnia and Croatia: lines were torn apart, blown up, or
mined. Embankments were used as field fortifications and
became inundated with bunkers. Wooden sleepers (pieces
of timber used to keep steel rails in place) were burned for
fuel or used in construction, as were tons of ballast. Bridges
were destroyed and approaches mined. Telecom-
munications systems, rail stations, and rolling stock—the
trains—became casualties of the conflict. More than 75
percent of the locomotives in the region were destroyed,
and the traffic loss was immense. In 1996, passenger rail
traffic was estimated at 10 percent of the 1989 level, and
freight traffic was at 15 percent of the prewar level.

This article examines the efforts by both IFOR and
Stabilization Force (SFOR) engineers, working in con-
junction with the international community, to rejuvenate
the Balkan rail system. The primary office responsible for
theater-level engineer planning, the Combined Joint
Engineer (CJENGR), is headquartered in Sarajevo.

To influence the rebuilding of the rail system, CIENGR
accepted four major tasks:

m  Serve as technical advisor to the command and civilian

organizations.

B Develop policies and implement programs to translate
the commander’s intent into concrete action.

®  Unify the various [FOR/SFOR agencies that touched
rail operations, including the civil affairs and informa-
tion campaigns.
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m Synchronize SFOR actions with various civilian initia-
tives to ensure maximum use of resources.

1996 Initiatives

rom the outset of its involvement in Bosnia, NATO's
F military planners and engineers were concerned with

reestablishing an effective rail system. In a country
with a very limited road network, a functioning rail line is an
asset to any military force concerned with supplying and
reinforcing its forces.

Initially, only TFOR had the resources, the manpower,
and an organization available to make immediate and
noticeable rail improvements. They focused on developing
the rail network to link and support NATO’s Multinational
Divisions. Since the cost to repair severely damaged rail
bridges along the Sava River was estimated at several
million dollars, IFOR decided to avoid the north-south line
and concentrate on opening the cast-west line from Volinja
through Doboj and on to Zvornik (see map). In all, NATO
repaired or funded the rejuvenation of 460 kilometers of
track at a cost of $5.6 million. The project consumed more
than 1,000 tons of rail and included extensive demining and
the repair of three major bridges.

The project was an outstanding example of multinational
military cooperation, with German, Italian, Hungarian,
Romanian, and U.S. engineer units working together along
various sections of the line. The bulk of the work was
executed by the Italian Railway Engineer Regiment, which
also maintained overall technical supervision.

Several  international  organizations, working in
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coordination with NATQO, initiated repair efforts during 1996.
Three groups in particular—the International Management
Group (IMG), the World Bank, and the U.S. Agency for
International Development (USAID)—became key players in
focusing money and resources on rail reconstruction in the
region,

1997 SFOR Initiatives

ealizing the enormous economic potential that a fully
rejuvenated rail system means to Bosnia, SFOR

became involved in developing the system above and
beyond direct support to NATO forces. Reestablishing an
effective rail link between Bosnia and Europe will help
promote regional stability, a major component of SFOR’s
mission.

Obstacles

Despite IFOR’s efforts, there was still significant damage
to the rail system at the beginning of 1997. The IMG repaired
electrical and communication lines between Sarajevo and
Ploce in 1996, but electrification and signaling remained
major shortfalls.

Political problems complicate the situation. Three rail
companies operate in the region, each aligned with a particular
ethnic faction: Croatian Rail, Rail Company of the Republic
of Srbska, and Rail of the Federation of Bosnia-Herzegovina
(ZBH). With no central governing body, there is constant
discourse on priorities and resourcing. Each company is
fiercely territorial and consistently considers its portion of the
line in isolation rather than as part of a network.
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It is seemingly impossible to prevent political agendas
from influencing activity along the rail lines. SFOR's
freedom of movement along the lines is assured by the
Dayton Accords, but in early 1997 physical damage and
political impasse prevented restoration of regular traffic.

Developing Priorities

In establishing SFOR's priorities, CJENGR worked
closely with SFOR civil affairs experts, the Civil Military
Commission (CIMIC), to form the Theater Rail Working
Group. This group periodically brought together SFOR and
external agencies—IMG, USAID, and the World Bank—
with a rail interest in Bosnia. The working group
established the following priorities for 1997, with the
overall aim of creating a link between Bosnia and the rest
of Europe:

m Complete repairs to the east-west line.

B Improve signaling at Doboj Junction.

B Facilitate repairs between Tuzla and Brcko.

B Facilitate linking Brcko through Croatia into Hungary.

SFOR's priorities were synchronized with the IMG's plan
to concentrate on upgrading the line between Ploce and
Doboj while USAID constructed the rail/highway bridge
over the Sava River at Brcko.

East-West Line. Funds from the 1996 project were used
to resume repair on the east-west line in April 1997. The
upgrade involved repairs between Banja Luka and Doboj
and cost almost $5 million. Work contracted through the
Rail Company of the Republic of Srpska included repair or
replacement of ballast, sleepers, rails, switches, and rudi-
mentary signaling at various sections along the line. Many
small bridges were upgraded, and some areas were demined
to permit reconstruction. NATO furnished much of the
material and pushed initiatives to make local military
personnel participate in demining. As in 1996, the Italian
Railway Engineer Regiment maintained overall technical
supervision of the repairs. Work on this line was completed
in October 1997.

Doboj Junction. A major rail junction in Bosnia, Doboj
Junction lies within the zone of separation between the
Republic of Srbska and the Federation. The junction is
important both technically and politically, because it is an
area in which the two factions in Bosnia must come together
to resolve differences.

Several months of discussion resulted in a decision by
NATO to invest almost $500,000 to increase the junction’s
throughput capacity to 60 trains a day. This ensures that
SFOR trains can travel uninterrupted for the foreseeable
future. Improvements to Doboj Junction have definite civil
benefits because the station links the important industrial
areas of Tuzla and Zenica with the rest of Bosnia.

4 Engineer

Contractors completed the following work by November
1997:

B Improved the road network and buildings in and around
the junction.

B Completed communication links between dispatchers in
the station and along the line, switch operators, and oper-
ators in the locomotive depot and marshalling yards.

B Repaired automatic telephone networks.

Tuzla-Brcko-Hungary Line. Traditionally, the mineral-
rich Tuzla Valley was a key economic area with a strong
industrial base. Before the war and the destruction of
connecting rail lines, goods and minerals were shipped by rail
to the Sava River port of Brcko or to ports along the Danube.
As 1996 ended, industrial output in the region was estimated
at 15 percent of prewar levels, while unemployment was at
70 percent. SFOR and U.N. economic analysts projected that
reopening full rail traffic would immediately bring nearly
$20 million to the region and employ 1,200 people, with a
potential for 56,000 jobs in the Brcko-Zenica industrial
region.

Politically the area is troubled. Brcko, claimed by both
Serbs and Muslims, is still a divided city patrolled by U.S.
forces from Multinational Division (North). The potential for
economic growth that a healthy rail line brings will help
reduce political and ethnic tension.

In Croatia, the line enters another contentious area—
Eastern Slovenia—which was governed by the U.N.
Transitional Authority for Eastern Slovenia until late 1997.
Conditions there were economically grim with un-em-
ployment at 60 percent. Completing the railroad enables
access to the Danube River ports, connection to the European
line in Hungary, and the potential for significant economic
improvements.

Developing a Strategy

The SFOR effort was led by the CJENGR with heavy
support from the CIMIC Task Force. These two
organizations formed a "rail team" that attacked rail issues
and worked as partners throughout the process. The team
fully assessed the technical, political, and economic issues
involved in re-vitalizing the rail system. Key components of
the strategy follow:

Focus on the Permanent Railway. As with the 1996
effort, SFOR realized that it was initially important to make
the track functional. Support for signaling and tele-
communications will follow once the international com-
munity sees the tracks in use.

Work Closely With USAID-Bosnia. Since the earliest
introduction of NATO forces, USAID resourced projects
throughout the country. It rebuilt the rail and highway bridge
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Photo courtesy of the 16th Engineer Battalion, 1st Armored Division.
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The first train of U.S. equipment leaves the Bosnian military railhead at Lukavac on 21 April 1998.

across the Sava River at Brcko in anticipation that SFOR
would rebuild the rail line between Tuzla and Brcko.

Use NATO Engineers When Available. Using SFOR or
additional NATO forces to help construct all or part of the
railway reduces the overall cost and makes projects more
attractive to USAID and other civil organizations. The Italian
Railway Engineer Regiment deployed to Bosnia in 1997. Other
forces included the Romanian Engineer Battalion and Hun-
garian Engineer Contingent (a force larger than a battalion),
which are directly under CJENGR's control as part of SFOR.

Open Negotiations in Croatia. Any work in Croatia
requires the input of Croatian Rail and the Croatian
Government, as well as civil organizations that act ex-
clusively in Croatia.

Rebuilding Tuzla to Brcko

From the outset, USAID funded all material for repairing
the line between Tuzla and Brcko but could not fund
contract labor for the entire line. Deployment of the Italian
Railway Engineer Regiment greatly reduced the overall
repair costs. Italian engineers repaired more than 600 breaks
in the line and replaced the main section between the
Kalanac and Lipovac bridges. They were supported by the
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Hungarian Engineer Contingent, which executed numerous
general engineering tasks, to include demining. Soldiers from
the Army of the Republic of Srbska, who were trained under a
U.S. Department of Defense-sponsored program, also per-
formed demining.

USAID eventually contributed about $2 million, which
provided material for the line; contract repair of bridges at
Lipovac, Kalanac, and Spionica; repairs at a landslide at
Tinja; and repair of the train station at Bukovac.

Rebuilding Brcko to Hungary

The map on page 3 shows that repairing the Tuzla to
Brcko section was pointless without also repairing the line
through Croatia into Hungary. However, the direct line to the
north was heavily damaged in Croatia. A major technical
obstacle was repair of the Basut River bridge and the 12
kilometers of track between the bridge and Vinkovci.
Croatian Rail pledged to repair this section, including
demining the line and the bridge, if USAID provided material
assistance. USAID-Bosnia pledged the materials and
committed $400,000 to repair the bridge. SFOR's office in
Zagreb, in conjunction with USAID, provided project
oversight and overall technical supervision. The project was
completed in December 1997.
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The line from Vinkoveci to Osijek was entirely destroyed.
Much of the 35-kilometer line was heavily mined and
inaccessible. The estimate to restore the permanent railway
is about $15 million, which makes it uneconomical to repair
at this time. Instead, traffic was moved from Vinkovei to
Vroplje and thence to Osijek, where the line was in good
repair and required only additional switching and signaling
to transfer the trains at Vroplje.

The last section, Osijek to Beli Manistar (along the
Hungarian border), eventually required minimal SFOR
input. Once Croatian Rail was convinced that the Brcko to
Vinkovei section was a reality, they began to repair the
Osijek-Beli Manistar line in a joint venture with Hungarian
rail authorities. This effort included extensive contract and
military demining.

Lessons Learned
ilitary engineers can gain much from CJENGR's
‘ experiences in developing the strategic rail plan.
Take a Team Approach. The success of SFOR's rail
program is largely due to the positive interaction of the

various elements of the command. Working as a team mag-
nifies the expertise of individual components.

Look Beyond the Technical Issues. Most problems are
complex and involve much more than surmounting technical
obstacles. Engineers must become involved in addressing
the often closely related political and economic issues. In
many instances, CJENGR became involved in negotiations
that required engineers to fully understand the economic and
political issues at hand.

Work With Civil Agencies. An integral part of SFOR's
efforts was to develop a positive relationship with interested
civil agencies. This included understanding their objectives
and concerns, as well as exhibiting the ability to com-
promise. Civil agencies do not necessarily have the same
agenda as the military force and often have a different time
line. Engineers must forge partnerships with civil agencies
to tap into diverse resources and ensure a mesh between
military and civilian planning,

Think Regionally. Infrastructure, particularly trans-
portation networks, must be thought of regionally. Shifting
political boundaries may not align with natural boundaries,
which influences the development of road and rail networks,
By developing a regional approach, military engineers can
learn to appreciate the breadth of factors affecting issues.

Prognosis

hrough the efforts of SFOR and partner civil
agencies, the permanent railway is functioning along

main sections of the line. NATO forces are using the
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rail system. In fact, much U.S. equipment moves over rebuilt
sections of the rail line. Many countries that contribute forces
to SFOR are expanding their use of rail in moving and
supporting forces in the region. Rail is also used extensively
in Croatia, with the Croatian government working to
maximize the economic potential of a functioning rail
system.

Civilian traffic within Bosnia is still minimal. Much of
this is due to political complications, Perhaps the following
10 February 1998 statement from Radio Free Europe
accurately sends the message:

Klein Urges Restoration of Bosnian Rail Traffic. Jacques
Klein [deputy to the U.N. High Representative for Im-
plementation of the Peace Agreement] said in Sarajevo on 7
February that the rail system presents "the worst case of all
the public utilities [in Bosnia]. Almost no train is running...,
[which] means waste on a large scale, because no train
means no investment, no investment means no jobs."

Although some technical obstacles exist, most of the
issues that prevent regular traffic are political and involve
reluctance by the various entities within Bosnia and Croatia
to grant full access to cross-border traffic. Many people re-
cognize the importance of rail for economic regeneration, but
internal restrictions to free movement across borders keeps
political leaders from allowing the rail system to realize its
enormous potential.

Ultimate responsibility for successful rejuvenation of the
rail system rests with the Bosnian and Croatian governments.
They must show the good faith and willingness to support
progress that will entice international investment on a large
scale. Restrictions on movement will be the deciding point on
the future of rail traffic—and the regeneration of the
economy—in Bosnia. Had

Lieutenant Colonel Toomey, U.S. Army Coips of
Engineers, is currently commanding the 14th Engineer
Battalion at Fort Lewis, Washington. He was previously
SFOR's Chief, Engineer Plans. LTC Toomey is a graduate of
the U.S. Military Academy.
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Planning Engineer Support
for a MOUT Attack

By Captain John C. DelJarnette

increasingly diverse terrain, including terrain

containing manmade features found in urban areas.
These elements are viewed as obstacles of maneuver.
Military operations on urbanized terrain (MOUT) en-
compass all military actions planned and conducted on a
terrain complex where manmade construction impacts on the
tactical options available to a commander.

Today‘s soldiers must be prepared to fight on

This article provides considerations for engineer planners
and leaders to employ when battalions and brigades seize
built-up areas. It is intended to amplify current doctrine
outlined in FM 90-10-1, An Infantryvman’s Guide to Combat
in Built-Up Areas (with change 1). Lessons learned are
drawn from observing attacks on the Shugart-Gordon
MOUT training facility at the Joint Readiness Training
Center.

Mission Analysis

ission analysis sets the conditions for planning and
M ultimate success of MOUT operations. Engineer

planners must identify specified, implied, and
essential tasks as well as constraints and limitations. Well-
prepared engineer battlefield assessments (EBA) and terrain
analysis products are essential. Answering the following
questions will help engineer planners develop an effective
MOUT offensive mission analysis.

O Where is the key/decisive terrain? Identify this terrain
for the approach march and for seizing buildings. Con-
duct a line-of-sight analysis along the route and com-
pare it to the enemy template.

O  Where are the best reduction sites and support-by-
fire positions for securing a foothold? Consider the
terrain, the enemy force template, and massing fires.
Determine the minimum engineer force required to
seize a foothold, seize essential facilities, and provide
mobility support to mounted forces, such as how to
sequence engineer tasks and change the engineer task
organization to accomplish essential tasks. Identify the
key leaders required to facilitate command and control
of critical events and task organization changes.

0 How should subordinate units execute in-stride ver-
sus deliberate breaching operations based on the
enemy template and results of reconnaissance and
surveillance (R&S) efforts? Decide where to use the
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mine-clearing line charge (MICLIC), tank-mounted
countermine equipment, and manual breach techniques.
Balance exposure of the breach force to enemy fires with
the probability that a system may be killed before it can
be employed.

|

How will reconnaissance forces link up, guide, or
mark obstacles for bypass/breaching operations?

O What are the counterattack routes of the enemy
force? Consider the terrain and weather. Determine if
enemy counterattack routes can be used to move friendly
combat service support assets based on the enemy event
template and time phasing of the counterattack. Deter-
mine what situational obstacles (rapid mining, scatter-
able mining) the enemy counterattack force has
available.

T What is the safety zone and trigger for using scatter-

able mines? Ensure that this information is disseminated
at all rehearsals.

O What is the composition of the buildings to be
attacked? Determine the effects weapons will have on
these structures (this drives the selection of fuze/shell
combinations and aircraft attack munitions).

T  What is the “layout” of the town both above and
below ground? Determine the protected areas, such as
churches, hospitals, and museums. Sources for this infor-
mation are imagery from the division, gun camera tapes
from OH-58/AH-64 helicopters, Michelin road maps,
and tour books.

Support Products

he engineer staff planner helps when the following
products are developed to support the military
decision-making process (MDMP) after the initial
warning order is received. These products are updated based
on the results of reconnaissance and surveillance.
Engineer Battlefield Assessment
The EBA feeds many of the subsequent products. Clearly
articulate the enemy engineer capability based on the most
likely and most dangerous courses of action. Consider past
experience with this enemy, his current strength. anticipated
barrier material basic loads, expected resupply rates, and
locally available materials the enemy can use to prepare his
defense. This information will support development of the
situation template (SITEMP).
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Identify friendly engineer capabilities for mobility,
countermobility, and survivability operations. Explicitly
state the number and types of breaches each engineer unit is
capable of executing based on its personnel, equipment, and
logistical status. Leader proficiency and audacity impact on
this estimate, so plan two levels down, based on the unit.
Use this information to develop the task organization later in
the MDMP.

Estimate the impact of terrain and weather on both
friendly and enemy capabilities. Line-of-sight, hydrology,
cross-country movement, and line-of-communication
overlays are helpful and can be provided by the division
terrain detachment or quickly approximated from maps.
SITEMP

Know the enemy capability based on an estimated unit
basic load of Classes IV and V materials and anticipated
resupply. The time available to prepare the defense is
essential. Reconnaissance assets should observe the de-
livery and emplacement of barrier materials. Template
enemy obstacles and counterattack routes based on terrain
and weather conditions. Determine what resources are
available in the MOUT area (ammonium nitrate, acetylene,
propane, lumber yards, jersey barriers, vehicles, and
construction equipment) that can contribute to his de-
fensive preparation.

Based on this analysis, the engineer and S2 jointly
template the enemy engineer countermobility/survivability
capability on the SITEMP. It should include minefields,
tactical and protective wire obstacles, and vehicles and other
barriers in roads. This overlay is used to plan the engineer task
organization, because this and the friendly scheme of
maneuver determine the number of sapper squads needed and
where mobility assets are placed in the order of movement.

Time and materials will impact his defensive capability.
The force array in the security zone and main defensive belt
impacts the amount of defensive preparation. Indirect-fire
systems can only service one priority target and must shift to
cover other targets, which may help in adjusting the obstacle
template. Locations and movement of mounted weapons
may indicate usable lanes for our infiltration of vehicles.
Event Template

Determine what triggers the commitment of enemy
counterattack forces. Determine what situational obstacle
capabilities he has, where and for what purpose the capa-
bilities will be committed, and what the triggers are.
Determine the structures likely to be set for destruction
(such as petroleum and natural gas storage facilities).
Friendly Forces Survivability Time Line

Construct positions to support the forward displacment of
combat support and combat service support assets and
limited command and control nodes. The survivability effort
should be an essential part of the maneuver deception plan.
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Breach Execution Matrix

This matrix helps task force engineers allocate assets and
determine when in-stride and deliberate breach techniques are
required. Specify where to use the MICLIC, hand-emplaced
explosives, armored combat earthmover (ACE), armored
vehicle-launched bridge (AVLB), and tank-mounted counter-
mine equipment.
Decision Support Template/Decision Support Matrix

Help the S3 identify and plan branches and sequels to the
plan. It is essential to know where engineers will culminate
and how rapidly platoons can be consolidated, reorganized,
and put back into the fight.
Execution Checklist/Operations Schedule

Develop with the S3 the operations schedule (OPSKED),
which is a combination of key events from the synch-
ronization matrix and associated code words. This product
supports the decision support template and helps the battle
captain and maneuver commander track the battle and make
decisions. Prepare a rough execution checklist after re-
ceiving the warning order and continue to refine it during
mission analysis. Finalize the checklist during wargaming
and provide “bootleg” copies to task force engineers and
squad leaders (see page 11).
Troop-Leading Procedures Time Line

Ensure that adequate time is available to prepare the
rehearsal site and that rehearsals are directed and supervised
by key leaders.

R&S Planning Considerations

R&S plan. Focus these teams on engineer targets such as

landing zone denial, obstacles in the reduction area,
enemy survivability on the objective, and obstacles on
approach routes into the objective area. The named areas of
interest (NAIs) assigned to engineers should have priority
intelligence requirements (PIR) that determine the best
reduction sites into the city and confirm or deny enemy
fortification of key sites.
Precombat Inspections (PCls)

After conducting precombat checks (PCCs), inspect
materials used to mark obstacle bypass lanes. Conduct FM
and HF radio communications exercises using the OPSKED
and reports specific to the current operation. Inspect all maps
for operations security considerations. Sterile maps are not
required, but information provided on overlays should not
compromise the attack plan. Overlays should portray only
NAls. Targets, pickup and landing zones, and link-up
locations should not be on overlays taken into the objective
area. All soldiers must clearly understand the NAI priority and
associated PIR, casualty evacuation (CASEVAC) plan, abort
criteria, compromise plan, exfiltration and link-up plan, and
communications windows.

I ntegrate engineer reconnaissance teams into the brigade
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Mobility Planning Considerations

roviding mobility support to a maneuver force in a
MOUT environment normally will require engineers

to support multiple combined arms breaching
operations. The reverse planning process discussed in FM
90-13-1, Combined Arms Breaching Operations, applies to
all terrain situations. The following considerations
complement this process:

Conduct Approach March

Plan a primary route and an alternate route to support the
movement of each maneuver battalion’s combat forces.
Clear these routes using standard tactics, techniques, and
procedures (TTP). Control of movement routes is critical,
particularly when ground evacuation is the primary method
of removing casualties. Coordinate one-way, two-way, and
alternating-direction traffic on routes with the brigade
executive and operations officers. Identify decision criteria
for switching to alternate routes. Maximize aerial recon-
naissance of routes to identify possible obstacles, combat
outposts, and ambushes.

Precombat Inspections. Conduct standard route-
clearance PCCs and PCIs, which should be listed in the unit
SOP. As a minimum check initiation systems, demolition
charges, reduction equipment, marking materials, and mine
detectors.

Rehearsals. Address all the breach tenets and explain the
movement-control plan during each phase of the ground
maneuver.

Secure the Foothold
Create lanes through obstacles using one sapper squad

per lane, with a minimum of one lane per simultaneously
assaulting platoon. (This does not mean nine lanes per
infantry battalion. Analyze carefully.) Use adequate
marking materials, guides for assault and follow-on forces,
and lane hand-over procedures. It takes at least 30 minutes
to “cycle” this squad back into the fight.

A squad cannot support breaching operations continuously.
A decision point or trigger must support any changes in task
organization and missions for engineers. Establish decision
points for changing approach routes, reduction sites, and
initiation of SOSR (suppress, obscure, secure, reduce).

Precombat Inspections. Equip the unit with bolt cutters
(two per engineer squad), grapnels (three per engineer
squad), a lane-marking kit, hand-emplaced explosives (10
per squad, per lane), mine detectors, and probes. Ensure that
handheld smoke is available for each infantry soldier and
that vehicles or utility helicopters carry smoke pots. Mass
this smoke with the breach force at the objective rally point.
Ballast load marking system upgrade materials on gun
trucks. Use expedient reduction tools, such as Skidco litters,
for wire reduction.

July 1998

Rehearsals. No matter what rehearsal type or technique is
used, perform basic SOSR rehearsals (see FM 101-5, Staff
Organization and Operation, Appendix 6, for more infor-
mation on rehearsals).

Suppress. Ensure that all personnel understand the location
of support-by-fire positions and the pyrotechnic and radio
signals to initiate obstacle reduction and indicate when the
lanes are open (proofed and marked). The rehearsal site
should have a full-scale lane-marking system visible to every
soldier. All key leaders should understand the commitment
criteria for the breach force.

Obscure. Rehearse triggers for artillery delivered, hand-
emplaced, and vehicle-generated smoke. Consider the
position of the moon relative to the support-by-fire position,
the percent of illumination, and the night-vision goggle
window.

Secure. Hold a combined arms rehearsal of the breach
force using the full-dress technique. This rehearsal includes
engineers and attached maneuver elements dedicated to
suppressing direct fires and destroying local counterattacks.

Reduce. The combined arms rehearsal should include
handing over lanes from engineers to maneuver soldiers. The
rehearsal should be “NCO to NCO” and discuss details of
linkup and handover. Consider the need to back-haul
casualties when planning the number of lanes.

Seize Key Facilities

Plan procedures for dynamic entries into buildings and
vertical envelopment, which require prepared special
demolition charges (see FM 90-10-1, change 1), expedient
assault ladders, and climbing grapnels. Rehearse the TTP for
getting into windows on second and third floors. Have cutting
tools available to prepare climbing poles at the objective rally
point. Plan for subsurface entry. Consider the use of reducing
wire in stairwells and hallways.

Precombat Inspections. Inspect special breaching
charges (see FM 90-10-1, with change 1). Ensure that charges
are properly constructed and that they will “stick” when
placed. Use double-sided foam tape when placing vertical
breaching charges during warm, dry conditions. Use spikes,
braces, or Ramset-type power-actuated fasteners during rain
or when temperatures are below freezing. Ensure that
sufficient handheld and hand-emplaced smoke is available.
Maneuver soldiers can carry smoke pots and additional
explosives. Where practical, use battering rams (picket
pounders or equipment found in MOUT areas) to enter doors.
Conserve explosives by bringing one or two 24-inch
crowbars to lift manhole covers and pry open entryways in
buildings and sewers. Provide night-vision goggles to
soldiers who reduce obstacles, because infantry leaders use
infrared pointers” extensively, and reduction
element soldiers must be able to see these signals. Use all
available infrared lights. Mount and zero all AN/PAQ-4s and

“tactical
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AN/PVS-4s during the preparation phase of the mission.
Engineers must bring handheld infrared light sources (such
as Phantom lights or infrared filters on Maglites) and visible
light sources (D-cell Maglites or SureFire TAC Lights) to
help move and reduce obstacles inside buildings and
subsurface structures. Ambient light inside hallways and
underground is virtually zero, so plan for additional light
sources. Mark cleared buildings so the marking is visible
from rotary-wing aircraft and armored vehicles and by
dismounted soldiers.

Rehearsals. Focus on the location and control of support
forces and signals for commiting the breach force. Ensure
that soldiers understand the minimum safe distance and the
best reduction site based on the building structure. Clearly
identify routes between buildings and the marking method
for “safe routes.” Deconflict building clearance markings
from collection points for casualties, displaced civilians, and
enemy prisoners of war. Rehearse close quarters combat
drills for interior building clearing. Basic SOSR rehearsals
from “secure the foothold” apply to dynamic entry into
buildings, but these rehearsals usually focus on the infantry
platoon and an engineer squad.

Civilians on the Battlefield/Enemy Prisoners of War.
Establish “protected areas” for civilians on the battlefield,
and clearly mark routes for displaced civilians. Consider an
expedient countermobility effort to restrict access to these
civilians and enemy prisoners of war. Liaison officers from
psychological operations, civil affairs, and the military
police should address this topic in the brigade maneuver
rehearsal. Although there are no specific engineer re-
quirements, be prepared to provide technical assistance
during planning and execution phases.

Subsurface Fight. This is a variation on the theme of
clearing buildings. Salient points are: entering the tunnel or
sewer complex using hand tools or explosives, identifying
and neutralizing mines and booby traps, and marking cleared
areas. Navigation inside sewers and radio communications
from inside the tunnel to aboveground soldiers is chal-
lenging. There is no ambient light inside tunnels, so plan and
rehearse using infrared and visible light signals.

Move Within the City

Plan one vehicle lane per mounted platoon entering each
section of the city. The lane through tactical and perimeter
protective obstacles will become an “axis” for movement
within the MOUT area. These lanes initially will support
one-way traffic. Plan and rehearse traffic control as lanes
become alternating traffic lanes to allow for CASEVAC.
Improve at least one lane to two-way traffic and designate
this as the primary CASEVAC route. Designate, clear, and
mark a route from the casualty collection point to the
CASEVAC primary and alternate helicopter landing zones.
Use combat route-clearance techniques to clear the ground
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CASEVAC route. Reduce or bypass obstacles created by
“junk vehicles,” CONEXs, rubble, etc. If bypassing is part of
the plan, make it a branch to the plan and include associated
decision points and conditions.

Precombat Inspections. Inspect MICLIC and tank-
mounted CME. Ensure that designated dismounted sappers
have at least 20 blocks of TNT or C4 and 500 feet of
detonating cord to reduce a 100-meter deep “lane” for
vehicles. Inspect mine detectors carried by engineers
designated to execute this mission. Sandbag one vehicle to
use for proofing vehicle lanes, and dismount all passengers
when proofing the lane. Ballast load additional lane marking
material on vehicles. To assist the maneuver force in locating
the correct lane to support their tactical plan, ensure that
markings for multiple lanes are easily distinguished by day
and at night. CASEVAC lanes must have a dedicated traffic
control post (TCP). One technique is for this post to be
initially manned by representatives from the medical platoon
of the lead task force. Integrate a tank-mounted plow or
properly prepared heavy vehicle (dozer, loader, or 5-ton truck
with winch) into the plan to reduce rubble or junk vehicle
obstacles.

Rehearsals. A combined arms breaching rehearsal is
required according to FM 90-13-1. This rehearsal will serve
as the final check for mission-essential equipment and final
adjustments to the plan based on PCls. Synchronize the
establishment of support-by-fire positions to isolate re-
duction sites and trigger conditions for initiating reduction
operations (the conditions and who makes the decision).
Determine who shifts obscuration and suppressive fires and
when they are shifted. Key leaders must rehearse handing
over lanes to follow-on forces. Rehearse time-phasing the
ground CASEVAC route clearance to helicopter landing
zones and ambulance exchange points. Construct the unit’s
standard lane-marking system and route signs at the
rehearsal site.

Countermobility Planning Considerations

ddress these issues in the brigade-, battalion-, and
A company-level rehearsals. Plan to issue a scatterable
mine warning (SCATMINWARN)
fratricide.
Tactical Employment of Scatterable Mines
Plan in detail the employment of artillery-delivered
antipersonnel mines/remote antiarmor mines (ADAM/
RAAM) and multiple-delivery mine systems (Volcanos).
Specify the target to be attacked, a tentative location, its
effect (disrupt, turn, fix, or block), the delivery system, the
observer, and the trigger.
Protective Employment of Scatterable Mines
Ballast load the Modular Pack Mine System (MOPMS) on
vehicles moving into objective area blocking positions.

to prevent

July 1998



Engineer Staff Planning Checklist 0 Designate ground CASEVAC routes.
(Brigade and Below) O Determine the decision point for using alternate
routes.
Plan O Determine when to establish TCPs/guides at critical
General obstacles on the route.
3 Identif d I mobilitv/: ivabili tial O Establish NAls along the ground route to confirm or
taglr('nsl y and resource all mobility/survivability essentia deny the enemy obstacle template.
O Address all the breach tenets during planning and
— g P ¢ Secure the Foothold
T Request terrain products, MOUT layout diagrams, and ~ 0 Designate the best reduction site and technique
data on building composition from higher headquarters. based on enemy force array, terrain, and trafficability.
7 Study available terrain products to determine which O Nominate NAls for breaching operations.
subsurface routes to use and how to defend against O Designate one lane for each simultaneously assault-
enemy use of these systems. ing platoon and the engineers needed to reduce it.
O  Study available maps and photos to determine the best O Explain the lane-marking system.
routes to use when approaching the city and withinthe 5 Eqtaplish a traffic-control plan for dismounted and
city. Determine where to establish casualty collection mounted traffic.
oints, aid stations, and ammunition and water resuppl . ) .
g ainita PRy 0O Establish a vehicle route and a dismounted route from
3 Use s-catterable S T — the foothold to the CASEVAC helicopter landing zone.
that block mounted counterattack routes. Disseminate O Designate lacations .for blgcklng posmon§ g
this plan to critical maneuver and combat service sup- abunterattacs fiom Intersling with bisaching opara-
port leaders tions. Resource blocking positions with MOPMS, con-
. o . . . . ventional mines, and expedient barrier capability (such
o Estapllsh essential engineer friendly forces information as abatis). Depict the planned locations of scatterable
requirements and no-later-than report times. mines (include the safety zone) on maneuver and
T Nominate engineer-specific PIR and associated NAls to combat service support graphics to reduce fratricide.
support the reconnaissance plan. Ensure that the latest
time information is of \{alue (LTIOV)_ is clearly under- Seize Key Facilities
:?S%jér[gj%g?o:;hf‘%lgﬁ;'ons to take if the PIR are not O Designate buildings to enter and a reduction site that
' will support maneuver to the point of penetration.
. :(Iesesrekranellrc;:trz the enemy obstacle template to all engi- O Designate where the support force will enter build-
. ings.
= zsri‘?vgﬁﬁt;'feeci:gg::;g ;ﬂgggssessentlal mobility/ O Resource battalions and their engineers with sufficient
) explosives and hand-emplaced and artillery smoke.
O Determine how much and what es of obscuration : o .
SFrokE e avallabie. Datariiie thtzpwin q direcstti:onaan d O Explain the cleared-building and cleared-lane marking
' systems.
speed, which will impact the effects of smoke. Coordinate %
with the fire support officer for recommended uses of Prepare/Execute
white phosphorus (both mortar and artillery delivered) P ] ]
and handheld smoke. Coordinate with the smoke platoon ~ O Construct appropriate rehearsal sites to support
leader for duration of smoke and level of obscuration. maneuver and combat service support operations.
0 Designate and clear routes for mounted forces and O  Provide enough detail in the troop-leading procedure
reserve forces. time line to encourage both engineer and combined
0 Identify the “conditions” and a decision point for initiat- AfTa reliEarssls, ) )
ing deliberate breaching operations during each critical ~ [ Issue sketch maps and terrain products to engineers.
event of the operation. O Construct a lane-marking system and bypass-marking
system that all vehicle drivers must go through
Approach March en route to the objective area.
O Designate routes for ground convoys and allocate engi- B Provid? Bnough c_ietall i thex maneuver and engineer
neersto clear them execution checklists to effectively use the Decision
’ Support Matrix.
0 Determine the clearance method and acceptable risk. pp. - " & v
= bt il vehilss ; ¥’ ) 0O  Specify times for engineer-specific precombat inspec-
O Ensure that all vehicles have lane- and bypass-marking tions conducted by platoon leaders, company com-
materials on board. manders, and first sergeants.
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Consider shing loading the MOPMS, conventional mines, and
limited barmier muterinls 1o support transitioning to the
delense pnd blocking enemy coumernitocks.
Engngement Ares Developmend

Specify the engogement orea to inderdict the enemy
counteraltack force. Ensure that battnlion and brigade
reserve forces have specified routes 10 move o the
engagement area. Engineers moy not be available to emplace
obstacles, so specily the engagemend aren development
insks, mchuding obsticle emplacement and fire integrtion,
by msmEsIver unats,

Survivability Planning Considerations

erform this work concurrently with initial recon-
ans:m.'rm: pnd “condition setiing” by the brigade o
suppor the brigade ansd division deception plans,

Fiehl Artillery, Delermine positionming sress and plan
covderfine ridars and ammunition stogks,

Forward Ares Refuel Point. Establish locations for
stocking foel and ammunition, Plan for muliple refueling
sifes 1o sppport the attack and Bt aviation simultaneously,

Advance Trauma Lifesaving Sites. Locate  forward
tremtrent fucilities and ingress'egress routes, The implhed
tusk s to establish helicopier landing zones for these sites,

Summary

hile the process for planning engineer suppss 10 4
MOUT atack follows exisiing deécision-making
steps, enginger planmers must understand how this
diverse termin impacts engineer operations, Critical points
include:
3 Structires beoome key lermain,
A Belowground and muliiluyered abovegrounsd dimensions
A Terrpin enhances the enemy’s countermobality and sur-
vivability effors and incremees (he (hendly foree's
mobility requinsments,
0 Decentralived execution—while staving  collectively
synchronized—is required.
m MOUT-specific precombat checks, precombal inspec-
temns, and rehiearsals must be comducbed.

By sccounting for these impacls, engineer planners cun
make sound decisions to sét the stage for effective engineer
support W the  manguver force n this  demanding
environmenl. kad

Cuptain DeSfarmeite ix on engineer ohserveniconiroller af
the Joint Readiness Training Center, Fort Polk, Lowisiona
He previcusly served with the 37tk Engineer Baitalion, Forf
Brage, Nowth Carolima, and oy commanider, B Company,
FHith Enginder Battalion, Fori Seward, Georgia,
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Soversl readers had questions regarding the
article "Tha MARTEM: A OQuarum Leap fof
Engingers” in the February 1998 msue (page 18).
Sorme quastioned the nams MARTEN, The follovwing
indormation will slafly any misconcaptions we may
haves unintemtianally ralsed.

Using e TRADOC Concept Ewvaluation
Program, the Engingss School obiainad from Meinos
Company a Modsl 783 skid stear in 1997 for
evaluation, Their compary logo reflects the tace of a
boboat and their skid sleers are called “Bobcals,” a
copyrighied name we could nol usa. The MARTEMN
ks Thie author's name and is not official,

The aicks might also laad one 1o believe that the
Ammy spent milllons developing a syslem thal s
readly avaisble as a commercial ofi-the-shelf
(COTS) purchase. That is nol so. The Engineer
School leasad the skid steer and all ils attachrmenls
a1 a very lavorable rate and has sinca returned il to
the manulachurer,

The pumpose of our evelualion was to quantiy
Tha increased performance afforded by a gkid stear.
Thie data and evaksation resulis are necessary for
gohesd  personnel B0 creals  requirements
documenis, & process thal evenfually will result in
lielding the skad stear 10 enginesr and othear units,

It readers locus on the name MARTEN versus
Bobcat and not an how wall the MARTEN parfomms,
They compdetely miss the poinl. |F's what he system
brings o the anginesr on the batiedisld that &
imporimnt. A sysiem capable of increasing an
engineer squad's productivity by 25 percent can be
called anyihing you want, just have it available! i
you've ever construcied a concertina fence by
driving the pickels with & sledge hammer, 1l bet
you'd rather have something (s MARTEMY) with a
hydraule picket-pounding aftachmant.

I encourage units that have utilized skid steers 1o
subemil aher-gction repofs or commants 1o tha
Derector of Combat Dewvelopments using tha
commend  form on the Enginesr Schood hama page
at hittp: e wood_anmy.mil

Alan Schiia
Force Development Analyst
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ENFORCE
BREAKOUT SESSION SUMMARIES

By Lieutenant Colonel Susan Myers and the ENFORCE Team

NFORCE Conference breakout sessions are evolving
E into a regimental think-tank, and the information they

provide is valuable to staff and action officers working
issues that impact our engineer force. Other sources of
communication, such as the Engineer Center home page, video
teleconferences, council of colonels, and e-mail newsletters,
offer opportunities to link engineer leaders with the latest
developments. Summaries of breakout sessions held during the
April 1998 engineer conference follow. Some have been
updated to reflect actions taken since the conference.

Echelons Above Division
By Peter Malley

his session had two purposes: First, to inform

I participants about proposed engineer force structure

requirements to support Force XXI, new evolutions

of the battlefield. and future redesigns of the echelons above

division (EAD) organizations. Second, to seek input to

assist in determining the “right” designs for EAD or-

ganizations based on wartime missions and future con-
cepts—i.e., Force XXI and Army After Next.

We began by explaining how engineer structure is
developed from approved doctrine, concepts, and comments
from field personnel. We described how the workload
allocation rule for the Engineer Battalion, Combat Heavy,
was developed using 23 wartime tasks and the number of
personnel assigned to the unit. This discussion raised the
following questions:

D7  Why aren’t equipment hours factored into the
workload allocation rule? We asked the Concepts
Analysis Agency to answer this question. The data used
to determine engineer requirements is based on infor-
mation provided by the Engineer Strategic Studies Cen-
ter and identified wartime tasks. Neither of these
sources itemizes equipment hours. Engineer School
leaders will review this issue to determine if equipment
hours can be factored into the workload allocation rule.

0 Who will develop the EAD operational and organi-
zational (O&O) plan for Corps XXI? TRADOC is
developing the Corps XXI O&O plan. It will be accom-
plished through a series of workshops attended by pro-
ponent school personnel. A “tiger team” has been
developed to provide engineer input on specific issues.
The tiger team includes doctrinal and concept develop-
ers and is chaired by a colonel.

T Will the engineer organization include one engineer
group with planning capabilities or will a modular
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section be available to augment the senior engineer
organization in theater? This question will be
answered during the Corps XXI redesign process, which
will be completed by October 1998.

We briefed the evolution of the future battlefield layout
and potential roles for engineers. MG Flowers provided his
guidance and perceptions in response to questions. This topic
will remain a hot issue and will be reviewed as it develops.

We discussed proposed redesigns of EAD organizations.
Two major organizations, the Engineer Combat Battalion,
Corps Mechanized, and the Engineer Battalion, Combat
Heavy, were described in detail. Others, such as the Engineer
Command, the Combat Support Equipment Company, and
the Engineer Combat Battalion, Corps Wheel, were
summarized. Participants were most concerned about the
following units:

0 Engineer Combat Battalion, Corps Mechanized.
Today this unit is a mirror image of the heavy division
battalion. Participants concurred that the organization
requires changing and that it should be revised based on
breaching, survivability, countermobility, and general
engineering capabilities no longer available within the
heavy division battalion. We agreed to review the possi-
bility of adding a Delta Company in the design and dis-
cussed adding more 62 MOS operators and reducing the
number of combat engineers. We agreed to consider
replacing ACEs with D7 dozers—that decision will
depend on the availability of ACEs. Questions were
raised about requirements for the CEV (future) and the
Panther. Consensus was that a “bunker buster” or some
type of weapon could be used in lieu of the CEV
(future), and that the Panther could be placed in war
stockage and withdrawn when necessary. The group sug-
gested that we replace the M548s (Volcano vehicle) with
a newer version and provide a dedicated support vehicle
for MICLICs. We agreed to add a property book officer
to this organization because the unit has considerable
property that requires this officer’s expertise.

7 Engineer Battalion, Combat Heavy. After reviewing
the mission statement, most participants agreed there is
no requirement for bituminous paving, quarrying, or
crushing operations. Engineer School personnel will
review this requirement during the redesign process. We
reviewed the 23 wartime tasks and recommended that
three more be added: force provider, chemical decontam-
ination support, and lines of communication bridging
requirements. It was suggested we also add range con-
struction and road construction and upgrading to the list.
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The Concepis Analviis Agency apreed that these fnsks
cun be ndded if the ¢commanders in chief {CIMC) have
these requirements. The tasks will be pdded based on
CINC input.

7 Engincer Command. The Engineer Schiisel requesied
that representutives from the twis engineer sommiikls
review their tables of orguniztion and equipmen
{TOE) t¢ determine whether this umit cin be redesigned
uzing modilar sections wersus the standard TOE siafT
positions. They agroed to this request,

0 Engincer Brigade, Theater Army. Reguirements for
the brigade headquarters are not clearly dofined in cngi-
neer doctrine. Colovel Cuinn, 41 1th Engineer Brigabe,
provided a paper thut identifies the brigade mwsks. His
dntn will be used o define the uni's mission and roles
in future foree struciure requirements,

A Engineer Combat Battabon, Corps Wheel. Seversl
commanders wanied b diseuss this organkzanon, bul we
could mat beenuse no progosed redesign leas been devel-
oped. The commancers agreed s peview taer Uit Bel-
erence Sheets and submil suggestions for the redesign,

O Engioeer Combai Support Equipment Company.
Two ophong were taised; The Eagineer School either
develop o workload allocation rule of embed this com-
pany in the Corps Mechamzed and Whieel Batialions
Cionaensus i that this wnil must remain in the strociire
because its capalbilities ane eritieal to sdequately suppor
divisions.

A Engineer Battalion Headguoriers Team. Participants
reguestied that the Engiseer School develop g beim o
commiand and control the separate corps companies and
leams.  Engineer School staff are  reviewing this
proposal.

A Engineer Terrain Analysis Platoon. ‘We briefal a
propased redesion, which las increased the nwnber of
Active Componenl spaces 10 Support termin anilysis
requirements, Participants suggiested we place some of
the plateon soctions in the Reserve Component strics
tere. The Terrsin Visuahsmton Division 5 reviewing
this progosal,

Comments and suggestions regarding this session are
wieleome and muy be sent fo the following e-mail sddress:
neaflevpiawood army_mil

Digital Breach Operations

Ay Lientenant Cofonel Harey Greene

Thi:. sesston  began  with  presentations on the
Wolverine and the Grieely, which will form the
backbope of the fulure heavy divisions” breach
capability, When Delded in FY DD and FY04, respectively,
both the Wolverine and the Grizely will have sitsational
uwareness capabilitics similar o those of the supporied
heavy moneuver force. We also  discusied  engineer
command and control and the enginger portion of Foarce XX

I4 Englneer

Batile Commund Brignde ond Below (FBCH2). After these
briefings, we posed the following questions to stomulabe
discus=inn:

a  Grven the informetion deminenee provided by a digital
force, do beaders still need o conduct a dismounted
reconnnissance o determing the best breach sie?

3 Can we reduce the mumber of breach rehearsals or
change the type of reheamsalzs conducted!

3 s it smearn o use an M| onk fo follow reduction assets
throwgh a lane and provide security?

Whale we did not come 1o reselution on these guestions,
we will use the infermation and opinions gathered to shape
future doctrine development for digitn] breaching opernfions,
Several themes recurred during our discussion:

O Digitization and the resulting information domingnce are
meat wseful before and after a close fght. Durning a close
fight, we expect communications o be condwcted by
methods similar to those wsed todoy. Atendees agreed
that FM radios provide the most responsive fonm of com-
mumicatiom ut eritbesl points in o batile.

7 Maorking lanes digitally is mdast waluable when vehieles
nppreach the breach lame. Mameally marked lanes are
shll required at the enfrance and ns vehicles masve aloag
the breach lane.

3 Humans will remain & ertical element on the digitized,
situationelly oware batleficld. Human cyes are needed
for reconsnissance, and leadesship i3 ertical af the
breach.

A Digitization ad situatonal swarensss were discussed w
length. Pamicipants agresd that digitization will increase
the availability of information and the speed at which
informuntion is disseminated. We did not agree on how
that information will impeet  the  decision-making
[rocess,

3 The presenfation on engineer use of FBCB2 provoked
lively discussion an reporting and command and conissl
links. Engineer School leaders are working to clanfy th
types of repors required and the proper fow of reporned
imformation.

This breakout session served as o means o confinue
ongoing disleg concerming how digitization and simational
agwareness  will impact engineer operntiong.  Discussion
will coentinue iy Esgleeer magarine and oat futwre
ENFORCE conferences.  The  point of  comact s
guilford il woad armmy il

Force XXI Topography
By Lientennt Colamed Earl Hooper
e bopan with o review of Tusk Fores XX1 and
wni\risinl: Advanced Warfighting Experimental
degipns  pnd  insights  for  futuee  (opogeaphie

missions, Most of the discussion focused on Topographic
Force Structure 200100 The Termin Visualization Center is
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developimg future topogrmphic structure opleons, and wo
major optiens were presenfed, Liculenant Colenel Hooper
deseribed o single theater battalion with robust comps
companies, Ligutenant Colonel Luce (commuansder of the 29th
Engineer Battalion) presented o two-battalion design with
heavy theater companies and & unified brigade hendgquarters.
Both dessgns focus on a set of key factors, which will drive
fwture topographie missions and which, in famm, will dove ouar
doctrine, Descrptions of the key foctors follow,

O A cemiman terrain operating envireament (CTOE).
This does not mean that we all bave the same view of
terrain. We know thal requiremients for terrain visual-
ization, analysis, sinvulation, and modeling difler across
each battlefeld operating svstem and scross each eche-
lon. The CTOE is the commonality of the underlving
terrabn dafs that drives euch sysiem o aceomplish its
terraimn visuahzation and evaluiiion misskons,

1 Rupid datae produciion and dois disseminstion, Duts
production from the Mational Imogery and Mapping
Agency (MIMAJ 55 critical. Thut agenov™s fulure plans
eall for i o provide foundation dati “on the shelf.” The
Foundution data will not meet all termain doata neguine-
mierits for our fiure digitized organizations. Rather,
that dita must be reinforced with more detailed dula
sets prodhuced “just in dme” to support military opem-
tions, The “just in time' dato production forms the bosis
of mission-specific data sets (MSDS) For the Ammy
topographic community, this opens two new missions.
The first is o pet rapadly prosfuced doto to digital sys-
fems throughout the bottleficld. The second is w fill
data vouds in the M3DS with dotn produced by Army
oppraphic elements, The NIMA phrose used 10 repre-
sent this sift in datn production philosophy & “just in
biene, medt Just in ease” data production.

7 Espanded availability of terrain analysis support.
Future digitn] commaond and control systems offer
extensive communications connectivity. This allows the
analysis ond disseminotion of terrain dato. Previous ter-
mvin anslysis efforts normally reached only G2G3 ele-
ments due to limited personnel and the bow volume of
hord-copy products. Digital distribution allows cach
commind and control node down o the maneuver bat-
tallon level meoess 1o mony of the analysis products pre-
viously limited to operations and planning elements ot
divizion level or nbave,

a

Embedded terrain evaluation in command and con-
trol svstems. Each system can perform mony  basic
evisluation tasks and develop visualization products fior-
merly provided by terrain pnalysis teams. These tasks
imclude lines of sight. masked area plds, imbervisibaling
plots, obligue views, perspective views, and slope analy-
ses. Embedded tools ollow individual wsers to obiain
minny ¥isualization products without direct suppont from
i wopographic element. This capability is key to the over-
all terrain visunlizaton mission in Force XX1 Topo-
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gmphic missions continue 1o shifi toward data creation,
managemend, and disseminutbon, The new missions pro-
vide the temain data that empower the evaluation capabil-
ity embedded in future commiand and control systems,

Attendees al this sessin provided un excellent cross
section of the engineer community. The collected experiise
imcloded all topogruphic battalion commanders, the com-
mandant of the Defense Mapping School, and the cosmmamnder
of the Topographic Engineerning Center. The session ¢losed
with comments from MO Flowers and BG Amold, They
cncowrged the team ned o focus oo fixog the existing
struciure but 1o design a structure than will meet Punere
redguiremicnis,

The Terrain Visualieation Cemer s oworking with the
Copcegd Divigson of e Directorate of Combat  Dhevel-
opmscnts and the Engincer Personnel Proposency (O0fice 1o
expatid the two echizlons-above-division opiions moted above,
The assistant commandant provided an initial review and
guidance o June, We are prepinng o detailed concept design
that will be staffed throughow TRADOC this fall. The poin
of contiet & hoopereiswood. army mil,

Long-Range Experimention Plan

8y Fern Lowrey

T s Moneuver Support Banle Lab (MSBL) hosted n
breskout  session W dizcuss  engineer-related  ex-
perimentation propossls os far forward gs FYOT, We

briefid the baitle lab experimentation process described in

TRADD Pam 719, Reguivements Determination, We also

discussed on ongoing effort by TRADOC o expand Army

experimentition efforts over five pxes:

3 Army XXI s o determine fimal resprirements for the
First Dagital Davision (FDD by FY 00,

7 Corps/Echelons Above Division axis 1o experiment with
structures needed fo support the FOD ond follow-on digi-
tnl divisions thal support ficlding the First Dhgitnl Corps
(FICY by FYO6, A corps Advanced Warfighting Experi-
menl {AWE) will be conducted in FY03.

7 Jaint Contingency Foree axis to cxperiment with con-
tingency ond expeditionory forces will culminate noan
AWE planned for FY 02,

O Batile Foree Grouwp/Strike Foree axis o expeniment
with comcepls tied to & highly lethal ond deplovable force.

I Army After Mext asis o continue miellectual thought
amd discussion on Army force requirements beyond the
vear 2025,

We then discussed proposed engineer-reluted expenments
based on the pew Army patterns of opemafions (project the
foree, protect the force, gain information dominance, shaps
the boftlespace, conduct decisive operations, and sustnin and
transition the foree). Resoweed M5SBL experiments will tie
into each Army oxis as appropriaie.

Fesdback from ENFORCE participants was extremely
helpful im validoting enginecr-related expenment proposals.
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Tighter linknge of MSBL experiment effonts was discussed
with the Director of the US. Army Corps of Engineer
lnbomtories, A proposal wias made o e materel-relaed
experiment offorts with existing operational requirement
documents i determine if the requirements are sl valid or
nized modification,

The MSBL Long-range Experimentation Plan {LEEP})
hus been staffed with the US, Ammy Clemical, Engineér,
and Milisary Police Schools, It s posted on the MSBL
Infemel home page, Comments of suggestions for fulure
cnginecr-rebited  expenimentition weas are welcome. The
point o contact for the LREP, Major Steve Jeselink, may be
reached at {373} 563-4082 or Delense System Network
(SN) &TH-4082,

The Bradley-Equipped Engineer Company

By Livavferant Corlnawad Dick Hormpek and Major Dopg Fintor
D Engineer Regiment’s transition to the Brdley

enginger lighting vehicle (BEFV). The Engineer
School will use datn from the session 1o develop ond finnlize
an operational  and  organieational  (O&0) concepl 1o
tcerporile anto the BEFY concept evaluation plan, The
CRCY comcept will address the optimum ergantzation for the

engineer company, truning ssues, and doctrinal mmpacts of

i Bradley-equipped engmeer force, The Maneuver Support
Battle Lab will continue fo work this nehion.

Subject arens used 1o facilitnte discussion were engineer
coanpany andd platoon organizations, training and doctrinal
mnplications, and follow-on testing that will fully develop
the Brudley engineer company concepd.

Engineer Company Organization. Engineer combal
repair tepms and combal service support should mimor
requirements. of the moneuver community, First sergeants
should be in MI13s along with the repair eams, Company
commanders'operations sergeants must have a HMMWY, so
we need o relook HMMWY distribution within engineer
companics. Units moy not be able to deploy with 100
percent of their assigned systems due o soldiers who ans
sick, on profile, ee.

Engincer Platoon Organization. Reduction platoons
should hove redundant capabilitics o reduce obstacles amd
proof and mork lanes. They need the wrmored combat
earthmover [ACE}—n mobility ssset—aorganic o the
platoon to complement other reduction assets. The ACE can
reduce antitank ditches and berma (constnscted obstacles)
and provide prosfing capability throogh comples obstagley
Mamtaining the ACE in reduction platoons will minimize
tusk orgunization changes for offensive operaficns withis
ENEIeEr compunies,

Training Implications, We presented three proposals o
CHEIMeET Sunnery!

A Fire whles [V
A Fire tables VG don' e tbles I and 1Y
A Fire tabkes 1=V iModified); don® fire tabbes 100 and IV

16 Enpineer

The group thewght that engineer gunnery tables should
parallel the mancuver tabbes 1-XII, with tables X1 and X117
being the squod amnd platsen qualifications, respectively.
Engineer gualification tables should be merged e the
current Bradley tubles |-X11 to create an engineer punnery
program witl an end state of completely qualified squads and
platoons, The Engineer School will confinue s work
engincer wnmery ey, including resources.

Docirine Implications. Engineer commundiers expressed
concern that four Girzzlies may be insufficient to support 2
mancuver sk foree during beeaching operniions, since we
peed o make as many beeach lanes as possible for the
pssaulting task force. Engineer comprnies must retuin & midch
of their current beeaching capability as possible, because the
Anmy will buy only a lmited aurnber 6F Grizebes,

Fallow-{dn Testing. To help Engineer School personne]
pnalyze the Brudley engineer company, the dih Infaniry
Division's  engineer brigade transifioned one  engineer
company W BEFVs in April 1998, using the same codi-
figuration as the infantry Bradley company, An Engineer
School team will evaluate this coneept, including laad plans,
pintenance, raining, and doctine, The dth  lifhsiry
Division will tesl the concept throughaowl the summer amd
will deploy e the Nationsl Training Center in August with
Wi engineer compinies—one Bradley company and one
MITIAZ company,

The Engineer School will conbinue o eviluate engineer
punnery tbles, engineer qualification lables. ammunition
implications, the feasibility of adding o bunker-busting
nition 10 the wbe-launched, optically tracked, wire-guided
(TOW) missile, and the need 10 change o the Brudley
slowage copacity b accommeslate engineer equipment. A
proposed  FY9  concepd  evilustion plan will  pddress
enhancements o the Brodley, which imclude rollers, plows,
Voleano, MICLIC, and possible hydraulie/preumatic tools
The poimt of contoct s steinigplalwood.ormy.mil.

Total Army Training System Courses

8y Livwrenant Colomed Susan 8 Wyvers

¢ provided informotion about the Total Armmy
WTminmg System (TATS) courses nnd solicited
fecdback as o how muaterin] should be fielded
throughout the enginesr neriment
The Total Army School System (TASS) is the realization
of former Chiel of Staff of the Army Cenemnl Gordon
Sullrvan’s vision for the Active and Reserve Components to
triin b the same stundard. His vision 18 being realized mow
that seven functionally aligned training battalions  offer
reclnssification courses 1o the engineer Reserve Components
TATSE courses nre the means to standardize truining techmnical
tnsks, and the Svetems Approsch w Troinimg (SATY = the
process used to develop programs of instruation.

Svstems Approsch io Training
The Traning and Doctrne Command updated the 5AT
process in 1995 b pe-establish o long-term approach o
planning future raining requirements for TATS courses

July 1908



SAT has five imerrelnied phases;  anolysis,
development, onplementation, und evalwation,
Analyvebs. This phase identifies and describes collective
and  indivedusl psks and determines what peeds o be
traancd, Analysis for TATS cowses s accomplished by
brengimg logether representatives from sll components 1o
determing iraining needs, Achieving conscrnsus on training
el nnal eritical tnsks is o difficult process, The Engineer
Schoul received Active Duty Special Work funds o help
ensure that feedbnek from field commanders and Reserve
Component instractars 8 imegrated into the asabysis phase,
Design. This phise epsunes the sysiemane development
of training programs and matersals w0 enhance the leaming
process and make i mone effective, Virual and dignostic
learning strategies bemg meomponsied o TATS courses
will requaire pecess W and Helkfing of echnoloical learming

dasign,

syslems, Linkmy these systems is eriteal to the ssceess of

future trmning capatalities, and the mediom 1w pceomplish
the link s component distonce leaming plans.

Develapment. This process tums the design into frammge
prochucts, progrms, and mternds requited o mmplemen
traiming. The program of metmstion, leson plans, studen
hondouts, soldier™s manpals, and infernctive courseware an:
prachucts of the development process, Combai engineer
courses were vilidated this year (1998) at Fort Leonard
Wood, Missour; the Army National Guard Regional
Traming Institute ot Comp Grflow, Noch Dokot; and the
Army Reserve enginser TASS battalion wt Camp Daowson,
Wiest Virgimia. This validation process ensures that mining
issues from all componienis are incerpomied. Construction
wnd cquipment operator courses will be compleiod this fall
All poursewanre will be pvailable for distribution from the
Army Trmming Suppon Cormimand in Octoher |99,

Implementation, During this phase, cowses  ae
conducted wsing training materials and exercises based on
unit  training  needs. The implementation  proccss s
capinding o pccommodate troining batiafion evalustion
criteria mandated by the TRADOC acereditation program,

Ewvaluation. Units are evaluated apnoally, and TASS
baialions nre aceredited every theee years (25 8 minkmm),
Tlee ncereditation sysiem evaluntes instructor and siudent
performince, instructor credentials, lesting programs, oorse
materials, and fraining cesources, Some of the Engineer
Regiment's greatest challenges are o plan and resource
training o meet military oceupations] specialty gqualification
guotas and, more importantly, 1o ensaere that soldiers are
prepared to perform eritice] echnical tosks o stondand
befiore graduating from the course,

The Future

Engineers must continually assess both imedividual aned
collective skills and knowledge o anticipate fulure training
requirements, Acquiting resources lor training is often the
wiak link becaose of changes in doctring and lead times
necded o procure materials, Distance leaming s louted as
the solution to peducing the time required  for trmiming.
However, our technienl skills wmd knovwledge are perishatle
without comtinueis reinforcement and practioe. The Dhrecior

Jitly P

af Tratning sceks fecdback nnd lessons leamed conceming
tramming needs, distasce leamimg, ond training effectivencss
from wonil commanders, traming commanders, amd other
training experts, Leaders must lewrn more about the TATS
courses. They ane the tools 10 irain the entire Force XX
Engineer Regiment and the bridge o branging the Active nd
Rewerve Components together for readingss, The point of
contact s stephensiowomd army il

Training Modernization
By Comie Wedch and AV Waitiman
T his session presented the Engineer School’s initative
o modernize engimeer trining.  Particrpants were
shown priortized lsiz of modemicnion itiatives
developed by the schinol’s Trsiming Modemization Integried
Concept Tewm ond were asked 0 comment on the list's
completeness amd priorifics,
Updated priority lists follow,

Maneuver Englnecring

i Traming nids, deviees, sinulators, and samulotions
(TADSS) W support ST training in the echnical engineer
ares of beeaching, lorce protection, obstacle planning, and
r|'|.'|.:'r~|:r|'rxhi1l.j:|: UETatans,

2 Computer-based trining and saimulaiions 1o train
general tactical operations center { TOC) procedures.

5. TADSS to support ming detection (virfusl-reality-
hased)

4, An mproved mine-eifects simulator for the combat
Ermiming cemnters.

5 Anarmered combot enrthmover (ACE) simulator

6. A Volcano simulator,

7. More iraiming events integrated with other TRADOC
schools and betwesn courses ot the Enginger School

8, A lorge, regional, Fist-water, mver-crossing traning
orea for the Army.

9, Abridge boot operaior and mft commander simulator,

[,  Multimedia training o support bridge design and
Bailey bridge/medium girder bridge simulators/simulations.

Ll.  An improved mine-cleaning line chorpe (MICLIC)
and MICLIC trainer,

12, A remedinl math class or compaiier-based troining.

Foree Support Engineering

I, TADSRS o suppot heavy constmetion enginesr
couipmient, such as dozess, graders, scrapers, leaders, and SEEs,

2. TADSS similar o i simulation network B support
construciion cagincering sctivities.

3 A base comp demonsintion site af Forr Leonord
Wood for resident raining, similar to the model motor poal or
thee mulitary operations in urban wemraln (MOUT) Fcility,

4, A handheld electronic expert system, which will
contiin the equivalent of FM 3-34, Ergireer Fleld Dute, and
perforrm enlcilstions.

5. A sumulation Lo
FECONAISRNGE.

B, Mowve reclssaficaton troming o the Total Army
Sehool System batnlons,

support  engincer  and  nowls
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Terrain Visnalization

1. Embedded trmiming for the Digit] Topographic
Support System,

2. Dugital terrain training support package (CHT) for
producing magp products.

3. Maoneuver Control Systemn ond Joint Mopping
Tools Kit truining in leadership courses in the Engincer
School,

4 Computer-bosed raining thar demonsoraies bartle-
field obscuration and its efTects i enginecrs operations,

5 A camouflage teaiming site at Fort Leonand Wood,

fi.  Re-evaluate the initintive o move the Defense
Mapping School 1o Fort Lesnard Waod

Systematic/Process Topics

I Revitulize the imdividunl training program process
by identify resource requirements, und develop and progrom
o trining sirnfegy,

2. Monsysiem TADSS pequisiton system [pils ond
requites. redesign too offen.

3 Review course lengrth limits versus increasing skall
complexity due bo new technologies.

4 Standardire Dold equipment: Multiple brands of
equipment across the total force cause problems.

5. Human factors are not included in troining ond

equipment designs.
l'hl'l.u:i"lanl'.u s the I"J'l|||;m‘i1|.],|; recommendati ons.
A Add Voleano and ACE tramning devices 1o the monsever
emgrineering list
T Bepore survivability msues from foree  protection
isstaes on the force support fist,
The second portion of this sesson was deévoied to the

Engineer Force Hattle Command and Staff Troner mo-
demizntion indtintive, Sugpestions included:

3 Consider consolidating the analog and digitized CD-
RO, Dhgatized traming could be on annex or add-on jo
the analog CO-ROM,

A Add o company support plateon keader truiner,
3 Add o company-level supply position triner,

Engineer School personnel ore reviewing these re-
commendntions and  will incerporate them  into  final
priovitized lists, The lists will be presented 0 the school
commandunt for approval by mid-August 1998, The point of

contact for training modemization sf the Engineer School is
waltmanniawood army.mil

Engineer Officer Advanced Course
By Mafor Darven Naumann

he purpose of this sestion wis 10 brief results of the

I EOAC customer survey and Task Site Selection

Board and discuss the Towal Aomy Troining Sysiem-
Courseware (TATS-C) and EOAC-Heserve Component
Diganee Leaming Implementotion Plan, We also soliciied
il1|1l||l for IRProvEments i the BOAC

I8 Engineer

EOAC Survey. The group asgreed that the EOAL
gustomer survey is volid bul were concerned that the top 10
tmsks reflect priorities focing o peacetime Army, They
thought that survey results should not drive the troon for
EDAC course instruction bul should be viewed as one of
many mpuks to the course design. We discussed the
complexity level of tasks instructed in the EOAC —whether
thev are the mesi difficult or most often encountered—and
agreed that the course should fogus on foundation skills on
which the officer can build.

Consensus wis thist the survey be conducted annuslly, that
it is beneficinl for commanders o provide inpat to EOAC
desipn, and that we should administer u similar survey o
maneuver commanders. The following improvements were
recommended:

1 Changee the cover letter o emphasize the importance of
commanders” mput o the course,

O Chenge the wording of gquestions 1o reflect the survey
purpose; forexample, “What imporiant skills amd knowl-
edge should be mught in the BOACT

1 Prowvide commanders the ability w quantify the detal
level of skills and Enowledpe taught; for example,
differentiate  between “mtegrated,” “aworeness,” “re-
fresher,” and “progrommed ™ training.

1 Administer feiure surveys o EOAL gradunies as well as
battalion/brigade’group commanders. To reduce costs,
commanders will be responsible for distnibuting surveys
ter EQAL praduates in their commeand,

0 [Disiribate future surveys to LS, Monme Comps engineer
it commanders,

Task Site Sclection Board. The group thought that the
critical sk Tis1 and recommendations from the board were
nal fndeative of the enginesr branch as a whole bot rellected
the types of units represented on the beard.

Total Army Training System-Courseware, The growp
recommended that lesson plans for tlasks encountered least
often be converted and published first under the TATS-(

program,

Distance Lenrming Implemeniation Plan, Porticipants
agreed thot it may be dilficult 1o syochoonize quarterly video
teletramimg and maobile tromng feom sessions with Reserve
Component units. They recommended that the sessions be
prehived so students con access them,

Recommendations, Tench EOALD  students W he
manpgers, nol  technicians, and  focos  mstroction on
munpgement-level  issues  and  sysiems  that  company

commanders should know. Increase students’” exposure o
kssues relevant to boday's fight, such as support operations
and stability operations, rather than focusing entirely on
fighting “World War L7 The peoint of contact is
numnnadirwond armry.mil,
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Achieving obstacle
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Figure 1. Planning, achieving, and maintaining obstacle integration

Scatterable Mine Systems and Integration

Ay Mijor Davie! Hilbronok, Maper Mickae! Bose, Mafor
Fereeided Mo Toud, pnd Mr, Clarfexs Jockvan

e discussed and solicited fecdback on negntive
Wmmhnt trminimg center trends, cument doctrine,

and future systems related o scatlerable mineas,
Aftendees reviewed several trends related to scatternble
mine employment wnd integration across DTLOMS, with
doctring, orgonization, and materiel trends being mos|
notoble. Engineer School personnel will work these issues
bsed on information obiained during the session.

Iociring

We pgreed to develop a graphic trining and (GTA) thai
outlimes system checks for the Volcuno and MICLIC
Consensus wan o Hmit the Yoleano sectimn 1o the grownsd
Yolomo, sivce airerafl crew chiefs combuect  additional
(momengineer-related) checks on the air Voleans that are
inappropeiate for an engineer GTA. The group suggested
that system checks for the MOPMS be included on a future
GTA

We discussed seatterable mime mtegration concepts
current  docirine, FM 90T, Combimed  Adrms  Obwiacle
frtesrravion, now being reviewed by the fichd, will contain
information on planming, achieving, amd maintainmg ob-
stacle integration (Figure 1), We concluded this section by
discussing ovalnble scatbarable mine assets ond points in the
military deciston-making process that will pssist leaders in
planning scatterable mine miegnsdion.

Terminology was discussed in detal, particularky the term
“dynamic obstacle,” which emerped dunng the Nationol
Truinmg Center’s Advanced Warfighting Experiment (AWE)
in March 1997 and was used in the Dyvision AWE ot Fon
Hood lnst fall. Although the tern hos never been defined, if
confinees 10 show up in comespondence und in lessons-
bearmed documents circulnting through the Enginser School,

The term “dynomic” is frequently used in Force XXI
opemtbions. and engineers must embroce it The Army s

ity PSS

ropadly  changing, and doctnme most keep pace. The
“dyrnmic boitlespace™ we fight in foday 8 leading the way
Fisr futiare systems thad resch oul nnd kall tse enemy af greates
distances. The Raplor i a system that fits this mokd,

“Dhmnaiie” i iksell hos a single meaning, but when adided
asa dl:ﬁl,.'ri.rllm al the bt!gllllli“'l.[ ol existing docimimal terms, it
TECres defmition 0 the doctdnal lexeon. Accosding to
W ithedier, “.,I:.lnuunu" is defined as (1) forcelul; energetic (25
vl o pertaining 1o (e o SIETjY relnted Lo moton. We
|'||'|_|F||1s-|:d Uhent fiy b "'I.‘h.'l'lllﬂ'lll..'-l an obstoele mus—

0 Communicate with commundd und control systems and
other engagement systems.

Be remotely controlled (on/effon},

Report battlespoce mtelligence (lype, number, direction,
and rte of movement ),

a  Be delivered remaotely.
7 Engage vehiches

While these descriptors apply to the fufivre Raptor svstem
(see matenel section), they do not apply to curent scatterahle
ke sysiems,

Porticipants thought we do not need another teem o
deseribe our obstacles, but they provided some inferesting
insights and acknowledged that many leaders wse the leom
“dynamig obstacle.” The term will be defined 0 future
doctrine, based on the abowve critenn and the following
synopsis of the attendess” comments:

o Obstacle—If it is not an obstacle, it & not linked to engi-
NEEr Progonemey,

M Dyeemic—Has on/offfon capobality of leasi once

O Aenve—Sensors ore not sotive; they only recerve, Mlines
wre passive, while mdar and sonar ane octive. To be
“dynamic” 1 system must be active,

n Mebife—Replace the term “mobile™ with “interactive”
when describing the Ropror.
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Chrgnnization
Adtendees agreed that the M348 Volcano carmier should
have a communications platform for mounting & madio o
enhance comnmuend ind control of this crtical asset.

Materiel
Suggestions conceming o standard mineficld-marking
syatem included;

7 Eslablish the stapndord st thester comps level ot the
beginning of each operation.

A Use a mndermal lor the markmg system that s resdily
pvailable to all units,

3 Inclode mimelield-marking materie]l m the STRAC
minmaal,

7 Ensure that the mimefield-marking maerial can be used
bry hath heavy and light forces,

3 Adopt the Pearson Pathfinder marking system ussd by
ithe Brtish army

Valcano Mineficld-Marking System (VMMS).
discussed  this  poessible  fulure  system, which  would
eliminste some negative trends users experience with the
current Yolesno at combat tmimng centers, The VMMS will
aubomatically mark the YVoleano minefield as i deploys.
Participants  approved  this  concepl  and  sugpested
improvements 0 be meorporuted  under the Valcano
improvement  plan. The YMMS should have o com-
mignications  platform  andl buili-in Gilobal  Positioning
System {GPS) and be capable of being carned by saldiers
(man-packed). This last Feature will enable soldiers 1o
rapidly mark any unmarked dreis created by terriin or the
sysiem riself

S Barpinerr

Self-Destroct Times. We agreed that  different  sell-
diestruct times should be developed for our scatierable mine
systoms. The current times of 4 hours, 48 bours, ond 15 doys
(for the Volcano) nre nob comdusive o future mission
execution. Suggestions included:

7 Base changes 1o self-Gestiact fimes on enemy echelon-
ment; for example, the duration should cover the tme
whien the first echelon enters the main batthe aren through
culminntion of the second echelon.

Change the times to 12 hours, 45 bours, dnd 13 doys
3 Change the times fo 4 hours, |8 houps, did 48 o

M Align all systems that have the ROU-controlled MOPMS
with a command-detonation aptwn,

M Incresse the availebility of scaterable mine Class ¥
supplics {ammunition],

Raptor. Previously called the intelligent minefizld {IMF],
the Ropior is bath a weapon and an information-collection
system, which makes it hard 0 calegorize. The system
codists of air-delivercd acoustics sensars, Homel mumnitions,
a gateway, and @ grounid-control station (Figure 2), Several
suggested improvements (o the Raplor ¢oncern salety ond
utility. The group thought the Homnet should have o disarm-
and-reuse copability after it ks fully amed. Currently the
Hormet can be redeploved before (inal arming, but i either
sell-destmicts @l n presel time or is remofely  command
detomated when filly armed

Conclusion

leaders of the Engineer Regiment mformed of ongaing

issucs. Feodback gathered during the sessiwons will be
extremnely belpful in developing futire doctine and engineer
systems, Your continued inferest and support ane apprecsated.

July 19598
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Standardized Training
Using Engineer Qualitication Tablex

By Serecant First Class Ressell Marrh

T b Armay " mew standardized qual-
iflization tables for engineers will
ennble every wnit b have the snmes
lewel of tridiing and readiness. For many
years, the Engineer Bmnch has opemted
withoul & common single Erining stan-
idard for weapons, demalifions, and
itdnes. The Armor ond Infantry Brinches
have wsed qualificatson tables for over 2%
yoars, which gave them o significans
advantage for justi fying smmuniton, ler-
rdn, aenl runge use.

The meed for engineer gualification
imhles (B Te) was eeiabliched i the 1995
Senior Engineer Leader Training Confier-
emice. A crcr-dl.-crr.;ulrlt[ trinemg hlu.lyr.l
ond ihe imcreasing scope of employmeni
amil wersnilily of the force u:n‘rq'mum‘l:q
this newed Hrenkout sessions held  dur-
it the 1996 pnd 1997 Engineer Fonce
(ENFORCE) Conferences estnblished the
Framework for the EQ TS,

Unit  represendatives  from  ihe
ENFORCE sessions agreed that the LLE,
Ammy Engineer School should creale one
st of tables o encompass &1 conibal
enginecrs, regardicss of TO&E or compo-
nent — Cve Remiment, G Fighe, Cae Ser
af Tabdex, Schosl porsonnel orpganied
unil suggestions ino twelve wbles tha
mirror the Infaniry and Armor gunmery
tnbles. This destgn allows the three Ay
branches 1o speak the same language sl
trainiey  and resource  mesiings. The
EQTs were then fielded io ihe entire engi-
et faree for feview, poded o the engl-
neer home poee, and reviewed ot o 1997
ENFORCE breakout session, Afler those
recommendations were incorpornged. the
resise] verssom wis stafTed for review by
enginee brignde commanders from se-
lected engncer units, Final recommenda-
tioms were incarpamied o the EQTs and
brelfed 0 o council of colonels on 27
Oicioher 1997

The new standundized BEQTSs permit
sequentin]l trmining ond qualification of
|::15||1|:-r:|' wmits, PTOgTERE from imkid-

,.Fm'_'r ety

Tiale
Appirutiog
| | Indrcu il ree Waapors Dualilication
1l | Leaser Damalions and Mine Qualihcatan
[} Indrvcduai Demalitions and Mins Prolicency
I Indnesciugl Demalitions and Mine Cualilcatsan
W Prelimingry Flascl i Conlac
Wi Frelimnary Traming Course
Wil Indarmediale Proficiency Course
Wil ImtermedaaiE Duslfcalion Courss
X Advanced Aesact 1o Contacl
W Advancad Training Coursa
Xl Avancad Proliclancy Cousa
] Advanced Quaificalion Coursa
# Matric Corrarséan Chart
| 8 Enginser Ammundion
| C Enginsar Cualificadan Tabia Work Shasts

unl e sguud o plateon qualifications
Lesders are nlso qualified to ensure ihey
are proficient ot the tsks they will evalu-
ale. The qualification process  defines
trining  teadiness during  mohilieabion,
st mobiliztion, deployvment, and as-
lnimmenl ol any hocalson,

Squad ond platoon  mbles  contmin
foundation drfls end tasks that combat
crgineer unils must be able o sccomplish
tor sappsi maneiaver forces dunng com-
bined amms o jdinl operations, The it
commiander can twilor the EQTs for the
unit mission and the mission-csseniiol
tsk It (BWETL) by pdding additionn)
tasks and drills,

A combal scenonio iluded in the
EQTs s o wveltcle for @k enecution
Embedded tasks are intended 0 be
traiiisd i this seenanin of 10 i scemana
created by the unit, os long as the tagks
arg dhirectly Hoked o combimed arms
traiming strategies, While the scenano s
nol the only mcans of exceution, it tes all
tasks to the mission ond allows effechive
ase Of IRLnng resiurce.

Authonizateon provided in [2A Fam-

philet 330-38, Straderds Jn Weapom
Trenimisig (Standlands in Trmipg Commis-
sian [STRACT), is the basis of resourde
alloeation for executing the tables. How-
over, the EQTs sfe mod consirained by
those nuthorizations. Since the unit can
tudbor the EQTs 1o their METL and mis-
sI0M, smmnmition use may vary, Appen-
din B 15 o leedback foem designed
copiure doea mnd provide the Engineer
Schonl the smount of Classes [V gnd %
materinls wsed during the EQTs. The
scthal will nee dats on thewe fomes 10 jias-
tfy fmwre STRAC adjustments. Appen-
dix C provides a et ol recarding the
qualificntion stotus of ndividuals amd
ks,

The finnd versson of TC 3-150, Emgi-
mevr Chudliloatis Talfe, 5 daisd 16
Jumg 1998 It is on the Enginesr Center

himmie e [ ]

Sevgemad First Clasy Marth be o gendar
combat analind aad welter n the DNrece-
fowrie of Fraining arnid Dawecbriee, LUK
drmy Enginesr School He i an MOS
1 2830 solfier wilth I T vewrs of service
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Commissioned Officer Development
and Career Management:

Engineer Chapter of DA Pam 600-3 Revised

iy Major Devid Baesley and Caprain Aoran Walter
0 Micer Personne] Monagemen Svstem (OPFMS) XXI

5 o new officer professiwonal development and
manggerment syitem designed 1o bulld an officer
cops et will folfll future peeds of the Army and the
nation. The revised Department of the Army Pamphlet &00-1
(DA Pam 600-3) sddresses officer professional development
and coreer manngement under OPMS XX Army officers
will use it g2 o road map when making career decisions
boged on OPMS XX DA Pam 600-3 s scheduled for
publication s Chetober 1998, g0 that ollicers will hove i@
before the new Career Freld Designation (CFT3) boards
convene in FY99,
The Engineer Persontel Proponency Office (EPPO)
submitied a revised Engineer chapter w update DA Pam

-3 in Febroary 998, This chopler inchsides current
featires of the Engimeessr Branch, reguired  office
choracteristics, engineer officer develogenent informatbo,
and an updated section on engidesr Reserve Component (RC]
officers. The Engineer chapicr provided for the updnred DA
Pom &00-1 is available on the Fort Leonard Wood wob site
{wrarae wood army mil'EPPOYeppo_hp hitm),

Some of the most significant changes (o the Enginger
chopter pemuin to engineer officer development. This section
describes beanch  qualificanon,  education,  leader  de-
velopment ond command preparation, amd assignments for
each grade. Figure |, the Engineer Life Cycle Development
Model (Active), highlights the redefined branch qualifreation
requirements for each grade. Other chonges include poals of

Years of | ! | A
Service () 5 10

15 20 25 30

wad deisen

- Coptains Command and Sall Sonior Service
Eg; Career Course College College
=] Mastar's dag
":'ma F!-:-IlsaTmaI::-.n

‘*l' Fuhzhipeal Coargar fgld
A8 mon

Branch B miimeem of 13 Complata Caglans Caiest Cuwris Ej:;PI'I- Gl -G Wimeam of 12 mineita n Mramum ol 82 manilm
Crualityisg :llnnlh: ma Gempany cammand l:lhr::rn ol 10 el a8 BN EnNpnEE @oanan an angnaar pasfien
risep - ading [ e oF 1.2 menihe) - Bl X0
RN Balzskwrbrgadetgoap 53
= MEs el dhdRian & Fgifsaai
- Cimwealy regiment anginesr
Engrnbd! Irainmy st
Fanalinn B3ED
- Daputy desingE sngmessr
Duachas of Pufhs Warks
- Platpaf Wadey | - Comgany sommandsr Bahaliifle iga da slaf Batiahen commander + Brigade corsmander
Davuiap= |- Compeny X0 Batalisbngade staf = BEAD W fen | siwl - D Pzt Co v s . Diankel cwmmandet
mererial Tradron g sl ai -UBACE projiet o ai o Tad) =Lt Sl pasien - MACTHEUTIA fmnt ik - [ivester gt the Enginsat
- Batahon sigh +AGHAD suppsr pealan - St e Schoal msachar Dhapity dustec] a g Lol SACE
- Sarei i Behosd i iuel e CTD shaarvadentols - AR swppait pasficn - DO T A ] =t
- BTG shzeryars aniralia - FROT GAFBMALZARE O CTC abservevicenmolar AGHAC suppert pestian
Euncenal posiian - ROTE PRMESALES MAY
- FOT ELUEMAAISAREC USaBED
Claraster o Puble Wirks

Figure 1. Englneer Life Cycle Development Modeal (Astive), Iram Figure 18-1 in DA Pam G00-3.
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Command and Stati

Callage
“ Functianal
area decigion
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- Bafabieon @lsl -IEAR schaal insngglon - BrfFA generalis sommendan! USAER
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LEES

sl complie & digres B ier | pivmoian 1o Caplan
W= complele EDAC by tee E8th pear of servee
MUs oo lete CARS et promalisn 16 magar

i o g =

Mustcomplala EQBC by second poar [URAR) or 18 monihs |[ARNG) of zervea

& Mgl domglaia 56 pamant of 083 fet prometon 1s liautenenl
golengl md then 190 percan| wifin s yenm = grometan
E Mustcomeleie 850 mrpmemetisn ts mgader geraral

Figure 2. Engineer Life Cycle Development Model (Reserve), from Figure 16-2 in DA Pam 600-3,

I5 to 18 months in command for captains and 18 o 24
meoniths in one of the listed positions for majors, These goals
are desirable for leader development pnd unil cobesion, as
defined in the leader developrsent and comminsd preparation
sections for these two grades.

Several changes in the updated DA Pam perain o RC
engineer officers. These changes are shown s Figune 2, the
Engineer Life Cycle Developmental Model [Reserve) {from
the Engineer chapter), and are briefly described below:

W (fcers must complete the Engineer Oficer HBasic
Course (EOBC) by the second (pot thind) swear of
RETVICE,

m CMficers must complete a bachebor’s degree before pro-
kb i caplain,

The Engineer (Mficer Advanced Course (EOAC) anil
the Combined Armas Services Smll School (CAS3) have
been ‘il'l.!EEt'alL"i]. The mew course s called [‘qlpf.qr'rﬂ ey
Coueve, AL and some RO engincer officers attend an 13-
week EQAC, which s immediately followed by six weeks
of CAS), Most RC engineer officers, however, will
continue W anend EOAC and CASS in s current fommal
until EQAC-RC 1= rl!Lﬂr!ﬁ'_l.l.l‘l.‘d g other detls pre
wiorked oul,

Jufy S

Fuor msire information on OPMS XX visil the OPMS XX
weh site (www army.mil‘opms) of the AR-FERSCOM web
sire ar (wwwnrmy. il usarar-perscomppo.hm), [ ™)

ﬂ.fn:.ym' H:.rn'.fl,'_'p v the :.gﬁi‘r.'pr cnardinafor _ﬁ'.l.r Hhie EHHE'HHI'
Pervannel Proponency Office at the U8, Army Engineer
Censer, Fort Levmard Woed, Missours, He can be reavied ot
(373) 363-4087 or QSN 6764087 Hiv e-onail address ix
drerrileyadiil wood army anil,

Capdain Walter (AGRY i the Engineer Branch Personned
Propememt Integration Officer al the Army Beserve Pervomne!
Cemmvanad (AR-PERSCOM) o St Lowis, Missowrd, e van by
regoied of (F14) 3382737 or DEN 5922737 His p-mnil
arlitrasy v AARCN, WALTER @arpsiiahd army.mil
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Who Are Engineer Warrant Officers?

By CW4 Clinton Parker, CW4 Fred Tressler, and WY Gilbert Rios

sl officers, wha ore appednted by wartinl of the

Secretury of the Army. They ore highly specinlized
gxperts anid trainers who—by giiiing prosgressive levels ol
expertise snd Beudership—opernte, mmintnn, administer, and
imEnape Gguipment, support ocbivities, amd techinical sysiains
throughout the Army’s diverse brunches. More than 25,000
netive amd reserve soldiers aee warrnnt ofTicers, who serve in
specialtics ramgng from bhelicopter pilst through  veteninary
services technician to legal ndministmtor,

P erhaps the lesst understod soldiers in the LS. Army ane

Engincer Warrant Officers

b Corps of Engineers is the propendnd for two warmang

I officer miliiary occupational specinbiies {MOSs—iiliny

Oiperadbon and Matmenance Technician (210A) and Ter-
ren Analysis Techmician (2150, Uit Oempber 1994, the Corps of
Eigineers was also proponent for the Engmeer Equipment Repeir
Technecinn MOS (P94, et now engineers have only tmining
rispamEihildy for this MOS, and ihe Onnance Coms hes all aother
responsibilitbes. Table | shows the enlised feoder MOS8 (of
st o (hese warrnt oificer MOSs.

Aboul B0 pereent of engineer wrmunt officers ane in tha
Rescrve LCamponenls, which comsisls of the Army Mational
Clunrd (ARMNG) ard the US, Armmy Rueserve (USAR) Their
frlssicns span the mli:l.::r_'r' and vl engineenng specinim

Duties

osl positbons In the three warrant olTice MOSs ane
codedl for particuler grades. Specific duties for cach
Erade e showm in Tahkle 2, Pajie 2N,

MOS Z10A

L|1.||.II§|-' Uperatbon amwl Muonienance Technicians orgnnize
anel munpnge personnel and organgentons that provide engineer
SLIpyp i the battleficld and o reur areas le:,' p|.1|1_ mwr:i;r:.
anal supervise the maintenonee and repair of wilities equipment
b0 gupper commapders engaged in renl property maintenance
petivities, saeh s rebnbilisting or remesdeling and upgrding
existing fheilities. They mamdnin fised or mobile eleciricnl
power plants (Prime Power Tenms), install or set up depbsyabls
medical hospitale, and insall and  mwintein fighsvolnge
clectrical power lings

MO 215D

Engineer Temain Analysis Technicins provide poographc
information in digita] amd hord-copy fems, so that moneuver
commuanders amd stnff elements con visunlize the ferrain and
formulate pessible courses ol sction early In the decision-
making process
MIOS 3194

Engincer Equipment Repair Technicions manage, supervise,
amdl  coordmate g«ur.u.'ml syppor  manignance potiviiies  for

24 Engineer

engineer equipmeent and  dinset mainlensnce and supply
management operations. In stail posiions, they assist ard advise
comimamlers in arcas poriaining o mamienance and main-
benanee opeminms, They also serve as tmining implemenien
and  developers.  combal  developers (equipiment),  amd

mainienance officers

Opportunities

carcer us o warrant officer offiers rewarding opportunitics
for lendership and growih. hoalso domands great di-
ication amd the highest moml characeer

Warranl officer canddaies nmist haove above-auverage skills;
demonstrated ability, aml supervisory expericice in & particilar
Tewder BICKS, Thesr highly specabized skills are worrant officers’
mast wital comtributson. Civilian edecation and esperience may
siwhshitule for some miliary fmming and experience,

In addition 1o MOS gualifications, warmnt officers cxecuwe
piemerius managerial functions, They are expected to keep
nbrexst of changes in eguipment, organization. and procedures in
their specialty,

Male or female NOOs, EF or higher, may have what i iakes wo
e & warrnnl oilicer. The Aormmy's gonl 1o .l:|1prri|'q D weith
eipht or fewer years of service in enber the Active or Heserve
l'nmpm'rnnhm warrant olTicers. .|'|.|.11;|I||:|1.|1|'u with concurreni orders
b metive: duty showld not cxcsed 12 years of sotive Foedem| service

Table 1

518 Carparitry and Masonry Spacialisl
S1H Canatrustion Engineering Suparvisar
51K Plumber

51R Intanar Electnician
2104 520 Uslilies Equipmen Repainer

520 Powar Genesafan Equipment

SZE Prima Power Production Specralst

520 Transmission and Destribution Spe-
caaks! [Reserve)

BT Topegraphic Enginestring Spocialist
52C. Lilities Bquipmeand Piepainer

520 Powar Generiion Equpmant
Repas:

2160

G18A

A28 Corstruction Equipeent Papainer
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B Work af divesion kwel, usually s Termin Analysis Detachmen! comeaniers
B Supear e G2 an inbalkgence preparation of the baitieleld

CWIICWa
B Sevv on thaokar

2160 |
B Seres pa oMicers ol s
Coombai erila, where they
nanuimirens 1o supparl & mabds ary n &
CWE

W Work al tha T

=]

H..'-.'Ill'.

.

o IEMWﬁmmmﬁlledllmwmh
masr Schoals

rng Cenbar io help deniify and coordinaie reseanch and devefoprment
al barmormow

inilintives o maee the Bechnicl and auiomaon nesads

ol ol Treining and Dostone ar Directorats ol

i

-..é-.:.-._!.-'.'_!ul'-‘lp,q rap e . SR L

S ompaien ad hiallons, [

e TR W
CERIe

Addivional requirements one o bigh schood diploma, o geneml
techmicn] score of 110 or higher, and on enlisted feeder MOS.

Warranl officer candidites must complele the Warrant
Officer Condidote Course st Fon Rucker, Alabams, before
atterding the Warram Officer Basic Cowrse at Fort Leonard
Wi, Missour.

Army  Regulation 610112, Mol of Warrmn Officer
Mifirary Oveupatiorud Specfaliien. Chapler 5, amd Depanment of
the Armmy Circulnr GR-34=1, Warmnd Officer Procuremen
Frogram, provide  detailed  informoton o0 applicanon
procedures, or call CW4 Tressler ot (573) 5634088, To leam
e bt swarruel ofTioer Insiory, visal the Warmang Oifkeer web
st st g leav-wwow e il woce: Ead

Jiily TS8

O Parker b o prafming analest af the U285 Army Engpineer
Schood. A graduate of the Warran Officer Sunfl and Aovanced
Comrgen, he holdy o mueter 'y degres (o mamagement  from
Wehsier Universiii,

CHS Rfos & o G alvst feefaician, U8 Ao Erglacer
Sohoal, A grodviate of the Warront (¥fcer Staff aond Advamced
Cowrex, he bolly o bachelor's degree fom Auvtin Peay Siaie
Linfversine

CWd Trewfer s the wierrpnd officer ronrdimgdor o e
Englneer Pervounel Propomency Office, U8 Arm) Ergimeer
School A groduate of the Warrant Officer Stafl and Advanced
Cotarsen, he hodds @ backelor s degree from Colimbia College.
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Joint Readiness Training Center (JRTC)

Survivability and Force Protection Operations in
the Light Brigade Combat Team

By Captain John DeJametie

Force prolection operations are essential for a unit
to be successful on the lethal, modem battiefield
Critical equipment and supplies must be protected
from observation and afttack. As stated in FM 5-103,
Sunvivabifity, “Sefting survivability pricrities is a
maneuver commander's decisiom based on the
engineer's adwvice,”

Units rotating through the JATC typically struggle
with planning and execuling survivablity and force
profection operalions, Most enginear planners do not
clearly plan or eflectively communicate  their
recommendations for survivability missions, Manauvar
commanders generally do nol place priorty on the
execution of survivabllity operations, and mos! solders
and leaders do not Know the standards for constructing
indfvidual and collective  survivabilily positions,
Guidance 1o halp soldiers successiully plan and

exgcute  forlification and  survivabilty operations
tollows
Survivability Planning
Issue
Engineer company commanders and brgade

enginears must prepare explicit plans. for sunivabdity

24 Enginees

aperalions and include this micrmation in he brigada
aparations ordar. Omissicn of a clear, exaculabla
surdivabildy plan is parly dwe 1o the lack of a clear
doctinal procadurs for planning surdivability cperations
al the brigada leval. FM 5-7-30, Brigade Enginser and
Enginegr Company Combal Operations, thorouahly
discusses the lorce prolection planning process bul
doss nol provide sample surdivability planning and
axecubon products, Most engineer company leadars do
not understand how to extrapolate the genenc lorce
proleclion plamning process for tactical swrvivabdity
operations. As a result, standard fodification priarities,
wiark estimates, and sample planning and execution
products are not included im their engineer and
manewver tactical sianding operaling procedures
(TACSOPs).

Technigue

Complate the fallowing steps:

1. Idaniily all assels within the brigade. Lisl the
eormpany-lavel organizations and major company assols
in a matrix formal. Explicilly slate the command and
conlral nodes, special signal equipment, major weapon
systams, and high-value combatl service support [CSS)
assals fhat companies will contral whean ey are lask
argarzad tor oparations. Include spacially unils such as
avanced trauma Blasaving teams, battaBon moriars,
cambat irains, and fonsard aveation refueleanm paints

2. Prioritize the asseis. Clearly stale the priority of
weapan sysfems within a gwven unit and the ganeral
prarity al unals,

3. Group tha companies spalally as they will be
arrayed on the battletield. Rscommended groupings are
the brgade support area, forward logistics elements,
farerard awviation assembly areas, ardillery balteries,
tactical oparations centers, the manewver battalion, and
signal nodes.

4. Prepare work astimates for the prateciive systems
required o counter the anficipated threal. Consider
preparing estimates fo address three genearal threat
levals. For example, leval | generally addresses
subversives and cnminals capable of small amms direct
fire and mortar atiack; Level |l focuses on the addition
of terrorists capable of stationany and mowing vehicle
bombs; and Level Ill addresses direct alack by a
company-sized or larger element with cannon arillery
indirect fire capabdlity.

The resultant planning matrices are a useful
reference for unit TACS0OPs and initial forca protection
planning, The threat evaluation and the commander's
pricrities are then incomporated into the survivahbiliby
execution fime line prepared by the engineer company.
Survivability pricrities for each weapon system and unit
must be included in the maneuver brigade and battalion
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bass operation orders fo avoid conflicts when the Tarcs
protaction plan is executed.

Survivability Missions

Issue

Manauver commanders must  establish clear
command and control of enginear digging assats and
aggresshvely monitor execution of the fodification péan.
Maneuver and C5S5 babtalions typecally appoint a
maneuver beader as “CINC Dozer™ only during
daeliberate defensive oparalions, Durng offensive, sta-
bility, and =uppor aclions, the anginear eguipmeant
platoon leader often mus! decide how o execule the
brigade forification plan. When command and control is
inadequale for the brhgade force protection effort,
saveral problems may emarga:

m The enginesr unit and the customer unit fail to
coordinata their work efforts before the blades
arriva al the supported unit. This situation ooours
when survivability sections in unit TAGSOPs are
poorly wriltlten and when unils do nol associate
habitually during routine fiald training.

7 Engineer equipment suparisors are nol integrated
into the advance parties of the supporied unil, As a
rasult, the supported wnil réecemwas no @chnical
advica on how o sitée and mark survivabality and
profective positions. Inadeguabe coardination earfy
in an operation results in wastad time and effort for
both the customer and the anginear and inafficiant
use af enginesr equipment. Orainage is a critical
task that generally is nol addrassed and oftan is
omitted whan enginaers ara not part of tha sup-
porad unit quarering party. The cumulative resull
of poar enginger mtegration is unnecassary dismp-
fion of the supporied wnit's oparations in order to
construct appropriate forifications.

M Whean construction standards are nol well docu-
mented, tha engmeer equipment supsrvisor usu-
ally receives conflicting guidance from the
supporied unit's first sergeant, the wpit com-
mander, and supported wnil equipmenl crews.,
Poor coordination almost always results in wasted
blade fime and considerable frustration for both
the engineer and supported unit leaders,

Technigue

m  Each customer unit should appoint a senior leader
as “GING Dozer,” Establish graphic control mea-
sures such as logistics release points, check-
points, or coordination points where engineer
equipment teams will link with supporiad units.

7 Coordinate early and traim habitually with sup-
ported units 1o establish shared expectations.

3 Document unit foriification reguirements in the
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TACSOFs. Engineer squipment supervisors rou-
tinely should be part of the advance party of the sup-
poried unit 1o ensure that survivability positions are
marked before the engineer and supporied unil
equipment arrives, This practice allows the suppor-
ing engineer unit to prepare fortifications before the
main body of the customer unit arrives, it also allows
the supported unit's chain of command o verify the
overall layout of the unit’s position
Issue
Security of blade teams during movemeni is a
confinuing problem. Most maneuver brigades reguire
the suppored unil to provide security when this
equipment is moved to baltle postions or assembly
areas. While this technique seems logical during a
briefing. it is extramaly difficult to execute. Because C35
unitz and infantry rifle companies lack vehicles with
mounied weapons to escor the blade 1eams, engineer
equipment frequently moves around the batilefield
without escort or secunfy, As a resull, engineer
equipmant is frequently lost, damaged, or destroved,
and the brigade's forificaton effort & significantly
delayed.

Technigue

Tha mansuver commander should dedicalea a
security element o escor engineer equipment o work
sites. The security element should come from eithaer the
Delta Company of an infantry battalion or a Military
Falice section. Ensure that bath the customer wnit's
CING Dazer and the sacurty escort unil know wheare
and when o link up. Clearly state radio frequencies and
call signs for link-up operations in the fragmeniary order
or operations order that directs survivability operabons.
Consider using ewxisting C3S5 or mansuver graphic-
confrol measures such as logistics-release  poinis,
traffic-controd points, or coordinabion points as link-up
locations for engimeer equipment.

Construction Standards

lzsue

Both enginear aguipment operaiors and supporied
unit leaders must clearty understand forification and
digging standards. Because most maneuver leaders are
not well versed in sundvabllity construction standards,
proteciive positions genarally are substandard, Owver-
head cover and bunkers rarely are constructed fo
slandard. Some are unsale because soldiers don't know
the constrecton slandards and |eaders don't check
construction guality,

Technigque
Documant survivability position standards in brigade,
battalion, and company TACSOPs, Reguire that both
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supporting engineer unit leaders and supported unit
leaders inspect the construction standards of
sunvivability positions. Quality-conirol inspeciions are
particutarly impariant for equipment not covered in FM
5103, such as air-defense and fire-finder radar, signal
intefligence equipment, and mobile subscriber equip-
MEnt vans,

Battle Tracking

Issue

Maneuver commanders and thelr stafls must
aggressively monitor the execution of force profaction
plans, When the survivabliity affort ks nol closely racked,
crilical assels may be unproteciad for long perods and
survivability operatiocns may react only 1o enemy avanls.
VWhen maneuvar commanders are unaware of dalays n
sundivability construction, thay cannot adjust work and
aquiprmant priorties to support thair main effort.

Technigque

Include survivability levels and work prionities in the
unit TACSOPs, Task force and brigade engineers
should brief the execution status of the survivability
consiruction effort daily at the commander's update,

Summary
Fortification and force protecton oparations at the
Joinl Readiness Training Center historically have not
baan wall plannad o wall executed. Units can reversa
this trend by applyving the force protection planning
process and by ncorporatng slandard survivabllity
planning and execution products in their unit S0Ps.

Caplain Dedarnefte s the Enginesr Company
ChserverControlfer &t the Joinl Readiness Training
Center, Forf Polk, Louisiana.

Battle Command Training Program (BCTP)

Dbstacle-Control Measures as 8
Synchronization Tool

By Liewtenant Colonel Ron Light

In the August 1997 ssue of Engneer (page 42),
LTC Dave Snodgrass discusses obsiacle-control
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measures and effect inlenis. This axcellent arficle is
worth review, particularly for those sarving al corps or
division levels. In the aricle, LTC Snodgrass notes thal
all unit slaff officers are [amiliar with obslacle-conirol
maasures, but few af them effectivaly usa the cbslacla
zones and sflect intents,

Recent BCTP Warlighter exarcises indicalta this
inefliciency remains. Enginesr staflt officers fail to
gynchronize the mobility and survivabiity babiefield
operating system (BOS) with the maneuver plan,
especially during defensive operations. Engineers
usually could achisve greater synchronization hrough
the judicious use of obstacle-contral measures and
effect intents, The following information confinues the
discussion of how 1o improve synchronization of the
engineer effort with the maneuwver plan, | focus on
division-level operations, alihough the lessons are
essentially the same for engineer staff officers at corps,
divisbon, or brigade levels,

FM 5-71-100, Division Engineer Combat Operalions,
lists three obstacle-control principles that can help
enginear staffs achieve synchronization, Obstacle zone
planning is guided by these prnciples:

0 Suppord the division commander’s Intent and
gcheme of manauver.

0 Balance maximum fexibility versus a locused
abslacle affor.

A Facilitate future operations,

Lel's examine these principles to assess how
anginsars can meraasa synchronization.

Support the Commander's Intent and Scheme of
Manauvear

Engineers musi understand the commander’s inteni
and scheme of maneuver, specifically where he
cammander wanis o kil the anamy and how he wanis
to shape the battlefield Commanders and staffs ofien
complete  the military decision-making process
(MDMP), but neither the base order nor the engineer
annex address a cohesive, division-wide effor fo shape
the battiefield. Engineer stafl officers must press the
commander for these details,

Obstacle-zone and effect-intent graphics provide a
doctrinal method to convey a common piciure showing
how the commander wants o shape the bafilefield,
Mast commanders understand the cbstacle effects of
disrupt, fix, turm, and block. Use of obstacle-zone and
effect-intent graphics afiows the commander (o
delatming I his plan will shape the battlefield in
accordance with his vision and if the engineer effort is
synchronized with the scheme of maneuver. These
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graphics help answer the following kinds of questions:
Did we plan 1o tumn the enemy into this high-speed
avenue of approach? Do we really want to turn the
enermy into this supporting-effort brigade? Do wa hawe
enpugh fime and materigd to block the enemy across
the entire division zone, and how will he react o that?
Is my counlerattack route free of friendly obstacles?

Doctrine does nol require that the division com-
mander use costacle-zone and effect-intent graphics
The commander can speclly how he wanis 1o shapa
the battiefield and where he wanis 1o kill the anarmy in
T intent narrative o in the scheme of mansuver, This
rarely oocurs, and when units attempt a narrative, it is
often long and confusing. A simple graphic showing
obslacle zones and alfect intenls can convay more
than several paragraphs of text Whichever mathod is
used, the enlire division—all stalf officers and all
subordinate unils—must clearly understand how the
commandar wanis o shape the ballefield. This is
whara synchranizaton starts.

Balance Flexibility Versus Focused Obstacle Effort

Expanence gained abl Wardighler exercises
sugpeasts thal the engineer effort is nol synchronized
with tha schems of maneuver duge to too much
flexibility rather than foo much contral. Im a desire o
provide berigades with maximum flexibidity, the
commander and his staft often underprescribe
obstacie-control measures and effect infents. The
division engineer and his staff do not focus the division
obstacie effort. The cverall intants for division obstacle
zones ara left to subordinate brigades.

The lack of engineer focus also affects other staff
areas, The stafi engineer and the division G4 often
alocate resources (such as Volcano systems and
Clags WV obstacle materials) 1o brigades in a way
that does nol suppert the scheme of maneuver, In an
efiort 1o be sirong everywhene the unil onds up baing
strong nowhere, and mass & nol achleved. To achiava
a balance betweean obstacle control and subordinate
urit flexibility ks an art. Doctring admonishes us to “get
ahead of the enemy's decision cycle” Grealer
contral—through the use of obstacle effect and intent
graphics—makas sense on a dynamic battafield
whare Ihe staff musl consider an end stale that
supporls luture oparations.

Facilitate Future Operations
Effective use of obstacle-control measures fa-
cilitates fulure operations. Ineffective obslacle-controd
meaasures often result in disaster and chaos. Without a
clear understanding of how the scheme of maneuver
and cbstacle plan “nest” within  their  higher
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headquariers’ missions, subordingle unit keadars plan
and conduct their fights independently. Brigades
construct obstacles withowt regard 1o division-level
counterattack routes or main supply routes. Self-
desiruct times for scaberable mines are naot
synchronized with the division plan. The division does
nof achieve the principles of war of mass, ecanomy of
force, offensive, and unity of command, because sach
succeeding echelon's concept of the operation is not
nesied in the other

Obstacle-contral measures should suppor future
operations while maintaining a degres of Rexibility for the
commandegr, This is ftrue for bolth offensive and
defensive operations, which is a fact most engineer stafl
planners overlook, Just as engineers should plan a
breach cparation from the objective back 1o the ling of
departure, obstacle-conirol measures should suppon
the operation from the and state of at least each phase
of an operation back to the baginning of thal phase

Whan enginesrs fail o apply the thres obstacls-
cantrol principles, the rasulls are prediclable: Without a
clear understanding of how they are 1o shapa the
batilefield, subordinate unils kight their sectors with little
regard to the overall division fight. Other stalf officars da
nol affectively waight their BOS 1o achieve mass. Whean
ihe anamy's main afforl becomeas claar to 1he division,
the commander is unable fo delsal the attacker bacaussa
the maneauvar units camnol mass and counlaratiack
routes are impassable. The enemy then deleals the
mianeuver brigades one at a time.

By using obstacle-control measuras effeciivaly, we
can improve our ability fo synchronize engineer op-
eraticns with the scheme of mansuver. The abstacle-
control principles lisied in FM B-71-100 provide division
engineers and their staffs with & test of countermobility
plans: Does my plen suppon the commanders infent
and scheme of maneuver? Is it evident to subordinate
umits where and how the commander wants io shape the
batthefield and kill the enemy? Does the plan provide for
future operations? Evaluale your plan against these
principles and METT-T, and determing if the engineer
plan s synchronized with the scheme of manauvar, This
evaluation allows you 1o gain a proper balance batwsan
obstacle-control measures and subordinale unit flex-
ibillty, and it will show the degree 1o which you must
ulilize obstacle-control measures.

Liaulenarnt Colonel Light 15 an observarconirotar for
he Balle Comwmand Taning Progam  at Forf
Leavenworth, Kansas. He previously served as the 53
and XO of the 168th Engineer Battalion, 3rd Brigade, 2d
Infarviry Division, Ford Lewis, Washinglarn.
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Increasing ABE Proficiency

By Caplain Shawn MeGinley

Recent rotations at the NTC have shown that the
majority of assistant brigade engineers (ABEs), while
working hard and accomplishing some greal things,
have bean unable o lully develop themsalvas ar thair
sechons  In providing  continuous  mobility  and
survivability support. Part of the problam is the lack of a
mession lraining plan (MTP) thal addressas tasks an
ABE must accomplish. The only relerence is the 1989
version of the Headquarters and Headguarters
Company, Enginesr Battalion, Heawy Division MTP.

Observations from past rotafions hawe shown that o
be proficient in their duties, ABEs must accomplish the
fodlowing tasks for each migsion:

- Tha enginaer battlefisld assesament (EBA)

- Terrain analysis

- Situational obstacle planning

- Enginear-related input to the brigade combat team
{BCT) crder

Observations and recommended solutions follow.

Engineer Battlefield Assessment
Observation

7 Most ABEs are proficient in the elements that
make up the EBA but seldom complele them due
to poor fime management skills, Many unils train
using computer simulations and are unprepared
for the battlefield friction the NTC imposes on
them.

Recommendations

7 ABE secltions and engineer battalion plans sec-
tions must incorporate lime consiraints, battlefieald
friction, and stresses of continuous operabons in
their home slalon training.

O Units should prepare delailed standing operating
procedures (S0OPs) that include the distribution of
labar within the ABE and engineer battalion plans
Sseclions.

A Engincer

O Units shoukd cross frain all members of the ABE
and engineer baltallon plans seclions to Increase
thair Nexibility.

Terrain Analysis
Observations

n  The brigade staff does not appreciate how signili-
cantly kerrain will impact BCT operalions.

m Many ABEs beief terrain only in genaral berms
imouritain high, vallay low) and fail o discuss
QCOKA (observation and fire, cover and concaal-
ment, obstacles, key termain, and avenuss ol
appraach).

A Mission-specific terrain products are produced oo
late o assist the BCT and task-force-lavel plarning,

Recommendations

0 The BCT staff must abow suffickent time during tha
military decision-making process (MDMP) for the
ABE o briaf the impacts of terrain in detadl

7 The ABE section must anticipate mission-spacific
requiraments and produce terrain products early in

the planning process.,

7 Eweryone in the ABE section mus! ba prohcient in
using TarmaBasa || sofiwara.

Situational Dbstacle Planning
Observations

= The brigade staff plans situational cbstadles only
whara the BCT expects to make decisive confact
with the enemy,

M ABE amnd BCT staffs do not synchronize the
observer and trigger plan for employing situational
ohstachas.

7 The ABE section assigns enginesr companies “mis-
sion impossitde” situational ohstacle tasks,

Recommendations

7 Situabonal obstacies must be planned throwghout
the depih and width of the BCT zone. Tha anamy
may nol do wihat we want him o dol

7 The obsarver must see the Irgger (TerraBase (I
softwara halps with this). I he cannol, the obserar
must move, anather obsenser must be pul into posi-
fion, or tha BCT should forget about that planned
siluational obstacla.

A Al planned, brigada-level siluational obslacles
should be war-gamad during the MOMP, The BCT
stafl must address the leasibility of emplaying silua-
tlional obstacles basad on the enamy siluation and
the amploymeant systam.
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Engineer-Related Input to the BCT Order

Dbservations

0 BCT base orders lack engineer-specific details to
assist the BCT with executing missions.,

0 Brigade 535 do not allow ABEs to include critical
enginear-related lasks—specifically subunit and
coordinating Instructions—in the base order,

o Many BCT subunits receive the brigade order but
fail 1o read the engineer annex, Thus, the subunils
do pol accomplish critical engineer-related BCT
lasks listed in the engineer annex

o BCT orders rarely include surdvability and coun-
termobility time lines.

Recommendations

o  Engineer battalion keaders must ensung thal home
station training for BCT staffs focuses on iInciuding
critical engineer-related tasks in the BCT base order,

9 The BCT arder must mclude survivability and coun-
termohility hime lines o facilitate 1ask-iorce-level
planning.

Information m this anicke will help assistant brigade
engineers as they plan home station fraining strategias.
It does not descrbe all of the many tasks ABE sections
must accomplish, While the ABE position may be
deleted in fulure engineer batialion ftables of or-
ganizafion and equipment, the mability and survivability
tasks discussed above will noi go away, Therefara
engineer battalions must plan to do more with less, The
agbove recommendations will help ensura that enginears
provide quality mobility and survivability suppor and
remain an integral part of the brigade combined arms
feam

Caplain MeGinley |5 allending the Callege of Naval
Command and Siafl. He served as an obsener
controller al the National Trarwng Cenles, Forl o,
California, from 1985 to 1998,

MANEUVER SUPPORT
BATTLE LAB NEWS

Soldiers from B Company, Sth Engineers, recently wear tested a new, lightweight chemical
protective texide malerdal al Fort Carson. B Company soldiers conductad mobility, countermaobility,
and survivability operations In support of 173 ACH.

Two soldiers lrom 2d Plaloon, B Company,
emplace a picket during the lesi.

SP4 Reyes conducls preventive maintenance
checks and services during the chemical
proteciive combal uniform wear best.
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Sidewinder Team

Situation

By Lievtenant Colone! Richend Groves

miis  rotating  through  the

NMational Truining Center (WTC)

muy have noticed several
chamges 10 the way brigade combai
tedms (BCTs) and their engimeer battal-
s execute trmining missions. While
e of the changes are revolutbonary,
collectively they substontinlly improve
the quality and realism ol traiminge.
Some changes contradict curment males
of engagement, and many are Innova-
tions developed by units at home sta-
tion and “tried out™ during their NTC
rotation. We provide the
information to units during their Leader
Framing Program and present if hene (o

fallowing

assist leaders as they develop their
home-siation raining

Training Scenario

hie Opposing Force i still the

toughest encmy m the waorld, bas

none. We have nol changed the
iraditional mix of five lorec-on-force
fights and two Bwe=fire missions, with
their usunl  assortmend of  sbscks
movements 0 contnet, and delfense n
sectore. The observercontroller (00
anid the |'|I.'|I:||||n anl campany  afber-
ahian review process ane siall the heart
and woul of the NTC

Tepm continues o provide =s many

The Sidewsnder

instruamernbed hoftilson  affer-aoison
TCVIEWSE A% |1-|1'-.'.|h|q'. with focused re-
views hased an anil requests or N me-
ommendntions

What has I.,'|!:Ir1:'_l{'ﬂ lor some BCTs is
the mdidition of one to three doys of
dreision-directed rehearsals (INDRs) af
the beginming of o rotation, DDRs ore
O -directed siuational troining exer-
claes (lone troimung), with the first day
bemp platoon-level evends and the sec-
onad wnel third days company team and
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MICLIC

imsk force comhined-wrms events, re-
spectively. Fimi-day DDRs conducted
by the Sidewinder Team include iasks
from the engineer qualification tables
I your BCT plums fo exceuts DDRS in
cither format, we suggest you eoondi-
nafe carly with the Sadewinder Teawm o
eatohlish a line eomposition that meets
YOUF triining oectives,

Anoiher change o recenl rotntions
i the inclusion of one or more flex
miszions in the scenario, These mis-
sians arg BCT Mexibilioy “gut chiecks,”™
With from zere to 12 hours eice
before execution, the BCT's higher
Al MMechanised

passed o (higmen-

hieadgunsiers—the
Infantry DHvigkian
tiry oeder to expiind or contract boumd-
aricd, change objective bocations, it
ewien ehunge the entire mission

I siddithon b0 the nomnal planning

requiremients, we suggest tha  unis
assemible checklists of plunning, prepar-
ing. amd executing considembions for all
likely missions before the rotation

Training Realism

s m secondary role, OCs provide

realisiic boitlefield offocts. We

have made severnl changes io
better replicate expecied  battlefield
effects amd help units meet thelr imin-
ing objectives. For example, we reintro-
dueed the mine effecs simulpor (MES)
for both the Blue ond Oipposing Forces,
When ihe magnetic field of ihe MES is
disturbed, it sends a pulse thas kills all
MILES

vehicles within i

-equipped  persannel  and
[O-meter  killing
radive. Employment reguires an extr
slep—shunting two  contuets on the
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MES—bul the pavback is 0 more
robost minefield ohaacle.

The NTC has Tong been behind the
times with respect to demolition effects
srmatlmtors (DES). The rules of engage-
ment allow DES on an exceptional
busis. However, the NTC Stmndords in
Traming Commisson (STRALC) Table
10-3 sllocation for live-lire Cliss W
muitervils does not provide enough det-
onation cord lor breaching operations,
much less DES construction. The Fort
Irwin Training Suppon Center (T50)
does ned stock the necessary cordbhoard
tubes, clay, chalk, eic., s tmining units
are not inclined o use DES

Engineer battalions hove success-
fully overcome these obstacles and
learmned that constructing and employing
DES substantially improves [force-on-
force realism. The units used Class ¥
mterials albocnied for live fire, but with
a linle plonming, they can tramsier sulfi-
cienl Cless ¥V materals from  their
home-station to the NTC for this pur-
pewe. For o long-term fix, e Side-
winder Tenm is working with the TS(
o procune the construction materials.
The leam s also working o change the
STRAC albocntion b0 provide  mone
Class V' materials for breaching and
DES and o inchede modemnieed demoli-
tion initimors (MDIs). Untl the STRAC
allocation is changed, units can either
transfer MIN from the home station o
the NTC or conduct eomventional inii-
ating systems training ot home stathon o
prepare for their rotation.

Annther success story involves im-
provemients in scallerable mine erploy-
ment, The NTC no longer categorically
denbes unit requests for additional situa-
tional obstacle capabilitics und longer-
duration self-destruct times. Each re-
quiest i conssdered on its own menil and
unit training objectives. The 52d Mech-
anized Drvision engineer revicws (he
Iisskan, enmemy, lermin, troops, and
time avoilable (METT-T) conditions
before reallocating scarce Class YV pe
sources within the division, asking X
Corps for sdditional resources, or grani-
ing longer self-destruict times,
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Training Innovations

ost battulions bring o the
MNTL' a unique ofganisation,

pacce of equipment, or tictics,
technigues, and procedures (TTP) de-
vebopod a1 home siation and expect w
soe how the concept fights. In the past
yeur we have icsted several wariations
of the conseliduted blode apd Yoleano
plateen concepts. Centralizing  com-
mand and conrol, maintenanee, and
misskon execution need not reduce flex-
ikilily of suppost 0 mMaBsuvVEr com-
manders, but this can't be detenmined
solaly by reading o manual. The best
techniquies usually ore developed while
s eascule engincer missions,

Engincer reconnaissance 15 another
task we huve iried o improve this year,
Enginecr-specific imelligence often s
poorly eollected and disseminited or
may mot exisl One solation is to atdach
imdividuals ar teams of sappers © a
BCT or 1o task force scouts. Another
option 8 for  independent  engineer
reconnuissance bteams o work for the
enginser battalion 51, Most reconnmis-
sance mathods nchieve some measure
of success, amd all of them provide
truining for the commandes, staff, nnd
sappers that is stiginable only ot the
NTLC.

Some umis atitach explosive ond-
nance disposal (BEOD) teams or EOD
companies o engineer batialions,
This is o pondoctringl solution to the
EOD command and contrel problem
(little docirine exists). Historical pre-
cedence for this practice was set in
Bosnia by the Ist Armored Division
Engineer Brignde. In previous years
il the NTC, EOD teams were atiached
1o the forward support battalion in the
brigade support aren (BSA) wilh
mast of their “business” in the BSA.
With that configorntion, the EOD
combat multiphier was seen and felt
only on o small portion of the battle-
figld, and the rest of the BCT

| received little wnexploded ordnance

(LX) procedures traiming.
With the engineer battalion focised
on mebility, and with engineer com-

mand wnd control nodes spread scoross
the entire battlespace from the BSA 10
the breach site, engineers are the best
candidates for infegrating EOD eams,
Attaching the teams to the engineer bat-
talkon achieves o number of important
triiming ohjectives:

N The BCT develops procedures o
wlentify, repor, e treck LX),

®  The engineer baittalion exercises
commmnnsd and control of anached
unils,

B The BOD company wnd texm per-
form mmssions safely m a lscocnl
enviromment,

Creating o UXO-rich training envi-
ronment that more closely replicmes
wartime hazands and effects on pwhil-
ity further enhances LIXO waming,

Conclusion

hese innovations, and many we

hive nol heard of vel, have a

place at the WTC, Units are pot
penalized for abtocking age-old prob-
lems, but solulions may be difficult in
this ¢ra of ever-dwindling resources.
FORSCOM/TRADOC Regulntion 350-
301, Traiming af the National Training
Cenrer, is [urly definitive about what
units can do, However, requests for
exceptions can be senl w the NTC by
letrer 180 days before the rotation, The
Sidewinder Team will help as much as
possible with obtaining exceptions and
may even be able o provide some TTP
whens. Comtact the team by e-mail or
though the Sidewinder home page at
bt wowew irwin army. miksidewinder.
The site provides sliddes used for Lead-
ership Traming Program classes on
obstacle integration and  deliberate
breach planning and other ems. g

Lientengnt Coloned Graves & the
Depary  Sewior  Empineer  Satalion
Trainer at the Nationa! Trafnng Cen-
ter, Forl frwin, California.  He previ-
aiely served i clitel af the Docireiane
Development  Division, LS, Armiy
Engimeer Sclivn
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Safety Co

By Mapor Scotty DeClue and Captam Glenn Gamlin

sk nnyomd, Eoany degnniealion,
il he or she belicves safety 18
iiparianl, and all wdll arree

tlint ot s one of the mosl rmpenrtant bop

bes i the workplace. One mighl ask, “10

everyomne believes saloty 15 s fmpos
Eamnl w|1:n.' should we |'||.-r!||r|:| salety
complisnce assessments™ The anawer
18 thit nod BV eryinie |||.||j-.I understands
the :-|:|.I'|:1:,' rules or follows the |1u|'l-
Tealvedd rules. "Safty Rules” are derved
from 2% CFR (Code of Federal Regula-
tnnk). These legal guides provide spec-
ifications for safe aperations for people
wsing chemieals or elecirieal and lifting
equipment  of who are involved with
industrisl netivities

The 416th Enginecrs comduct todal
{ncilitees assesqrments (TFAS) o U5,
Ay Reserve (USAR) foeilities scross
the continental Linited States and over
seps. The TFA includes an Eoviron-
mental Compliance Assesament, a Fa-
cillty Safery Assciament, an Energy
Assessment, and o Facility Condition
Asscasment. The following informa-
tion describes how w design, develop,
and implement 8 Facilioy Salety As
sessiwent iraining prograim for USAR
aaldiers

Members of the USAR environmen
tal stafl amd the 416h Engmneers ave
taught an Envieonmental Complizsce
Asscasment System (ECAS) raining

course for several veam. As a result of

this training, the USAR staff consis-
tently produce  high-quality  environ-
mental assessment reports, which help
us achicve or maintiin compliance with
numerous cnvironmental laws, Fund-
ing For g comparable safety compliance
ooirse was not avatlable in P97, so we
developed the Facility Safety Assess-
mend training course o help soldiers
identify sufery deficiencies.

14 Epnpineer

Engineer Safety

ce Training

Common OSHA* Violations

* Decupational Sately and Haalll Adminisiration

Circuit breakers must ba
proparly labeled,

Electrical cutlets within &
feet of wet areas must heve
ground faull clrewll Interupt-
ers, &8 ahown ot e,

Live elacirical aquipmant
operating ot 50 volts or
mare must be enlosed in a
maial container.
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The Program

o prepare the program, we fol-
lowed the five-step Systematic
Approach o Traming (5AT)

process; Analyze, design, develop, im-
plement, and evaluate

Amibyze. First, we conducted a
nesds analysis to determine iff the train-
ing is required amd can comect oodefi-
ciency, The 416th Engineers de-
signated Safety Assessments os the
number 2 priority after Envirommental
Comipliance Assessments. Job and tosk
annlyses are par of this step, Cenduct-
ing o Facility Sofety Assessment s
within the scope of the Faeility Engi-
neer Team, bl s safety checklist
{provided by the USAR Command
[USARC] Snfery Office) is only o list
of potentinl impacts at USAR facilities,
The checklist does not deseribe how 1o
evidluate =afety items W delermine
compliance versus noncompliance, nor
does it provide o means o ke cormse-
tive nction on items identified os defi-
ciencies. This information is neseded o
identify and correct safety deficiencics
within USAR facilities.

Design, During this step, we wrte
the Faellity Safety Asvessmens e,
Wi reviewed FY26 sofety checklists
o bdentify conumon deficiencies and
verify requirements in 29 CFR. Then,
using the ECAS format o5 3 guide, we
developed o “safety finding sheet.”
This sheet stpies the reguirement, spe-
cific legn]l references, and informntion
the assessor must check. Deliciencies
are listed individuslly. The formai 15 a
sipgnificant  improvement  over the
safety checklist because it describes
the deficiencies in defail. We used in-
formution on the safety findings sheet
o dievelop Ieaming objectives and
csiablish criteria for the performance-
based evaluntion.

Develop. Dunng  visits o sevemnl
USAR facilities, we took photographs
depicting safety defliciencies and pre-
pared slides and overhead transparen-
cies o suppon class dis¢ussions (see

July T8

photos, page 343 We wrote g lesson
plan 1o kentify and correlate deficien-
cies and to present the training i a log-
ical sequence.

Implement. We schedubed a class-
rocnm. coordinated use of 0 USAR foeil-
ity for the feld training exercise,
prepared nnoagenda, and sdvertised the
course, which has five phases: lecture,
praciical exercise, field training exer-
cise, report preparstion, amd findings
briefing. Then we condocted o practice
session to validnte that objectives were
med and the level of instruction was
appropriste,

Evaluate, The course has been
evalugted several times o date, but this
st s ongoing. Students evaluate the
course 4f the end of every session fo
determine strong and wenk points and
if they feel it prepares them (o conduct
Facility Safety Assessments. They
complete a second survey six months
later 1o determine their retention of
course content and if they hove experi-
enced difficulty conducting  Facility
Safety  Assecoments. The USARC
Regional Support Commands,  the
USARC Safety Office. and USAR
fucility manngers will evaluate the
4|6&th Enginecrs” Facility Safety As-
seagmenty at the end of FY98. By iden-
tifying common deficiencics ond cor-
fective actions, the 416th intends to
publish lersons leamed to assist facility
managers when they conduct self-
asscasments bo improve their safety
posiuTe.

Benelits

¢ conservatively estimate that
our initintive to design, de-
velop, mnd  implement  the

safety training program saved the 4 16th
Engineers more than S1500,000 in
FY¥97. This figure is based on an esti-
mipde of current professiona] consulting
rates and the lowrs we spent developing
the sourse By having Armmy Reserve
soldiers conduct this iraining (versus
professionn] consultanis), we project

armail savings 0 excess of S100000,
The USARC spent about S30L000 for o
2-dny trining course in 1996, We plan
o conduct four 2-day Facility Safety
Assessment training courses in FY99
on drill weekends mstead  of uxing
nnnuil trmning davs,

The true measure of our sugcess s
nisl whether the 416th Engineers cin
produce eéxcellem Faciliny Safery As-
sessment reports bt af,  through our
efforts, USARC facilities wre o sgfer
place for sobdiers and chalang w work,
We believe that base camips in forward
nress cun use our facility safiety assess-
ment formal 10 evalunie their safely
complunoe progrims. The progrm we
developed will reduce the number of
noncombat injuries ind assist the over-
all mission  socomplishment of iy
opertion,

Major Sconty 0 DeClue, o repis-
tered emarooamenial mamzer amd ceri-

Sied emvivenmental drainer, serves o8

the  Technical  Traiwng  Progron
Administrator Jor the Department of
Energy s Savanmak River Site in Aiken,
Sowith Caroling

Cayitin . Clenn Gamlin, o coriified
safery professional and bazardons s
derials manaper, works oz N Safens
Environmiental Marager for Cimring
Diesel Recon Company in Memiphis,
Temiessoe

E-mnl commeris or gueshions fo
MAS BeClue, CLUES]SEAOL com or
CPT Clamiin, fegandiniabell-sonth, nel,
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Improuving

Digitized

Engineer Communications

By Cptarn Dantel B, Smrilh
hie Army hies [II.I.‘\.|:I|.'"|!I s wdvaneed |_:||..|n,| ity thie 215t

century I ha sl decwde has  =een  extensive
Experirneniation wl all levels, with the cims el ol o
commpufiereeed  (or ipitired) Army ol the

future., Linits

tenlved an these expenimenls ane kmvwn as Task Fore
WXl

|1|.-\.|.1|II1. | served as ~.|||'||'|I'. e Ercer {54 and semor batlle
Adbmmastroiion aned
(ALEH)  duringg the Task Fomee XX]

Advanced Warlighting Experiment. For the 2%0h Engineer

captimn  in the engimeer  boaftahion

Logistics Centes
Hattaleon angd the rest of sl Boeade Combaf Team. 4ih
Infuntry DHvasion, the AW]

month exercise in the desert,

wiks mmuch mesre than a two-
11 was on 1®-monih I;.:.l.mlr.|_:
expericnce, The dialy lessons lenmmed, problems solved, amd
|.'||_|I|-..'r|:..'L'~. el r.|III'|.II!|.'|.| Ay aoddeers, numerons defense
virluahle Teedback 1o

hbure

comtractors, and our senior leaders wath

ihe

use i chaming owur course  mio Ironically,

Cals i S — Ll very thimg Force AX1 was x||pr\-c_:--.q._:._1
to mprowve and the Hlehlood of any eticnl epertions cenfer
(T This
discusses four communicniions problems .,"-:Th:m_'-.luull h_'_.'

the 3001k

becaime  our  bagest  chillenge, nrtic|e

Engmeer  Haftalbion 51754 séction and recom-

i II.'II-it'\- LTI PiEskl I"I C 'H.I:!ll'.llll ins&

Communications Problems
e experimenl was comducted I||r|1|1t:|1 i brnim-isp and
1:-||_|.r_:||.||:-§|.'1.-\.'l Cranming rodition in March 1997 o1 the
Califormin
Precediy the train-up were vanous computer instruchon

Matwinl Tromng Cender, Ford Irwin,

classies, (knaam  ns

|J|I.l|l-'.llj.'|l.'1.:'|_ ainil i ggjiiprneEnd franing o fam e lenders

compuler  eguipment  installstons
and soldiers with initinives we were expected 1o ouse and fesd
in semalated combal operations,

b [NTT AT ANV ES p||l|1E|.':|1:-. '|'.||.1|.|;|:||.'|.| ot cormnmenieniaons, Mosd
grew out of the contrectors’ misunderstanding of engineer
lirgistecal pperitions and commumieniions requirements umil
I l|1|.'3.- differ froam misneuver |-::-uih:|.|.':||| apertions amd
communications reguirements. Like other members of the
bragade, we in the engineer batabion ALOC faced a mymd
of technical, triming, amd architectural problems wath the

tactical intemet and other experimental milinhives

Problem: Durited mieszage traffic berween Se ALCC and
specific engiieer velicles, wiich was esventiol 0 el
sevvice supgheey (CR%) evecudfon, way vieinally nesexiatend

There was no digital message troffic between engineer

'Ilii !‘.F.' VIREEr

L) | l--r-III.

o

st smcaoe RAIDERS
“m

Officers of the 299th Enginesr Batiafion (Task Force XXI)

company first sergeants of TOCs and the enginees batalion
AL,

first serpeants, ond each company TOC

The command sergeant major, the theee company

continually sent

appligue messapes o e ALOC from their feapective
vehickes (known as plarforma), but the messages never
arvived, Digitiped message ackaowledgment loos insude the
appliqué showeld nelther & machine acknowdedsment of noi
an ogeeriior respedse (o the messages

Possible operator troining  and'os commumentions  and
mizinienance problems were exhpusinvely investigiied and
correctid when necessary, but we deermined that they
waeren 't the main problem. Contiivised mvestigaton shiswed
that the digital messages had o mve theoweh other platfiorms
cilled servees or poder 1o get from one velicle's appligud 1o
aviother's. [T a (R EHEE hutiel o "]u.l;l-" ||I.|IIIJ|.':|1 i (i o
mosbes, it disappeared.

Locking understanding of engineer operations, the con-
tractor lad arranged the vehibeles in the factecal intemet so i
angineers tried 1o send a message o the haftnlion ALOC from
e of the velicles, tw Ineisage alerist iLl'-'i-':l_".-'\. (FHTT [l
through more than four nodes. [n addition, whenever n server
became owverloaded with digical wraffic. messages reaching
that server were dgnored and disappeared. While o Tew

iessnges were received, digial message commiunications

PR s



A saldier shows the appligue inside his vehicls.

from esch of the pldforoms remadned  inconsistent and

unrelialsla.

Recommendation: Cosfimee fo fnvestoale the soffware
."-'l-"||'l"'|"|'4 w gl dewiEe e arclifeciiee so hal e -:'I.'J..’I'.'I-e'q T
compiand  sergeant aajor, company first sergeanis, and
NG inave a divect Powde for messagey fo e AL

With few exceplions, enginesr units must maintnin effective
communicatiens with maneuver command and logistics nedes
as well as with their parent battuliesn’s command amd logistics
miales. [1 ks essential thot digitn] syseems ollow the company to
communicute us elfectively with the enginger battalion ALOC
as B does with the task force,

Protlem: The modified fble of dguipmens (IMTOE] and
apoliowe architectere alfoceie an inswfficient mrber of
rerediens fo the ALCN b mnnitar all exsertial mets

Ihe MITOUE allocales fhe EmjEiTEeT haltalion AL |'-|:.|'5-
wo radess, [he :|1:q:-|||||||.' architecture forces the ALOC 1o
use those mdice w0 mEmiior iy the engrmeer battalion
ndlimmstration ol bppiadncs [(Adcl) net and the forward
suppur batialion (FSH} A&L ned. This archiectune gs miol
tehcally sound for several rensons. Farst, the FSH conducts
cemmimriemd and comimal (O 2 and all other business on the FSH
nol on the FSE A&L met
engineer battalion ALOC 15 out of the loop and does nol
minmmadion |"-::|n1|'||-;;:-: il
nfloriabeyn &re enermy Sonlncl mrll'-rl'\. in the hn_umi:' hu.pp-:'-rl
area {HSA),
ritnsksit oy 1'-pn'r.'|l|-:'«1|:|! predeskive posture [ MOPE) bevel, mir

cavimriiamd el Therefore, the

recerve essenbiml sl

mp or  meverrend o -::hi|1|y-.:'\.' n ihe
defense arillery status, ond oll net cabls, As 0 memberienant

il e BSA, the Engrineer hagtnlon ALCH . must mesmior the
FsE commmiand net. niod the FSA A&L nel

Jufy 0OUR

Second, current  architecture does  not
allow the ALOC to moniior the engimeer
battnlion command net The ALOC 18 n
batinlion commund post and an allemate
TCL fior the batimlion TORC. Thus, the ALCH
necds the copability to monitor, track, and C2
The A&L pet is
nid effective for this purpose because the
architecture dictates that the only platforms
on that net are the ALDC, the compuny firsd

ENEINCCT €O mbid P rArons

sergeants, the commond sergeont major, the
piatoon,  und  the  hesdguoriers
company commander. The archifecture does
ml allow the Maneuver Support Company o
single meio on the A&L net. IF the ALCH
could monitor the battalion command nel, it
would kove volee commumications sith the
baitalion  omd  company TOCs  ond
commanders, which woald focilitnie battle and
CS55 tracking. A third radic is needed s0 the

ALK can monitos the engineer battulion command at.
Third, cument architectere doean't wllow the ALOC 1o
monifor the brieade A&L net The engineer battalion is the
only banalion in the brigade nod on the brigade A&L net As

i resale, the engineer ALCKD i5 ot of the loop for essentiol

- W
uppo

CR5 infosmation and coordination necessary for brigade
mibssion suceess. The mature of enginecer operafions requiies
detailed coordination and eras ik among the engineee
ALK andd the brigade and task Toree ALOC. For example,
Class IV resupply operations ond fask organizntion clhanges
reguire detalled coondination to effectively disiribute nssets
amdd munterials. Allocation of a fortls eadio would allow the
ALGC o monitos the brigade Ak net

Recommendnation:  Alocate e engiecr  faftalion
ALCK two aiditional rodioy and change the arelitechore o
allow the ALCAC fa moaitor the proper mits

Typically, Force XX1 mancuver batalion field trmins
command pests (FTCP) and headquorters company combai
trams command posts {CTCP) are colocated and have o
seven-net capability. They monitor tosk force command,
AL, brigade AL, F5B command, and three other nets
The engineer battalion ALOC 15 required fo perform both
roles und., ns wominimm, requires four-net capabality o
engineer battalion  command, Adil,
brigade A&L, and the FSB commond nets,

AT AT EMRINCCT

Problem: The appligue architeciure does pod aliow e
Witrtesrvaer Support Coupany i metitor Bt A&l met for
bt brgffic

The Maneuver Suppont Company lacks even one platfoem

with voree commumcations with the ALOC: the architecire

|I'.|'|||.:.|I'|E'-|'|| .‘I i



dictates total dependence on digital messapge communication
with that company. [hgital message affic, even if de-
pendatle, 15 not sufficient for batle or C55 mcking and does
ol sispepoert the AL molbe as altermite hattalion TER,

Recommendation: Change the avehifecinee do allow
venoe  commmnnicaiions  heoween the Manouver  Suppor
Conmipany aed tre ALEC

Problem: The batialion and company TOCs are aor
illocaied o radio b swsiioe the Baiuelion Ad L e

Acording 1o curresn architeeiore, Uwe engincer baibon
anadd eompany TOCs do pot hive engineer ARL n
capnlsility, and the current MTOE does not allocme o mdio
to monitor the A&L net, Asa resuli, the ALOCT ' ur!l]r limbk o
the engineer buttalivn und companies is through one of six
platforms; the commaend sergeant major, the four company
first serpeants, of the hesdguanems compaiy conumander, In
mildition, cach vehicle B a lighi-skinned, low-sumavabdlity
vithicle thin = ensily killed, furher degrading the AL s
whility to communicate. This problem s vensified because
the engineer company TOCs sre the primary bottle and CS5
trackers {or the company (not the company it sergeoanl &
in & mancuver companyl. With no A&l capobility in the
TOCs, the engineer bannlion and company TOCs cannol
tilk 1o ihe engineer ALOC wnles ane plinform or the ather
deviates from the architeciure by changing nets, This is not
practicn] becuyse changing nets for any length of tme
ibigrupts the Mow of digital traffic and @iber pulls @ major C2
she T coanmand nets or eluttens them with AL truffic.

Recommiendation: Chawge e WTOE o alfocase
engineer fridtalion and comany TENC on odifiionad Fodio
enved ehaempe the areliivetiere o allow the TOCS o moaiior
Hhet A& L net.

Summary

he echnolegien] advincements tesied by Foree XX
wre eaciting wikd pomd 10 8 new ema of combat
operations. As combat engincers, we must be able to
commuanieate and coordinagte OS85 ssues o support fster
marvimg, more [ledible moanewwver forces. Solving  the
shortcomings that hinder engineer ALDC communications
will help ensurg our digitieed Army of the futare, had

Capiodn Senith servisd (0 dhe | 7ok Eugineer Bamalion ot
et dedaler, A0 platoon leader, amd o comparr 102
After the [ Tith reflagged o the 298th, CPT Smith served as
batalioer 54 theougheis e Thek Face X0 Advesseed
Ferrfiiring Experiment. Me s a pradueie of e Daired Sunies
Milirary Academy aod kodids a master's degree fa engloeeriog
acmagemrent froog tive Dniversin aof Miksopri-Saolls,

A8 Engiricer

Note From the Directorate of
Combat Developments

By Mikg Bonomaio

In assance, Captain Smith is comact. Tha inilsal
varsion (1.0) of tha Forca XX1 Baftile Command
Brigade and Below (FBCBEZ) software had tha six-
noda limil. which included the initialor and e
destination. This problam has bean solvad throogh
iha apphication ol role-basad functionality. Mow, il a
first sawpeant sande a logistics message, Ha
FBCEZ soltware configuess the natwork so that fha
massage will nol hop” through more than four
nodas. The FBCB2 system no longer sends the
mesEagE up and across o each a deshisation,
tharslore aliminaling leg and reducing handling
arrors.

The shordage of radios within ha baltalion
ALOC = a8 much mome difficull problam 1o sobva.
Tha ALOC is authorired a fae, an Enhanced
Position Localing PReporting System LUser Lini
(EPULIVTY, a mobile subsciber receiver
transmitter (MSAT), & lightweighl computer wuni
(LCU), a Unit-Lavel Logistics Systern (ULLS)-54,
and a VAC-B40 radio. The manauver baltalion
configuration can manitor up fo seven FM nets
batwean the FTCP and the battalion task force
CTCP. Because the enginear battalion B nod
authorized 8 battalion task force CTCP, i &
requirad to perform both roles from the enginear
battalion FTCP. 4t tha next command, controd,
communications, and computers (C4)  con-
figuration board in early FY#, we will recommand
adding a single-channel, ground-to-air radio
sygtem [SINCGARS) with dualnel capabsty,
ARhough operational requiremanis show  that
divishons need appoamately T00 SINCGARS,
there are ondy enough available o fill 535 of thesa
requiraments.

A jini lactical radio ks being developed thai
pasess voice and digital traffic simullaneously, This
radin, wisch i2 scheduled for distribubon n the
F¥03 fima frame, should align the requirement of
racia nats monitored with the capability on hand,
In the inlenm, voica-based logisfics messages
mist move to a digital formmat. The LEL can move
digital message fraffic within the battalion. Tha
success of this oplion weighs heavily upon fielding
the updated Maneuwer Control System,
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Limited Call to Active Duty for Captains
By Major David Hartley
he Army is conducting a call to active duty for
I captains in basic branches. The original recall
message was amended on 8 July 1998 to delete
the requirement for officers to be branch qualified.
Applicants for active duty are restricted to captains who are
in the United States Army Reserve (USAR), Army National
Guard (ARNG), or former active duty officers. Neither
USAR Active Guard and Reserve (AGR) nor ARNG AGR
officers are eligible. Applications from lieutenants or field
grade officers will not be accepted.
This call to active duty expires 30 September 1998,
To be eligible, applicants must meet the following
parameters:

B Have a captain’s date of rank of 941002 or later.

®m Have not been passed over for promotion while on
active duty.

® Be advised that those who received Voluntary Separa-
tion Incentive Pay (VSIP) or Special Separation Benefit
(SSB) pay when they left active duty may have to repay
that amount.

m  Have a bachelor’s degree or higher.
B Be medically qualified.

m  Meet the height and weight standards outlined in AR
600-9.

® Be able to attain 20 years of active federal commis-
sioned service (AFCS) by age 55.

® Be able to complete 10 years of AFCS before complet-
ing 20 years of active federal service.

PERSCOM has approval authority for this specific call to
active duty. The authority for accession is 10 USC 12301
(D) and AR 135-210. Information on application procedures
and forms is available from Ms. Smith at commercial (800)
325-4898 or Defense System Network 892-3398,

Major Hartlev serves as officer coordinator for the
Engineer Personnel Proponency Olffice at the U.S. Army
Engineer School.

NCO Advancement
By Sergeant Major Jay Florance
question we hear from soldiers is, “What can [ do to
A get ahead?” For NCOs, there are several op-
portunities to excel and get in the best position for
advancement.
A sergeant (P) or staff sergeant needs at least two years of
squad leader time. This is more of a challenge in some
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military occupational specialities than others, but avoiding
this duty puts you behind your peers. Once you gain this
experience, look for a job in a table of distribution and al-
lowances (TDA) environment that broadens your NCO skills.
Jobs such as drill sergeant, recruiter, and instructor will help
develop a career path. Most NCOs will be considered for one
of these duties, so be proactive in letting your branch know
your desires so we can schedule the best time possible. To be
eligible, you must have a general technical (GT) score of 100
or higher and have no derogatory information in your
personnel file. To a limited extent, duty at the Joint Readiness
Training Center (JRTC) at Fort Polk, Louisiana; the National
Training Center (NTC) at Fort [rwin, California; or with a
reserve unit are possibilities. All of these jobs, when
performed successtully, will help you achieve your career
goals.

The most important job as a sergeant first class is time as a
platoon sergeant. Following this experience, several jobs can
help achieve the next plateau. Any job accomplished
successfully at the grade level beyond your present grade
indicates to the board that you are capable of handling
responsibilities required of that grade. Sergeants first class
who have the rare opportunity to serve as first sergeants, and
who serve with distinction, are in the top percentile for
advancement. Being an operations sergeant helps broaden
your scope of military functions. There are TDA op-
portunities, especially if you have not yet served in one of
these positions. Most jobs for sergeants first class are with
reserve units, at the JRTC or the NTC, or as an instructor.

Remember that your peers are seeking these same skills.
Since each NCO who gets a second TDA assignment keeps
someone else from getting his first one, few will get a second
TDA job. If your GT score is below 100, get with your
education center and raise your score above 100. Most TDA
jobs are tough, but success in them shows promotion boards
you can adapt to that environment.

Your record has a lot to do with the duty you get and when
you get it. Strong and consistent NCOERs determine the jobs
you qualify for, so remember that every job is important!
Concentrate on getting the troop time first and a TDA job
second. If you have already worked one TDA job as a staff
sergeant, get back into a modified table of organization and
equipment (MTOE) unit before performing another TDA
assignment. Too much TDA time can be a distracter! Some
NCOs get into a TDA environment and never go back to
troop-leading positions. This is a disadvantage since it
appears they are “hiding” from the field unit environment.
The Engineer Branch is available to provide career
counseling.

Sergeant Major Florance serves as the Engineer Branch
sergeant major at PERSCOM. His e-mail address is

Morancj@hoffman.army.mil.
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v Mapor Kennpeth J. Crawiford
ost engincers arc challenged when they prepare for
1§ mever
the same twiee in o row. What we do o elfectively
integrate engineer axpertise into engagement aren plannimg

combuned amms defensive operations

depends on the militory decision-making process MO8 P)
We must thoroughly understand the impact engriesrs can

hove i factical operations. This artiele deserbes how sall’

angineers con boest support the planming plase of engage
ment area development during the MIOMP

Development Steps

uccesalul imtcgromion of enginecr capabmliiies nto ihe

MDMP requires thot we read, understand, amd apply

our knowledge of the supported wniit's doctrine and
tnctical standing operating procodures (TACSOPs) En
gineers who support division or brigade defensive opertaons
thot assign or direct engagement ancas mnest undesstamd low
o cfiectively integrmte their capabilinies o engagement
aren develspment.

Dioctring provides a sound plonning reference that mus
be applied to the current sitaation and surrounding tertain
Figure | shows n varintion of the seven steps of engagement
aren development found in FM T1-1, Tenk oo Meciomized
Cowrmenny Teame, ancd FM 7-20, The dnfieiey Battalion, The
most significant difference is the switchbin of steps 4 and
S—positioning oroes {direet-fine assets] belore plannmyg
and mntegrating obstacles. This switch s logical because the
maneuver commander is the “client” we support. In addition
o pointing o @ map and stating where he waints w kil the

40t Enpineer
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1. kdentity all Hkely enemy svenues of approsch.

2. Doterming likely onemy schemes of maneuver,
3. Determing where to kil the snemy,

4, Position direct fire weapon systams.

5. Plan and Integrate abalacies wilh direct flires.

6. Plan and intagrate indirect fires with direct fire
and obstacles,

7. Conduet rehearsals,

Figure 1. Engagement area dovelopment steps.

criemy [(step 1) the muonewver commander must conduet
milssaon annlysis and understand the enemy’s infent (steps |
imgl ZF ond know whit he can see to kill throughouot the depth
of the batiletield.

Drewelopm o defensive course of action (COA) tmkes cach
hattleficld opernting system into accomnt and synthesizes a
combined arms team designed o achieve o given mission
igaimsd an attacking enemy. The focos of the defense is fo
destroy or deteat the enemy ot predetermined sites where
terramn fivors the detending friendly lorees—the engagemend
oreas. Determmmng what wall be crtical events, or decision
pomts (1), during defensive opemtions reguires detniled
plannimy, onalysis. war goming, and synchroneation. [P
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trigger muluple acuons during combat operations and mus
be synchroniped by thorough  s@fl  planning ol
coondination,  When  executing  defensive  operations,
commanders fght from a posation that allows them o
visunfize the battlespace (the three-dimensional fight)
Engmeers are the best-simted personnel i the combined
arms stafl 1o facilitate teraim visunlization and positioning
of forces during the MIDMP,

T support the manguver commander's mtent amd the
conmnbaned arms stafl, engmmeers must apply our capabilities
and  knowledge w oench sep of engagement  area
development, Just os the engineer estimate provides a
format w align plonning efforts with the MDMP, the
following process provides an effective wol for defensive
planmning.

1. identify oll likely enemy avenues of appronch

Sl engineers work closely with the 52 to analyze the
lerrin as soon a8 the mission s received, This is the fimst
step in the engineer battlefield assessment, The OCOKA
(ebservation and fire, cover and concenlment, obstacles, key
terrain, and avenues of approach) analysis must include the
impacts of weather and the advantages and disadvantages
that terrmin offers. Engineers identily maneuver elements
i frvenclly and enemiy) favored by the combination of termin
und weather and explain why, Terrin visuliation enables
engineers to identify potentind sites that offer an advantage
ovir the nimge of the enemy's maneuver and weapon
systems, Use of TerraBaze 1| soltware pnd the Division
Terrain Teams can help identify argas where berrain -
cilites enemy approaches inlo our engagement aneas
behind inmtervistbility Hines or through restncted femain.
Producis engineers can easily produce 1o belp in this process
ure fines of sight, oblgues, wenpon mnge fans (o wentify
dend space), and perspective images, As these prodects are
developed, engineers should analyse them to determine the
tiise and distance that enany lorces mansuver theoujth and
tiv exbimiale laow 1|.|rIE_ Wie Ui engiage bdwi with Fires, These
products con be wsed throughout the MDMP o wols for
COA development (positionimg of forces), wir aming, and
rchesiraals,

Engieers should consider the followang fictors when
2n|.|.|'_l,'.?!i'rtg thie fvemees of :||"I|"I|'I.IIJ|II.:|.'| 1hmnu.]:|1. :L'ﬂi“nl..-l;l. i

B Compartmentalization of the termin and  possible
engigemment windows for direct-firg aned sine-gondesd
misgibe systenis (time of Might va tracking vs. enemy’'s
abality o sccunitely nelurn [ired,

B Locations where the combination of lermaim and man-
made ohstacles cin achieve the desired elVect,

B Availabiliy and wse of the Division Terrnm Team,
Early identificntion and priontiztion of products cre-
aied using TerraBase Il promotes efficient wse of
resources by elimmating “nice o have"” products. Since
the sitsation and the commuapnder dictste whal is impor-
bk for each mission, an S0P for product regquiremenis
i ol needed but can be used,
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2. Determine lkely encmy sehiemes of maneuver

Engineers  focus  directly on the ememy's  maobiliog
survivability capabilitics and limitations during the secomd
step of the engineer buitlefield assessment. Working with the
52, they develop an estimnate of enemy mobilitysupavability
assets and the order of batle, wsing TRADOC Pampghlet 350-
16, Heqyy OPFOR Tactieal Handiook; Fi 1060, 4R el
Mechynized-Based OPFOR Organizatton Guide, and FiM
LO0-63, Infantr-Based OPFOR Qrpanization Giade. This
slep 15 enitical because obsiacle groups in engagement s
are designed to defear the enemy’s ability o sequentinlly
brieach or bypass obstacles i depth, Determining hoow the
encimy will employ breacl assets along an avenue of appronch
s u “hest puess’” based on stalf engineers” knowlidge and
experience. The success of massed direct amd indirect fires
hinges on our whility 10 sccurmfely site and emiplace obstacles
and target specific enemy mobility assets. Additionally, this
step hielps us o identify, recommend, and priocitize wgh-
witlue argots.

3. Determine where to kil the encmy

By nocurabely estimating the foree size, formations, speed,
i the most likely and most dangerous COA wlong specific
wvenues of nppreach, engineers can prodict where e epemy
will trunsition his formations. Ablthoush distanees for thess
transifions  vary depending on the tactical siuation, the
following sequence and distances are doctrinally correct for
o eneny attnck:

B Mechanized infaniry brgades ransitbon o mdivedual mech-
anizid infantry battlion eelumas a 12-15 kilomeiers,

B Mechonized infaniry baalions rransition o company col-
umins at 4-6 kilometers,

B Companes transition o platoon columns at 2-3 Kilomisters,

B Plawons iransition o aitack fomoations of G00-1,000
meters Trom the main defense.

[f ihe situation permits, we cin use ground or pir ohservers,
ADAMMBAAM, or mitack avintion (provided we have air
parity and a svnchronized suppression of enemy air defensey
[SEAD] plan) to disrapt the enemy’s commond, control, and
manguver as e iransitions  from  battalions/companies in
column to battalions/companies on line. Companies begin fo
transition fo platoens in column where we plan o engage with
tank- and wire-guided missile systems. [f the combined amms
s1aff can identify where the terruin masks enemy maneuver, it
can position sysicms {covert operations lazing teams [COLT],
scouts, fire support igams, observer teams, efe.) o engnge
enemy vehicles on the high-value target list Otherwise, these
vehicles may be i dead spoce to direct-fire systems that
oaecaipy OPs

4. Position direct-fire weapon systems

Terrain surrounding potential engagement aneas is the most
significant fictor in positioning direct-fire weapen sysiems,
Although the range capabilitics of ocur weapon systems ane
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Figure 2. Direct-fire systoms can be tentatively sited using a combination of terrain analysis
and imagery. Above loft depicts the conter of mass for company team batlle positions
overlooking Drinkwater Lake ai the NTC. To the right is a safellite image of ihe area.

comsicderable, the enemy has the :In:l".':ll'll.'lE!I..' with wire-guided
systems {the AT-5'8 = 4 kilomelers and the AT-10011 = 3
kilometers), Engineers must analyee the terruin te delenmine
how o minimize the mnge of enemy systems, Lse o reverse
slope  defense, mlenvsibility  lines, defile, or integrale
phstucles with restocied fermin o prevent him From
minnevvenng large formatons,

The decision ouds (iools) crested in steps 1= arg used o
slenbfy the best locabons for ibe engagemend aren For
example. o wenpon range fm showes thit we con obseree and
enyre 0 vehacle inoon svemese of approsch for 2.5 Kilemegers,
The next step is o cideulate how long it will take the enemy o
miove thal distanoe of o gven mie of march (2.5 kKilometers 2
kilometers per howr = .12 hours or 7 mimaites 20 secomds). Al
this mange, the tracking bme for our wire-gusded missile
systems (12 seconds mt 211 melers per second) amd 120
millimeter main gun (2 seconds at 1,317 mebers per second) is
an importanl factor, The maneuver 83 knows ihe dstnce
where the probabilicy of hit () ond probabality of kill (P ) one
highest. For plinnmg purposes, determine these probabilities
for cach type of maneuver unit (mechonized and anmior) based
o the wmit’s Table X1 gurmery and upply them as a constant,

Vegetation is another consideration. Meither the Digital
Topographic Support System (T55) nor the TerraBase [
program  accuralely shows bow  vepetotion affects ob-
servation of any given positon. We mast annlyee mops d
conduct reconnaissance o confinn dota the DTSS or
TermaBase 11 provides,

Enginecrs may create sdditional prodiscts that support
COA development und ws¢ them when completing the
mpalysis ond decision steps of the MDMP. The only
limitations on product development wre time, initiative, and
expericnoe. The needs of the supponied clement will dictate
which products are most wseful
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Affter the commander selects a COWA, the stall provides the
terrain products to subordinate umits for their use dunng
reconnakssance and when occupying positions or sectors. The
ierrain selected for the fight drives the fromiages of each
subordinate clement. For example, when fighting in on open
desert, the frontage of a defending platocn can be extended
significantly further thon when it is defending in rolling and
forested terrnin, Prepore for the possibility that termin and
vagetation may degrade the range of enemy and friendly
wieapda syaiems o mebers rather than kilometers.

Aler tentatively identifying positions for weapon systems
throughowt the sceior (Figure 2), the siafl engineer can
develop o survivability execution mairix. for blade pssers,
After the COA decigion brief, the commuander’s survivability
guidance may melode;

W Ciemeral bent for engliveer efft,

®  Prionly of support by unit, engagement arei, andior
phisie,

m Focus of digging assets, including the survivabiliny level
and pronity lor each system

B Level of force profection for key command, contrel, and
CrHndneihions :Il.ﬂld.h."\i.

A ealls supplemeniary, o
gureessive hatlle PUsIlions, 1se the dmn |J|:l.-n_'|.,|1|11.'|.1 in the third
step of the engineer batllefeld assesment and identify whil
SUppOrt -,1r|gi11q:|,:n LI prov iclie, 1 thie COA reguires additional
blsicle assets, identily the diradion, benefits gained, snd the
potential impru,:l: or allematives i the asses e nol availule,

Il the fur  altermate,

The TAUSOPS frnsd atiwle thid 1'-|.'L'||.'|'!-_'.-'i||g PiEEE Winils, fol
.,.-ngim:urv._ ire rut.p-cm:-.ih!..' for ru,;lhihllru:l'lp: B slCiThs Onee
manewver elemenis |i||.-nli|':|.' these |'|||:q.||i|.r|1'-:_ [|'||.'3,- iniisl inark
wnad |1-Ti-:_:-1'i||;.'{: Lhee |'_||1'si1||_1nx oy msximnee the |.'|'|‘-|4.'||.'1|.-..'}' of
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blacle assets (Figure 33 However, as the jerrain expens,
e ineess st coordinate with the suppored unit before the
blacles arrive and recommend wavs o improve  blade
eifectiveness based on site conditions |:1'IH.'h.}'_ water table,

cUress roules, ekl

5. Plan and Integrate obstacles with direct Mres
Fs G0-T, Awitcede

deseribies ikl

frjh:f.l._-rm'rlm.
cificicn  anad

elfective |J|.||:i||.g obstacle q..'r|'||1];1-;.'|:|'|t|.':||l This sLegr Comzs

Comiblined  Avoes
Hovw'  endineerys can e
aftier the direct-fige Welkpon Rysieims g |'|l.r.~|l|'i|.|:1r."|J Ta
|:['|'1.'L'I:'t'n:|!.- hil-..'._ ||:u1|'..._ -|.':|I'||}|_1|.'l..'. aiid mirn obatseles in
HECloT, |.'||;..'i:|l-_'|:h st know sl can of canndl be seei
from the Battle positicns (Figare 4. When analyzing the
combined effecty of obhytneles amd civect firew, wie muost
knavw the Py, based on the percentage of vehicles enteding
the sbserved ohatele group and detsnating & mine,

The enemy decides whether o breach o byposs an
chatacle growp, 5 he elects 1o breach, use the Py for the
obstacle effect {see Figure 5, page 44, combined with the
PPy of our direct-line weapon sysiens 1o determing ithe
number of vehicles the enemy s likely 10 lose. Fo
eximple, the direct-Nre engagement ingger will b the léad
modorized nfle battalion (MEBR} encountering o fix effect
crbslacle prowug, The Py for an MREH 0 badtle formateian s
50 percent [worst case), This equates o four vehicles
ihrough the depth of the obsascle group (nime tunks el in
an MMER atteck formmation). The encmiy misd react Lo (he
ahslacle  encounter, which IHggers  the overwalching
glements’ direct-fire engagement. A ok company leam
firngt sggmst o lesd enemy batiabion (approximately 42
combatl vehiclesh a1 o range of 2.5 Kilometers may have o
Pl-. al S percenl. This woold 1.1.:|-il i enemy viehicles
rermanning il the end of the Hrst volley (42 enemy vehicles

Figure 3. Maneuver company team commanders must site
and mark positions before survivabillity assets arrive,
Blede teams must understand the standard for the typas

of positions they are to prepare.

[14 Iriendly vehicles engaging X 90 percent Py = 11.4]
24 or XY enemy veheeles remninm il

Few umits have perfect fire control or disteibution and kills
for every round fred aguinst o moving inrget In this scenano,
thee combined effiect of obstacles and direct fires i3 25 encmy
vehicles attempting W mainiein command  and  control,
maneuver, brewch, and retum fire, Specific five-contmol plins
diestroy the enemy's pnmary brepch psses. This may cause
thie enemy o fin fmendly forees and wast foe second schelon
forees before coptinuing o move, atlempling W bypass,
withdrawing, or mechanically breaching through the obstacke
o,

To clarify his intent and belp develop the engagement area,
ihe manenver commander provedes the Tollowing wmformation

o [ocus enpingsr countermodulite elforts

Protective |-
Obstacles

Tactical —ll
Obstacles —_"
S i B

- “- 1 1100

T .. ~ %0

e e 1080
......................... - L 070
P g e o A 4 jokb

L3

', + “I, Maximum effective range of averwatching systems

e -
[ Maximum effective range of overwatching systems

Figure 4. Example of a TerraBase Il line-of-site view at Drinkwater Lake. It accurately depicts range, dead
space, and elevation data from a ghven point @n the ground.

duly Foray
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AA = Avenun of approach.

Standard planning factors idenlify the resources (Class V mines) required to
emplace obstacles along an avenve of approach as Tollows:

Linear density (LO); number of mines « front lengéh{m] = mines por mater of front,
Aroa density (ADE  number of mines « front X depth = minas par m®,
To convert AD o LD; AD X depth{m) = LD

Figure 5. Mingfield probability planning based on effect

B Prionty of obstacle effort by engapement area or phase.

B Inlenl for obstacle effects—disrupt, fix, tum, o block.
{ These ane the regulis (he maneuyver commamber warts o
achieve through combsined wse of diveet fres, obstneles,
and indirect fires along specific avenues of approsch, )

B Mohility requirements and obsiacle restrctions (oot
icratiack axis, main supply rowtes, withdrwal routes,
reserve obstacles, ele.),

B Imtent of employving scatierable mines or sitsational
obstacles (by  svatenn—where, when, durnbion, and
authoriy )

B Mancuver forces” suppon o obstacle effont (guand force
requiremicnis for reserve obstacles, marking, ming dump
and Classes [V and V support, etc ).

ate: Ul engivieers fo moek ohstacles, s addiion io
erppluciny em, reduces e total aniownnd of ofstacle offir

i wevior

B Ohstele prolection  (counléreconniissance, fesecd
plan, deception, enemy breach nssel destruction),

m  Obstncle commond and control (execution authorty,
marking, fane closure, reporting, tracking, restnctions,
ond control messures—zones, bels, and growps),

m Obstacke decepltion,

Situational ohslacles requine a signilicont amount of stafd
synchronkzstion. Step 2 [dentifies how the enemy is likely o
attnck and employ breaching asscts according fo the order of
histhe, The irigger for sibuational obstacles ks one of three
things: enemy sction, fmiendly schon, or o combination of
both, By employing a scatterable ming sysiem tnggered by
eneniy sction | for example, 8 company-sized or larger force
spprosching or passing through a DP), the distince from the
turgeted area of interest (TAL) to the DP can be calcolnted
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using the following equation;
M'+E+A<T>C,where:

M} = the cumulation of the following applicuble fimes.
The cumulation must be less than the time it tnkes the ememy
io reach the TAL

- Movement of communications (time roguired for the
observer to call the contralling HO), plus the time for the HO)
o receive approval from the authonzing commander, ples the
ime for the HOQ o direct the emplocing elementunit io
enecule),

- Move o TAD (the time reguired o0 movefire w'ints the
TAl [ground’sir systems ar time of flight for indirect
munktions|j,

- Move from TAT (the time required for the element/unit 1o
move from the end point to & reload or secure hide position ),

E = time required 1o dispense or fine the mission
A= time required 1o anmdactivate e munitions,

T = time required for the torgeted eneory element o move
from the first observed location in o nomed area of intenest
(MAl) o the TAl (or ohsiacle location), Contact there is
initimbed by either a mine strike or direct fircs from on
overwaiching element.

L= yme regquired to position a friendly manduver élement
in an overwaiching battle position, Foendly forces st
establish 4 defensive postung in a baitle position {or other
advaniageous position) before the enemy has the opportunity
1o engage. (Plan o minimum of 8 d-kilometer range for eneiny
antitank wenpon stindol  and undertand the risk when
applying lesser distances. )

Manewver oommunsders al company team, ballalion, and
brigade levels st ensure that obsiacles, direci-firg weipon
sysfeima, and  indirect  fires  are  integrofed,  Girowund
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reconnaissance cannot be reploced with “eveballing™ a map
or using decizion aids developed for the COAs. Ground
reconnaissance helps site obstacles and muest occur as ey
as possihle. To expedite obstaele emplacement afier the
COA s approved, saflT engineers provide subordinate
enginecs units with informuation 1o halp them begin parallel
planning ond direet coordination between enginecrs and
supporied mancuver units. When the MDMP is comgplite,
execution mutrices, time lines, Closses [V and WV resourcing
wiad allecation, and o survivability plan are developed and
included in both the Engineer Annex and the subordinaie
eigineet operations order,

B, Plan and Integrate Indiveet fres with direct Mre and
olsiaeles

As stalT engineers identify obsiscle groups, Tire support
coordinaiors develop a fire plan fo support the intended
effects of engagement angas. They target (ires on the enemy
side of obstncles where the enemy is most likely to be (dead
space], the point gf which assets begin fo canilize through o
beeach point, or o fargets determingd by the manguver
commanders pnd subordinate fire support teams, The poiat
where obstacle groups tie, or anchor, into existing obstacles
is eritical. The snchor point ks where the combined effects of
the obstacles and fres force the enemy to commil 1o a
brench or seck o bypass.

This is oot the time to consider using ADAMBAAM,
because integrating ADAMBAAM must b done early to
be effective, The maximum planning range of scatterable
mumitions &8 175 kilometers for M09 fires and 17.7
kilometers for MI98 fires, IT the point along an avenue of
apprissch where the second echelon mechanized infantry
brigade trunsitions from battalions in column o batialions
irft line cin be targgeted, or i the advanced guard main body
con be separated from the second echelon bamilions, we can
identity the mssocimed MAls, DPs, and TAlS to support this
missson. The key concem s whether it will tnke more than
15 mimsles for a battery to fire the mission. When
developing the OOA, identify how muny ariliery banenes
nre wvalable o suppord the mission snd determing whether
i use low= or high-angle fires, Since the maximum rmie of
fire & four rounds per mimide per fube, the angle of fres
dhrectly impacts the length of tme and number of roumds it
will ke o fire the mission, Generally, high-angle fire
requires [our times more rounds than low=angle fire for
RAAM. Therefore, moné time or ubes may be megquired 1o
complele the miksion

The stall muist weigh the advantiges and disadvaninges of
the time i may take the fine support elements 1o complete the
mission (lor example, copperbemd, mientichon, SEAD, or
suppressson] and make recommendations 10 the maneuver
commuanider, He must decide whether o use amillery tubes 1o
fire ADAM/BAAM missions based on the sie ond type of
enemy element (tarpet), the Py for the avenoe of approach
(location), and the overwatching elements” ability to observe/
engape the enemy s he negotiates the obstacle (elfect)

July 908

7. Conduct rehearsals

Units conduct combined arms rehearsals bo ensure that all
clements are  properly  synchronized.  Review CALL
Newsletter Mo, ¥8-5, Rehearsals, and mcorporide itk concepis
into TACSOPs. Specific engineer-related topics uddressed in
combined arms defense rehearsals follow:

B Priorities of engineer effort {ohsticle group sequence of

emplocement, who is marking, link up and execution of
blade effort, (36 radar and air defense artillery covernge),

®  FASCAM triggers and execution (M" + E+ A <T>C)

m Clsses IV and ¥ supply point and mine-dump opera-
tiong, (These may be discussed during combal service
suppor! rehearsals but must be understood for the com-
bined wrms rebearsils, )

m  Ubstacle tumover, responsbality, and secunfy
®  Lane closures,
m  Counternitock mobility support,

Al any given tme durmg mssion execuiion, ¢ngimesTs
should be able to tell the maneuver communder where the
engineer effort stands—the “glide path.” Engineers must
thoroughly  understand  and  translate  the  mpact  tha
imcomplete ohstacle groups have on enemy maneover so the
commander can adjust his orders o achieve the some effects.

Summary

ngineer stafl officers ore key players in engagement
Ean:-a development. They produce quality and wseful

decision aids, infegrate  engineer  capobilities  into
engagement aren  plans, understund  the  capabilities  of
supported units, and provide sewnd tactical recommendations
to commuonders based on o complete analysis of the mission,
enemy, lemain, troops, and tme  availeble (METT-T),
Engineers wre especially imporiand in fermin visoslieatwm,
They ko' where to apply available tools b best support the
commander's hattlespoce visunlization during engagemend
area development. had

Muajor Craowford v Chigf of Combat Engineer Taclics al
e U5 Armiy Engineer School, Previow experience imclivles
EAC Small Gronp favtrsctor, Seniere Company and Platoon
CMwerver Contrefer at JRTC, and beo dompany commidnds af
Forl Brage and in Somalia, He holds o master s degree from
the Uwiversity of Mizssouri-Rolfa and will aftend <7 98-59
Comaamnd  ond  General  Siallf Offfcer Course af Forl
Ltrvewivartiy
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The Command Post SOP:
A Blueprint for Success

By Caprain Erie £ Price and Caprade Jay 4, Hedsirom
Su. manthe e possed since vor fefi the Advanced

Conrse and were acslipred of an assislan! 53 in a

divisional combal engineer bettallon. Tn thar Hive vou
hgve wlped develop the betfalion s training plan, which
culmingtes with phe Sanalion’s fiesd Nadloral!  Trodniog
Cerfer siation in hwo years. Todoy, i youn opdete the
barfalion comprerder, sy thoweghis race ol wor
mimd, The batteliovn changes cowmmand in fusd we weeks,
frvee key ol capteing recently fook commiand, leaving
lewtenants to pick up the pleces; the hasalion aperations
NOQ just aveived  Tast mownth; omd enlisted  personned
nirrfifence within rhe Heodguarters Company i figh, Your
chest Hgrhiens av veur realize for the first me that .J.rr.|:|' iy
stafl exercives remain before the rotation, The battalion
connnander remindds you that since the rew 53 fust arvived,
v e e senier, most experienced e an e battelion s
batsle siall, Headimg baok o the office, you war-game wavs
fev priali the staff bogerher in the short time left o prepare

personnel turbulence, mtegration and quick training of

new persennel are prerequisites for swccocss, Engineer
battalions work hard to develop, refine, and exccute simple
battle drills ot squid and crew levels, Limited tramming
resources have resulted v focused plitoon batile 1asks and
company misskon casentinl sk lists, However, madty unats
spend little time orpatizing command post operations, or
when they do, they fail 10 comamit the resalis 10 paper, Al
best, this causes them to rednvem s wheel—mmther thom
building and refining an existing prodisct—every Hme o new
commander, exccutive officer, of 81 woumes his duties

I n ledfny's Army of rapidly changing missions mnd high

Wit CaNe, WEily sl fe-etzhiligh [m'u.'.:dnrl.rﬂ every hime
their comemand post deplovs, In either cose, the commanmd
post sMall  spends 100 e managing  mntermal
operations rather than focusing on tmely and effective
command and contral of combat operations. Unils armving
al the Matigmal Traming Center often pre ill-prepared o
execule the key stall battle tusk of operating the hostalion
tuctical operations center (TOC), Batualions with o well-
established Command Post Standing Operating Procedure
(CPSOP) for their main, réeor, tactical, and administrative
command posts are better able 1o cope with the mgidly
chomging conditions of the batleficld and tend i condsct
marre siecess iul combat operations.

ik
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This orsche describes o method the combat engineer
battulion's battle staff can use to develop and implement o basic
CPSOP. The method is applicable 0 all battabion command
posts. 1§ focuses on establishing the CPSOP pround six basic
T fumctions; identifying the key supporting tnsks and refabed
twctics, bechniques, and procedures (TTPsy for each of these
fumetions,; amd orpanizing and implementing those TTRs.

CPSOP Development

here are several ways o arrive al & workable CPSOP
T Each member of the hattle siaff should st oem o

doctrinal manuals, because it B imporiant nol only o
understand his own dutses and rl,.“-]HMHitHIi.IiE'l bt alss ihise
of ather personnel, Many mansals include wn overview of
TOC operations, bul few provide detailed gundance on
extabdishing amd implementing 4 workable S0P, Our CPSOP
4!1."|.l|:|.:_|-|1||.'||.:'r|-| l'll.:gin: with the six homic TOO function:
hentified 10 the Center for Army Lessons Leamed (CALL)
newsletter, Tactioal Cperatons Center (May 1995)

Recerve information,
Distribute information.
Analyze infismmntion,
Make recommendations,

Integrnte resources.

o 0 - R [ e (TR o RO

Synchronize resources.

This CALL newsletter cloarly explains how to assess cumend
command post operations wnd develop o tmining plan for
improvement. The six TOC functions are not Listed in pny
Anmy field mamaal, but tsey £t the asiom “fomm follows
function.™ In other words, decide up fromt what fenctions the
TOC musi perform o be svecessful, Thea adenufy the
nmethodolegy 10 best accomplish esch function with available
PESOHITEE,

Jl_'x|'|i1|‘.' L'J.I"I:II.H_ thern six “TOH™ funetions, 1i||.."_|.' ;.1|'||'||.:|-' [{%}
the main, tetical, and rear comprand posts. Throaghaoul this
arficle, references 1o the TOC pertain w all combat engineer
bttilion commind posts, To ensare that all essentml tasks
ol supporting TTPs are addressed and Tully miegrated in the
final product, all sl secuons and other command post
personmel must be invalved mo the development process
Begin by gathering personnel from ench battalion commiand
porst 1o discuss these functions, Work together o determine
csaentinl ks that seppor ench function, Becouse ench
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function depemds on the others. some wsks don't it well
under any porticular one. List those tasks separately. os they
will be addressed further when CPSOP organization begins.
Tasks in the CALL Newsletter provide on excellent
starting point for developing n list of tasks that suppori each
TOC function. Identify additionn] wsks based on the unit's
specific experience and mission, Detniled descriptions of the
functions and supporting tasks dentificd in CaAll’s
Tiretteal Operattons Cenrer Tollow:
Receive Information. Receive information theough
stondardized repons and orders from subordinne, higher,
anad gdjacent units. Supporting tasks inelude:
Receive messages, reporis, amd orders.
Monitor the tsctical sibuteosi wiwd track the battle,
Monitor the lecation and activities of fnendly units,
Lipdate TOC charts and heads-up displays,
Upsabate maps and overlays,
Muintain g TO jineronl

Distribute  Information. Conrol  snfocmation  diste-

buteon wiathin the TOC; report intormation o subondinats,
higher, and adjscen unis,

-0 O-0-0-0

Submil reports,

Contred message traffic Mow,

Condugt netrunsmisson operstions,

Conduct relay aperations,

Publish and distrbute orders,

Conchuct shifl change, commmand, and inbeomation brefimgs
Anabvee Information. Consolidate reports and consduct

batile stafl analysis as part of the Tacticnl Decision-Making
Process {TDIMP),

0 Consoludnte reporis.

v [ v g e |

0 Conduct predictive onalysis using collected datn.

a

Dievelop a time ling,
Conduct the TDMP and orders drill.
Moke Hecommendations, Sybmit recommendations o
the commander based on the analysis of imformation colleched.
Integrate Reseurces, Coordinate integrotion of the unit’s
activities with those of subordinnte, higher, and adjscent
LLS.

|

0 Coodect assistand beigode enginecr amd tactical operations,
0 Produce annexes for the higher headquarters order,

A  Receive and integrate enginecr and combined anms
nitnchnsenis,

Syvnchromize Resources. Synclwonize the unit’s activities
with those of subordinate, higher, and adjacent units.

O Condwuct laison operatsons,
A Coordinote with other units.
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The following tisks relate fo the overall operation of the
command post and support oll six basie TOC functions;

o Identify the tosk or purpose of each commangd post
A Sei up ond dismantle the command post.

O Establish mission-dependent command post
configurations.

1 Establish guard, sleep, ond shift manning plans.
A Momitor mdios.
0 Provide life support for TOC personnel.

After identifving essential supporiing tasks, outhne the
TTPs used to excoule ench tosk based on doctnine and the
unit's way of doing business. If the unit hos no established
method for executing an identified supporting task, broinstonm
o mothod and commit i w paper, Since this is a working
dcumcnt, it's okay to try new things. However, the TTPs vou
develog should not conflict with other established SOPs for
woir unit o with those of your supported maseuver unit. Once
TTPs for each supporting @sk hove been identified, organize
the tasks into o logical sequence o develop the layvour of the
CPSOP.

CPSOFP Organization

he six basee TOU functions provede n means of
T identifving supporiing 1asks, but becawse e functions

are interrelated, i is difficult 1o use them o ofganise
supporting tasks in a final S0P, Instead, look at the tasks
using the five “Ws"—who, whet, when, where, why—and how
Sections of the CPSOP can then be designed around
answering one or two of these questions, Orgonize ench
section by wddressing the TTPs that suppor ench task as it
relates to all of the unit’s command posts, Use subparagraphs
or subsections as necessary o provide detailed mformation
regarding TTPs that pertnin enly to one command poast. The
figure on poge 45 shows o sample format.

Another method of orgnmizing the CPSOP s to first st the
miain, tactical, and near command posts and then discuss the
manming, leyoul, and operation of eoch, However, this
upprooch  con kead  fo redundoncy  and o sense of
compartmentalization. Addressing tasks m the CPSOP by the
five “Ws" focuses on the fundamentals of command post
operations  before  differences  between  ench  type  are
descnibed. This method eases the transition of personnel from
one command post to another within the unit, as ofien happens
when units “surpe” personnel o the mamn command post just
before o buttle.

CPS0F Implementation

he Inst stage in the process is to tmin ond implement
the CPSOP, thus tumimg written products indo e

TTPs fior the entire battolion batile staff, While many
approaches will achieve the desired results, CALL s Taciioa!
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Sample CPSOP Format

Table of Contants

L Command Pasi Overview (Why) - & briel description
o the how and why of sach command past.
0 Mission of each command post within tha unit (isctical,
man, raar, combatl rains, eic.).
O Task or purpose of each command post.
0 Babtiefald lnydown and locations of command posts,

. Duties snd Responsibiliies Who, What) - &
dafinition af ihe specilic ke sach person plays in command
post oparabons in terms of mission requiremants,

0O Manning and shift makeup and schedus,

O  Lia support lor commarnd posi pemsannal,

O Foks and responsibiities of all command past persen-
nal {battalion commandar, executive officar, command
safgaant majos, primary statt and staft MCOs, suppost
eiaM mnd siaf NCOs, asaistan brigade angineer, batile
capiaing and baile WCOs, linison offiows, madio-
talephone cparatars, drivers., s8g,)

lL. Command Post Layout (Whers) - a dotailed
dascription of the command post's physical properties.
O Physical layout of command post vehlcles, estansaons,
briafing tents, skeep tents, and amennas
Locatons of maps, heads-up disploys, squipmant,
sguipTan siomagn, supply slorage. and parsonne
Allemate command post configunations.
Intagralion wih supponed unit command post.
Seaurity plan.
Communications or oihar links with adacent command
falecii
Aequired Bems such &8 maps, overleys, chars, orders
bosks, menuals, snd supplies.

o

a00g

a

IV, Command Post Operations (When, How) - a clear
descripion of routine aolions during the planning, pre-
paralion, and sxecution phases of combat oparations. Lay
o fhis section wsing the = baskc TOE funclions as an
outling, |t should adorass:

O ndarmation managerman

TOC chart and heads-up dispéays,
Batta-fracking pocedures:
bkaimiganing the command post jourmal.
Briefing farmats.

Standard umil tima fines

TOMP proceduras,

Rapoating procsdisas,
Shill-change procedurnes.
Displmcomar procoduras,
Iregration procadures,
Ratranamil and relay operations.

V. Standardized Charts/Heads-Up Displays (How) -
aiamplas of each acking or information shan 1o be posked
in & command posl. Thaas should be siendardized scross
all sommand posts within the unit,

oogooooooaoooaa
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Operanony Center newsletter suggests the following:

Condisct CPSOP Closses, Conduct eknssropm traming for
all command post personnel on wsks such as the TOC jowmal,
battle iracking. reporting and TDMP procedures, displacement,
and setup'teardown, Classes will fomiliarize personmel with
procedures owtlimed in the new CPFSOP.

Make the CPSOF Part of Garrison Operations, Take
twaks from the CPSOP that mirror tasks corrently performed in
gamison amld make them pirt of the daily routineg. For examgle,
train batife-tracking skills by maintaining a status bonrd of the
battalion’s comgpanies in the 53 shop using the commanid poest
heads-up displays, [In addition, have radio-telephone operators
amswer phones, maintain a staff joumal, and pass on messages
using the same forms as thoese used in the commomd post.
Troin subordinate units to submit reports in gomison wsing the
report formats in the tactical SOP.

Set Up the Command Post Every Month, Exercise load
plans, storape plans, and multiple commond post con-
figurations. Coordisnte for all the batalion commaond posts 1o
st up al conduct communications exescises and TOC
excrcises simultancously and regularly.

Integrate Command Post Operations Into Bowting Unit

lraiping. Don't set up command posts only dunng field
troining cxercises or command post exercises. Use routine
training cvents such as firing ranges and land navigation
courses s training opportunities for the commaond post. Sef up
battalion command posts o SUppon company IFAINIE Svents
=0 that both company and batialion command post personne|
reveive rining.

Revive and Improve the CPSOP. Use the above traming
metheds o wvolidate the CPSOP. Reassess the TTPs ond
update themn as nesessary. The CPSOP must be g “living™
document o meet the chonging needs of an orgerizntion.

Conclusion

bservations ot the Matienal Tmining Center indicate a
Odi.m:l correlation between the ability of unils to

conduct synchronized ond efficiend command posi
operatiens and their level of success i esccuting combsal
iissions. Unit tracking chars may not moke the breach go in,
but accurste mformation gives the commonder wmd staff
appartunitics 1o ke sdvantage of situations as they develop.
A batialion battbe =taff can identify commaond post funetions
nnd essentinl tasks that suppon cach function, commit those
tasks to paper, and train them like o bottle dall. Then they can
use fraining epportunities like thoase provided at the Mational
Training Center fo train personnel in the an—rather than the
mtchanics—aof comimand and control. (]

Caprain Price, the enpineer hattalion fogistical feairer,
ke Prewt g odhaervercomdralier af e NTC sinee 7.

Cuptain Hedstram, tve engineer battalion TOC fralner,
My freen an ohzerver‘oonrrolier al the NTC since 1996,
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The Origins of Military Mines:
Partl

By Major William C Schneck

sources throughoan hastory, and 1115 often engineers o

the growmd who grin the erineal insights regpored for
thie mext leap forward, Mine smd countermine technologies
and lechmigques have evalved over the past 3,000 years anad
contimee o evolve m the typreal messurecountermensure
conier-counlemmensure cycle seen for other weapons, Par |
of this arecle wraces that  evolution  from  the  first
underground mines through the antipessommel mimes and
boobytraps used during World War [1

Early Mining
Cumnlﬂ:mul underground mining firest began in the

I anuvidions in mine werfare have come from a vanety of

Bronze Age when surfuce deposits of minerals and

gems werg exhausied, Forcing mimers fo follow one
veins deeper indo the earh by digging vertical shafis and
horizontal drfls, The earliest identified underground mines,
|Ju.1:inH from Fi B.C., were Canper mmibtees in Anaioli, maw
part of Turkey, Egvptions began io ming copper and
[IJr|.|u|.ri:q|= i1 Sena aroaendd 800 B.C, The ﬁ.1lhm‘r|1.p; I .ﬁ.w:
began among the Hities, who mined iron ore between 1900
ard 1400 B.C. They used ihis revolutionary maternl o mike
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superior weapons that greatly facilituted the conguest of their
ieiglibors,

Easly in the Bronee Age, walled eities began to appear in
the Middle East 1o protect against raiders and other atackers.
Ji.!l'll,.'IHb. il r|'||.' wirsl h;m'k of the J:‘rl'd.l]l:'l Hi'v:'.'r. juﬂ forth of
the [Dend Sen, i3 the oldest knvwin walled ciry (dating froan
upfu'nmmu.lul:,r a0 jaOC 1 The walls at Jencho were about 7
meelers ||.i1.']| :lm,! i mélers thick anel whe e xum1l:r.||.!r.'1:| 1'!|_l|- il
moat 9 meters wide and 3 meters deep.’ Later, protective
walls developed into huge affuirs, Linder Nebuchadrezzar |1
fmround 600 B.C) the walls a1 Babylon increased to a
thickness of about 26 meters,”

Early military mining techniques were developed in
response to these walled cities and probably were devised by
impressed civilion mimers ot the behest of congquerors, Before
military  mining, attockers’  options  were  Bmited 10
blecknding & city {starving them out), scaling the walls,
breaching the walls with a battening mm {wfich began in
Egvpt about 2{KF B.C.), or by steatngem {(such ns the Trojan
Horse). Although the stone-throwing engime of war was first
developed by the Phocnicians, the cataprlt wis one of the
first effective missile engines. [t was developed for battering
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down 1own walls during the reign of Phillip 11 of Mocedonia,
the father of Alexander the Great.” In the third century BC,
the great military engineer Archimedes built o missile engime
thae could hurl o 173-pound stone about 200 meters,
Engineers wok their name from these “ingenious™ devices.
Mechanical stone-throwing engines remaimed in action as
late as the Siege of Rhodes in 14807 and Corter' congquest of
Mesico [(around 15200, In [acl, smprovised  grenaode-
throwing catapults were used in close combal siluations
duiring both warlid wars.

Early Military Mines

b Assyrian Army organiged the firsd known “comps

I of engineers” during the tme of Ashurmasirpal (1

(uboul B30 B.C.h These elite specinlists operated
skege and bridge trains and provided mobality support for
chariots. They were the firgl soldiers equipped with
advanced iron pioneer tools and are credited with the first
kaown wse of alfensive mme wirfare. This occurred aboud
280 B.C. when engineer soldiers drove funnels [(mines)
under of through walls and fortifications” 1o gain access 1o
firtified areas of to create o breach large enough for a full-
scale atack. These engineers excavided a chamber under the
wall ond beaced the celling with timber supports. The
supports were then burmed, causing the chamber and the
structure above it 1o collapse. Atucking soldiers then
ianiled through the breach,

Amaong the many successful mines throughout history are
those wsed by Alexander the Great and his engineer Dindes
al tl'u§| sicgeds of Haliearnngsas (334 B.OC) wd Gaea (332
B.C.Y and Julivg Cagsar and his engineer Mamuma during
the siege of Marsellles in 40 B.CH Although efTective
maning and other combatl engineering skills were cribeal to
the military suceesses of both of these great captams, the
skills frequently are neglected by historans.

Early Obstacles

n eirly example of & reinforcing obstacle intended
for use on o batleGeld, as opposed to during o siege,

occirred sround 330 BOC, during the dme of

Alexamder the Greal The Creeks were aware of a new
invention called caltreges, wldeh coulel be seattered i froni
of their battle Tines o disrupt the werifying atacks of the
massive Persian war elephants” Caltrops are devices with
four metal points asranged 5o that when three are on the
ground, the fourth projects upward as o hasard 1o animal
hivowes or tires. Caltrops were used as recently as the Korean
Conflict, when the ULS, Air Force droppesd them on Chinese
Cconviays (o puncture tires. The LS. also dropped them on
the Ho Chi Minh tradl dhining the Vietnem War,

Druring the siepe of Alesia in 52 B.C., Julins Coesar's
engincers directed the emiplacerment of a conplex obstacle
100 mieters deep, 1t was a combination of wwers, palisades,
ditches, abatis, and caltrops o slow the aitscking Gauls, so
that Roman missile engines oould more effectively engagre
thism. These obstacles gave Caesar Gme o successfully

5 Engineer

deploy reserve forces to threstened areas along his | F-mile
perimeter.'" Another early obstacle is the abaris, ermiplaced
by English longhow men o prstect sgainst mounted French
hu'ghtn“ﬂ the Hattles of Creey (136) and  Agincour
{1415,

Black Powder

Ithough te origin of black powder s unceruain, il
Apmluhljr wits developed by Chinese  alchemists

seeking an “elivir of immaortality” during the T ang
Dynasty around 830 A D, I was used againsd the ivading
Mongols of Ghenghis Khan in 12007 Black powder
apparently remained an oddity, for alithough it terrified thiose
unfamiliar with i1, the Chinese did nod successfully integrace
it indg an effective weapon, I apparenily impresged the
Moagals, who carried black powder with them during Useir
reigh of conguest and introduced it 1o Europeans st the
tisxstrous Battles of Liegnitz and Sajo River in Apeil 12411
Tl advent of black powder in Europe marked the beginning
of moderm anillery, when it was fred fom mechasical
migsile engines used by oinilitary  enginesrs of Medieval
Evrope, In fact, the femm gusier may be o variapt of
“gynour,” o form of engineer.!® Serpentine powder, the
earliest form of black powder, was a dust that bumed slowly
and gave low bore pressure. A method of “coming powider
o larper F__ra'uu W increase performance wod developed
bt 1450

Explosive Mines

he ahilaty o manufaciere and detonate black powider
I cccurred in Europe in the 14th century anmd resulied in
the next major improvements in miliary oing.

Tunmel Mines

The surprise and effectivencss of tunnel mines was
significantly increased by exploding large chorges of block
powder ot the end of galleries driven under fortifications.
The first recorded use of such a mine in Europe was in
[403, during a war between Pisa and Florence, when the
Florentines exploded a charge in a forgotten possage in the
wills surrounding Pisa. " e of the individuals invalved
with these enarly explosive mines was o military engineer
nimed Leonarde Da Vinci, whe was working for
Ludovica, the Duke of Sforza, around 1500.'7 However,
for a long time black powder was a scarce and expensive
commadity,'® so the less spectacular method of burning
oud the timber supports beneath the walls continued for
some time. " The slow evelution of the cannen eventually
forced the high caste walls of the Middle Ages to be
replaced by low-walled bastioned  fortresses,  finally
miaking this method of mining completely obsolete.

In his work on siege warfare {published in |74,
Sebustien Le Prestre de Vauban {French Marshal, 1630-
1707} codified principles of military mining that remained
valid well inte the 19t century. ™ Vauban, in what could be
considered the first scientifically based demolitions manual,
deseribed o methed of charge caleulation and placement
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based an chisracteristics of the target fortress ang the desired
effect. He defined these mines by the depth and siee of the
chirge,

®  For depths less than 3 meters, it was called o foupasse
{or camfae't mrmed,

m  Fordepths grenter than 3 meters, it was called o mine,

®  When used i3 8 “countermine” agninst an enemy mine,
it was called o comowfled,

m When intended to destroy an entire fortification {using
2500 kalogrums of powder or more), it was called pres-
siwre balls felobes de compression.

According 1o Vaubon's fables, explosive charges lor
mining could range wp 1o 12,200 kilograms, The purpose of
mmines was not onky o cause destruction but also—with the
rocks and soil gjected—1o form on earthen mmp thot assault
troops could use o gain immediate pceess o the breach.
Because the demolition often come as a surprise o
defending forces, it frequently coused panic and confusion
among them.

Tunnel mines were very lime consuming o employ,
Typically about 18 miners and 36 unskilled workmen were
emploved in three B-hour shifts to construct an assoult mine.
Military mining durmg o siege could last 30 dovs or mone,
pnd specinlists were required for the job, During the Middlz
Ages, coal miners were hired. Formal mining units were nof
formed unti] stunding armies wene mised by the absolute
monprchs of the I7th century—1673 in Frunce, 1683 in
Au=iria, 1742 in Prussia, and 1772 in Britwin (the Company
of Soldier Arificers), Their work demanded courage and
spectn] caution—lack of oxygen and possible flooding wers
hzards,

Apninst the bastioned fortresdes of Vouban's timhe,
mining normally begon 03 soon s sappers  (milidary
specinlists in aituck and defense of fortifications) completed
thi Inst parailel in front of the glacis of & fortress or fortified
town. Then besieging mimers dug galleries abowt |25
meters high and 1 meter wide and lined them witly woosd,
O they reached the site selected for the explosion, they
dug the blast hole perpendicular to the previous divection of
the pgallery. Then they filled the mine chamber with the
amauant of biack powder determined by the siege engineer,

Tor igmite the mine, they Fed on ignitien “sausage™ out of
the mane chasnber, This sausage was o wbe made of linen
and Tilled with gromulated blnck powder that led back o
the point of igninon (minenberd), The yenirtion snsage, 3
predecessor af the modemn tme fuge, was normally lnd in
a bepentimeter-wide wooden duct and covered with a board
1o profect i from maoisture or other damage, The gallery
wite Trnally tamped with sod or enrth, over s length of & 1o
I0 meters. At the appointed tme, the miner gmited the
poweler i the ygmbion sausage with an ignition sponge and
then retreated quickly before the sponge bumed 1w the
powler,
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Immediately after the explosion, the besicgers could
assanlt the forress or extend their sap trenches into the crater
and reinforce them with gabions. Il necessary, additionol
mines were used fo destroy the polisades of the covered
passage and the supporting walls of the counterscarp or scarp,
thus facilitating entry into the fortress.

Winle workimg m tunnels, mimers looked for the defendens’
hstenming tunmels amd countermines. Atlackers med o deceve
the defemnders” lixtening posts by constmcting phony “niise”
galleries, where they intentionally made a lot of noise, !

Militnry engineers incorpornted the latest technologies
from civilinn mining os they became available, including more
efficient explosives: nifrocellulose o 1845 (Chrstian
Schoenbein, (ermany), dynamite in 1866 (Alfred Nobel,
Sweden), pieric acid i [ETL, and TWT n 1902 (L
Hausermann, !3|=rrr:|1|11.l}.21 (hther tmprovements  ncloded
electric (palvanic) ignition (1850s)" and forced-nir ven-
tilation svstems, During Wiorld 'War L both sides employed
new  méechanien] tunnel-boring  mackines developed  for
commiercinl coal mining, as well os oaditional Iva:u:-hr:iu:[unv;g.:'1

Tunnel mining has continued sporadically into the modern
era and wis used by Napoleon al Acre (1799, the Crimean
War JS-w:Lunpnl],'— Cieneral Grant’s men in the Amercan
Civil War (Vickshurg™ and Petershurg™'), the Russo-
Iapanese War (Port Arthar™ ), World War | (Western Front™
and the lsonzo Front™™), World War [1 (Russian Front' '), and
the Fremch-Indoching War (Dien Bien Plar'®). Most recently,
the Peruvions wsed wnnel mimes 1o lberate hostages beld
the Japanese ambassador’s residence in Lima, The Maorth
Koseans may use them o the futire—some of their tuinmcls
have been discovered under the demilitarized zone (DME)
andl rmore are suspectel

Fougusse™

Frederick  the Great, King of Prussin, stoted that
“Fougasses fprmed into a T-like mine, in order to blow up the
same place three times, can be pdded to the entrenchments.
Their use is admirnble; nothing forifics o position so strongly
nor does more 1o ward off attnckers.™ These fougnsses were
simple Mack powder devices first developed for defending
permanent fortifications, They were intended to detonate in
the face of an enemy assault A black powder charge was
placed in a chamber excavated in the fuce of & fostificotion
{fErng horzontally} or in front of it (frng vertically), The
chaumber was then packed with a gquontity of fogments,
nowrmally mocks or scrap iron and called a saone fougasse, or
filled with explosive artillery shells ond colled & shell
Sougacse. IF properly emploced, o honzontally fired fougasse
functioned as a crude claymore mine, while the shell fougasse
could function like a bounding antipersonne] (APF) mine or &
simple frogmenting mine. Fougasses  were  comumond-
detonated by manuolly igniting a powder truin from &
protecied  position at the appropriate time, Fougasses had
several defects: they were vulnerable to the elements—even
moderute dompoess rendered them inoperative—and  wens
difficult to detonate at the optimum tme. However, in the
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right circumstances, fourgasses coused heavy cosunlthes, as
occurred during the sieges of Ciudad Rodrigo, Badajoz, and
Santander in the Duke of Wellington's Peninsular Campaign
of the Napoleonic Wars,

Fougnsses were emploved by one of Creorpe
Wishington's engineers, Fruneois de Fleury {of de Fleury
Medal fiume), in Detober [ 777 against the Hessinns at Fon
Mercer, New Jersey, on the east bank of the Delaware
River.” During the War of 1812, an Amenican armmenition
chest necidentally exploded during & Britsh sttack on Fon
Erve, Cunadn. This caused the atisck to collapse, and the fear
of additionn] lougasses prevenied further Britigh attacks "
{The only engincer unit in the American Army durng this
wir—the Company of Sappers, Miners and Bombasdiems—
fought in this battle). During the Mexican-Anserican War of
1845, the Mexscons attempted 10 cmploy fowgasses on the
approaches 1o [‘hupull:pu:q:.” Stonc fougnsscs are still
employed occasiomally by immegular forces, such a8 the Viet
Cong. Central American guenllas,™ and Bosnians, ™ who
leck nogess to modemn land mines:

Self-Contained Mines

Military engineers in China employed the it seli-
contaitied explosive AP mines agiinst Kublai Khan's Mongol
invaders in 1277, Manufaciuned in many shapes and sizes,
these mines could be commund-detonaied or activaied with
cither o prssure device (peobably based on a match) or o pull-
firing deviee (8 forerunner of the Mintlock mechanism), ™"
However, they were seldom used and were largely forgpotien
by the time Western explorers armved in the Ornent,

Introduction of the Europenn flintlock in 1547 led o s
first torget-activated AP mine in the West. This faddesmiive,
developed by Somuel Zimmermuinn of Augshurg in 1573,
consisted of one or more pounds of Bluck powder buricd u g
shallow depth in the glacis of o foriress, [I was aciuated by
steppimg on i or by tripping & wire along the ground thal
relensed o flintlock ipniter io fire the moin charge. Like e
fougnsse, these devices were highly vulnerable 1o dampnesy
and required frequent muinienance, They were used mainly
around fined fortifications ! Fladdermines were used
aguinst Frederick the Great during the Siege of Schweidnitz
in E758 and by the Germans during the Franco-Prussiaen War
in 1870-1871,"

Although the Chinese first iniroduced explosive shells
faes opposed to solid shoth v about 1221, they were
pnreliable and were uwsed muoinly with mortars. Re-
introduction of explosive shells in the West in the | T00s,
combined with the mvention of the percussion cop h{
Reverend Alexander Forsythe of Scotland in 1814
mache possible the next important step in the development
of reliable mines by greatly improving their resistance to
maoisture, Confederate soldwers under Genernl Gabrigl
Raines improvised the first of this type of AP mine from
artillery shells gt Redoubt Mo, 4 near Yorktown, YVirginia,
during the campaign of 1862 % After several casualties,
these were cleared by two companies from the 50th New
York Volunteer Engineer Regiment.?® By the end of the
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Civil War, the Confederates had emplaced thousands of
land tarpedoes around Richmond, Charleston, Mobile,
Savannnh, and Wilmington, which produced hundreds of
ensutiliies (see table on page 33} Robert E. Lee, John
Moshy, and LE.B, Stuart all sdvoeated the use af AP
mines.

Land torpedoes were wlso used against Shermon in
Misstssippi, by Ceneral Raines on roads into Augusti, and by
Cieneral Wheeler on the roads into Savannah and Pocotaglio
A cond forpedn (8 type of boobyirap with an frregalar sheet-
iron e filled with black powder and painted black) was
used to destroy Geneml Batler’s hendquarters  steamer
Cireyhennd, and conl torpedoes were  implicoted in the
sinkings of the Chemango and the Sieltava, Unbon troops of 1
Company, 3rd U5, Colored Troops, also used iorpedoes near
Savannah, Five of the forpedoes designed by Genernl Raines
were found near Mobile, Alabama, in 1960,

The British emploved mines during the Boer War m 1901
1o protect rilroads snd deny fording sites to the enemy.*" In
the Siepe of Port Arthur during the Russo-Japanese War of
190, the Jopanese tried 0 bresch Hussion mings with
virlunteer suicide squods that were o force o passapge by
sucrificing  their own bodies, Upon approdching  the
minefiehd, the volunteers found that heavy mins had exposed
many of the mines. !

Between the Civil War and World War 1, powerful
military  explosives were  introduced  that  significanty
increased the mines” lethality, Black powder shells of the
Civil War period burst into only two to five fragments, while
those of the Fronco-Prussion War buarst Gnto 200 1o 30
fragments. By World War |, a 3-inch high-enplosive shell
produced about 1,000 high-velocity fragmenis.

The German teetwiine (step=an mined, the next high-
explosive ming o appear, went into limined production befire
Warld War |. Lieutenant Emst Junger of the 73rd Hanoverin
Fusilier Regiment deseribed German improvised mines this
way: “These hotheads are forever puseling out the posible
ways of . .muking the ground in fromt of the trench
murderous with explosive machines, Perhaps they cut 4
narrow passage through the wire in front of their poss in
onder 1o entice an enemy patrol, l':g“thh bt of an easy way
through, straight up 1o their rifles.

The Uniied States also had o faidy advonced concept of
landming warfare, as stoted in Engineer Field Mawual, Partx
EFHL in 1918, However, all the World War | combatants
relied heavily on artillery and mochme jguns and seldom wsed
AP mines, It was not until the Second World War that AP
mines reached full maturity, and they have been an important
facet of almost every conflict since

Fragmenting AP Mines

Even though modemn, self-contpined fragmenting AP
miines have been emploved in the West in relatively small
numbers since the American Civil War, they did not appear
in significant numbiers until World War 11, At that time, thres
types of frupmenting AP mines emerged: bounding mines,
the predecessors of the M16 "Bouncing Beity™; directional
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Civil War Landmine (Torpedo) Employment

Columbus, KY Impeovised slactrically command- | Mone; wisually delocted and cloard March 1862
dobanaind 4-pound shadl filled with | by a comgany from the 278 linoks
gragieshot and feo ushets of Infaniry
powdir in & cast-iron comainer
Fadoubl Mo.4, A jaw shalls wih prassure or irip- | Barkoed with small ed ; cominad 4 ary 1862
YWillinmsburg, V& wimn fuzes: about 36 casualtios: soma
illad in mclion
FAcad oul of Fowr 10-mch sholls vith inp-wina LLirsion cavalry iook “some” casualiies: | 5 May 1862
Willinmsbuirg, W& fuznes nimar lnilad reas causad @ lhree-gay delay
Frodancksburg, VA Asdroad mines with parcussicn Mana; “contmbands” idanitiad thee May 1862
fuzes kncation and claared he mines by
hand. Prooled by @ st car pushed
sdorty ahand of the locomotive,
Mashyille and Chaitta- Rairoad minas laid by CPT T “heavily laden” rains wane 27 Juna 1863
nooga Fallroad near Mcanial desiroryed
Tulahoma, TH
Basiery Wagnes, 55 Many, including 56 10-inch shalis, | At laast seven wers sxplioded, killing Surmimear 1863
about 20 . mioie than 30 | o and wourding 11
t wooden kags, and fhrea
1 naval shalts
Forl Espemnza, TX 24 Imprpvised 40-pound Ioape- Discovered afier the forl was capheed | Fall 1863
doas, elecirically command-
el onAled
Jarres bslard, SC Land torpedoes ard Sams mnes | Unlon rocps ewakded the asa 1864
raparied
Ciby Polnt, VA O 12-pourd clockwork torpede | Al Basl 58 killed, 128 wouniad, 34 9 Acgust 1564
beoaupi aboand &n amenunilion irillian in damagpes
barge
West Poirl Aadroad Bherman’s [Foopd arplaced pras- | Linkroes 2B August 1684
south of Allania, GA sure hired mifes during milroad
it
Farl Mealists, B8 T- of B-nch ahalls 3 leel npan 12 kilsd and abouil B woundad 13 Decarmbsar
TGl
Farl Fisbar, NG 24 slecincally command- Firirsg wires cul by artibary fire 22 Jarmiary
delonatéd Singer Iompedoses, 200 1665
fea in from of the renches around
ih for, B0 feel apart
Sisler's Farry, GA Jnmes Tornb laid £0 o 50 forpa- Two exploded ard killed “sevem™ of 20 Jaruarny
idoes using G- and 10-powder Sherman’s man 1855
shals
Fichimand, Wil Al lonsd 1,258 mines Delayed Linion Ganamnd Weitoals XVEH | April 1865
Corps’ advarcs by sevaral houm
Gpanish Forl, AL 205 Raines mines “Gpvemd” kiled 8 agril 1858
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mripes, the predecessors o the MIE Claymore; and simple
Sragmenting snes, like the Soviet POMZ-2 stake mine.

Boonding AF Mines, An 1859 LLE, military engineering
manual by General Holleck includes the design for an
improvised command-detonpted bounding AP mine called o
chedl fougaese *' However, modern manufactured exomples
of this tvpe did nast moke their combat debut until early in
World War [, when French patrols on the Siegfried Line
begran 1o tuke unexplaimed casusltics, Thess casualties were
pttributed 1o o device the French dubbed “the silent soldier,”
the famous German 5" mine intoduced during the
1930ks.* These mines were commonly called “Bouscibg
Hetrys. ™

Direetivad AP Miney, These mines descended from an
eirly directional type of sone fougnsse used in Europe,
Under the gudance of physicists Franz Rudolf Tomanek
aid Hubertn Sehardin, the Germans developed a directional
AP mineg, colled o french wine, lote i World War 11, The
French felded o dinectional AP mine in 1947, but i wos the
Adrericans whe refined it in response o the human-wave
atiacks of Chinesé Communist forces duning the Korcun
Conflict in the early 19505, The new mine wis developed
and placed in production in 1953, oo lale fo see combal in
Korea, Called the MIE Cloymore afier a famous type of
SI:DTI.IEL‘I bropdsword, it first saw combut in Vietmam in
1541,

Simple  Fragmenting AP Mines,  Stke-mounted,
fragmenting AP mines wiere introduced i the Busso-Fromish
War of 1939, when badly outnumbensd Finns improvised
them from grenades, When the Finns fought the Russions to
a stangkill along the Mannerheim Line i Movember 1939,
this sethack forced the Bussians to conduct the first mounted
breach of 4 mined, complex obstacle, In preparation for o
deliberate breach, the Ruossians improvised roller tanks and
famethrower tanks and conducted extensive rehearsals.™
The stake pring that emerged from World War [T is still used
tokay withowt significant changes to its design.® The best-
known example is the Soviet-made POMZ-2 mine.

Blast AP Mines

Blast AP mines descended from the vertical fougasse and
large underground mines that were dug under fortified
positions and then detonated, It is unclenr which mine is the
first modem “toe-popper”™ blast AP mine, but the Soviet-
made PMK-40™ und the British-made “Ointment Bax™"
miime are g candicaies,

Chembeal Mines

The Brtish-developed Livens Projector was first em-
ployed in 1917 and is arguably the first chemical mine*®
The Germans also developed and emploved what the Allies
dubbed the *Yperite Mine™ in 1915, 1t used o delayed action
demolition chorge containing mustard agent (Y perite™) to
deny bunkers that were being abandoned during a with-
drawal.™ The first modemn chemical mine, the Spruli-buchse
37 (Bounding Gas Mine 37}, was developed and produced
by Germony during World War [I ond normally had a
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mustard-agent fill. It was never used in combat.™ Excep for
the mtroduction of nerve-agent [ills, the design of chemicnl
mines has ot changed significantly since the Second Waorld
W'ar,

Flame Mines

“Ligpuid Frre™ and “Greek Fire”™ hove exsted since classicnl
tmes. However, the first reported fame mine was mprovesed
by Confedernie soldiers near Charleston in 1864, possitly
from shells contmmng Greek Fire, which the Union fired inio
the city and thitt failed 1o function."! During World War 11, the
Hussiims wsed n trip=wire-nctvated stotic flamethrower at the
Hattle of Kursk.®® These devices were quickly copied by the
GGermans and used in the Atlamtic Wall™ The Britsh also
emploved improvised flame mines dunng the First Battle of
El Alamein in 1942 The United States developed the firs)
mesdern flame mine, the XM-55, for use in Vietnam. [t was o
pressure- or trip-wire-activated bounding mine.® There are
no indications that it was ever used in combat. Improvised
flome mines, sometimes called feme fougasie, are still
occasionally used in combat.

Boabyiraps

The first explosive boobytraps were emploved by the
Chinese against the Mengols i 1277.% They first appeared
in the West during the Seminole War of 1840.%7 During
the Civil War, Confederate soldiers employed a variety of
these devices—ingluding pull-firmg devices, timer-rundown
fuzes, and coal or weod “lorpedoes™ thit detennted when
burned i o boiler. Boobytraps reached full maturity during
Wordd War 1l when relisble German mechanicnl anti-
handling devices were introduced, and have been used in
ilmist every conflict since.

Conclusion

uring the 20th century, the untipersonne] mine evalved

into o highly effective weapon and combat multiplier.

It proved io have great wiility for prodocting owt-

numbered American soldiers seainst dismounted anacks, as

shown i Ansio and KEorca, The innovations that made this

ming possible came from o vartery of sources, including the
ingenuity of combal engineers,

Pari 11 of this article bewing with antivehicle mines, firs

usied wround 120 B.C,, and continues through counlermines,

sea mines, and pnfiaiccrail mines being used o developed

tondiy. H
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warfire, Major Schoeck i o groduate of the Commarnd and
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Commardal numbers aee (573 563-c0x and Oefansa Sysiom
Maranrk {DEN) rmbars g G756 ke inkess othan el mehid.

Maneuver Support Center
(MANSCEMN)

Department of Training
and Doctrine (DOTD)

Directorate of Combat
Developments (DCD)

5 Engineer

MANSCEN Events, Tha inifigtive 1o stand up the MANSCEM al Forl Leonard Wood is on
track. The fofiowing events indicale progress to daeta:

W MG Flowsrs was appainied the provisional MANSCEN Commander by General Harl-
2oq, TRADDE Commander, effective 30 April 1948,

m  Garrison Command i praparing the Raceplion Plan, wiich will be completed by 1
October 1908,

m Firal plans for miegrating Fort MeClefan alemants inlo Forl Loonand Wood fagilites are
under way. Many organizations will move wihin the schoolhouse and telephone num-
bers will change, Mew 1alaphone numbars will ba Ested on tha Forl Leonard Wood LAMN
systam,

B Construction of mew lacilities is on schadula. Anticipated occupancy dales are baing
finalized, which will aflect the procuremsent of furniture and the nstallation of coemmuns-
cations and data lines.

B The Chemical Delense Tralning Facility will begin surety fralning and 1esting in Januany
1994,

B MANSCEN iraining beging in June 1993,

Additional information s avalabla on the MANSCEMN home page at:

wwna wioad army. milimanseanmdes htm

POC s LTC Susan Myers, -6134.

Field Manual Updaete. Engineer School personnel recendly digilized several field
rmanuals thal are not cummanily available in the Army Doctrinal and Trasang Digdal Library
These menuals are posied 1o the Engineer Schoofs Pubbcations Pege &t hbp:d
wewl wood army. milPLBSmewpubs him,

The Engineer School |8 reviewing the first dradt of the next [beration of doctring o support
Forca XX| operations. This doctring will be published as changes to aristing manuaks,

The tollewing manuals are scheduled o publicaton and release to the held within the
naxl 180 days,

FM 5-118, Enginear Operations: Echigions Above Corps
FM 5-34, Enginssr Fleld Data

FM 5-436, Paving and Suracing Operalions

FM 5-415, Fire Fighting Operations

Fi 5-234, Earth MWonang Equignnenf

Frd 80-13-1, Combinad Arms Breaching Operafions

Fh 80-7, Cormbingd Arms Obsiache imagralion

POC is Sandra Gibaon, -4100.

M34 Bilasting Machine. A Salety ol Use Message (SOUM ACALA 88-05) from the Tenk
ard Aulamative Command {TACDM) deadlines tha M34 Blasting Machinas manufactured by
Minowitz Manufaciuring, The M34 iz a component of Demaolitan it (LIN F91480) and BEOD
Fiald Maimanance Set {LIN T57126) and is used wilh the MECLIC (LN 67342} I you have a
Minowitz W34 Bilasiing Machine or &8 blasing maching mal cannol be |denlified as
manufaciured by a company ofther than Minowitz, it must be removed from sarvice unbl it i
iesied, A blasiing cap connecled b0 the maching cin be delonated by valtage produced whan
tha [ail lock i mleased and the handle of the biasting machine is extendad 1o the “ready”
posiion.  Minowilz M34 Blasiing Machines are idenlilied by 8 lol number Degnning with
MWW that is etchad or stamped on the bottom. To obtein & datailed test procedurs from
TACOM, call the Logistics Management Office a1 Aock ksland Arsenal al [309) 782-1709 or
OSM 7831705, POC is Alan Schilie, -6181,

Muclear Densimeter. The contract award for 8 new muclesr densimater is schaduled for
July 1998, wilh tha date of issua programmad for the dth guader of FY99,. An arlicle

describing e aquipment and the responaiblities of e using unit commandear will appear in
Hr 1l issue of Enginesr, POC i 550G Troy Miller, -6185
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By Command Sergeant Major Robert M. Dils
LL5. Army Engineer School

ENFORCE Conference

nather EMFORCE Confereance has come and

gone. By all accounts, this was a greal oneg. All

of us al the Enginear Cantar appraciala your
afforts and the support you provided. Mow it's limea Lo
look ahead,

Change

ur Army s an instilubion that constanily

changes, Reasons include changes in our

Mational Policy, the impacts of changing
resources (people, funding, etc.), and technological
advances. All of us are impacted, but some fasl tha
effects of changa more than others. As non-
commissonad officars, itis our rasponsibiity to ramain
positive about changing conditions and to give leaders
our idaas and opinions conceming propased changes,
You can address your ideas and opimions o Army
leadars hrouwgh the chain of command and o (he
Engineer Cenler, which i vour “voice® on issuss
related 1o changes N enginesr docline, lorce
structure, equipmen! modemization, and training. We
value your inpul and, frankly, we can'l do withoul L
Input to the chain of command and the Engineer
Cenlar |5 a posithve way you can affect change.

Al the same time, we must sheller cur subordinales
from negalive, nonproductive  discusslons  about
change. As noncommissioned officers, we must remain
focused on tralning, maintenance, quality of life issues,
and mentoring. We must help our soldiers focus on
what is truly imporiant. If we do this, the impacts of
change will be reduced and less noliceable o our
soldiers. We must help them adjust to required
changes and ensure they remain focused on what is
truly important; fraining, maintenance, and Ccareer

development

Command Sergeants Major Fall Engineer
Training Conference

5 you may have heard, a Command Sargeants

AMarnr Training Conference will bea held in

Vicksburg, Mississippl, on 20-22 QOctober. If

vou have nol recelved an imvitation and would like

to attend, please send an e-mail message to:

July 1998

# UG GOVERNMENT PRINTIRG OFFICE 18808: 0585120/ 80603

dilsr @wood.army.mil. Imvitation packeis will be maled
by 15 Augus!t 1998. A very Informative program s
plannad and we ook forward o seeing you.

In preparation for this training conferance, wa ask
thal you complate one of the three surseys posted
on the Fort Leonard Wood home page
(www.wood.armymil). Separate surveys are posted for
MNCOs In career management flelds (CMFs) 12, 51, and
81. We ask thal you complete the survey no later than 1
Seplamber,

Engineers Lead the Way!

8 extend & big "Hoo-ah!” io the foliowing
W Individuals for thelr oulstanding achlievemenis:
m  Specialist Jason Dn Efling, 642nd Engineer Com-

pany, 418t Engineer Battalion, 101h Mountain Divi-

gion, Fort Drum, Mew York, i3 the Division Soldier of
thie Quariar for the 2nd guarier, FY98.

m Sergeant John W. Swartz, D Compamy, 10th Engi-
neer Battalion, 3rd Infantry Division, Fort Stewart,
Georgia, is the Division NGO of the Quarter for the
2nd quarier, FY98,

m S55G Bradley J Houston, 12B, Fort Leonard
Wood's Drill Sergeant of the Year, was recently
selected to be the United Stales Army Active Com-
ponent Drill Sergeant of the Year.

m 556G Thomas J. Ross, 128, 98th Training Division
Drill Sergeant of the Year, was recenily selecied ta
be the runner-up for the United Siates Army
Resarve Component Drill Sergeant of the Year.

m SPC Mack H. Weich, 128, C Company, 16th Engi-
neer Batialion, Engineer Brigade, 1st Armored Divi-
sipn, was selected to be the United States Army
Europse (USAREUR) Saoldier of the Year for 1998,

®m  Did you know that the 4th Engineer Battalion, Forl
Carson, Calorado, has 12 membars of the Sergeant
Moralas and the Sergeant Awdie Murpby Clubs?
That significant record will be hard to beat!

Cangralulatons fo you all!
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DUTY

“Do your duty in all things. You cannot do more.
You should never wish to do less.”

Robert E. 1ee

=

Map of the Yorktown Battle
Showing Engineer Siege Works (October 1788)

“This corps of Miners was reckoned an honorable one ... I was a sergeant and I think
I did use my best abilities to perform the duties of the office according to my best
knowledge and judgement. Indeed, 1 can say at this late hour of my life, that my
conscience never did, and 1 trust never will, accuse me of any failure in my duty to my

country ... I always fulfilled my engagements to her ...”

Sergeant Joseph Plumb Martin, Company of Sappers and Miners
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