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Personal Viewpoint

RESERVE COMPONENT DUTY

by CPT William G. Snider

I have just completed a three-
year assignment as engineer advisor
to a Reserve Component Advisory
Group. The rewards, challenges —
and frustrations —(aught me some
important lessons. Total Army be-
comes more than a vague concept
when  reserve  and  active  com-
ponents meet. It is in this arena that
the realities of readiness and coor-
dination are tested.

I's good to learn the structure
and command relationships  that
link the Active Army and the
Reserve  Component —that  know-
ledge makes a whole army emerge
from the shadows, and wipes out
the stereotype of the ‘weekend war-
rior’ in the process. 1 also learned a
great deal about the problems that
face the reserve component and ac-
tive personnel who work with
them—problems ol (ime, resources,
and recognition,

The engineer advisor's job

Reserve components make up
more than 50 percent of the total
Army. More important to engineers
is the fact that 70 percent of the en-
gincer units are in the reserve com-
ponents. The chance that you, as an
engineer officer, will be assigned to
rescerve componenl duty are greal
and increasing all of the time.

As an engineer advisor Lo Seneca
Readiness Group, | provided in-
struction, training assistance, and
doctrinal advice. My work meant
daily interaction with the reserve
components’ full-time personnel. |
helped them draw up training plans
and dctermine their resource re-
quirements for weekend and annual
Lraining.

I also gave instruction in subjects
that ranged [rom AirLand Battle
doctrine (o common skills, including
the entire spectrum of combat en-
gineer skills. Many times, training in
a specialized arca—like mine war-
fare—would require me to teach
doctrine, all the leader tasks, soldier
tasks, and common skills required
(o complete the tasks. 1 worked with
officers, NCOs and some soldicrs
during weekend training.

Reserve  units  request  training,
outlining their requirements, pro-
posed schedule, and audience.
Branch teams (Infantry, Armor, Ar-
tillery, Enginecrs, Combat Support
and Admin Support) provide the
training.

Tactical training is available in
the form of CPXs and battle simula-
tion board games such as Pegasus
and Dunn Kempf. The training is
dirccted to the NCO and higher
level, and is based on the Army
Training  Management  System’s
"train the trainer" concept. This
method of instruction increases the
conflidence of the unit in itsell and
its leaders.

When 1 and other readiness
group personnel visited unils, we
took every opportunily o give (rain-
ing. Il we saw a unit leader having
trouble with a mission, we offered
suggestions  on  more  elficient
methods.  As  advisors, we  stood
ready to help reserve units think
creatively about opportunities for
local  training—construction  pro-
jeets, civie action projects, coopera-
tion with local agencies that could
offer in-service training on MOS
skills—these are some ol the how-
tos that make the difference be-

tween an active, involved unil and
one that drilts,

Learning the structure

Service in rcserve  component
duty soon teaches you the basic
command structure of the reserves.
The reserve component is made up
of both the United States Army
Reserve and the Army National
Guard. Both have similar missions,
strengths, and weaknesses; however,
they also have many dilferences.

The Army Reserve is made up
mostly of combat support units, and
has only a federal mission of mo-
bilizing in wartime (o augment the
active force struclure.

The National Guard is mostly
combal units, and has a dual mis-
sion. One mission is to be the gover-
nor’s militia, ready to meet the
military needs of the stale in an
emergency. The [ederal mission is,
upon mobilization, 10 avgment the
active force.

The dilferences also extend Lo the

command structure. The Army
Reserve units are normally or-
ganized in an Army Command

(ARCOM), Major Army Command
(MACOM), or Major Subordinate
Reserve Command (MUSARC).
The National Guard units are under
the command of the governors.
The state adjutant general is their
state military commander.

The five Continental  United
States Armies (CONUSAs) provide
peacclime liason channels to the Na-
tional Guard, command the Army
Reserve, and scrve as the higher
headquarters  for the readiness
group. Forces Command

(continued on page 37)
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LEAR THE WAY

by MG William Henry Reno, Commandant, U.S. Army Engineer School

The most recent Joint Chiefs of Staff Publication 2,
Unified Action Armed Forces, charges the services to
prepare for "military operations short of war." While
this terminology may be unfamiliar to many in the
Army, the Corps of Engineers has successfully ex-
ecuted these operations for years.

Operations short of war range from military actions
undertaken in times of peaceful competition among na-
tions to low intensity conflict now receiving increased
attention throughout the Army and DOD. Engineers
play a major role in operations across this spectrum.
Successive SOUTHCOM CINC's have said repeatedly
that engineers form the foundation of their strategy
and will continue to carry a major load in LATAM. Con-
struction and nation building are fundamental to such
a strategy. As conflicts intensify, so do missions for en-
gineers. Construction tasks continue but may give way
to classical combat engineering missions. Increasingly
complex topographic support is required in all phases
of operations from low to high intensity conflict.

The benefit versus cost ratio is a primary reason en-
gineers are so vital to Army commanders and planners
in this environment. This Justification for construction
projects plays an important role in deterring war. To
the planner, the range of engineer options is wide
without large-scale risk. Our flexibility and ability to
deliver meaningful products, such as roads, bridges,
schools, clinics, and water wells, to other nations at
relatively low cost attract attention from those respon-
sible for America's strategic planning. In his article, "En-
gineers Build Stability in Troubled Regions," COL John
Schaufelberger explains the non-threatening role en-
gineers play in assisting a nation’s progress and the
benefits to the host nation. The cost to the United
States is minimal compared to the enriched quality of
life and goodwilll created.

All Engineers, whether active duty, National Guard
or Reserve, are united in their execution of worldwide
short of war missions. The majaority of our efforts today
are focused on Latin America. This issue of EN-
GINEER highlights the total commitment we have dis-
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played in furthering the strategies of CINC SOUTH-
COM.

Engineer actions in the short of war environment
range from staff assistance visits to group - size,
6-month exercises. The article "Engineers for the El Sal-
vadoran Armed Forces" describes the effect that well-
planned staff assistance visits can have in forging
friendly ties with our Latin American neighbors. Mobile
training teams (MTTs) provide needed training to im-
prove our allies' engineering capabilities. Progress in
countermine and booby trap training is discussed in
the article, "Zeroing in on Mines."

Engineer exercises range in size from company
through group task forces. These exercises support
host nation infrastructure development and U.S. contin-
gency operational planning. "Across the Andes with
Task Force 1169" covers group-level task force work
on a penetration road in Ecuador. The combined exer-
cise included active duty, National Guard, and Reserve
units supported by Ecuadoran engineer, aviation, and
infantry units. In his article, "Ahuas Tara 87 Honduras,"
LTC George Cajigal relates the successes of the 27th
Engineer Battalion (Combat) (Airborne) in support of
SOUTHCOM contingency operational planning.

While the strategic dividends of these engineer
operations have a priority In mission formulation, we
must not overlook inherent operational and tactical
benefits. Units deployed on short of war missions ex-
perience the movement planning and execution they
would otherwise attain only in wartime mobilization.
They learn lessons in project planning, resourcing, and
execution in a bare base theater. They effectively main-
tain long lines of communication and resupply to en-
sure mission success. They practice "Total Army" coor-
dination, not merely discuss it across conference
tables. Both individual and collective training benefit.
Soldiers perform critical MOS tasks in an atmosphere
they could conceivably face during war. They execute
technical engineering skills flawlessly, and practice sol-
dier skills until they become second nature. No better
opportunity exists for us to practice during peace what



BRIDGE THE GAP

By CSM Matthew Lee, Jr., U.S. Army Engineer School

Isn't It beautiful when a plan comes together? Those
words call to my mind the "sift...chunk" of glass form-
Ing patterns in a kaleldoscope — parts of the plan fall-
ing into place as if by magic and mirrors. Engineer sol-
diers can make a bridge seem to come together that
way, or raise a building, or execute airfield damage
repairs with clockwork precision. But mirrors aren't in
our TO&Es—and our magic is a thing called TRAIN-
ING.

Two thirds of the Army's engineers are in the
Reserve and National Guard components. Today, the
engineer mission—and these "part-time" soldiers —are
some of the most visible U.S. troops in the world.
More and more, we are charged with making plans
come together for host nations who need and ap-
preciate our help.

Training is no longer a matter of pushing dirt around
on a military reservation or "purifying" water already
treated by a city water system. Training means being
ready to build roads where there are no roads, or to
purify water so the troops can fill their canteens safely.
Soldiers in both the Reserve and Active components
need to take training seriously —readiness Is for NOW.

Throughout this issue of ENGINEER, the story be-
hind the story is about training—and about how to
train. NCOs in both the Active and Reserve com-
ponents must stay up-to-date on techniques and les-
sons learned.

And we must communicate with each other.
Guardsmen and Reservists —carry what you learn in
annual training back home to your active counterparts.
Often you will be the cutting edge on "how tos" for

working the rough terrain you've encountered in an-
nual training overseas.

We in the Active component must strive to get the
best training opportunities lined up for our troops, then
work them —hard — until their tasks become second na-
ture. We have to impart our expertise to our Reserve
component partners —they may be on the job before
us, and if a mobilization occurs, they may be in charge.

The Total Army is benefiting from increased oppor-
tunities for realistic training abroad, but we can't do
everything in those precious weeks. The basis for suc-
cess is sustained efforts in painstaking practice of the
elements of the task at home. It's tough.to squeeze
complete training into short hours—but with imagina-
tion, you can find a way: see "The 229th Lightens Up,"
on page 25.

Plans don't crystallize by accident. The unit you'll
read about in "From Craters to Concrete in 48 Hours,"
spent many hours honing and adjusting their techni-
ques before they were able to inspire their CAPSTONE
counterparts with dazzling performance. Whatever
your unit’'s main mission, the same Is true for you—
rehearse if you want the performance to be a success.

Remember, engineer soldiers are on the "front lines"
of the civic action mission. Whether we are bullding
culverts or raising a new roof over a village school, we
are the image of America and the U.S. Army for many
in other nations. It is our duty—and should be our
honor—to train hard and well, so we can summon the
magic that makes a blueprint into a bridge, a sketch
into a schoolhouse —a dream Into a reality.

we must execute during war. CPT Willlam Snider's
"Personal Viewpoint - Reserve Component Duty" and
MAJ Robert White's, "Redstone: A Readiness Group
Helps the Guard Prepare to Blaze Trails" provide excel-
lent commentary on training benefits gained in opera-
tions short of war.

The number of engineer operations in the short of
war environment will increase in the future. Planners

with vision will prepare new missions that provide last-
ing benefits for the United States and host nations. En-
gineers must be prepared to both plan and execute
their mission. As the "warfighters" at the forefront in
short of war operations, engineers must stand ready
to act in a number of roles. Their efforts today could
well prevent the AirLand battles of tommorrow.

Engineer 3
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—School News —

Department of Military Engineering
(DME)

Construction Guidelines Developed The Struc-
tures and Utllities branch has developed planning,
design, and construction guidelines for theater of
operations construction. This three-page reference
provides rules of thumb for construction manage-
ment, concrete, base camps, utilities, pipelines, and
port construction with the associated FM/TM referen-
ces. To receive a copy, write or call:

Department of Military Engineering

ATTN: ATZA-TE-SU

Fort Belvoir, VA 22060

(703) 664-3806/2797

AV 354-3806/2797
Reserve Combat Engineer BNCOC POl Com-
pleted The DME has completed development of the
initial program of instruction (POI) for reserve com-
ponent combat engineer (CMF 12) basic noncom-
missioned officers course (BNCOC). This POl con-
tains 120 hours of instruction, which closely parallels
active duty training and can be completed during
two weeks of active duty training. The course will be
taught at selected reserve compoenent schools and
will be available for implementation 1 March 1988.

Development of POls for the reserve component
CMF 12 and CMF 51 advanced noncommissioned
officers course is underway. The projected im-
plementation date for these courses is 1 March 1989.

Defense Mapping School (DMS)

DMS Reorganization The DMS recently reor-
ganized. The driving factors behind the reorganiza-
tion were new missions and the projected transfer of
two courses to the U.S. Army Engineer School.

To facilitate the transition of the Construction Sur-
vey and Construction Drafting courses to the En-
gineer School and relocation to Fort Leonard Wood,
Missouri, the Department of Construction Engineer-
ing was established. The two courses will be offered
at Fort Leonard Wood commencing with the FY 89
course schedules.

New missions necessitated the creation of two
new divisions within the Department of Management
and Technology. Joint Operations will provide map-
ping, charting, and geodesy (MC&G) courses to ser-
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vice schools and other DoD agencies. Instructors
will present the courses in both resident environ-
ments and via mobile training teams. Component
Training Division has a totally new mission of
developing and coordinating courses for all DMS
employees.

It is the intent of the reorganization to improve the
quality of instruction and to train a greater number
of people in MC&G.

Engineer School Transition Office
(ESTO)

School Move Underway ESTO has been extremely
busy In the past quarter as we have already started
to move the Engineer School. An in-process review
was conducted at Fort Belvoir which included repre-
sentatives from TRADOC, Department of the Army,
Fort Leonard Wood, and the Engineer School.

Participants reviewed transition issues and events.
The construction of the facilities is on schedule and
the move will be completed by February 1990,
Those interested in a civilian or military positions
with the Engineer School at Fort Leonard Wood,
should notify their assignment officers or call the
Deputy Assistant Commandant, AV 581-2272, or
ESTO, AV 354-6292.

Directorate of Training and Doctrine
(DOTD)

Placed Training Mine Kit Developed The placed
training mine (PTM) kit will contain inert replicas of
the M14, M15, M16A2, M18A1, M19 and M21 service
mines and Is intended to be used for individual and
unit training of mine warfare skills. The PTM will
provide an audible response to the soldier when pro-
cedural errors have been committed that would
have caused accidental detonation. The PTM Kit
also contains five antihandling devices to be used
with the antitank mines.

A contract has been awarded and fielding is ex-
pected to begin in the second quarter of FY 88. The
first kits produced will be issued to the branch
schools. Three kits will then be issued to each en-
gineer company, and two kits to each infantry,
armor, and artillery battalion.
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Army Occupational Survey Program The AOSP
utilizes soldier questionnaires and surveys to deter-
mine the skills, knowledges, and tasks required to
perform the duties of the MOSs being studied. The
primary uses of AOSP data include:

e Analysis of training needs

@ MOS structure revisions

e Skills assessment

e Personnel and manpower analyses

DOTD personnel are developing questionnaire
items that will be used by the Soldier Support
Center—National Capital Region—in its upcoming
survey of five engineer proponent MOSs and Branch
Code 21. The projected schedule is as follows:

Project Surveys Mailed Surveys Returned
Branch Code 21 April 1988 October 1988
MOS 83F June 1988 January 1988
MOS 51G July 1988 February 1988
MOS 82B August 1988 March 1988

MOS 62F January 1988  July 1988

MOS 62G February 1988 August 1988

If you hold one of the above MOSs, you may be

asked to participate. If so, you will receive your sur-
vey through your local MILPO. The information you
provide is one of the most important sources of in-
formation that the Engineer School uses in determin-
ing training requirements for your MOS. Your help
and timely response is most appreciated.
Equipment Repair MOSs Transferred to
Ordnance School Proponency for MOSs 52C, 52D,
and 52F changed from the Engineer School to the
Ordnance School as of 1 October 1987. With the
change of proponency went the responsibility for
the Army Apprenticeship Program for the trade of
refrigeration/air conditioning repairer/servicer, which
serves MOS 52C. All inquiries about this program
and request for evaluations/completion certificates
should be sent to the following address:

Commander

U.S. Army Ordnance Center and School
ATTN: ATSL-TD-CDR

Aberdeen Proving Ground, MD 21005

All of the records of 52C apprenticeship participa-
tion were transferred from the Engineer School to
the Ordnance School 3 October 1987. At present
time there are no apprenticeship programs for
MOSs 52D and 52F.

i iUpdate

Department of Combined Arms (DCA)

Engineer Combat Operations FM Rewritten Tac-
tics, Training, and Doctrine Division has rewritten
FM 5-100, Engineer Combat Operations. The new
draft emphasizes engineer planning and execution
as part of the combined arms team to meet the chal-
fenge of the modern battlefield. Field units will
receive the coordinating draft for comments in early
1988. Also look for the recently published FC 90-13-
1, Combined Arms Counterobstacle Operations: The
In-Stride Breach, which provides guidance for rapid
breaching operations. We need comments from
units with actual training experience on the employ-
ment of the MICLIC for ongoing doctrine develop-
ment.

Course Revisions Ongoing revisions to the En-
gineer Officer Advanced Course (EOAC) emphasize
more practical exercises in the employment of
obstacles and in breach operations. We are develop-
ing sand table exercises for the additional hours of
engineer tactics recently added to the POIl. The
focus for Engineer Officer Basic Course (EOBC) con-
tinues to be on the duties of the task force engineer,
although troop leading procedures also receive em-
phasis. Additional hours of instruction in the recently
revised POl allow more practical exercise time. The
Advanced Noncommissioned Officers Course
(ANCOC) will expand instruction in the future to in-
clude more engineer tactics at the platoon sergeant
level.

Engineer History Tapes Available DCA and the His-
torical Division, OCE, have jointly sponsored a
series of oral histories now available on video tape.

Titles include:

e Engineers in the Battle of the Bulge

e Engineers in the New Guinea Campaign (1942-
1944)

e Engineers in the Mountains of ltaly

e Engineers in the Rhine River Crossings

e Engineers in the Vietnam Conflict

e Engineers in the Normandy Invasion

These video tapes are available for loan through
the Fort Belvoir Training Audiovisual Support Center
(TASC), 664-2177/2893. Your local TASC may re-
quest the video tapes by writing to ATZA-PTS-AV,
ATTN: TASC, U.S. Army Engineer School, Fort Bel-
voir, VA 22060-5058, or calling AV 354-2177/2893.
EOBC Introduces Speciaity Training The Engineer
Officer Basic Course POI is currently being revised
by the Engineer School. The new POI will consist of

Engineer 5
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a core curriculum for all students plus a specialized
sequence of Instruction depending on what type of
unit the lieutenant will be first assigned. The special-
ized instruction—either close combat (heavy or light
divisional) or combat heavy—is designed to make
the lieutenants masters, rather than generalists, in
their prospective assignments,

Reserve Component Advisory Staff
(RCAS)

Reserve and Guard Queries Questions regarding
Army Reserve and Army National Guard issues
should be directed to the Reserve Component Ad-

visory Staff. LTC Richard G. Dubuque is the post's
Army National Guard advisor and COL Joseph M.
Cuschieri is the Army Reserve advisor. Correspon-
dence should be addressed to:

Commandant

U.S. Army Engineer School

ATTN: ATZA-RCS

BLDG 270, STOP 245 Engineer School Library

Fort Belvoir, VA 22060-5245

They may also be contacted by telephone at the
following numbers:

Commercial (703) 664-4166/4434/5921, AV 354-
4166/4434/5921, or toll free (800) 336-3095.

—Regimental News —

Guard Regimental Regulation Revised The Nation-
al Guard bureau has revised and published NGR
600-82, U.S. Army Regimental System— Army Nation-
al Guard, with a 1 January 88 effective date. It
provides the following policy for engineer soldiers:

e Each office and soldier will affiliate with a regi-
ment based on MOS and specialty code... En-

gineer soldiers will affiliate with the Corp of En-
gineers.

e Each enlisted soldier will be issued a regimental
insignia on a one-time basis. Officers will pur-
chase theirs.

— Career Notes —

Commissioned Officers Branch

CAS® Benefits Officers and Command Fort
Leavenworth’'s Combined Arms and Services Staff
School (CASS) trains officers to function as mem-
bers of a staff at brigade and battalion level. The
course, a combination of a correspondence course
and a 9-week resident phase, is currently required
for officers of YG 79 and later (YG 80, 81, 82, ...). Of-
ficers normally attend the resident portion between
the 7th and Sth year of active federal commissioned
service.

Phase |. the home study portion, consists of 142
hours of programmed instruction divided into 15
modules. Communicative arts, quantitative skills, in-
troduction of threat forces, basic logistics, tactics
overview, and organization of the Army division are
some of the subjects covered in the modules.

Upon completion of all Phase | modules, students
must complete a comprehensive open book ex-
amination. Eligibility for attendance at Phase Il resi-
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dent portion depends on the successful completion
of the exam.

Engineer branch will schedule eligible officers for

TDY enroute attendance, and local commanders
can use available TDY and return quotas for officers
not eligible to move on PCS orders. No training
costs are incurred by the MACOMS for a TDY and
return quota; all training is paid for by Department of
the Army funds. Commanders are encouraged to
send eligible officers to this course. The return is
high in terms of first-rate training for the officer and
enhanced capability on his return.
Joint Duty Assignments Public Law 99-433, a law
passed in October 1986, requiring a joint service as-
signment for promotion to the general officer
grades, is greatly impacting the officer personnel
management system. The major provisions of the
law include:

e Requirement for a JDA as a prerequisite for
promotion to brigadier general.

e Creation of the Joint Specialty Officer (JSO), a
new officer classification.
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e Equity in promotion rates. Promotion rates for
JDA-qualified officers must be at least equal to
that of staff officers.

e Assignment of Joint Professional Military Educa-
tion (JPME) graduates to joint duty assignments
upon graduation.

® Preparation of the joint duty list.

e Specified tour lengths for JDAs.

Several new personnel management terms have
evolved as a result of the law. They include:

Joint duty assignment - an assignment In an activity
which Is Involved In the Integrated employment of
land, sea, and air forces of at least two of the four
armed services. All assignments in the Office of the
Secretary of Defense (OSD), the Office of the Joint
Chiefs of Staff (OJCS), and the Unifled Command
positions qualify as joint duty assignments. Fifty per-
cent of the positions In defense agencies (l.e. the
Defense Mapping Agency, and Military Trafflc
Management Command) are deslgnated as |oint duty
assignments. Assignments within an officer's own
military service are excluded by law. In accordance
with the law, the Secretary of Defense has published a
list of Joint duty assignments. Those positions deslg-
nated as critical must be filled by a jolnt speclalty of-
ficer (see definition below). Engineer Joint duty oppor-
tunitles include:

Joint Duty Type Grade

COL LTC MAJ TOTAL
Non-Critical 12 29 23 64
Critical 6 5 0 11
Total 18 34 23 *75

Note These are engineer coded positions only.
There are other joint positions open to engineer of-
ficers who have functional areas. Combat Arms Im-
material (02A) and Branch Immaterial (01A) posi-
tions are also included on the joint duty list and can
be filled by engineer officers.

Critical Operational Specialty (COS) - The follow-
ing branches are designated as critical operational
specialties: infantry, field artillery, armor, air defense
artillery, special forces, and combat engineers (21B).
This term is significant in determining the length of
an assignment that will qualify as a full joint duty as-
signment.

Joint Professional Military Education (JPME) - Ini-
tially, graduates of the Armed Forces Staff College,
Industrial College of the Armed Forces, and National
War College received credit for joint education. For
academic year 88-89, this list will expand to include

60 seats in the Army War College, and 104 seats at
the Command and General Staff College. In addi-
tion, Army officers attending the Air or Naval War
College or a military education level 4 producing
school of another service will receive JPME credit.

Joint Specialty Officer (JSO) - An officer who has
completed JPME, has JDA credit and has been
awarded the JSO classification by the Secretary of
Defense. The initial pool of JSOs will be designated
by a board that convened 5 January 1988.

Enlisted Branch

Authorizations for terrain analyst, MOS 81Q, will
approximately double over the next two years. The
personnel inventory increase will be accomplished
by a concurrent increase in new accessions and
reclassifications/reenlistments of soldiers from other
overstrength MOS in the Army. Attempts are being
made primarily to increase the inventory at skill level
one (E1-E4) to ensure continuing promotion poten-
tial for those currently holding the MOS and to main-
tain the high level of MOS experience when soldiers
reach grade E6 and E7. Reclassification of E4(P)
and E5(P) soldiers into 81Q will be considered on
an exception basis and only with strong recommen-
dations from the soldier's chain of command.

The Army Special Operations Forces (SOF) are ex-
panding over the next few years and there are in-
creasing requirements for soldiers qualified as spe-
cial operations engineer sergeant (MOS 18C). The
primary source of past input has been from career
management field (CMF) 12.

The activation in August 1987 of the 37th Engineer
Battalion (A) at Fort Bragg, North Carolina, in-
creased the need for engineer airborne soldiers. Air-
borne volunteers are needed in MOS 62E, 62J, 81B,
82B, and 51G. Volunteers are also need in MOS 83E
and 83F for assignment to the Special Operations
Command (SOCOM) at Fort Bragg. Eligibility criteria
for airborne training can be found in Chapter 6, Sec-
tion 2, of AR 614-200 and application is made by
procedure 3-19 of DA Pam 600-8.

Volunteers are required from MOS 12B for Ranger
School and assignment to engineer battalions
(light). Assignment to these units is physically and
professionally challenging. Application may be made
via DA Form 4187 to Engineer Branch, DAPC-EPL-E.
For more information on SOF, Ranger, or airborne
training. contact SFC Abney at Engineer Branch (AV
221-7710/7711/7712).
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Engineers build stability in troubled regions

by COL John E. Schaufelberger

International terrorism, re-

ligious strife, drug traffick-

ing, territorial  disputes,
communist expansion, and extreme
cconomic  conditions  make  in-
stability—not pcace—the unhappy
way ol life in many nations. Low in-
tensity conflicts rising from unstable
conditions arc often the way in
which interest groups scek political
change. In [act, low intensily con-
flict may well become the charac-
teristic war of the 21st century,

What are some characteristics of
susceptible nations?

e Their populations are growing
faster than their economies.

@ Their rural arcas arc cul off [rom
the nation’s political life.

e The powerful are few, the power-
less, many.

e The economy depends on one or
two raw malerial exporls.

e The industrial and transportation
infrastructure is weak.

o Undeveloped land—and rugged
terrain—dominate the landscape.

e Per capita income is low,

e The people’s expeclations are
rising — and they are [rustrated.
There are many other contribut-

ing factors, but all result in a dis-

satisficd population that is a fertile
breeding ground for conflict.

The struggles between  govern-
ments  and  insurgents are  pre-
cminently wars for legitimacy. The
dynamics of such conflicts  are
roughly triangular. Each [faction
competes to win the apex of the tri-
angle: the people. I governments
are to stand, they must conduct war
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al the expense of the insurgents—
not the people. The people must be
convinced  of  the government’s
moral superiority. If insurgencies
can't command popular support,
they will wither and dic.

Insurgencies cannot be defeated
by military means alone. The goal
cannot  be dead insurgents —they
too, are the people. The goal must
be reducing the number of insur-
gents—by climinating popular sup-
port for the insurgency. Only a
coherent attack on the underlying
causes of civil discontent can bring
about this resull. Social, political,
and economic initiatives are often
more important than military ones.
Early actions must focus on nation
building—and nation building is a
prime role for engineers.

The Engineer contribution

Internal development — nation
building—is a process by which a
government builds viable institu-
tions and infrastructure, improves
the quality of life for its people, and
thereby strengthens its ties with the
population. The goal is to correct
conditions insurgents can exploit,
and to integrale the people into a
cohesive sociely. Engineer civic ac-
tion operations can be the practical
muscle that builds a nation, moving
its people forward toward the goal
of a stable society.

In a sense, cngineer civic action
operations aim (o turn the destruc-
tive triangle of low intensity conflict
into a two-way strect of coopera-
tion. The mission is to strengthen

People

Government Insurgency
The Nature Of The Struggle
People

/

Government Insurgency
Civic Action Contribution

the link between the government
and the people, thus weakening or
severing the link between the insur-
gents and the people. This is a
primary mission ol national military
engineer units  in many  less-
developed countries. In our own his-
tory, the US. Army Corps of En-
gineers assumed this role during the
westward  expansion of the United
States in the 1800s.

US. military engincers are often
deployed overseas to perform na-
tion building missions. IU's & job we
welcome.  Engincers  demonstrate
our commitment to aiding national
development, yet pose no threal to
local populations or to the host



nation’s neighbors. Engineer units
are perceived as a nonthreatening
presence because they are not offen-
sive in  their  organization  or
capabilities.

A strategy lor progress

Before we airlilt a single dozer (o
the jungle. extensive planning and
consultation must take place. First,
the State and Delense Departments
must jointly design a coherent over-
all regional strategy. Then we must
work with each host government Lo
make a detailed assessment of na-
Lional needs and capabilitics. The
partics can then draw up a com-
prehensive,  synchronized,  civil-
militury  plan  for each nalion,
designed Lo address the shortfall be-
tween ils needs and  capabilities.
The country leam, headed by the
American ambassador, should serve
as the focal point for the assessment
in cach nation.

Engineers musl participate in the
planning process. They must ensure
that projects chosen for construc-
tion by host nation labor are really
suited Lo local capabilitics, and that
adequate resources are locally avail-
able. Engineers must also ensure
that adequate engincer forces are
assigned Lo execute the more com-
plex missions.

Good candidates for civic action
projects include roads, schools and
housing, medical and athletic fa-
cilities, water supply and sanitation
infrastructure, and irrigation sys-
tems. Such projects directly improve
the quality of life for a local popula-
tion. Engineers can provide support
in several lorms.

e We cun design projects for con-
struction by the local labor force.
e We can design projects o he

built by host nation or U.S.

military engineers.

e We can send enginecr advisors
to help local agencies complete
projects.

e We can sel up and conduct train-
ing programs for local units and
agencies.

We must always train local per-
sonnel: the real goal of civic action
missions is (o develop in-country ex-
perlise — whether is skill in opera-
tion and maintenance or skill in en-
gineering and construction.

Preparing the ground

Adcquate public affairs prepara-
tion must precede the arrival of
U.S. units. The local population
must understand what our troops
arc going 1o do in their neighbor-
hood. Public alfairs officers must be
ready to counter negalive insurgent
propaganda. They can also increase
ellcctiveness ol any civic action
project by selling the coming
benefits, and gelling people ready
to use the facility—whether it's a
road or a schoolhouse. We often
speak of combat multipliers —we
should remember that public aflairs
cumpaigns are civic action multi-
pliers.

On the US. side, our engincers
must receive predeployment  train-
ing on the history, customs, and cul-
ture of the host nation. Language
training is also essential. We Amer-
icans oflen arrogantly expect others
to communicate with us in English.
We must break oul of this mold and
learn the host nation’s language.

Foundations for growth

The [inal test of civic action plan-
ning is program execution. The
country team must establish pri-
orities lo ensure (he host nation’s re-
quirements and ULS. contributions
continue to mesh.

Qur procedures can and should
work consistently to build host na-
tion strength. Sturdy. usable, work-
able facilities are the goal. Specifi-
cally, we must standardize designs
to expedite construction and allow

mass production of selected build-
ing components. We must produce
simple standard designs to make
local maintenance practical. We
should use local materials to benefit
the host nation economy and 1o en-
sure a ready source ol maintenance
materials, The equipment we install
must be unsophisticated, and opera-
tion and maintenance instructions
must be provided in the local lan-
guage.

Each civic action project must be
analyzed to tuke advantage of all
training opportunitics  that it af-
fords. Projects may be completed by
local military unils or agencies, ULS.
military engineer units, contractors,
or a combination of assets. The
desired result? Uselul facilities and
improved host nation capabilities,

Every well planncd and executed
mission a  host nation completes
with ULS. Army Engineer assistance
strengthens regional stability. Such
projects make life better at the grass
roots level, build the people's con-
fidence in their government, weaken
insurgent claims on popular loyalties,
and create goodwill for the United
States.

COL John E. Schaufelberger is ithe
Commander of the Fort Worth En-
gineer District. He previously served
as the Director, Department  of
Militarv Engineering, U.S. Amny En-
gineer School. He also commanded
the 299th Engineer Battalion (Com-
bat) at Fort Sill, and served on the
VIl Corps  Engineer Staff in - Ger-
many. He holds a B.S. in clectrical
engincering  from  the University of
Idaho and an M.S. and Ph.D. in civil
engineering from the Universine of 1-
linois. He is a registered professional
engineer in Virginia.
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REDSTONE: a readiness group helps the

GUARD

prepare to blaze trails

by MAJ Robert W. White

Blazing Trails exercises
have been part of U.S.
policy to promote sla-

bility in Central and South Amer-
ican countries since 1984, The exer-
cises extend and improve road net-
works in Latin America, and at the
same (ime (rain engineers in the
Reserve and National Guard com-
ponents,

The supporting aclive component
readiness group is a key player in
the success of Blazing Trails opera-
tions. The readiness group assists
with planning and (raining (o
prepare the task force for its job. It
can also be a focus for lessons
learned, thus helping future exer-
cises produce better training resullts.

Redstone  Readiness  Group,
linked with reserve components in
Mississippi, Tennessee, and Ala-
bama, assisted the 1169th Engineer
Group (Alabama National Guard)
in its work on Blazing Trails [rom
June 1986 through December 1987.

The 1169th’s last minute change
of venue [rom a coastal road im-
provement project to a road and
bridge-building assignment in the
rugged (rans-Andean interior of
Ecuvador confronted planners with
every logistical nightmare in the
book. We learned the job could be
done—but  more planning time
would have made everything easier.

A massive planning task

Advance planning is a must. Plan-
ning begins when the engineer
group receives a warning order and
continues through deployment. 1de-
ally, a warning order is issued a year
in advance—less than 6 months
notice can result in poor project ex-
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ecution, The main problem with
short lead times? Resupply and
spare parts systems can’t be firmly
established.

Planners from the 1169th and
Redstone set milestones early. They
secured funds for repair parts —and
followed up to ensure parts were or-
dered. Project designers established
their blueprints in time to draw up a
bill of materials for the original
coastal project. Accounts for rations
and other needed items were
opened. These tasks had to be
donc—or materials could not be
ready for deployment.

A game with many players

Preliminary coordination is vital.
The task force commander and his
representatives visited the host na-
tion to define the project scope.
Planning and coordination conferen-
ces included the State Department
and extended down to unils at the
company level. Other agencies in-
cluded the National GGuard Bureau,
the Office of the Chief of the Army
Reserve, and the participating Con-
tinental Army and Reserve Com-
ponent units.

Headquarters, Second United
States Army playved a crucial role in
the 1169th’s  planning  process.
Second Army conducted an in-
progress review with each major
subordinate command and ap-
propriate state National Guard a-
gency providing status reports on
personnel and cquipment support
requirements,

Redstone served as a resource
for units preparing for the in-
progress review., The  Second
Army's Commander directed spe-

cific actions to ensure planning ob-
jectives were mel.

Big work force, high turnover

The Second Army and
FORSCOM developed a troop list.
Once the task force commander
received his mission statement, he
reviewed the troop list and recom-
mended changes. He looked at each
unit's status report, MOS qualifica-
tions, strength, and equipment on
hand. Redstone helped the troop-
listed units prepare for overscas
deployment training,

Most reserve component soldiers
serve only 2 weeks on a Blazing
Trails operation. Thus, the troop list
is large, and the task force head-
quarters deals with five to ten times
more unils than are actually on the
ground al any time. The 1169th
made an intensive effort to tailor its
organization and develop a pro-
visional force structure o ac-
complish the mission. The com-
mander’s effort in this area was vital
in making this logistically difficult
mission a success.

It is tough to develop a viable
plan for building a road using a
series of 2-week rotations. Yet
limited military leave [rom civilian
jobs makes short stays the obvious
approach for reserve component sol-
diers. The task force composition
for each rotation must be balanced
to afford the best possible unit in-
tegrity.

Effective training depends on
unit integrity. Platoon size and
larger elements get elfective train-
ing. This includes all engineer units,
laundry and bath sections, and MP
elements. However, integrity is



impossible for some combat service
support clements, and as a resull
these units, with supply and service
companics and some elements of
maintenance support, do not get the
right training.

Preparing for successful execution

To help the engineer group do its
job, readiness group assisters or-
ganize themselves as a training task
force. 1f scveral readiness groups
are helping the task force, one
should take the lead role in develop-
ing the assistance plan lor the exccu-
tion phasc.

The readiness group must recom-
mend ways to resource the lask
force for such lactors as project de-
sign. Though the engineer group is
capable of producing a design, it
lacks time. The task force only has
enough full-time personnel 1o han-
dle  day-to-day operations,  Aclive
duty training periods have (o be
devoted to preparing and training
for the exercise.

Training leaders

Construction management proce-
dures and ARTEP task proficiency
are critical to mission success. Most
platoon lcaders and company com-
manders can develop a logical net-
work using the critical path method
and a construction schedule. But
they often don't know how to use
these tools 1o manage their project.
Sustainment Lraining is a must for
leaders il they are to deal with
project control and resource con-
straints.

Engineer officers and NCOs (rom
the appropriate readiness group are
ideal  leader  (rainers.  Redstone
Readiness Group orchestrated  re-
fresher  training  on construction
management to enhance task force
proliciency.

Training troops
Units have to be well prepared.
The readiness group offers a wide

range of training assistance includ-
ing planning, (rain-the-trainer in-
struction, and squad-level training.
Redstone learned that there has (o
be a constant effort to improve und
expand predeployment training op-
portunities.

We need to improve and
expand predeployment
training.

During the initial  exceution
phase, some clements simply did
not know what was expected of
them. One element deployed with
less than 40 percent MOS qualificd
personnel. If units are not proficient
in the necded ARTEP tasks, time
can be lost. In a previous Blazing
Trails, some culverts had o be
rcinstalled up to four times because
squads were not trained to do the
tasks properly.

Taking care of equipment needs

Preparing  and  deploying  the
cquipment is critical. The task force
defines  equipment  requirements
and tasks units to provide cquip-
ment alter the troop list is set. The
task force also establishes cquip-
ment standards. The consequences
of inadequate control are serious: in
a recenl exercise, inadequate follow-
up resulted in cquipment debarking
al the seaport in inoperable condi-
Lion.

With Redstone’s help, the 1169th
worked out a plan (o avoid this dis-
aster. They sent a technical inspec-
tion team o each unit providing
equipment. The team left a techni-
cal inspection sheet o ensure the
unit understood  exactly what  de-
liciencies Lo repair belore the equip-
ment could be accepted at port.
The task force also established a
dummy property book. They signed
for the cquipment at the port only
alter all the operator, organization-
al, and dircet support  standards

were met. The result? Ninely-nine
percent of the equipment loaded on
the ship was mission capable.

Maintenance and properly  ac-
countability also allects mission cx-
ceution.  Trained  operators  and
repair parts supply are integral o
good maintenance. Since the last
rolalion uses the same equipment
as the [irst, property accountability
is imperative. Il leadership is not
held accountable, there's no guaran-
tee ol operational cquipment near
the end of the project,

Redeployment  is yet  another
major task. To clear ULS. customs,
equipment must be cleared of all or-
ganic and vegetable matter. Plan-
ners must  ensure ten lo o [ifteen
simultancously  operating  wash
points equipped with hoses, stcam
jets, and other supplies, and plan
for manpower o do the job, Main-
tenance checks must be arranged to
ensure that equipment returns in as-
deployed condition.

YWhat we know now

We at Readiness Group Red-
stonc have absorbed several impor-
tant lessons during our work with
Task Force 1169, Five stund out as
being particularly critical.

Task force command and control
musl  be better-resourced  in the
planning phase. The task foree cur-
rently has two choices: they can try
to do their job with limited person-
nel—and encounter problems in the
exccution phase. Or they can cir-
cumvent Army stalling regulations.
For example, some guard units have
put critical personnel on a serics of
179-day active duly fraining assign-
ments with one-day breaks between
them. This has been the only means
of assuring the task loree command
and control element is adequately
resourced.

The  two-week  rotation is oo
shorl. Neither (raining nor project
productivity is well-served when the
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actual training period is shorter
than 10 working days.

Duration personnel must be care-
fully selected. They must be proper-
ly prepared and motivated to do
their jobs. The task force com-
mander must be supported in per-
sonnel selection and replacement
decisions.

Vital supply and repair parts sys-
tems must be improved. Of all sup-
port for the 1169th’s mission, supply
and resupply was the weukesl. Train-
ing for maintenance supervisory and
TAMMS personnel needs Lo be im-
proved.

Remember—the prime objective
is training. Blazing Trails is a train-
ing excreise, not an operation. Units
partlicipate to gel training; they are
not already trained. Frequent rota-
tions mecan a continuous learning
curve. It is unrealistic Lo expeet max-
imum productivity. If the Army
were making the project itself the
first priority, we would send a
single, trained-up unit to work from
the beginning to the end of the mis-
sion, Since our goal is to train en-
gineers and logistic personnel 1o
deploy, perform a mission, and
redeploy, we muslt sel our standards
for achievement in these areas.

MAJ Robert W. White is an Enginecer
Unit Assister at U.S. Anny Readiness
Group  Redstone, Huntsville, Ala-
bama. He has served as war plans of-
ficer with the 18th Engineer Brigade
in Germany, with the 94th Engineer
Barttalion, as a project engineer at
WES, with the facilities engineer in
Korea, and as a company com-
mander with the 326th Engineer Bat-
talion. MAI White holds BS and MS
degrees in civil engineering from Ten-
nessee Technological University, is a

?ﬂ Engineer Problem
= |

Your unit, a Combat Heavy Engineer Battalion (TOE 05415L000,
700 personnel), has been tasked to construct a base camp at a clas-
sified location. You were directed to use wood frame buildings,
temperate region designs, and temporary (0-24 months) theater of
operations standards. Your base camp will also accommodate the
equipment and personnel of an MP platoon (40 personnel) and 100
logistical and support personnel.

Using the Army Facilities Components System (AFCS) answer the
following questions sent you by the Battalion Commander.

Questions

1. Which AFCS installation design should you use?
2. How much real estate will you need?

3. What standard electrical, water, and sewage distribution systems
should you use?

4. What are the vertical and horizontal construction efforts?

5. What assumptions have been made in AFCS with regard to--

a. the skill and training level of your personnel?
b. available MH/month in your battalion?

c. weather delays?

d. aggregate location?

6. What Is the stateside purchase cost of the materials (CONUS)?

7. How would you derive a bill of materials (BOM) for your base
camp?

gaduate of EOBC, EOAC and
CGSC, and is a registered profes-
sional engineer.

Hotline (continued from page 49)

e enemy territory where observed fire is unllkely and other mines cannot
be emplaced. They are not best used at the key, decisive time in battle.

e The engineer is responsible for calculating the minefield safety zone.
This requires firing data, which the engineer must know how to use to
calculate minefields.
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by Penelope Schmitt

Vo The new road peters out
16 klicks above Archidona,
b Ecuador, a red scribble

left on the jungle floor as if by a
giant’s thumbnail. North of here the
airport al Loreto waits—maybe will
wait for a long time —to see dozers
push their way out of the intractable
rain forest and connect Archidona
to the northeast by road. Task
Force 1109, a muscular amalgam of
National suard, Reserve, and
regular U.S, Army components, has
begun the enormous job of getting
there.

As recently as March 1987, the
Task Force had sct its sights on a
coastal Blazing Trails project,
within easy reach of the Ecuadorian
seaport al Manta. Over 450 pieces
of heavy construction equipment
were  enroule [rom the port of
Mobile, Alabama, when a massive
carthquake hit Ecuador’s _interior,
destroying roads and a critical
petrolecum  pipeline o the north-
castern oil fields.

Responding to the Ecuadorian
government’s request for help, the
task force shilted to higher ground
in the remote Oriente. The 1169th
thus became the first U.S. Army
operational task force Lo cross the
Andes—and a well-planned Blazing
Trails  project suddenly  became
Abriendo Rutas (opening roads) a
Total Army elfort 10 conduct tacti-
cal operations in an undeveloped
theater.

ACROSS THE ANDES
WITH TASK FORCE 1169

A logistical proving ground

"Il youre asking me would the
Army choose this as a site for Blaz-
ing Trails,"” said COL Frank N. Scf-
ton, II, Task Force Commander,
"I'd have to say no. But for realistic
training and lessons learned —well,
you can’t beal it."” What lics behind
the commander’s words?  Long,
tenuous lines of communication.

Air support, provided by USAR-
SO's 210th Aviation Balttalion, con-
nects Archidona to the outside

"I've never had training
like this."

world by Chinook and Black Hawk
helicopters. Logbirds — USARSO
and Air National Guard CI30
aircralt — can only (ly as far as Puyo,
a small airlicld 45 minutes south of
Archidona. All construction equip-
ment musl be convoyed Lo the site —
a three-and-a-hall-day journey over
the Andes. There’s no more chal-
lenging terrain on carth, and the
sudden rains of the Oriente regular-
ly disrupt flight scheduling,

The  communications  detach-
ments rotating in from USARSQ in
Panama and Fort Bragg arc oflen
the only link between Archidona
and the other side of the Andean
wall,

Since supplics, mail, spare parts,
and troops depend on a thin air
LOC and slow ground transport,
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sult over chess for the 300-foot ACROW bridge that stretches toward

the far bank of the Rio Hollin.

the task force immediately learned
to show grace under pressure. "I've
been a 91 Bravo for aboul 80 years,"
said a medic, "and I've never had
training like this. Panama’s not ten
minutes away—it can be two days
away. I've got to be ready for any-
thing."

According to 2LT Matthew Hart,
lask force safety officer, alertness is
high, and safety practices are more
carefully observed here. "We've
been remarkably lucky not to have
fatal accidents—one or two usually
happen no matter how careful you
are." His main concern? "We want
to see soldiers protect their hearing
around all this heavy construction
equipment," he said. "It's also part
of the engineer mission to be
prepared to function as infantry—a
soldier nceds his cars. 1 make a big
pitch for earplugs every rotation."

Mail, finance, and PX operations
make lime away {rom home easier.
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As for the Judge Advocale
General —"We're here in case we're
needed. And I'm glad to say we
haven't been."

Military police operations are a
major point of contact between the
Ecvadorian and U.S. military per-
sonnel working at  Archidona.
Regular Army MP units from
USARSO, augmented by a squad of
Spanish-speaking  Puerto  Rican
MPs, provide a cooperative securily
element.

Water  purification,  shower,
laundry, and mess personnel know
that safe water, healthy food, and
clean clothes can’t be had il they
don’t do the job. Some soldiers are
volunteering for second and third
rotations Lo gel more experience.
As one sergeant said: "Back in the
States, you just go through the mo-
tions. Here, il the water isn’t clean,
people will get sick. 1 feel really
good aboul what I'm doing."

The Orlente — the far outback

Why here? Why now? These are
questions that spring into eyes that
gaze over the pathless forest below,
a brocade of palms and trectops
packed together—Sergeant Edie
Wail says—"tight as broccoli." LTC
R. K. Lettau, USAF, at SOUTH-
COM Engineer Headquarlers, has
an answer. "You can’t think about
whether the road arrives somewhere
in this region," he says. "You have to
think about the opportunity it gives
people to come out." '

To Napo Province, the road
means just this—an abridgement of
the days ol struggle it takes to get
gold dust, coffee beans, and po-
tatoes out of the hills to market. . .
A dusty finger probing the wilder-
ness so that a gaily-painted yellow
and pink bus can reach a sick
child. . . A way to bring goods
across the Rio Hollin without spend-
ing a hard-earned 50 or 500 sucres



to get somebody to ferry your
livelihood across.

In Archidona and in ncighboring
Tena the people don’t ask "Why are
you here?" They want o know when
the Army is going Lo come back, Ac-
cording to COL Sefton, there’s al-
most no chance that the job will con-
tinue into next summer, because of
upcoming elections in Ecuador. Fu-
ture exercises here are questionable
because of logistical difficulties.
"What we mean to do," he said, "is
to leave a basis to build [rom.
We've hauled more rock and built
more road under worse conditions
than any Blazing Trails exercise has
ever done before.,"

Guayusa Bridge

The task force has also achieved
its primary engincer goal —to bridge
the treacherous Rio Hollin. The
92nd Engineers of Fort Stewarl,
Georgia supervised the construction
of the bridge’s center pier and abul-
ments, Their task included such
feats as sinking the pier 17 feet
down into the muddy river bottom,
keeping it pumped dry, then filling
the foundations by hand with rocks.
Soldiers stood up to their waists in
the water, passing rocks from hand
to hand to do this job.

Alter wecks of delicate negotia-
tions with the host nation govern-
menl, the task [orce took delivery of
an ACROW panel bridge. The
crossing, completed November 10,
put the 1169th on the record books.
The bridge is 300 [eel long, and con-
sists of a 100-foot double-single
span and a 200-foot double-double
span.

ACROW, an updated version of
Bailey Bridge, is somewhat slower
to build than the Bailey, but has su-
perior strength characteristics. It
can also span wider gaps, and re-
quires less mainlenance alter il has
been erected. The 145th Engineer
Battalion, Alabama National Guard,
put the bridge over in 3 days, and
jacked it down and decked it in
three more, An Ecuadorian con-
tractor, invited to the site Lo waltch

the bridging, said he estimated it
would have taken his crew 17 days
to complete the same job.

In ceremonies held on November
19, Guayusa Bridge —named 1o
remind Ecuadorians of their nick-
name for the visiling troops—
opened to traffic. One local farmer’s
gratitude shows what the bridge
means here: he says it will cul his
time to market from three days to
just one, and make it possible to
bring more to town than he can
carry on his back.

Mud, rock, and mahogany

Engineer units from the Alabama
and South Carolina National Guard
have upgraded and reinforced the
sketchy road from Archidona to the
bridge site, and have pushed the
road about 5 kilometers beyond the
Rio Hollin.

To say the 1169th has laid down
road is Lo say nothing. You have to
know how they've done the job,
Ecuadorian soil, one rueful en-
gineer joke has it, is just there to
keep Colombia [rom sliding into
Peru—or maybe it's there (o grease
the slide. The soldiers compare the
mud to chocolate pudding, quick-

At the bridge site on the
Rio Hollin, swift water
and flash floods are an

ever-present
danger..."The rains can
make the river rise 6 feet
in an hour —or higher.
You have to watch the
water every minute."

sand, and a botlomless pit. A mix-
ture of dense clay, vegetable loam,
and extremely [riable shale, the soil
turns liquid when it mixes with the
abundant rains —often more than 20
inches a month—that fall in Napo
province,

Fortunately, the rugged terrain
here offers other resources. The
Hollin, like all the many streams in

the Oriente, is choked with well-
worn Andean granite. This rock,
together with the hard, rot-resistant
mahogany that [ills the surrounding
forest, can be used to build a path-
way through the jungle.

Ecuadorian road construction
techniques are based on these
resources, and the 1169th is learning
to use them. A corduroy substructure
built of local timber (see "Palizada”,
page 19) floats a layer of rock over
the mud. On these two hard-earned
base courses, engineers build their
one-lane road as fast as they can—
sometimes less than 100 meters a
day.

A workhorse at the bridge site, a
75-ton rock crushing plant has been
kept busy all summer. Older than
most of the soldiers who operate it
and designed to handle relatively
soft limestone, the plant has dogged-
ly chewed and spal out granite for
months. Every day, maintenance
personnel wonder il the machinery
is making its last stand, and only
with constant effort have they kept
it grinding out  construction
material. One thing is certain—vital
but aging cquipment like this must
be replaced.

Labor and construction methods
must be adapted (o local conditions.
Fortunalely, Ecuadorian  military
and civilian workers have passed on
valuable lessons to U.S. troops. Ac-
cording to COL Selton, his soldiers
are wielding picks and shovels to
build ditches and culverts with skills
they'd never have learned back in
the states. The care and accuracy of
Ecuadorian hand labor, he reports,
is making a big impression.

Wood lor the corduroy base
course is being supplicd by host na-
tion loggers, Their timber-handling
skills are an object ol admiration
for 1SG  Charlic Smitherman, a
veneer and plywood mill foreman in
civilian lile. "The Ecuadorians are
chainsaw artists,” he says. "They can
saw mahogany into  planks so
straight and smooth you can hardly
believe it." A cart full of smooth,
deep red boards passing on the
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finished road gave proof that his
praise was no exaggeration,

In the Oriente, as in many remote
regions, concrele construction is a
ncar-impossible challenge. The task
force poured concrete only where
necessary. To fill the forms for the
abutment on the far bank of the Rio
Hollin, a Chinook helicopter made
20 very careflul passes with hoppers
full of fresh mix. Clearly this is a
technique Lo be used sparingly.

For this reason, gabions are a con-
struction element evident along the
new road. These are steel wire bas-
kets packed with rock and built up
to work like concrete. The 1169th
has used gabions 10 rebuild sections
of collapsed road, to shore up the
bridge abutment, and to lay a
stabilizing blanket of rock around
the bridge’s central pier, making
sure  the Rio Hollin’s bottom
remains rock-solid.

Each gabion is spread open, set
in place, and filled by hand. Accord-
ing o 2LT Elizabeth Franklin, of
the 92nd Engineers, Fort Stewart,
Georgia the Ecuadorians have given
her troops invaluable instruction in
the patience and hard work it takes
to Gl every cranny with rock.
"When they're packed,” she says "we
shovel a sand and concrete mix into
the gabion, so that moisture will
provide a mortar.”

Work and water

The 1169th is compiling a wealth
of other lessons learned about work
in tropical conditions. Some things —
like how to build a corduroy base
course —the command group admits
had been lessons forgotien. "The
army needs o get all this expertise
we're relearning and  finding  out
here together in one place —make it
a resource we can use whenever we
have to get into these siluations,”
says COL Sefton. "The right kinds
of equipment, the hand construction
methods you need in remote areas,
the knowledge of how to handle this
type of terrain—we can't afford to
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Soldiers loosen the concrete forms that top off a bridge abutment con-

structed with gabions —rock filled wire baskets.

learn it and lose il over and over
again."

A prime discovery here is that
much ol the heavy construction
equipment in engincer TO&Es is
just too heavy lor these conditions.
Dozers and backhoes can easily sink
hip-decp in the slick mud.

What does the task force need?
"We've leased (wo Lypes ol items
we'd like to see in the inventory,”
says Sefton. "The D6 swamp dozer,

and the hydraulic tracked backhoe,
or trackhoe. They have wider
tracks, they're lighter, they stay up
and mancuver better in this mud.
We've leased some and contracted
Ecuadorian operators —they handle
them with considerable skill."

A possible way to handle this spe-
cialized equipment, he suggests, is
to treat it like prepositioned
matericl and equipment in NATO —
stock the items in tropical regions



as POMCUS so they can be ready
when and where they're needed.

Strong  winches to pull mired
equipment out are also a must in
this region. Equally important is a
healthy respect for the savagery of
the cquatorial climate. At the bridge
site an the Rio Hollin, swift water
and flash floods are an ever-present
danger.

"Talk about lessons lecarned," said
COL Selton. "The rains can make
the river rise 6 feel in an hour—or
higher, You have to watch the water
every minute. When you see it get
muddy looking, you set a pole in it
and watch to sce il the waler rises, |
had a couple of people here who
failed to believe me when 1 told
them that —and as a resull two air
compressors and a concrele pump
got washed down the river in an
8-foot Mash Mood. That was onc ex-
pensive lesson,”

In laking on this extraordinary
mission al short nolice, Task Force
1169 faced on a micro level what
the Army must face on a broader
level il it is to be truly ready for
deployment and operations in un-
developed theaters, Pulling together
a working operation has meant, in
some cases, creating a patchwork of
personnel  and  units that doesn’t
reflect the CAPSTONE trace or-
ganization as well as it should.

The task force has also con-
tracted out some vital jobs and
lecased essential equipment—a lux-
ury that might not be available in
hostile conditions. Balancing the
task force so that rotational training
is served and key support lies in the
hands of competent duration per-
sonncl has also been a challenge.

Measuring the achievement

"Every Blazing Trails deployment
walks a fine linc," says COL Sclton.
"Our primary goal is training—but
the host nation’s expectations are
that we will complete some major
construction. To train the maximum

number of people, you've got to
face up (o some sacrifices in
kilometers of road completed.”

The commander estimates this
year’s project will have (rained
about 8,000 troops. He'd like to sce
rotations lengthened, "Right now,"
he said, "rotating groups spend
aboul a day getting here, a day gel-
ting oricnted, and a day signing out
and getting lamiliar with their equip-

In Archidona and in
neighboring Tena the
people don’t ask, "Why
are you here?" They
want to know when the
Army is going to come
back.

ment. The administrative time Jost
is about the same on the other end.
Out of each 2-week rotation, I'd say
we see only about 7 productive
work days." Longer rotations would,
in his opinion, improve both train-
ing and productivity.

Base camp construction also
costs  significant time and labor.
"We Olled this arca with 6,000 5-ton
dump truck loads ol rock, just to
make a [loor to build on," says COL
Sefton. "But the time had to be
spent. Remember, the Army put 3
years into building a base belore a
shovellul of dirt was dug out of the
Panama Canal. In this part of the
world, you have to take care of your
soldiers. IU's a life and death mat-
ter." Still, he admitted, productive
road construction time amounted to
only about 70 days of the 6 months
the task force will spend in-country.
"We have (o do better,” he con-
cluded.

Right as the command group is—
organization must  be stronger,
equipment more elfective, and train-
ing more complete—a  tangible
spirit of deep satislaction reigns in

Archidona. Soldier alter soldier
speaks ol increased understanding
of life outside the United States,
and of greater appreciation for what
he has at home,

Community-base camp relations
are excellent, In Archidona, U.S.
military are "amigos,” not "gringos,"
and while the town is experiencing a
heady injection of cash floated on
an ocean of coca cola, a mountain
ol black shoe polish, and acres of
llama-wool blankets, there has been
no influx of contraband or high-tech
goods.

Of all the lessons we bring home
or leave behind in Archidona, it
may be that the most important can
be summed up in brief images. . . A
Quichua Indian woman, loaded with
a heavy sack of potatoes, walks un-
afraid near a maintenance arca
chockablock  with  5-ton  dump
trucks. . . A girl stands behind the
counter ol a refreshment  stand
poring over an English phrase book
with the help of an American sol-
dier. . . A local man hands an of-
ficer a bottle of suspicious-looking
water 1o be tested for impuritics by
the medical group. Trust, lcarning,
and mutual assistance have all be-
come the daily bridges lor better
inter-American relations here.

Task Force 1169 will leave
Guayusa Bridge as a steel and con-
crete. monument to the skill and
determination of the U.S. Army En-
gincers. Its individual soldiers will
also leave a legacy of [riendship
with our neighbors to the south. In
many ways, Abriendo Rutas 87 has
been Total Army—being all the
Army can be,

Penelope Schmitl is features editor of
ENGINEER.
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‘Tﬂ_ﬂf Engineer Solution

Answer
1. NT 1531
2.52.1 acres
3. Facility numbers:

Electrical 81240
Water 84210
Sewer 83210

4, Horizontal: 24,141 hours
Vertical: 87,574 hours

5. a. Skilled personnel

b. Work period for all units
is 12 hrs/day, 7 days/week,
365 days/yr.

c. Construction efforts do not
include weather delays.

d. Aggregates are available
within 5 miles of the
construction site.

6. $2,102,011

7. Use TM 5-303 Bill of Materials

NOTE: These generic answers use the standard 1,000-man base
camp (NT 1531) all-climate, temporary standard, wood frame build-
Ings. Your answers would vary with many factors—depending on
which facilities you add or eliminate, whether your work periods vary
from those assumed in AFCS, and changes you might make in stan-
dard designs to accommodate the situation on the ground.

Reference
TM 5-301-1; TM 5-302, vol 2
TM 5-301-1; TM 5-302, vol 1
TM 5-301-1; TM 5-302, vol 1

T™M 5-301-1

TM 5-304, paragraph 2-9

TM 5-304, paragraph 2-10

TM 5-304, paragraph 2-9

TM 5-304, paragraph 2-11

TM 5-301-1

TM 5-303

I8 Engineer

Hedgerows (continued from page 31)

tank over its entire width. Since the
rail device had most of the ad-
vantages of the tusk arrangement
plus added strength and durability,
it totally removed the need for ex-
plosives.

Engineers no longer need o con-
cern (hemselves with ways and
means of gelling lanks over the
ground. We had found a way to con-
quer the terrain and to free oursel-
ves to apply our resources to other
tasks. Ingenuity, good planning, and
the ability to capitalize on a for-
tuitous discovery helped us to clear
the way for armor and infantry. We
didn’t make headlines—but we had
a significant influence on the suc-
cess of the Normandy campaign.

Note: Major General Ploger  first
wrote the story on Normandy hedyge-
rows in Europe in late 1944 after the
battle of Vire. He was then a lien-
tenant colonel commanding the 121st
Engineer Combat Battalion of the
29th Infuntry Division.

Major General Robent R. Ploger,
United States Army (Rel.), is a 1939
graduate of the United States Military
Academy. In 1965 he commanded
the 18th Engineer Brigade in South
Vietnam and from 1965-67 served as
General Westmoreland’s Armmy En-
gineer and commander of U.S. Amny
Engineer troops in South Vietnam.
His staff assignments include duty
with the War Department General
Staff, Supreme Headquarters, Allied
Powers  Europe, Military Liaison
Conunittee (o the Atomic Energy
Commission, GHQ and Japan Logis-
tical Command in the Far East, Of-
Jice Chief of Engineers as Chief of
Military Personnel and later as Direc-
tor of Topography and Military En-
gineering. He served as commander
of the Engineer Center and Forl Bel-
voir from 1970-73. He resides in Ann
Arbor, Michigan.



PALIZADA —

road building, the Ecuadorian way

by MAJ Pal Balcazar and Dr. Jack
Fowler

Geotextile fabrics - these
are¢ one of (hc many con-
struction  malerials  you
won't find in Ecuador—or in many
less-developed  nations where  the
Army has to be ready 1o build
roads. Such roads have to be sup-
ported somc other way. In this
South  American  nation, road
builders use palizada, a base course
ol logs packed tlightly across the
roadway. We  call it corduroy,
though we haven’t used it much
since World War 11
Conditions in the rain forests cast
of the Andes make this technique
especially useful, The area offers no
alternatives —every  route  lies  on
muddy subgrade with poor strength
characteristics. The soil, classilied

ML, is constantly supersaturated.
More than 150 inches of rain falls
cach year, at rates of over 2() inches
a month in the rainy season,

Army Engincers studied Ecua-
dorian road-building techniques as

they began work on Abriendo Rutas
near Archidona. Granito-Checa-Paz-
mino, an Ecuadorian contractor, is
building a road from Jondachi to
Lorcto, the junction the Army en-
gineer road aims for. Observations

He who carelessly
blunders forward will get
stuck in mud.

of Granito's techniques helped Task
Force 1169 avoid some problems,

Granito had begun its road
before a March 1987 earthquake
that led Ecuador’s president to ask
the task force to move ils Blazing
Trails excrcise over the Andes and
help open Napo Province.

The contractor’s  original  pro-
ject—to strip topsoil to grade and
construct a subgrade with a (lexible
wearing surlace—changed as well.
The Ecuadorian government in-

Ecuadorians lay a base course of Iogs-the palizada on which lho

finished road will "float".

structed Granito to build a pioncer
road in order to speed the opening
ol another isolated arca. Granito
proceeded by working its road in
three phases: pioncer road, palizada
or corduroy, and then the wearing
surface.

The pioneer road is built by a
squad of workers who clear the
path with chain saws and low
ground pressure dozers (D6 cater-
pillars). Army engincer observers
immediately saw it was essentiul 1o
clear the path, the whole path, and
nothing but the path.

Why? Cleared areas can rapidly
become bottomless sinks of mud—
maximum vegetation is not retained,
Field manuals that suggest clearing
a swath along the roadside, as was
the practice in Vietnam, are dead
wrong about the soil conditions in
this region.

Granilo’s minimalist method is Lo
construct the road with a cut made
by two wide-track dozers. Few [ill
seclions are made on the road’s
centerline.  Cleared trees, Lopswil,
and loose wet soil are washed down
slopes Lo clear a 10-meter-wide arca
for a 6-meter-wide rock-filled base
course and drainage ditch.

The drainage ditches are ex-
cavated, largely with hand (ools, at
the edge of the cut. The center of
the cut slopes to drain the road on
one or both sides. Turnout points
are buill cvery 100 moters; and
streams are crossed with native tim-
ber bridges.

To prevent the pioneer road from
becoming a swamp, the project en-
gincer bans cquipment [rom  the
road. Workers walk along the edge
of the pioneer road, and only get on
the roadway where a wearing
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Ecuador's mountain-fed rivers are full of well-worn boulders, excellent

material for building roads.

surface has becn added. I equip-
menl must travel on the pioncer
road, the project engineer super-
vises. Equipment s refuelled  in
place —luel travels the road in PVC
pipe and is gravity-fed to equipment.

To construct the corduroy base
course, logging crews harvest logs 6
melers long and 5 Lo 25 centimeters
in diamcter. The logs are laid per-
pendicular 1o the road's centerline.
The project engineer explained that
he prefers two rows ol shorter
logs—not one row covering the
whole road. This reduces the load
transmitled from the subgrade and
wearing surface across the width of
the road.

The corduroy is the Ecuadorians’
geotextile [abric, It prevents base
soil from mixing with the road’s sub-
grade, It also allows ground water
to percolate to the shoulder of the
road and at the same time restrains
soil movement. The timber in the
palizada does not rot, since it is sub-
merged in mud.

Granito has had the added good
fortune to discover a deposit of pe-
troleum-impregnated earth near the
work sile. This soil is being used (o
surface the road. Exposed to air, it
hardens and forms a durable wear-
ing surlace.
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Task Force 1169 has been con-
straincd by time limits (o build
fewer turnouts, and to use one row
of corduroy across the road. The
wearing surface that the 1169th uses
is a mixture of crushed rock and
carth,

As the exercise nears its closc,
the task lorce is satislied its road is
a durable product that will stand
the severe tests of the Ecuadorian
climate. Observation of the Granito
project has shown U.S. engineers
valuable methods for constructing
expedient roads in rugged, muddy
terrain.

The most important lessons?
Clear no more than the path. Keep
traffic off the road until the wearing
surface is buill. The lighter the
equipment, the wider the tracks, the
better you move. Improve skills with
hand tools,

The mobility moral  here s
simple—he who carelessly blunders
forward will get stuck in mud. As in
many other tropical and subtropical
regions with heavy rainfall, progress
may be measured in meters and in
days, not in kilometers and hours.

But in this country no one asks
how far it is 1o a place, only how
long it takes to get there. Road
builders, Granito and the 1169th

-""',;‘.
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among them, take pride in the way
their  arduous  work  has  shrunk
travel time for Ecuadorians in Napo
Province,

MAJ Patrick J. Balcazar is the Area
Engineer for the El Salvador Area Of-
Jice, Mobile District, COE. He has
served as Commander, D Company,
I5th Engineer Battalion, Fort Lewis,
Washington, and as the Operations
Officer for the Facilities Enginecring
Support  Center, Fort Belvoir, Vir-
ginia. MAJ Balcazar holds an AA
from New Mexico Military Institute, a
BS in civil engineering from New
Mexico State University, and an MS
in civil engineering from Georgia In-
stitute of Technology.

Dr, Jack Fowler is a Rescarch Civil
Engincer with the Army Corps of En-
gineers  Waterways  Experiment  Sta-
tion, Vicksburg, Mississippi. He holds
BS and MS degrees in civil engineer-
ing from the University of Mississippi,
and a PhD in civil engineering from
Oklahoma  State  University.  Dr.
Fowler Is a registered Professional
Engineer in Mississippi.



AFCS: a flexible template for base camp

by MAI Edward A. Hayes and CPT
David C. Wilson

Your unit is slated to
train in Central America.
Will you waste many pre-

cious days struggling to design a
base camp? Your contingency mis-
sion makes you responsible for
designing logistical facilities for an
undeveloped theater. Must  you
draw up blueprints from scratch?
The answer to both those questions
is NO. The Army has the tool you
need to help you design and build
for the theater of operations. IUs
called the Army Facilities Com-
ponents System (AFCS).

The AFCS is a military engineer-
ing construction  support  system,
Planners can use it lo choose, plan,
and build almost any facility needed
in a theater ol operations. Its
designs arc adapted for use in any
geographic area and in  both
developed and undeveloped theaters.

What will it tell you? The AFCS
details construction standards, ex-
plains construction planning, shows
standard  plans and bills  of
malerials, and recommends con-
struction sequences. It gives es-
timates for the construction effort
specific facilities require, and even
offers data on materials and tech-
niques you are likely to find in your
theater ol operations.

Who uses AFCS?

The AFCS is a primary source
for planners and builders who are
responsible for theater construction
requirements. The civil engineering

support  plans  for all  major
OPLANS include AFCS as their
facility data file. Under the

proponency of the Army Engineer
School, EOBC and ANCOC (MOS
51H Construction Specialist) classes

design

use the AFCS to plan and construct
theater facilitics. In EOAC, stu-
dents use the system to plan and
adapt designs for a base camp mis-
sion exercise.

What is AFCS?

The system is made up of four
technical manuals  (Relerences,
page 24). Related publications also
include the Theater-Oriented Guide
Specifications (TOGS). These specs
can be combined with AFCS
blueprints for use by commercial
contractors hired to build AFCS
facilities. The Foreign Equivalent
Consiruction Stock Items and Local
Building Components guide gives
detailed information on construc-
tion materials and practices in
Europe, Asia, Aflrica, Central and
South America, and the Middle
Easl.

The AFCS has also been
automated as the Thealer Army
Construction  Automated Planning
System (TACAPS). Using TACAPS
programs, planners and com-
manders can quickly consult AFCS
data to develop requirements and
designs. The system is continually
updated. Currently, users can ac-
cess the system through a ter-
minal/modem and phone link, In
the future, TACAPS will be avail-
able on floppy disks thal can be
used with your unit’s desktop com-
puter.

What are AFCS standards?

The Joint Chiels of Stafl have
defined just two appropriate stan-
dards [or theater of operations con-
struction: Initial — designed for up
to 6 months of use, or Temporary —
designed for up to 2 years ol use.

The theater commander decides
which standard will be used, based
on his estimate of the operation’s
likely duration.

Employing AFCS

Planning. This system is an excel-
lent design data base—but you will
still have to do some thinking and
planning. Most designs have Lo be
modilied to [fit site conditions,
materials and equipment on hand,
special user needs, and threat condi-
lions,

As you plan a facility or installa-
tion, vou will have to consider the
potential  uscfulness ol existing
facilities, the capabilitics of the
local transportation net, the resour-
ces the host nation may offer, the
real estate available, the site condi-
tions, and the threat environment. If
you find that your design require-
ments  exceed your unil’s  cap-
abilities, request support from your
higher  headquarters, the local
DEH, or division or district ollices.
If your mission is in an undeveloped
theater, you'll probably have to do
all the designing yoursell. In this
case, a good site investigation is
critical for success.

You must request material for
AFCS items through normal supply
channels, The AFCS is not an
authorization document, You can’l
use it Lo prestock or order construc-
tion material, even though installa-
tions and facilities are listed with a
national stock number (NSN).

Building ~ blocks.  You  can,
however, use AFCS 1o find out cx-
actly what you need (o order. The
system shows all its components as
building blocks that you can fit
together according to your needs.
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INSTALLATIONS AVAILABLE IN AFCS

Administration

Airfields and heliports
Troop camps

Hospitals

Maintenance facilities
Medical depots

Ordnance handling facilities
Precast parts yard

POL facilities

Port (container piers)

Post Office

Railroad terminals, regulating stations
Recreational centers

Signal Intelligence

Storage facilities (ammunition dry cargo)

The clements are identified as
items, lacilities, and installations,

Items arc material or equipment
that can be used as part of a larger
product. Each has an NSN, descrip-
tion, unil of issue, and quantity.

Facilities are groups ol ilems
designed Lo provide a service. Some
essential equipment is also desig-
nated as facilitics. Each facility is
numbered, described, listed by unit
ol issue, shipping weight, volume,
cost, and associated vertical and
horizontal construction elfort.

Installations are groups of
facilities designed to provide a ser-
vice or support function in the
theater of operations. Each is as-
signed a number, a shipping weight,
volume, cost and required horizon-
tal and vertical construction effort.
The AFCS provides drawings that
give complete site layouls (see il-
lustration on page 23), including
roads, utilities and individual Facility
locations.

Since it was [irst compiled in
1951, the AFCS has grown to in-
clude designs for over 4,000
facilities. Construction standards
have been stripped to austere initial
and temporary levels. Many designs
are being further simplified, and up-
dates are intended (o further im-
prove the system’s versatility,
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Help for overseas construction.
Clearly this systcm gives you much
morc than a vague idea of your goal
in planning an installation or
facility. You can design and plan
procurement for optimal conditions.
You can also use AFCS to help you
when you're going into a foreign en-
vironment, and need to know how
this will affect your plans.

If specified materials aren’t local-
ly available, check the cost in days
and dollars carefully before you
order stateside shipments. Prohibi-
tive costs may require you to modify
the design to make the best use of
indigenous materials, Always re-
member that construction materials
are precious in the theater of opera-
tions. Limit waste —order optimum
lengths, and ensure materials are
properly  handled, stored, and
secured,

When you make use of foreign
construction malerials, be sure Lo
consult the publication on foreign
equivalent  materials  described
above. It will tell you which
malerials are compaltible and inter-
changable with U.S. components.
Be surc to check malterials and
cquipment based on the metric di-
mensioning system—you may have
o adjust your design belore you can
use them.

Don't reinvent the wheel

The basics are all there for you in
AFCS. Its modular, flexible design
packages can be building blocks for
a theater construction mission
anywhere in the world. Its publica-
tions and computer soltware can
save hours of research, planning
and design time. The hours you
might otherwise spend on calcula-
tions, paperwork, and design can go
to the action mission. An accurale
plan makes construction easier,
Don't reinvent the wheel — use it!

AFCS is managed by the office of
the Assistant Chiel of Engincers
(HQDA, DAEN-ZCM) with techni-
cal support from the Huntsville En-
gineer Division (ATTN: CEHND-
ED-SY) or call AV 742-5312.

If you have questions about
AFCS or need help with a planning
or design mission, contacl Struc-
tures and Ulilities Branch, Depart-
ment  of  Military  Engincering,
USAES, Fort Belvoir, VA 22060
(ATTN: ATZA-TE-SU) or call AV
354-3806, commercial 703-664-3800.

MAJ Edward A. Haves is currently
Chief,  Structures  and  Utilities
Branch, Department of Military En-
gineering, U.S. Amny  Enginecr
School. MAI Hayes holds a BS from
Norwich University, an MS in civil en-
gineering from Purdue, and an MS in
svstems management from USC. He
is also a CGSC graduate. MAJ
Hayes has served with the 23d En-
gincer Battalion in West Germany
and the 52d Engineer Battalion at
Fort Carson, Colorado.

CPT David C. Wilson is currently
Structures Section Chief, Department
of Military Engineering, U.S. Army
Engineer School. He is a graduate of
USMA and EOAC. CPT Wilson has
served in the 549%h Engineer Bat-
talion in Germany as battalion S2,
bridge platoon leader, and  bridge
company XO.

References on page 24



375-Man Troop Camp
Installation No. NT 1211
Tentage

No. Facility Qty Size Fa:ﬁﬁESNo. Remarks

1 | Unit Admin 1 |18° X 562" CTA GP, Large

2 | Training/Dayroom 1 |18'X 52" CTA GP, Large

3 | Dining 3 18" X562’ CTA GP, Large

3A| Kitchen 2 N3y X7 TOE Note 6

4 | Supply 1 |18'X52' CTA GP, Large

5 | Bath/ Dressing Tents 2 |16 X 32 TOE GP. Medium. Note 3

6 | Latrine 4 |8 X10'| TOE/CTA Latrine Screens, Note 2
7 | EM Housing 28 |16° X 32' CTA GP, Medium, 12/ Tent
8 | Otf Housing 5 |16° X 32’ CTA GP, Medium, B/Tent

9 | Motor Maintenance 1 |16’ X 32 CTA GP, Medium

10 | Cesspool 3 83190AA Percolation Test to Determine Size
11| Site Preparation 8.8 Acre B7190AA

12 | Road, Graded & Drained 0.09] Mile 85130FA 20’ Wide

13 | Road Surface 0.09| Mile 85110BM 20" Wide

14 | Hard stand, Graded & Drained | 3.5 | 1000 SY| B85210AU

15 | Hardstand Surface 3.5 |1000 SY| B5110DF

GENERAL NOTES:

L. "T'his installation diagram portrays a suggested arrangement of
living related facilitics only. for the lield commander of a 375-man
comp for use by a company/troop/batiery under initial standards.
Tentage: GIP large and medium is to be provided by deploying units as
CIA equipment. However, if camp is to be operational prior 1o
deploying units” arrival, tents must be ordered separately as AI'CS
facility numbers 72590AA and 72520AA respectively. Billets may be
reduced or added to for small variations in tenant unit strength,

2. Separale latrines are

provided for female soldiers,

3. lacilities for bathhouses to be provided by OM bath unit. Separa-
tion of sexes in showers will be accomplished by scheduling.

6. Kitchen trailer. LIN 128351 or tent. kitchen 1948, T.INV49948.

7. When company-sized camp is combined with other camps to
house larger units. the vehicle maintenance and parking arcas are relo-
cated and consolidated. See installation MT I511.

8. Lilectrical power and lighting to be provided with 1enant unit’s
portable TOL generators and distribution systems or supplicd by
another installation.

9. Wood frames for tents: GP, large and medium are available and
must be ordered. if desired. using the following facility numbers:

4. Water will be supplied lrom "TOL water points,
5. Fencing 10 be provided by unit if security situation requires it
(triple concertina ),

GP large GP medium
with earth floors 72520AH 72520AC
with wood floor 72520AJ 72520A0D
with concrete floor 72520AK 72520AE

10, Stabilized roads and hardstands

540 = -
| so’_. 540 N selected above are based on existing
L i i 2| £ CBR =20. Adjust thickness if CBR varies
[ T — more than 5 up or down from CBR20. If in
2 = R s 200° g | 2 place CBR is 60 plus, no stabilization is re-
."_ ] . quired. Il a dust palliative is required, DCA
) VEHICLE =K | & 1295 (NSN5680-00-541-3593) may be applied
b ::?:}’E‘EG:EE 14 at a rate of 0.54 gal/sy. I'roop camp roads
,i i used only as patrol roads should be graded
4 8 El l‘:l g _][_ am.:l drained only with no stabilization re-
o [so:[lls0 | quired.
ASSEMBLY AREA |!la0: L
1 1l 3
. IDDD
s s $
L T 8 i
4 375-man troop camp installation no. NT
| m [Il m m = 1211 w/motor pool installation no. NT
g S AL & - 1221 w/o motor pool initial standard
8
m ! m m m m scale no. 26
110+
Fogl g
4
)
0O = e
0! | g0 | a5 I N
20" 0
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REFERENCES
NUMBERED PUBLICATIONS

TM 5-301, AFCS —Planning

This manual explains the concept and use of AFCS and contains
tables of installations and facilities in the system. It is published in
four volumes, each addressing a separate climate zone. These are:

TM 5-301-1 Temperate

TM 5-301-2 Tropical

TM 5-301-3 Frigid

TM 5-301-4 Desert

TM 5-301 provides material costs, logistical data, and engineering
data for planning construction support. Its planning tables show re-
quirements for real estate (acres), water supply and sewerage (gal-
lons per day), electrical connected loads (kilowatts), aggregates
(cubic yards), and construction effort (vertical, horizontal, and
general construction manhours).

TM 5-302, AFCS — Design
This le a multivolume manual which contains detailed design
drawings for installations and facilities. TM 5-302 also includes:
Templates for prefabrication of facility compenents,
Critical Path Method diagrams for construction management.
Material procurement process diagrams.
Decision trees for facility planning and design.

TM 5-303, AFCS — Logistic Data and Bills of Material

This manual is used by planners. builders, and suppliers to iden-
tity materials used to construct the desired facilities. It contains
material descriptions, units of issue, quantities required, and Nation-
al Stock Numbers.

TM 5-304, AFCS —User Guide.

This manual explains how to use AFCS. it contains terminologies,
definitions, requisition and supply procedures, unit productivity data,
and example problems. It also provides general guidance and infor-
mation on theater of operations construction.

UNNUMBERED PUBLICATIONS

Foreign Equivalent Construction Stock Items and
Local Building Components.

This publication provides a country by country construction
material availability and compatibility and local construction prac-
tices listing for the following geographic areas:

Europe

The Middle East

Asia and Africa

Central and South America.

Theater- Oriented Guide Specifications (TOGS)

TOGS are a set of specifications designed to be Incorporated
with the AFCS drawings to make AFCS contracts executable. Each
of the TOGS sections covers an item of construction. The TOGS are
self-contained, without reference to commercial specifications of
Federal standards. The language is unambiguous, assumes the con-
tractor is operating in good faith, and that the Army takes the risks
based on existing site conditions.



THE
229TH
LIGHTENS
UP

by SP4 Richard M. Sanborn

Vo :‘&FC Clyde Hamrick re?d-

‘ ied to make an Australian
4 descent of a cra Lilf

. ggy cli
face in the mountains of southern
Virginia. "Il you told me a year ago
that 1 would be climbing lace first
down a cliff, 1 would have told you
that you were crazy,” he said.

Hamrick’s  verligo may have
echoed the collective feelings of his
unil as it transitioned Lo a light en-
gincer unit from a combat en-
gineer/bridging unit. However, for
the Virginia Army National Guard’s
(VANG) 229th Engincer Battalion
of the 29th Infantry Division (Light)
there was no turning back.

The 229th, headquartered in
Fredericksburg, Virginia, faced a
multitude of challenges. First, the
Icadership of the newly lormed bat-
talion had to reorganize the entire
unit structure. As the 137th En-
gincer Company, the highest rank-
ing officer was a captain. As the
229th transitioned from a single
company (o a battalion with four
companies, officers came in from
other units in the Virginia National
Guard (o build a leadership team.

The 229th was activated 1 July
19806 and began the process of re-
training its personnel—a  mixed
group of 12Bs, 12Cs, and 12Fs—
into  sapper-trained  combat  ¢n-
gincers.

As a National Guard unit, it
could only train during its sched-
uled weekend  drills and  annual
training, Other  requirements  like
civil disturbance training competed
for training hours.

The 229th’s soldiers got Lheir first
taste of light engineering during an-
nual training (AT) 86, when they at-

SSG James McCarty rappels, Australian-style, down a cliff face in the
Shenandoah National Park during Sapper Leader course training con-
ducted there.

tended a 3-day "Rite of Passage"
course conducted by the 29th In-
fantry Division’s Light Leader
Course at Fort A.P. Hill, Virginia.
A 4-day flield (raining exercisc
(FTX) followed the course. During
the FTX, soldiers were airlifted to a
partisan linkup point and then to
riverside where they ralted down-
stream, performed demolition recon-
naissance, and simulated demolition
ol a bridge.

More training — less time

Several members of the 229th had
completed  the resident  Sapper
Leader Course (SLC) at Fort Leon-
ard Wood, Missouri, carlier in the
year. Over the next several months,
they introduced the unit to light en-

gineer (raining during weckend
drills.

In the meantime, NCOs who
weren't 12B qualified were attend-
ing a 12B20) course at Fort Belvoir,
Virginia.

In December ol 1986, a mobile
training team (MTT) of instructors
from the resident SLC came to the
Frederickshurg Armory. Their task?
To teach the 229th’s linc unit of-
ficers and 12B NCOs  Sapper
Leader techniques—a 28-day pro-
gram al the resident course —within
the framework of a weekend train-
ing schedule.

From December (o June, 1987,
SLC instructors  guided  students
through subjects  like  expedient
demolitions, acrial resupply, and
hand-to-hand  combal.  Students
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learned to develop operations or-
ders and o perform demo calcula-
tions. They studied Soviet doctrine.
They trained with the M-16, the M-
60, and with forcign weapons, In
every weekend drilly leadership was
a key emphasis.

During AT 87, conducted at
Shenandoah National Park and Fort
A.P. Hill, the 229th’s B and C Com-
pany engincers trained in moun-
ltaineering, water operations, sur-
vival techniques, and battle  drills.
The course culminated with a 4-day
situational training exercise (8TX)
where soldiers put into practice the
techniques they learned over the
previous 7 months, This final part of
the course challenged each soldier
to test himsell, and to push himself
to the absolute threshold of his
ability.

The 229th meets the test

Any soldicr who has completed
the SLC will attest to the strain that
the 4-day STX imposes. "Alter work-
ing for about 72 hours with little or
no sleep,” said SGT Robert Olsen,
"you go into what we called the
‘drone zone' —your body is [unction-
ing but your mind is blank, Sudden-
ly your brain clicks back on and for
a second you wonder where you
are.”

But was the (raining that the
VANG soldiers reccived the same
training that students at the resident
SLC receive? The program of in-
struction (POI) was the same, said
SSG Giles Hulsmann, MTT senior
instructor. And since the final 14
days of the training were conducted
consecutively, the MTT version of
the training was as much a chal-
lenge physically as the resident ver-
sion.

Lessons from Monongahela

Al the same time that B and C
Companics’ engineers were finish-
ing their SLC training, A Com-
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pany's soldicrs were participating in
Operation Little Mountain State 1,
in support of the 1st Brigade of the
29th Division. The opcration, con-
ducted in the Monongahela Nation-
al Forest in the mountains of West
Virginia, used a cross section of the
Division’s assels 1o Lrain a low inten-
sity conlflict scenario in a moun-
Lainous environment.

The enginecrs’ responsibility was
to establish the division and brigade
supporl areas (DSA and BSA). "l
think we underestimated the a-
mount of heavy cquipment we
would need Lo provide engincer sup-
porl to the exercise,” said MAJ Ar-
thur H. Verburg, assistant division
engineer. Although the bulk of the
company's workload was supporting
the BSA, the engincers performed a
varicty ol light enginecring tasks in-
cluding survivability, mobility, and
countermobility  missions.  "The
troops learned what it is like to en-
counter and deal with the contingen-
cies that can occur on the bat-
tlefield —like missing a linkup with
the infantry, or adjusting to drastic
fluctuations in tlemperature,”

The lower enlisted troops from B
and C Companics were formed into
a composite D Company at the out-
set of AT 87. SLC-trained instruc-
tors [rom within the unit led them
through a mini-sapper school, also
held at Fort AP, Hill. This gave the
EMs exposure to the techniques
that their NCO leadership would be
instilling in them.

Train and retain

Light engineering was a different
challenge than many of the soldiers
in the unit had faced before. Haul-
ing an 80-pound rucksack up the
side ol a mountain is certainly more
demanding than riding shotgun in a
2 1/2 ton truck. Many unit members
said that they had begun regular ex-
ercise regimens in order 1o be able
to keep pace with the training,

Over the course of the 2-year
transition, approximately 55 soldiers
left the unit. They were mostly older
soldicrs —some with upwards of 25
years with the Guard. However,
necarly 115 soldiers have joined the
unil since its transition Lo light.

"We had guys that left because of
the training. Now we have people
who want 10 join because ol it," said
MAJ Anthony J. VanderBurg Jr.,
battalion exccutive officer. "We now
have people who are more mentally
and physically geared lor "

Since competent, well trained, fit
soldiers will be essential 1o the
unit’s [uture success, relention is
critical. In order to enhance reten-
tion, the battalion developed Opera-
tion Train and Retain. Normally, a
Guard unit’s weckend  drills run
from carly Saturday morning until
late Sunday night. Under the Train
and Retain program, soldiers train
from noon Saturday through noon
Sunday, giving them 20 hours of
training with 4 hours of sleep. They
hit the ground running and keep
running until Sunday noon. Training
is condensed but it is all high speed
with no down time, and the
schedule affords soldicrs  personal
time during drill weckends.

On 3 October 1987, the battalion
had a formation at its Fredericks-
burg Armory. Alter nearly a year of
training separately, enlisted men
and NCOs stood together in ranks.
Squad leaders reported to platoon
sergeants, platoon sergeants Lo first
sergeants.

The goal of the 229th over the
next training year is to train the
squads and platoons in the unil to
become clfective light engincering
tecams—ready o conquer  the
precipices that lie ahead

SP4 Richard M. Sanbom is news
editor of ENGINEER

Photo by SP4 Richard M. Sanborm



FROM CRATERS TO CONCRETE IN

48 HOURS

"risky business" of runway repair

By CPT Thomas Round

Working under cover of
Q darkness, we  positioned
shape charges and crater-

ing devices on the runway. An array
of blasts and Mashes erupted [rom
the once smooth surface of the
strip. Although we might ordinarily
have been thrilled with the success
ol our mission, we knew that each
blast that rocked the night signalled
unother crater we would have to
repair come morning.

Although rapid runway repair
(RRR) is generally an Air Force
task, Army engincers are respon-
sible  for conducting emergency
repairs il damage exceeeds Air Force
RRR capabilities.

Airlicld damage repair (ADR) is
the primary mission of the 463rd En-
gincer  Battalion (C)(H), 99th
ARCOM and our annual training
1987 (AT R7), at Fort Pickett, Vir-
ginia, was the culmination of a
3-year plan to develop our ADR
capability.

In March 1985, battalion leaders
travelled to the Federal Republic of
Germany, hosted by our CAP-
STONE unit. At our assigned air-
ficld, Air Force personnel briefed
us on the unil’s role in the event of
mobilization and also demonstrated
rapid runway repair.

Back at our headquarters in
Wheeling, West Virginia, we met
with the battalion stall and worked
to reestablish our priorities. We had
been  concentrating  primarily  on
mobility, countermobility, and sur-

vivability missions. While these are
still mission-essential tasks, our pri-
mary mission is ADR. We also
found that ADR encompasses re-
pairs to airfield structures such as
the control tlower, so we planned to
emphasize vertical skills in our train-
ing also.

Our training schedule for AT 85,
conducted at Fort A. P. Hill, Vir-
ginia, had already becn established,
so we requested additional missions
that included concrete [inishing and
vertical tasks. Company D deployed
to Fort Indiantown Gap, Pennsyl-
vania, where they renovated World
War Il barracks — transforming
them into classrooms and bachelor
enlisted quarters (BEQs)—enhanc-
ing their vertical construction skills.

There was a great deal of
opposition to blowing
that many holes, but the
unit agreed with the
airfield and post
commanders that we
would leave the airfield
in at least as good
condition as we found it.

In the spring of 1986, Alpha Com-
pany was assigned to [abricate the
equipment and material that Com-
pany C would require for the ADR
operations they were (0 conduel at
AT 86. We planned (o use the con-
crete cap method of repair outlined

in FC 5-104-1, Airfield Damage
Repair. Using a  photograph  of
another unit performing ADR o
draw the design, Alpha Company
labricated a screed beam and a trail
boom. They scaled the drawing by
estimating the height of a soldicr in
the picture. Pedestal  design - was
taken from the manual.

We blew two large craters on an
unused portion of Fort Pickell's air-
ficld so Company C could conduct
ADR operations. We repaired (he
first under non-tactical conditions
allowing soldiers to try oul the
equipment and lechniques involved,
However, the second one was re-
paired under simulated combat con-
ditions and under the observation of
the First Army Commander and his
stall.

When you blow a crater, it
creales a heave in the concrete
around the crater. So, before begin-
ning repair procedures, soldicrs con-
ducted surface roughness checks
measuring the uphcaval (o deter-
mine how much pavement had to be
removed around cach one (o
achieve a level surlace.

Il this heave concrete is damaged,
it must be jackhammered out; how-
ever, il it isn’t damaged, it can sim-
ply be pushed back down to level
using a bulldozer. We found thal
the concrete displayed a great deal
ol Nexibility.

We removed all chunks  larger
than 12 inches from in and around
the craters using front end loaders.
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We pushed all debris less than 12 in-
ches in diameter into the craters,
and compacted them to obtain a
California Bearing Ratio (CBR) of
between 3 and 5 percent. The grade
lollowing compaction had o be at
lcast 28 inches below the airstrip’s
pavement elevation. We [ound that
il we pushed all debris into the
crater and then worked out toward
the perimeter, it was casier to
engage the larger chunks ol debris
and remove them from the area.

Il' crushed stone is available, it
can be used as [ill, eliminating most
of the time expended in compac-
tion. With loaders and shovels, sol-
diers placed two lifts of stone in
cach crater, compacting to 12 in-
ches below the pavement clevation.
They compacted the lower lift to 95
pereent compaction effort (CE) 55
and the top lift to 100 percent CE
55.

Soldiers placed a preflabricated
pedestal and  headboard in each
crater. The screed beam was then
placed on a spindle mounted in the
center of the pedestal. The key o
correctly placing the concrete is o
cnsure that the pedestal is placed
properly. In each crater, we poured
12 inches of concrete mixed to
achieve 1500 psi in 24 hours. Work-
ing from the trail boom, we finished
the surface until it was smooth and
level with the surrounding pave-
ment. We removed the screed beam
from the pedestal—we found (hat
we could simply slide the beam off
the capped crater—and cleared the
arca of all debris and construction
malerial.

While Company C repaired the
runway, Bravo Company performed
general engineering lasks, harden-
ing the airficld’s defenses— building
log cribs, constructing tank ditches,
and laying wire entanglements.

To ensure that all companies got
full training, we brought the screed
beam, (rail boom, and remaining
two pedestals home alter AT 86,
and Company B trained with them
for 4 months. We then gave them to
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Company D to train with for the
rest of the year.

The screed beam we used for AT
86 was an 8-inch by 10-inch steel
box beam, 30 feet long. Transport-
ing it and the trail boom required
the exclusive use ol a piggyback
trailer. So belore AT 87, we made a
change in the design of the beam.
We [fabricated it in sections—one
5-Toot, two 10-foot, and one 15-foot
length. The beam, which is scabbed
together using  steel  plates, also
makes it easicr to haul to the site
than a conventional one, and allows
for various size craters,

Our plan for AT 87 was (o blow
multiple craters, simulating the type
ol damage that would close an air-
ficld.

The engineers’ nocturnal demo
mission—once again on an unused
section ol the airficld at Fort Pick-
elt—yielded 16 craters, some more
than 24 feet in diameter.

There was a great deal of opposi-
tion to blowing that many holes, but
the unit agreed with the airficld and
post commanders that we would
leave the airfield in at least as good
condition as we found it.

"We call it risky business,” said
MAJ J. Michael Gilson, battalion
S3. "Rather than ensuring success
by repairing only one hole,” he said,
"we accepled the challenge of
repairing 16 holes, risking [ailure.”

Al the same time, each company
in the battalion was undergoing an
external ARTEP. Since we had so
many missions o perform concur-
rently, we had to apply engineer
construction  management  prin-
ciples —sometimes projects of lesser
priority were put on hold so we
could shilt personnel to projects of
higher priority.

We first conducted rapid damage
assessment and identified a mini-
mum operating strip (MOS), an
arca 50 feet by 1500 [eet.

During AT 87, we began using
mobile concrete mixers (o repair
small craters and  spalls  during
hours when commercial wasn’t avail-

able. We also found that a concrelte
saw gave a much cleaner cdge
around the crater than jackhammer-
ing, creating a smoother [linish as
the concrele is screeded.,

Rather than enlarging the MOS
aller repairing it, we began a
sceond MOS, creating multiple tar-
gets in the event of subsequent at-
tacks. It also allows the first strip to
be temporarily closed for main-
tenance, additional  repairs,  and
upgrade.

We completed the mission by
clearing the debris and ejecta [rom
the runway.

While (raining up to our ADR
mission, we learned some valuable
lessons and these can be applied by
any unit adopling a new mission:

e delermine mission-essential tasks

e determine materials required for
training and their costs

e determine ammunition and dem-
olitions  requirements—in  the
case of guard and reserve units,
special permission may be re-
quired Lo obtain live ammunition

e secure permission [rom the Lrain-
ing sile

® (rain up o tasks and prefabricate
materials during inactive duty

Lraining

Combine these elements with a
battalion commander who is willing
Lo take risks and perform new tasks,
leadership in the ficld and in-
dividual skill and motivation and
you have what it takes (o make
"risky business” a success.

CPT Thomas Round is an AGR of-
ficer assigned to the Directorate of
Training and Doctrine at the U.S.
Amny Engincer School, Fi. Belvoir,
as a Training Development Staff Of-
ficer. He is an Engineer Officer Ad-
vanced Course (EQAC) graduate
and has served as an Engineer com-
pany commancder in the USAR.  His
AGR assignments include Assistant
Brigade Engincer for a Mechanized
Separate  Infantry  Brigade and  the
Civil Engineer for a Combat Heavy
Engineer Battalion.



CONDUCTING A COMMAND POST EXERCISE

by LTC Danicl T. Haakenson

The group commander
stood up. "l want Lo con-
duct an exercise that will

challenge those two battalion stalfs.
It must include a planning mission
that will run concurrent with the
normal operations of the CPX. 1
want (o complicate planning with
mass casualties and extensive equip-
ment losses, and messages that will
conslantly change the stall cs-
Llimates."

With this guidance, the 164th En-
gincer Group  stalf  developed  a
CPX (command post cxcrcise) for
two subordinate combal enginecr
battalions. It was the [irst time an ex-
ercise had been designed, written,
and conducted by a higher head-
quarters without the assistance of a
Maneuver  Training  Command
(MTCQ).

Drawing up a plan

The stalf chose a scenario and a
maneuver plan, basing it on our
CAPSTONE mission—corps com-
bat engincers in support of a for-
ward heavy mechanized division.
We placed the battalions in direct
support of an attacking brigade.
Since this was our [irst experience
with controlling an cxercise, we
gave both battalions the same mis-
sion and wrote one set of messages.
This enabled us to compare the per-
formance of (wo stalls as they
responded to identical missions and
Messages.

The mancuver plan was more dif-
ficult. As National Guard engineers
in a predominantly engineer slate,
we had lived in a maneuver vacuum.
We decided to base our plan on

documents from the Command and
General  Stall  College. Since we
would be playing only once brigade,
we wrote a brigade OPLAN based
upon the division overlay.

Service supporl [or corps en-
gincers in a division arca has always
been a complicated issue. We wrote

It was the first time an
exercise had been
designed, written and
conducted by a higher
headquarters without the
assistance of a Maneuver
Training Command
(MTC).

a corps scrvice supporl annex and
supplemented it with messages from
the division in cases where they
could supply our needs.

Our next step was to write the
messages. We [irst determined how
the war was going to evolve, so that
all messages would present a coor-
dinated picture of the progress of
battle —regardless  of  functional
arca. We estlablished time lines, so
that all writers knew when they
should insert specific messages into
the exercise.

Messages were designed (o exer-
cise ARTEP tasks, and evaluators
anticipated and tracked the re-
quired responses.  Every message
called for extensive stall coordina-
tion and communication.

We compiled a masier message
control log. The chicf controller
checked the messages against the

OPLANs and the projected battle
scenario.

A dry run

Our final check was a dry run of
the exercise. We received assistance
from Readincss Group Denver and
from our advisors, who acted as a
battalion player cell. Alter com-
munications were sct up, messages
began to flow. The trial exercise sur-
faced many problems that we cor-
rected before conducting the CPX,

Executing the exercise

We began Friday evening with a
bricling by the group commandcer
and his stall on the ohjectives of the
exercise, and evaluation procedures.
Battalion stall briclings followed.
These briclings indicated staff readi-
ness and surfaced problems caused
by simulated conditions.

We started the messages flowing
early Saturday morning, with very
limited traffic. We wanted the
players to gel organized and (am-
iliar with the scenario so we were
careful not to overload them with
too many messages. A leam [rom
the 1st Maneuver Training Com-
mand of Denver evaluated the exer-
cise, working closely with the group
stall to monitor the message (low
and the unit responses o the re-
quirements.

Periodic update briefs by the bat-
talion stalls provided vital informa-
tion on how they were handling the
exercise.  During  these  bricfings,
several experienced senior olficers
pressed the stall with hard ques-
tions, stringently testing how well
the stall understood the exercise,
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stall procedures,  and
doctrine,

Message play stopped about 1800
on Saturday, and the stalls com-
pleted the decision briel. The bricls
were presented o a combined ses-
sion, so the two battalions could
compare their mistakes and succes-
scs. The exercise concluded  with
alter action revicws,

engineer

A look at results

Why did we go to all of this work
when battalion level exercises are
available from the MTCs? First, Lhe
group stall’ learned much more by
doing than by simply observing an
MTC conducting an exercise [or a
subordinate  battalion.  We  also
focused on several high priority
trauining objectives. Finally, prepar-
ing the exercise proved a good
vehicle for stall training in the six
months belore we conducted the ex-
creise.

We  have advice for cngineer
groups and battalions who want Lo
conduct CPXs flor their subordinate
units.

1. Give voursell plenty of lead
time. For reserve component units,

a year is about right. Establish mile-
stones for completing the tasks oul-
lined in this article.

2. Use an outside evaluation
team. The exercising unit will be so
busy that it will be difficult to both
conduct the excrcise and cvaluate it.
Finish documents soon enough so
that they can be reviewed by the
cvaluators in advance.

3. Have a combat branch tcam o
play the mancuver units. Together,
vou should develop the ability to
[ree-play the war il required.

4. The company cells for an en-
gincer group exercise are  critical,
The actual commanders should be
there to learn and participate, but
plavers should be trained o provide
quality input to the battalion stalls.
Well-designed  status  boards — are
vital to accurate simulations,

5. Exercise communications as
they would exist upon deployment.
Don’t ignore this reality condition —
or design the exercise so that com-
munications break down from time
to time, simulating the problems
broken lines would create.

6. Administrative support is crili-
cal. First impressions arc important.

From sign-in o sign-oul, meals, bil-
lets, and other supporl  require-
ments muslt be excellent and ex-
pedient.

7. Conduct briclings often. Stalls
will benefit from  the experience,
and cvalvators and controllers will
get the opportunity to put tough
questions,

Was the exercise worth the ¢l-
fort? Listen to the Commander of
the 164th BN: "It was the [linest
CPX that I have ever scen. It un-
covered some  weaknesses inomy
stall, 1 now have a better idea whal
training I need to conduct before an-
nual training.”

LTC Daniel T. Haakenson is current-
Iv Executive Officer of the 164th En-
gincer Group in Bismarck, North
Dakota. He has also served as the
Group’s S3, and as XOQ and 53 of
the 164th Engincer Battalion. LTC
Haakenson holds a BA from Minot
State College, received his conumis-
sion through OCS, and is a graduate
of EOBC, EOAC, and CGSC.

In the early hours of the CPX, a staff team assesses its maneuver

position.
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ARMY
CAREER
COUNSELORS
KEEP TOTAL
FORCE
STRONG

By SP4 Richard M. Sanborn

"Wc don’t try Lo recruil soldiers
[rom the active Army into
the National Guard or Army Re-
serve. Qur purpose is Lo give sol-
dicrs who are leaving active duty
the opportunilty Lo continue their
Army careers,” said MSG Julian
Wicker, Fort Belvoir's Total Army
carcer counselor,

Soldiers entering active duty or-
dinarily enlist with an eight-year
commilment to the Army. When
they finish their first tour of active
duly, they usually have a (hree- or

four-year commitment remaining. If
a soldier decides that he doesn’t
wanl to reenlist in the active Army
he has several options available. He
may serve in the individual ready
reserve (IRR), or join the National
Guard or Army Reserve Lo com-
plete his enlistment commitment.

As a member of the IRR, it is the
individual's responsibility to main-
tain readiness in the event of
mobilization. There are no drills o
altend, no uniforms (0 wear, and
none ol the pay or benefits active-
duty soldiers, rescrvists, or guards-
men receive.,

Soldiers in the middle of their
carcers may reach a point where
they have little alternative but to
leave the aclive Army—a greal
civilian job offer perhaps. However,
they still have a substantial invest-
ment toward their retirement. Also,
they may wish Lo maintain their tech-
nical proficiency in their military
field of endeavor as well as continue
their kinship in the Army [amily.

A carcer in the National Guard
or Reserves offers the (ransitioning
soldier pay and benefits including
servicemen’s group life insurance,

free uniforms, space available air
transportation, limited posl ex-
change and commissary privileges,
and, with the completion ol 20 vears
combined service, relirement al age
60. Retirement benelits include com-
plete commissary and exchange priv-
ileges, medical and dental care, and
unlimited space available air travel.

It is the Total Army career coun-
selor’s job (o alert the transitioning
soldier (o the opportunitics avail-
able in the Guard and Reserves, He
will match the soldier with a unit in
need of his skills that is in the same
geographic area as the soldier plans
to reside. Soldiers transitioning into
the Guard or Reserves may also
have the chance (o train lor and
work in a new MOS il there 1s a
need for it in the unit they are join-
ing.

It is not the Total Army carcer
counselor’s job to sell the National
Guard or Army Reserves. "Our
goal,” said Wicker, "is 1o keep the
total force strong by keeping good
soldiers in the Army."

SP4 Richard M. Sanbom is news
editor of ENGINEER

Hedgerows (continued from page 51)

In preliminary tests, every phase
of the gap-blowing worked as
desired. Here was a method which
reduced the communication, con-
trol, and supply problems to simple
terms. We felt we had found a
reasonable solution,

But we had accidentally dis-
covered more than that. The tank-
ers were agreeably surprised to find
that their newly "tusked" vehicles
could now make gaps without the
help of explosives. The tusks en-
gaged in the body ol the hedgerow
and prevented the nose of the tank
from climbing when the treads met
the side of the hedgerow. Result:
the traction of the entire length of
tread could now force the Llank
through the obstacle under its own

power.

The tankers drove their tanks
into and through one hedgerow
alter another o test the device
thoroughly. As might be expected,
many ol the tusk supports bent from
stresses imposed by the tanks and
the earth with its mass of inter-
twined roots. But there was no
lailure of welds despite the rough
treatment given the device.

Unlortunately, there was no time
for further development before the
next attack, and engineers planned
to rely on the internal charge
method’s proven success, making
use of the newly equipped tanks.

Other engineers meanwhile had
sought a solution to the still-enor-
mous supply problem. They had to
find a way to carry the great weight
of prepared charges cross country
through the same gaps a tank would
use. Luckily the division had many

M29s (weasels), tracked cargo
vehicles slightly larger than a jeep.
Loaded with forty of the prepared
TNT cases, each of these highly
mobile vehicles presented a com-
fortably low silhouette. The en-
gineer baltalion procured enough
M29s (a small [leet itsell?) for the at-
tack and completed the other
details in good time.

On the next D-day, with the
tusked tanks, supported by en-
gincers,  their  cxplosives  and
weasels, the infantry launched the
attack. In spite of bitter resistance,
they succeeded in reaching the
limited objective.

Later, tankers devised a new aug-
mentation for the lanks. The new
device was a railroad rail, sup-
ported laterally on the [ront of the

(continued on page 18)
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by LTC Mike Turner, LTC Clint
Willer, and MAJ Chris O'Reilly

How many  engineers  are
enough? What skills must they
have? How should they be or-
ganized? What equipment do they
nced? These are the tough ques-
tions that our force structure ex-
perts face as they design units to
carry oul diverse engineer missions
on tomorrow’s battlefields. The
same questions conlront  allied
Third World governments today—
so they battle active insurgencies.
Early in 1987, the El Salvadoran
Armed Forces (ESAF) sought U.S.
assistance in developing a plan to
reconstitute and enhance  their
mililary engineering capabilities. To
assist the ESAF and the U.S.
Military Group (USMILGP) in EI
Salvador, a three-man tecam was
formed by USSOUTHCOM. Par-
ticipants represented DCS Engineer
of USARSO, The Army-Air Force
Center for Low Intensity Conflict,
and the SOUTHCOM Engineer
Directorate. The team traveled to
El Salvador in late March of 1987.

The current situation

Approximately the size of Mas-
sachuselts, El Salvador is a densely
populated country of over five mil-
lion people. Since gaining its inde-
pendence from Spain in 1839, El
Salvador’s history has been shaken
by [requent coups and outbursts of
political violence. Currently, the
fledgling democratic  government
under President Duarte is actively
opposed by the guerrilla coalition of
the Farabundo Marti National
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Building the military-to-military bridge

Liberation Fronl, and the Dem-
ocralic Revolutionary Front
(FMLN/FDR). One result of this
conflict has been the expansion of
the ESAF from a force of less than
10,000 in the mid 1970s to one of
over 50,000 today.

Yel ESAF has only one engineer
element—a  company-sized unit
(Destacamento  Militar De  Ingen-
ieros De La Fuerza Armada) loca-
ted at Zacatecoluca, southeast of
San Salvador. This unil is more com-
monly employed as infantry, and its
engineer skills have deteriorated.
Thus the growing Salvadoran army
has declining engincer capability.

The bedrock of the current
ESAF force structure is six brigades
which each cover a regional zone.

Competition for
resources within ESAF is
keen. Priority goes to
immediate combat need.
Allocations of funds is
affected heavily by the
knowledge that U.S. aid
is appropriated on an
annual basis, which
promotes a "last chance,
one-shot" attitude about
spending.

They conduct tactical operations
from  well-established  cuartels
(bases similar to kasernes in Ger-
many) which are maintained largely

by locally-hired civilians. Thus even
facilities engincering is nol  an
ESAF function.

The reasons for the lack of en-
gineering capacity arc  diverse:
METT-T differs greatly from zonc
to zone, so a standardized equip-
menl menu, structure, and military
occupational skill requirements arc
hard to achieve, The high cost of ¢n-
gineer equipment o an Army hard
pressed to supply its troops with but-
ter and bullets also limits force
development,

Evaluating the engineer need

The assistance team sought lo
determine an appropriate engineer
capability at brigade level, including
training and equipment require-
ments. The team also evaluated the
exisling engineer unit’s polential as
an asset whose primary [ocus could
be civic action work in support of
the National Development Plan.
The US. team also recommended
allocation for new cngineer equip-
ment acquired through a Foreign
Military Sales purchase.

The team traveled through El Sal-
vador, visiting the brigades, the en-
gineer unit at Zacatecoluca, and
other headquarters in order (o learn
the realities of the force structure
and needs from commanders, their
staffs, and assigned U.S. (rainers.
The team also examined fortifica-
tions, terrain, and available equip-
ment. The El Salvador area en-
gineer, who oversees the many
projects being built by the Corps of



Engincers, Mobile District, pro-
vided valuable supplemental inlor-
maltion.

Alter the team’s on-sile mission
ended, they turned to the resources
available al the U.S. Army Engincer
School, the Special Warfare Center,
and the School ol the Americas.
From these  sources, the team
gathered information on force struc-
turing techniques, cquipment costs,
mobile training leam procedures,
and Spanish-language training ma-
terials. They also ook note of les-
sons learned by personnel who had
hands-on expericnce working  with
Latin armics.

An Army with few resources

What were the findings of the ini-
tial assessment?

Competition for resources within
ESAF is keen. Priority goes to im-
mediate combat needs. Allocation
of Tunds is alfected heavily by the
knowledge that U.S. aid is ap-
propriatcd on  an annual basis,
which promotes a "last chance, one-
shot"  attitude  about  spending,
Morcover, each  brigade com-
mander must manage a lump sum
annual budget which includes his
soldiers” payroll. Thus pay, flood,
and flield uniforms compete directly
with programming and procure-
ment. Long-term  programming in
such an atmosphere is nearly impos-
sible.

The educational level in  the
Army is low. Enlisted soldiers have
little education; few engineer of-
ficers  hold  college-level  degrees.
Leadership is invested almost whol-
ly in the officer corps. ESAF NCOs
cannol  be compared with U.S.
NCOs cither in technical expertise
or in leadership credibility, To com-
pound these  problems of  com-
petence and leadership, the team
learned that the ESAF's status as a
conscript Army subjects it o a cer-
tain amount of political instability
from within.

Scarce resources mulliply ESAF’s
problems.  Logistics and  main-
lenance  systems  are  rudimentary
and highly centralized. There's no
way Lo support and repair sophisti-
cated cquipment dispersed in the
field, The few highly skilled en-
gineers are used in key operational
roles—at the expense of a viable
training cadre. There are too few en-
gineers Lo deploy  throughout the
working army in the ficld. Engineer
doctrine  can  hardly be said 1o
exist—even il the ESAF had more
ways and means, standard know-
how would be missing

The US. Armys ability Lo
provide training support to the
ESAF is limited by the restrictions
Congress places on US. military
strength in El Salvador and in other
such countries.

Despite these enormous challen-
ges and narrow horizons, the U.S,
team was able Lo construct some
proposals lor ESAF's consideration,

What to do—how to do it

The team’s prime recommenda-
tion? Establish a platoon-size en-
gincer clement in the structure of
cach brigade. This strategy built on
an ongoing ESAF initiative to train
selected soldiers in each brigade.
Specific training objectives included:

Focus exclusively on hand tools,
mine delectors, chain saws, and
motor transporls with trailers. Any
further acquisitions would have (o
depend on improvements in the
Army's ability (0 program main-
tenance, repair, and parts supply
support.

Recognizing that El Salvador’s
regional needs dilfer—some zones
arc arcas of intense guerrilla ac-
tivity, some are quict—means that
engineer skills must vary from zone
to zonc. Some commanders must
emphasize mine-countermine (rain-
ing; some may concern themselves
with civic action and other construc-
tion elforts. El Salvador may be a

small country, but its engincers can-
not be structured under a template
organization.

Initiatives for the future

The advisory team looks beyond
these near-term possibilities to a lur-
ther-developed  engineer  lorce,
There’s good reason to look ahcad —
just as the Uniled State’s westward
expansion was supported by Army
engineers, a stable, well-equipped
engincer force could serve as a
strong instrument [or infrastructure
development in El Salvador.

Some of the features the tcam
proposed were:

A parent engineer command and
control element. Brigade cngineers
could be assigned 1o this unit, thus
allowing [flexible allocation of en-
gincer  assets  throughout  the
country. The engincer command at
Zacatecoluca was identilicd as the
most logical command headquarters,

An engineer school. The team cn-
visions a4 combined U.S-ESAF
mobile training team that could
prepare a cadre of (rainers. Using
Spanish-language training materials
already available in the U.S., this
cadre could conceivably mect the
basic training needs al the brigade
enginecr level. The ultimate goal
would be to give the ESAF cnough
experlise 1o sustain a suitable En-
gincer Qlflicer Basic Course pro-
gram, and o provide selected MOS
Lraining.

An equipment company. Building
on the existing enginecr unil, the
conceptual company would have a
TO&E similar 1o a US. combat
cquipment  company.  lts  primary
purpose would be to carry out civie
action projects. Because of limited
resources, the company should be
deployable anywhere in the country,
but its control and supply lunctions
would have to be centralized.

Again reflecting the prospect of
scarce resources, the tcam advised
that new construction equipment be
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Recommended ESAF Engineer Command.

consolidated at the engineer com-
mand. The team also advised that
aging cquipment be scrutinized, and
eliminated from the inventory if it
could not be maintained. Contract
maintenance and operation was sug-
gested as an interim way (o meet
short-term needs, but the team
urged that the command work
toward gaining the capability to sup-
port ils own inventory.

Building the military-to-military
bridge

The U.S.-ESAF cooperative ef-
fort may be a long time bearing
fruit. The fluid political situation in
Central America and the uncertain-
ty and scarcity of funding make that
certain. Yet both armies and their
governments have benefited [rom
the exercise. The ESAF now has a
framework within which it can aim
Lo supporl its government in the Na-
tional Reconstruction Plan. The
United States has learned valuable
lessons about the engineer mission
in the Lalin American environment.

First, we have taken an honest look
at the realities —these armies are dif-
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ferent from our own, and to trans-
pose our organizational structure on
them would be futile. The art of the
possible in this region is largely the
art of scaling our expectations to an
entirely different set of abilities and
resources (See "Zeroing in on
Mines," page 35, for a case study on
assisting a developing army in a
specific mission).

Second, our contribution must
take the full regional situation into
account. The army we assist must
feel pride of ownership in its
developing force structure, and
neighboring nations must—il pos-
sible—be able 1o see changes in the
direction of stability and respon-
sibility. An improved capability to
light guerrillas may be viewed mere-
ly as an improved capability to [ight
by neighboring governments. Thus
initiatives that support officer train-
ing, skill enhancement, and civic ac-
tion capability have regional impor-
lance.

In working with small armies, we
must be sensitive to the variety of
needs we are (rying (o meel, Even
in a country as small as El Salvador,

some regions are struggling with
levels of violence that can hardly be
described as "low-intensity-conflict."
The needs of the military in such
areas must be met. At the same
time, the potential for an engincer
contribution to stability in an cmerg-
ing democracy can't be overem-
phasized. The plan developed by
the tripartite U.S. team aims to help
El Salvador’s army—and others by
extension—to develop an engineer
force structure that can truly build
the nation.

LTC Mike Tumer is Staff Engincer,
Armmy-Air Force Center for Low Inten-
sity Conflict, Langley AFB, Virginia.

LTC Clint Willer is Staff Engineer,
DCS  Engineer, USSOUTHCOM,
Quarry Heights, Panama.

MAJ Chris O'Reilly is Staff Engincer,
USARSO, Fort Clavion, Panama.



ZEROING IN ON MINES

by MAJ James K. Waters

he Central American country-

side is riddled with them —PVC
pipe stuffed with shrapnel, battery-
sized cylinders packed with black
powder and an acid ampule, explod-
ing coke bottles, Soviet PMN-5s,
These mines are designed to deal
out indiscriminate mutilation. Fewer
ol them will succeed in their ugly
purpose as Central American ar-
mics learn Lo fight the countermine
battle with U. §. assistance.

Mines and booby traps caused
nearly 80 percent of the casualties
suffered in  El Salvador [rom
January to June of 1986. In 1987,
losses fell as a concentrated counter-
mine eflort took effect. U. S. Army
South (USARSO), U. S. Southern
Command (USSOUTHCOM), the
U. S. Military Group in El Salvador,
the Troop Support Command
(TROSCOM), and the EI Sal-
vadoran Armed Forces (ESAF)
cooperated Lo create a training and
cquipmenl program that is now
being introduced in Guatemala,

The initial countermine effort
focused on a (rain-the-trainer
program, employing casy-to-use
White 6000 metal detectors for find-
ing mines. (See ENGINEER
magazine, No. 1, 1987, p. 29.) Con-
currently, an information campaign
raiscd public awareness of the
danger and eroded support for Lhe
insurgents who mine the countryside.

This initiative continues, and el-
forts to combat the stubborn
problem are expanding. USARSO,
in cooperation with the Army
Materiel Command, is creating
doctrine and designing more equip-

1

TROFFEOS DE GUERRA PUEDEN [z
SER TRAMPAS EXPLOSIVAS e,
1.USE EL EQUIPO CONTRAMINA
PARA MOVER UN CADAVER TER- i}
RORISTA. :
(b | 2.CUALQUIER COSA EN EL CAMPO
DE BATALLA PUEDE SER TRAM-
PA EXPLOSIVA.

" i IR

This comic -style manual makes its message clear—even to non-

readers.

ment that works. In the process, the
U.S. Army is learning valuable les-
sons in countermine warfare —and
in the needs of small armies.

The right training

Soldiers in the Central American
armies are lypically recruited [rom
rural areas. Their low educational
level makes sophisticated, high-
maintenance American equipment
and training materials useless. US-
ARSO has stopped (rying (o
distribute high-tech equipment de-
signed (o identify specilic types of
mines, and has slarled equipping
and training soldiers with materials
they can easily use.

The [irst challenge is to train sol-
diers to recognize the threat. USAR-

SO Training Aids has produced a
Spanish-language  "comic  book,"
Avuda de Instruccion Contraminas,
which tells its story in a series of
detailed, dramatic illustrations. The
booklet shows soldiers in more than
a dozen kinds of danger, and il-
lustrates common mine and booby
trap setups. Even for non-readers,
the message is clear.

The booklet has become the
preferred  training  manual  for
ESAF, perhaps because the details
of terrain and the well-drawn sol-
diers in local uniform so vividly con-
vey the urgency of the threat. The
text is economical —boxed check-
points serve as the trainer’s leaching
guide and can be memorized quick-
ly by troops.
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The protective boot on the left is intact after the blast that shredded its

standard-issue neighbor.

The right tools

The right training must be com-
plemented by the right tools. The
newest  developmental  piece  of
equipment in the countermine ar-
senal looks like a long-handled gar-
dening claw. This simple but effec-
tive rake takes advantage of the
farming skills that are second na-
lure in an agrarian army. Troops
can use the rake to remove under-
growth and to clear a path. With
training, soldiers soon learn to fleel
out danger in loosened soil —where
buried mines may wail.

This technique offers infantry
patrols a low-tech method for rapid
mine clearing. Still, the wide array
of mines and booby traps and (heir
density  in hotly-contested  areas
makes mine clearing risky. Simple
tools just don’t find all the mines.

Protective gear

It remains important to protect
soldiers who must patrol mine-in-
fested areas. Under the auspices of
TROSCOM, Natick Laboratories
has developed protective clothing,
boots, and glasses. The boots and
Kevlar-reinforced blast protectors—
as the photo shows—can make the
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difference between superficial in-
juries and an instant amputation.

An informed public

A [further, tragic dimension of
mine warfare is the threat to non-
combatants.  Central  American
governments have been encouraged
to produce posters, pamphlets and
other materials to warn people of
the danger. The Salvadoran govern-
ment's campaign  includes pamph-
lets that show photos of mines made
to look like rocks or even sausages.
The insurgency’s victimization of
the innocent is poignantly illustrated
by El Salvador’s "poster child," An-
gelica  Bonilla, whose 6-year-old
beauty is marrcd by an amputated
foot.

Real hope

Such information, coupled with a
government policy (o restrict ils
own use ol mine warflare, places the
blame for terror squarely on insur-
gent forces. Thus, governments in
the region are learning to practice
the only strategy that holds out real
hope—to earn their legilimacy by
protecting the people.

The gain to Central American ar-
mies is obvious—fewer soldiers are

g 24
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This simply-designed rake serves
as a low-tech mine probe.

being injured already, and adoption
ol the new tools and protective gear
may reduce casualties even lurther.
The gains to the people themselves
are less measurable —they can only
be counted in pairs of uninjurced
legs and in slow changes in attitudes
toward the insurgent groups. Bul il
is such changes, over time, that
build peace.

Learning what works

For the U.S. Army, valuable les-
sons are building. We are learning
to begin assisting small armies
where they are—at the beginning.
We are learning (o present informa-
tion pictorially. We are finding ways
Lo protect soldiers in compensation
for the density of the threat and the
limitations of simple tools. We are
making equipment that fits the sol-
dier’s abilities. We are learning (o
do what works.

MAJ James K. Waters is Com-
mander, HQ Command, USARSO,
Font Clayton, Panama.



Personal Viewpoint (continued)

(FORSCOM) sets policy for train-
ing and evaluations.

In order to establish wartime mis-
sion priorilics, reserve  unils  are
CAPSTONE aligned with a higher
headquarters. The CAPSTONE pro-
gram  was  cstablished Lo link
slateside  reserve  component  unils
Lo stateside and/or overseas active
or reserve component higher head-
quarlers,

This makes for complex com-
mand relationships. Under wartime
conditions it would be entirely likely
that you might [ind active com-
ponent officers commanding Active
Component, National Guard, and
Army Reserve units—all under the
command ol a Reserve Component
commander,

Thaose who serve

One  of the most interesting
aspects ol Reserve component duty
is understanding the men and women
who serve in the Reserves. The Re-
serves are advertised as "the most im-
portant part-time job in America."
The words "part-time" are somewhat
misleading. The schedule of two
training days per month and fifteen
days training each summer total 39
days a year.

But this is just a baseline. Be-
cause ol various CAPSTONE re-
quircments, inspections,  Visits Lo
sub-units spread over one or more
states, and other recurring duty re-
quirements, commanders  al  bal-
talion and higher levels work three
oul ol four weekends @ month.,

Company commanders and first
sergeants must work three out of four
weekends per month just to keep up
with their administrative burden.
Add one night a week for administra-
tive functions, and suddenly the 39
day baseline has grown to 138 days.
This "part-time" job now eats up al-
most 5 months. Many soldiers give
these additional days "for the flag’,
and no additional pay.

Reservists  often miss  anniver-
sarics, childrens’ and spouses’ birth-
days, and holidays. Keep in mind

that these are people with full-time
civilian jobs. They are principals,
teachers, contractors, and business-
men.

Why do these men and women
with successlul civilian careers serve
in this demanding "part-time" job? 1
once asked a commander who
owned his own business why he en-
dured the heavy burden ol com-
mand, and the increased Joss ol his
personal time. His answer was short
and to the point: "Because what we
do is important and my country
needs us o do it

This pride is the result of the
heritage of the citizen soldier in our
country’s history. The militia [orces
fought belore we were a country,
fought to make us a country, and
[ought o keep us a country. This
proud scnse ol heritage continues in
the reserves today. One unit |
worked with could trace a lamily
lincage back o pre-Civil War ser-
vice. I admired the pride of a
reserve soldier when he spoke 1o
me aboul his relatives who [ought at
Gettysburg, the Ardennes, and the
Battle of the Bulge. Everyone
shared in the pride of their units
when  the regimental  battde  [lags
from the Civil War were unfurled.
Very [ew active units have such
long, proud histories.

There's progress to be made

My assignment in reserve com-
ponent duty was not without [rustra-
tion. On many occasions when 1 or
my team would go o a unit o give
instruction, they were not prepared
lo receive . Somelimes,  units
would simply gather bodies (o satis-
[y ws. The right people weren't
trained. Why did this happen?

Poor planning or unimaginative
training plans that [ail to take ad-
vantage ol locally available training
opportunities are o common prob-
lem,

Overtasking in the reserve com-
ponents is another  dilliculty  that
comes [rom many directions. The
active  component  CAPSTONE
units cause some ol the problems.

They need to realize how important
it is to get information o the
reserve  components  on  time.
Reserve component  unils are  re-
quired to construct a yearly training
plan, which they must submit in the
last quarter of the training year.
Too often, the reserve component
units get no CAPSTONE guidance
until alter the deadline —and the
plan must be rewritten.

Active component  oflicers  will
also find some personal and profes-
stonal  [rustrations  attend  reserve
component  duty. Working  with
reserve unils may remove you and
your [amily [rom some of the "com-
forts of home" you arce accustomed
Lo finding on or near an Army post,
You will need to be prepared o
cope with linding your own services
when the post medical and dental
lacilitics and the nearest PX may be
far away.

On the professional side, you may
feel—and indeed be—(urther from
the mainstream of carcer advance-
ment than you want to be. Reserve
component duty is important, satisly-
ing, and challenging, but the
rewards in terms of promotion are
slower,

Even  with  the disadvantages,
there’s no better way (o learn the
structure  and  potential  of  Total
Army than by getling involved with
the Reserve Components. This is
duty that puts you on the ling,
making you truly the vital link in the
chain of Reserve and Active units
prepared —and preparing — (o stand
strong in our nation’s delense.

CPT William G. Snider was conunis-
sioned in 1979, His previous assign-
ments  include:  platoon  leader, D
Co., H7th Enginecr Battalion, execu-
tive officer, 237th Engincer Battalion,
FRG and Engineer Advisor, Readi-
ness Group Seneca in upstate New
York. He is a graduate of EOBC,
EQAC, and CAS3. CPT Snider is
currently on the Department of the
Anmny Staff, National Guard Bureau,
the Pentagon.
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COUNTERMOBILITY MATERIALS
FOR THE LIGHT INFANTRY DIVISION

fast and flexible methods for successful light division

by CPT Kevin J. Wilson

A s the light infantry divisions rise

up [rom the Army’s drawing
board and become live, deployable
combat units, they lace many chal-
lenges.

One of the biggest is procuring
Class IV and Class V counter-
mobility materials crucial to the
units’ success. IU's true that light
units train  for field expedient
methods and the use of locally
procured materials. But anything
may happen on the real battleficld;
the division must be ready to fight
when local materials are not avail-
able. Light units nced a quick,
responsive, [lexible supply system.

Organization and support

The light infantry division is
designed as a rapidly deployable
force capable of fighting in low in-
tensity  conflicts.  Properly  aug-
menlted, it can also enter medium to
high intensity conflicts. By itself, the
division is sustainable as a light com-
bat force for 48 to 72 hours.

The light division is oriented
around three mancuver brigades,
each consisting of three light in-
fantry battalions. The division sup-
port command (DISCOM) provides
support in the brigade support area
(BSA) using the forward area sup-
port team (FAST), rather than the
forward support battalion (FSB).

The FAST is a lask-organized
configuration made up of platoons
and companies from the provisional
supply, transportation, maintenance,
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and medical battalions, as well as
other combal service support units.
The FAST provides the same lunc-
tion as the FSB, only on a smaller
scale.

Current problems

The FAST concept is good, but
poscs some problems. It takes too
long for requests to move through
the system. Lifting and hauling as-
sets to move materiel forward of the
BSA are not readily available.

The current procedures for plan-
ning, rcquesting, distributing, pack-
aging and (ransporling counter-
mobility matericl arc lime-consum-
ing, labor intensive, and inefficient.
Commanders must often divert key
personnel  and  equipment o get
critical countermobility items for-
ward.

Ordering is difficult. Each type of
countermobility materiel must be re-
quested separately through two dil-
ferent supply channcls. Distribution
is also handled through separate
channels. It takes a lot of manpower
and cquipment to break matericl
down from bulk configuration and
repackage it into usable confligura-
tions. Scarce (ransportation asscts
mean it's a tremendous problem to
bring materiel forward.

Preconfigured solutions

The preconligured unit  load
(PUL) concept offers an excellent
solution Lo these problems. Each
PUL contains all the materials and

tools needed to construct an ob-
stacle on a 100-meler increment of
a linear obstacle. One such load is
alrcady in the Army supply system.
It includes everything the unit needs
to construct 100 meters of triple-
standard concertina  fence, even
gloves and sledgchammers.

This PUL is still awaiting linal ap-
proval by the Army Materiel Com-
mand (AMC). Once it is approved
and put to work, further PULs will
be developed based on inpul from
the light units and branch schools.

All packages developed for light
units must meet two stipulations:
equipment organic to light units
must be able to handle them, and
they must be configurable on pallets
or in A-22 cargo bags for air
transport.

The advantages PULs offer are
that they simplify requesting proce-
dures, eliminate time-consuming cal-
culations and eliminate errors made
when components are ordered sep-
arately.

Units can save much ol the time
cnginecrs are forced o wasle in
waiting for materials. How? Ech-
elon units above division can con-
figure loads of countermobility ma-
terials as push packages. These will
be sent forward soon after the oper-
ations order goes lo subordinate
units.

Load conligurations are bascd on
the appropriate stall cngineer’s es-
timate, For those materials not avail-
able in push packages, task [orce



and brigade engineers will still have
to base malteriel requests on their
barrier plans.

Moving the materiel

Transportation asscts in the light
division arc limited. Using organic
assets, the light division can trans-
port two infantry battalions in
trucks and one in UH-60 hclicop-
ters. That equates to roughly one
third of the manuever units and
does not include other combalt, com-
bat support, and combat service sup-
porl unil requirements.

Light divisions have limited ca-
pacily to  handle countermobility
materials. The vehicle and person-
nel limits are severe, and the FAST
has only four or five forkliflts. Most
of thesc must be used at the am-
munition transfer point (ATP) while
the others will be required to han-
dle other classes of supplies.

In other words, when counter-
mobility materiel reaches the BSA,
there may nol be enough trucks or
forklilts available o move it to the
obstacle site.

Movement solutions

Some possible solutions? — There
are several alternatives that can al-
leviate the burden on the light
division, Supplics can  be pul
through from the corps support
area Lo the base support arca on
corps lransportation assets. To
develop this Lransport option and
make it work, planners are consider-
ing the use of logistic supply rclease
points (LSRP). The LSRP would be
close cnough to the obstacle loca-
tion so that assets organic to the
light could haul or drag the materiel
(o the obstacle site. ALl the same
time, the LSRP would be sccure
against enemy direet fire weapons,

Another way L0 ease the problem
would be (o install commercially
available hydraulic lilt tailgates on
selected vehicles. Trucks with lift
gates could load themselves and
other vehicles. Even with the added

tailgates, the vehicles would still be
air transportable.

The small emplacement excavator
(SEE), which is organic to light
units, will play an important part in
handling countermobility matericl
far forward on the battlefield. Al-
though capable, SEEs are awkward
and slow in unloading pallets. Their
effectiveness could be increased if
grab hooks or [labricated tines that
fit the buckets could be added.
These could be temporarily in-
stalled on the buckets.

Air supply

Maximum use of organic aviation
assets al the division and corps level
should also be considered. Air trans-
port offers speed, flexibility, and
agility. Both UH-60 and CH-47 air-
craft can haul internal and external
louds, and can drop payloads at the
obslacle site. Requests for organic
aviation assels go through opera-
tions channels and can be submitted
as preplanned or immediate  re-
quests.

Air Force cargo aircrall can
quickly deliver large shipments (o

The engineer is the key

to successfully handling

countermobility materiel
in the light division.

forward areas of the battlefield.
Delivery methods include air drops
(HALQ, freedrop, low velocity, and
high velocity drops), and low al-
titude parachute extraction systems
(LAPES).

Preplanned  requests  for  Air
Force aircrall go through Army
channels and typically require 48

hours advance notification. Im-
mediate air requests, (o be used
under  eritical  circumstlances,  are

submitted through the Air Force
Aviation Liaison Officer.

Corps air drop rigging companies
can prepare 200 short tons per day

for airdrop and 50 short tons per
day for LAPES delivery. Each divi-
sion is designated the support of
one rigging company during war-
time. In reality, only one active duty
and (wo reserve componcnl com-
panics exist. Rigging support will be
limited for contingency and initial
periods ol operation, but should not
cause air drop to be dismissed as a
viable means of delivery.

The engineer puts it together

The engincer is the key to suc-
cesslully  handling  countermobility
materiel in the light division. When
he makes his engineer estimate, he
must consider obstacle prioritics, ac-
curate locations for prestaging, and
possible drop zones for rotary and
fixed wing aircralt. Concise and
detailed information must be sub-
mitted to the mancuver unit S3 and
$4 so they can coordinate the maxi-
mum use of available transportation
assels.

The engineer must be the driving
force to improve the acquisition of
countermobility materiel il the light
division is Lo succeed. Mcthods for
requesting and distributing matericl
must be fast and flexible. All avail-
able transportation must be ex-
ploited for maximum cffectiveness,
Finally, preplanning at all levels is
essential:  preconfliguring, prestag-
ing, prerigging, and preplanned re-
quests make the difference between
vulnerability and a fortificd light
division ready to fight — and win.

CPT Kevin J. Wilson is assigned to
the Directorate of Plans, Training,
and Mobilization at Fort Leonard
Wood, Missouri. He has scrved as a
platoon leader, XO and battalion 54
with the 65th  Engineer Batlalion,
25th  Infantry  Division  (light) at
Schoficld Barracks, Hawaii. CPT Wil-
son holds a B.S. in industrial en-
gineering from Bemidji State Univer-
sity, and is a graduate of EOBC and
EOAC.
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AHUAS TARA 87 HONDURAS —

The best training available anywhere

by LTC George L. Cajigal

Tn some, "good Lraining" means
anything done in adverse condi-
tions such as cold, hard rain, or the
obscurity of night, But if realistic
practice and execution of ARTEP
and other tasks are good (raining,
then T've never implemented better
training than | did during exercises
under the tropical sunshine of Hon-
duras.

Task Force Tiger deployed 1o
Jamastran, Honduras on 3 January
1987 to conduct engineer operations
in support of a joint combined exer-
cise, Ahuas Tara (AT) 87.

Qur engincer mission was airlield
repair and upgrade —a standard job
for the 27th Engineer Baltalion
(Combat) (Airborne). In this casc
the 3-month length of the deploy-
ment was the primary challenge.
How much could we do with the
time? The record says plenty,

Moving in

The home front. The battalion’s
Family Support Group had been in
place for three years. In the
predeployment period and over the
next three months, the mutual assis-
tance group had the first full-scale
test of its capacity to keep the home
link solid.

They had a big job. Not only did
we deploy all but Bravo Company
of the 27th, we also took a Logisti-
cal Support Element made up ol
small elements [rom 1st Corps Sup-
port Command, an clement from
the 35th Signal Brigade, a U.S. Air
Force element [rom the 840th Civil
Engineering Squadron, and a Civil
Allairs NCO Lo serve as our 5.

Deployment execution. Qur equip-
ment embarked from Wilmington,
N.C., on a roll-on/roll-off ship, the
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Cape Douglass, thus practicing
equipment-deployment  operations
under optimum conditions [rom a
modern port,

The advance party and equip-
ment  operators  began  AirLand
operations by [lying into Palmerola
Air Base, Honduras. From there,
the equipment operators drove to
San Lorenzo, where they offloaded
the ship and convoyed o Jamastran.

A week later, 210 soldiers made
an airborne drop into the Jamastran
airficld. By this time the unit had
practiced a good number of the
movement modes of our ARTEP
deployment tasks as well as some
airborne infantry tasks.

A secure base. Our [irst tactical
mission on the ground was Lo secure
the airfield and the base camp sile.
We knew thal any stay of more than
two weeks at one site made it
worthwhile to set up properly. We
built a solid, 500-meter square base
camp which housed all facilities ex-
cept [or the water point, 7 kilo-
meters away; the bulk POL storage
area outside the gate, and the or-
ganizational maintenance shops by
the airfield.

We factored two threals into our
base camp design: a terrorist hil,
and a guerrilla attack. We erected
triple standard concertina fences, 25
melers aparl, around the perimeter.
Inside, we built six guard towers.
Four were manned during the day;
al night, all six were guarded by per-
sonnel with starlight scopes. We
also built 200 individual and crew-
served fighting positions inside the
perimeter road of the base camp.
Ensuring (hat all construction met
ARTEP standards proved an oul-
standing training excrcise.

Engineer missions

Alter [linishing the base camp, the
task force reorganized into (wo
lcams. Team Alpha—ecquipment
heavy —took responsibility for the
airfield upgrade. Team Charlie be-
came combal engineer heavy, and
undertook different missions.

Team Alpha effort. Tcam Alpha
repaired a 4,587-foot by 60-foot
flight landing strip (FLS). They sta-
bilized it with cement and expanded
the parking apron Lo a Movement
of the Ground (MOG) for live CI130
aircraft, and built a 1.5-kilometer ac-
cess road.

The team worked 24-hour opera-
tions on the airficld [or four weeks.
This gave us the opportunily Lo
train for work and sleep manage-
ment in sustained operations.

The soil stabilization called for in-
novation—it took too long to place
the cement manually, Aller several
days Lesting for more ellicient ways
to apply the cement, we settled on a
method which cut time by 75 per-
cent. We loaded cement in a scra-
per, spread it in 60 by 300-foot
strips, mixed it with rototillers, wet
it down with water distributors, and
compacted it to specilications. Over
2 and 1/2 million pounds ol cecment
had to be manhandled into the
scrapers during the operation.

Team Charlie ¢ffort. The combat
engineers of Team Charlie had four
basic missions or lasks, which they
carricd out in a tactical posture.
The four platoons rotated on a four
week plan.

The element in the security cycle
perlormed security tasks for the
base camp and waler poinl. The
platoon on "mission” conducted
demolitions in support of Excrcise



Blazing Trails on the northern
mountains and helipad construction
al Palmerola Air Base. The platoon
in the training cycle planned and ex-
ceuted a week-long field excreise,
The fourth group put their backs
into support of the horizontal con-
struction effort.

We covered many ARTEP and
soldier tasks—including small unit
infantry Lasks, bridge demolitions,
and airmobile operations. Platoon
leadership had a superb opportunity
to exercise troop leading proce-
dures and work for unit cohesion.
Each leader developed a schedule
and an evaluation plan for the dif-
ferent individual and collective tasks
Lo be trained.

We were also fortunate to have
the opportunity to train for
mincflicld detection with Honduran
soldiers. These soldiers, who rou-
tinely sweep for live mines on the
Nicaraguan border, brought a sense
of urgeney to the training.

Civic action

Civic action effort got attention
too. Qur vertical construction
platoon built a classroom building
for the Jamastran school, using the
design of a tropical hut. The
platoon also built a playground and
made minor repairs 1o other build-
ings.

With the help of the well-drilling
team [rom our sister task force to
the south, we helped local workers
to set up a manual water pump. We
also used available time and equip-
ment Lo grade short farm-to-market
roads.

Under the direction and support
of the medical personnel of JTF-
Bravo, we conducted a medical
rcadiness mission that served over
500 civilians.

Phase 11 operations

When  the  Jamastran  airficld
project was [inished, the task [orce
displaced to Palmerola Air Base,
convoying all equipment. We took
advantage of this move to conduct
further deployment training.

The 27th Engineer Battalion’s rapid cement application methods
enabled them to cut work time by 75 percent.

On the carly morning of 17
February, two C130 aircralt landed
on our newly upgraded FLS. They
picked up 108 jumpers who con-
ducted an airborne drop on La Paz
drop zone, near Palmerola. On the
ground, the troops secured two land-
ing zones from which they were ex-
tracted by CH-47 helicopters, to a
location near our ncw camp, and
marched 4 1/2 miles to their new
home.

At Palmerola, the Light Equip-
ment Platoon of C Company built a
MOG for a dozen C130 aircraft.
We cut the 1,450-foot by 600-foot
apron from virgin ground. The pro-
ject demanded as much earthmov-
ing as the airfield at Jamastran.
Luckily, the short haul distances
made the job easier. We used the
method for stabilizing the surface

developed earlier, though high
winds somctimes impeded  our
progress.

Alpha  Company's  equipment

platoon buill a cargo slaging arca
adjacenl o the apron, They capped
the surface with crushed stone, but

couldn’t finish the project because
the local contractor was unable to
deliver the crushed stone. This
taught us that the industrial capacity
of developing countries sometimes
can't support even moderale con-
struction efforts.

The combat engincer platoons
worked hard both inside and out-
side the base. Charlie Company's
1st platoon deployed to the north
coast and rappelled into the moun-
tains to construct two helicopter
landing zones. The company also
built two 147-foot culverts under the
access ramps [rom tlaxiway (o the
apron and loaded the cement bags
for the stabilization. Finally, (hey
built a 200-man protective shelter
with sand grids in support ol Joint
Task Force Bravo.

To round it all out, the combaten-
gineers  conducted  airborne  re-
fresher training [or members of the
548th Engincer Battalion (Combat)
(Heavy), who were transitioning 10
the 37th Enginecr Battalion (Com-
bat)  (Airborne). This  (raining
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employed the [acilities of the Hon-
duran Army airborne school.

We also shared in combined train-
ing as 120 of our troopers jumped
from a Honduran C47 while 120
Hondurans jumped from one of our
CH-47s. Our paratroopers found
the jump from World-War-Il era
aircrall quite a thrill.

Redeployment

We used intratheater air (o
transport the majority of our en-
gincer equipment from the newly
constructed apron (o the airfield
built by our sister task lorce near
the port of San Lorenzo. From
there, the equipment was (rans-
ported a short distance Lo the port
and staged for loading,

This port was not as well-
cquipped as Wilmington, so the
Cape Douglass could not be as fully
loaded as during deployment. We
were forced to redeploy the re-
mainder of our equipment on oppor-
tunity shipping.

Qur personnel moved by air from
Palmerola to Pope Air Force Base
back in North Carolina and [inished
redeploying by 28 March. By this
time we had practiced every mode
ol transportation we arc expecled Lo
use except heavy drop ol equipment
and low altitude parachute extrac-
tion system (LAPES).

Total training

The 27th came home almost total-
ly traincd. We had deployed, se-
cured and sustained ourselves in a
foreign environment; we had con-
ducted civic action operations. Most
important, we had fully integrated
individual and collective tasks into
our exercise mission. Headquarters
and headquarter company trained
160 of its 201 tasks and subtasks. A
and B companies trained on 206 of
their 289 ARTEP tasks. A score-
card like this—won in the field
under demanding conditions — just
can’'t be beal, The 27th is on the
record —there’s no better training in
the world than Ahuas Tara.
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So You're Converting to Light?

The 13th Engineer Battalion
recently completed its conversion
to the light engineers. We travelled
a long, hard road to success, and
on the way absorbed changes in
the concept and doctrine of light
engineers—as well as in our
MTO&E. For you in engineer units
on the line for conversion to light,
here are some observations.

First sergeant: Keep physical
training high on your agenda. That
long road gets longer when ruck-
sacks are full. Instill in your NCOs
and men that in a light infantry
division, they have to be infantry in
their hearts, and engineers in their
minds. Despite all the high-tech
equipment, they still conduct
movement to contact or assaults
with the infantry unit they support.

Battalion staff: Most of your sol-
diers have a non-combat MOS.
They will need time—and your un-
derstanding—as they march the
road to light. Soldiers in a field
bivouac with HHC have to help
fight the rear battle and secure the
bivouac. Don't let tactical training
slide by so you can finish a DF or

LTC George L. Cajigal is com-
mander of the 27th Engineer Bat-
talion (Combat) (Airborne), Fon
Bragg, North Carolina. A graduate of
the Armed Forces Staff College and
CGSC, LTC Cajigal received his
commission through OCS. He holds
a BA in political science from
Western Carolina University, an MA
in sociology from Pacific Lutheran
University, and an MS in civil en-
gineering from North Carolina State
University. He is a registered profes-
sional engineer in Virginia. LTC
Cajigal has served in many troop and
staff  assignments  in Europe,
CONUS, Vietnam and South Am-
erica.

move another vehicle out of the
motor pool bay.

Platoon sergeant: You are THE
man. You'll have to give 110 per-
cent to conversion. Look to the fu-
ture. Get your troops fired up for
their dual roles as engineers and
infantrymen. Go to Ranger School.

Engineer soldier; You are the
light's success. Without you, there
is no unity in the unit. Be proud to
be a light engineer. Sure, it's har-
der to walk 12 miles with a ruck-
sack than to load up in a 5-ton or
an APC. But when you're done,
the feeling is great. Take subcour-
ses and learn all you can. Make
your NCOs teach you. Show them
you can do their job—learn the
next higher skill level. In battle,
you might become an NCO
sooner than you think.

Most important, if you have an
idea—speak up. Your brain is your
most important asset. Many times
it can make up for a lack of equip-
ment or resources. Support your
NCOs and officers.

Battalion commander: Sir, don't
let your battalion get wrapped
around the axle trying to reinvent
the wheel. Consider having your
unit personnel contact their coun-
terparts in a unit that has already
completed conversion. Don’t rely
on after-action reports or lessons
learned papers. Talk with the
people who learned the hard
way —officer to officer, NCO to
NCO.

Good luck to all of you—en-
gineers blaze the trail for those
who lead.

Best of luck to all of you,
SFC Glen Baxter,

HHC, 13th Engineer Battalion
Fort Ord, California



LESSONS LEARNED

These Lessons Learned were complled from
worldwide training exercises, Integration Centers, and
TRADOC schools. It is hoped that by sharing these ex-
periences, all members of the engineer community
will benefit.

Some of the subjects discussed In these Lessons
Learned involve construction in Latin America,
sandbag construction in Vietnam, replacement of fuel
blivets, care of communications equipment in hot
climates, and use of orange bicycle pennants to mark
breached lanes through obstacles,

Items for Lessons Learned are always welcome. If
you have any information concerning doctrine, equip-
ment, and materiel from exercises, please send It to:
U.S. Army Engineer School, Directorate of Evaluation
and Standardization, ATTN: ATZA-ES, Stop 271, Fort
Belvoir, Virginia 22060-5000.

SURVIVABILITY

Critical blade assets

ISSUE: Maneuver units do not understand the
criticality for maximizing the use of blade assets.

REMARKS: A wunit found that their associated
maneuver unit did not understand the criticality of
making maximum use of dozers. During linkup with
the task force, dozers typically remained idle at the En-
gineer Coordination Point (ECP) for excessive periods
of time. In one case, three dozers sat at an ECP for 15
hours.

Siting of survivability positions posed problems. Fre-
quently, engineers would site positions with maneuver
unit platoon/team sergeants and begin digging only to
be later moved by the maneuver platoon/team leader.
The problem was further exacerbated when the task
force commander arrived and decided to relocate the
positions. The end result was incomplete defensive
preparation and bad feelings between the maneuver
and engineer units.

SOLUTION: Combined arms training with the
habitually associated engineer units is a must. En-
gineers should always advise the maneuver com-
mander of their capabilities and how they are able to
assist him. It is the engineer's responsibility to be
productive even If lacking a timely response from the
maneuver unit. The maneuver commander and staff
have a number of problems that they have to solve.
The engineer has to help with the burden by seeking
early guidance from them and, if necessary, initiating
work. Remember, one of the tenets of AirLand battle
doctrine is initiative. Engineers must use their initiative
(National Training Center).

CONSTRUCTION IN LATIN AMERICA

Quality control

ISSUE: Construction projects lacked quality control.

REMARKS: Construction projects lack quality
control most frequently when supervisors are absent,
Quality is further degraded when soldiers are not
concerned with their work and rely upon experience
from past projects while ignoring current speci-
fications.
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SOLUTION: Supervisors must remain on site during
construction. They must be Intimately familiar with
specifications for the work to be accomplished and
enforce the standards.

Appoint an inspection team to check construction
standards throughout the project.

Prior to deployment, give classes on cut and fill
stakes to officers, NCOs and operators.

Define a chain of command for each sub-mission.
(27th Engr Bn)

Have the S3 construction section determine in ad-
vance the quality control standards for the project.
These standards must relate to the type of design/con-
struction, i.e., hasty/deliberate, temporary/permanent,
one year/10-20 years. Once these standards have
been determined, a quality control plan can then be
developed by the units.

Train quality control personnel in expedient inspec-
tion methods to ensure specifications are met without
delaying construction. (27th Engr Bn)

Construction site reconnaissance

ISSUE: Reconnaissance of construction site
provided Inadequate information for a complete
design.

REMARKS: Two site surveys were made prior to
deployment. Due to constraints on transporting soil
out of the country without substantial coordination
and quarantine time, laboratory soils surveys could
not be conducted. Limited climatic data, as well as
terrain intelligence, added to the problems of in-
sufficient information.

SOLUTION: Designs were conducted on site.
Geometric criteria can be determined using TM 5-330,
worldwide climatic maps, verification of limited
temperature data and 1:50,000-scale maps. Soils data
was acquired by field tests and compared with stan-
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dard curves. Temporary curves were developed using
a solls pentrometer to determine acceptability in place
of airfield indexes and using the nuclear densometer
to determine actual dry density and moisture content.
Optimum moisture content and dry density was then
assumed based on these data until complete analysis
was finished. While these data proved to be adequate
for hasty designs, laboratory data greatly improves
construction standards. (27th Engr Bn)

Construction drainage

ISSUE: Plan for construction drainage regardless of
climate conditions.

REMARKS: Climatic data for the region indicated
that less than one inch of rain falls normally during the
period March through April. For this reason, construc-
tion plans did not include an effective drainage plan.
An airstrip under construction was nearly completed
when it began to rain for five days. Even though
drainage was adequate in most areas and the strip
sustained little damage, the Air Force would not use
the newly constructed wet airstrip.

SOLUTION: To combat the damage and improve
the wearing surface, mix river sand and gravel into the
airfield surface. In the long run, the rain caused the
building of a better airfield because it revealed natural
drainage patterns and provided an appreciation for
the magnitude of the tropical rainy seasons. (27th
Engr Bn)

Dozer size selection

ISSUE: Smaller dozers can be more effective in soft
soils.

REMARKS: It has been observed that the
Ecuadorian Army is having much success using CAT
D-6 dozers in soft soil instead of the much larger and
heavier D-7s. The success is attributed to operator ex-
perience in soft soil conditions and the fact that
smaller dozers transmit lesser ground pressure to the
soil.



SOLUTION: Whenever possible a D-5 or D-6 dozer
should be used for working in soft loose soll. The
lighter weight of the equipment should enable it to
maneuver better in this type of soll.

Make shallow cuts and avoid filling the dozer blade
to the point where tracks slip. Track slippage in this
condition will cause the ground to become unstable.

Plan the work site so the equipment will be working
in a forward and backward motion as much as pos-
sible.

Dozer operators should train in soft loose soll to

learn the necessary techniques needed for working in
that type of environment. (636th Engr Bn)

VIETNAM LESSONS LEARNED

Sandbag construction

ISSUE: Sandbag structures serve as expedient sub-
stitutes for construction materials.

REMARKS: Construction of headwalls for culverts
with sandbags Is, at best, expedient. Durability is not
as good as can be expected, but it can be improved.

SOLUTION: Durability of sandbag structures can be
improved by adding cement to the materials in the
sandbag. The best proportion is about 1:20 cement to
soil. The sandbag should only be filled 2/3 full with the
mixture. This allows forming of the individual
sandbags to give a tight, interlocking pattern which in-
creases the strength of the structure. The manpower
expenditure is only slightly greater, and the durability
is markedly improved. (Vietnam, 62nd EBC)

LOGISTICS

Lumber supply

ISSUE: Air transportation of large amounts of lum-
ber is impractical.

REMARKS: Because a contract to have lumber
procured locally was not executed prior to arrival, it
was necessary to ship lumber by C130 and CH47
aircraft to Mocoron. Resources required for this
proved to be very inefficient. Since locally procured
lumber Is rough cut, unfinished, and heavy (45
pounds per three feet for pine), it was difficult to
transport. The procedure for C130 aircraft involved
mating two 463L pallets together and building end
walls for the elongated platform. It required the use of
an Air Force K-loader, a critical item of equipment
generally not available for such use.

SOLUTION: Intensely monitor local purchase con-
tracts to insure their completion before arrival if re-
quired. If lumber must be procured locally, preposi-
tion it on site when possible. (27th Engr Bn)

Replacement of blivets

ISSUE: Defective 500-gallon fuel blivets.

REMARKS: A unit acquired new 500-gallon fuel
blivets for an exercise and discovered that 15 percent
of the new blivets were defective on use. Sixty percent
of the Low Altitude Parachute Extraction System
(LAPES) resupply missions damaged at least one
blivet. These defective and destroyed blivets drastical-
ly reduced the number available for resupply.

SOLUTION: It was found necessary to have a 20
percent excess of blivets in order to replace those
defective and damaged. (27th Engr Bn)

PLL shortages

ISSUE: Maintenance for equipment belonging to
attached units.

REMARKS: Attachments arrived with equipment for
which the support unit had no PLL or demand history.
One particular problem was 5K and 10K generators
used to power RATT rigs and DS communication
vans.
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SOLUTION: The commander must ensure that care-
ful maintenance planning Is done to include support
for all organic and attached equipment. PLL must be
modified appropriately and applicable technical
manuals be obtained prior to deployment. (27th Engr
Bn)

INTELLIGENCE

Intelligence operations

ISSUE: Incomplete and inaccurate weather data.

REMARKS: Climatic data and weather forecast of
the Mocoron area was insufficient and inaccurate be-
cause weather forecasting agencies and equipment
are not available in country. The lack of information
made it difficult to effectively make accurate operation-
al decisions concerning aviation support and con-
struction activities.

SOLUTION: A military linkup with the National
Weather Service in Florida may prove to be useful
since the service has access to forecast information
for the area. Use international and maritime weather
service for additional climatic data. (27th Engr Bn)

Lack of intelligence data

ISSUE: Lack of intelligence information from com-
mand channels prevented unit from making effective
operational decisions.

REMARKS: The unit received virtually no intel-
ligence through command channels relative to the
area of operations. Intelligence relevant to the area of
operations was obtained by the unit through direct
reconnaissance and the local populace. Repeated re-
quests for aerial photography went unanswered.

SOLUTION: Intelligence summaries need to be
made available to deployed units applicable to the
area of operations. Daily updates must be provided to
the units even if the update constitutes a negative
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report. Key leaders should be briefed on highly sensi-
tive information so as to enable them to make more ef-
fective operational decisions. (27th Engr Bn)

COMMUNICATIONS

Communication backup

ISSUE: Communication lines in the vicinity of con-
struction sites are susceptible to damage.

REMARKS: Construction equipment and other
vehicles on site, such as tracked vehicles, often cut
communication lines lying on the ground.

SOLUTION: Run two strands of communication
wire between each field phone and switchboard. By
burying the lines along different paths, there is an
increased probability that one line will remain
operational.

Communication equipment in hot climates.

ISSUE: Hot weather causes radios to overheat.

REMARKS: HR/RATT rigs operating in Latin America
without air conditioners experienced numerous heat
related problems. Radios often malfunctioned during
prolonged use due to the hot climate, hampering com-
munications.

SOLUTION: Air conditioners should be deployed
with HR/RATT rigs when they deploy to hot climates.
Monitoring and shutdown of radios should take place
when air conditioners are not available and tempera-
tures dictate. (27th Engr Bn)

MAINTENANCE

M929A 1 transmission mounting bolts.

ISSUE: Loose transmission mounting bolts on
M929A1 series vehicles.



REMARKS: Transmission mounting bolts on several
M929A1 5-ton dump trucks worked loose causing the
transmission on one truck to fall to the ground, crack-
ing the transmission casing. Another truck ex-
perienced twao stripped bolts which had to be drilled
out.

SOLUTION: Commanders should make their per-
sonnel aware of potential problems. Remove old bolts
and replace with case hardened steel bolts and lock
washers. Check bolts as part of PMCS and more
often during operations, for looseness, cracks or
other defects and correct as necessary. (20th Engr
Bn)

SAFETY

Air valve caps

ISSUE: Defective air valve caps (TACOM Safety-of-
Use Message)

REMARKS: TACOM issued a warning on the use of
air valve caps manufactured by the Eaton Dill Corpora-
tion.

Use of the air valve caps poses a potential safety
hazard due to the loss of tire pressure.

The air valve caps have been issued to all branches
of the military where they are used on almost every
military vehicle.

The safety-of-use message was disseminated in
TACOM message, AMSTA-QRT, 131400Z Aug 87, sub-
ject: Safety-of-Use Message, number 87-63, Advisory
'"Technical/Maintenance" Potential Safety Hazard
When Using Eaton Dill Air Valve Caps on Wheeled
and Tracked Vehicles (All Military Vehicles).

The air valve caps manufactured by Eaton Dill Cor-
poration have the following NSN and part numbers:

NSN: 1650-00-222-4525
PN: MS20813-1

These caps can be easlly identified. They are yellow
and stamped with the Eaton trademark "Dill" and part
number MS20813-1. Two types of caps are identified
with the above stated markings. The defective caps
have a plain black gasket with a clearly visible brass
center ring. Both caps were produced on contract
DAA EO7-86-C-1388.

SOLUTION: TACOM has highly recommended an in-
spection be made on all vehicles that use this air valve
cap and destroy all caps that meet all of the above
listed criteria. (TACOM)

MISCELLANEOUS TOPICS

Field sanitation

ISSUE: Duties for monitoring field sanitation must
be clearly delineated.

REMARKS: Throughout the deployment period
there were four latrine areas built at the camp, consist-
ing of six toilet seats and five urinals per point. The
battalion aid station was given the responsibility for in-
specting field sanitation. This included inspection of
the mess hall, water points and latrines on a dally
basis. However, there was no one detailed to maintain
the latrines.

SOLUTION: Commanders should ensure that a field
sanitation team is appointed to maintain field hygiene
standards. The aid station personnel will inspect
hygiene conditions but should not be expected to
maintain the latrine areas. (27th Engr Bn)

Rigging

ISSUE: Rigging manuals do not always accurately
reflect use of unit rigging equipment.

Engineer 47



REMARKS: All dump trucks, tilt bed trailers and en-
gineer equipment require unit preparation and addi-
tional equipment for air drop. Most of this equipment
must be fabricated. Rigging manuals list and describe
most of the parts required, however, in several cases
the rigging manuals were inadequate.

SOLUTION: Develop complete lists of pre-rig and
unit rigging parts required for each item of equipment.
Have these items procured or fabricated and stocked
for deployment. Because some items are not reflected
in the rigging manual, the pre-rig list should be main-
tained as a supplement to the Readiness SOP. (27th
Engr Bn)

Personnel accountability

ISSUE: Accurate personnel accountability was dif-
ficult to maintain.

REMARKS: Personnel were located at four separate
sites. As the construction effort expanded, personnel
were required to move. Constant movement between
sites made it difficult to maintain personnel account-
ability.

SOLUTION: Establish personnel accountability pro-
cedures prior to deployment. Ensure that personnel
sign in and out of each location as they move. Daily
accountability reports should be rendered at the end
of the day upon completion of all work and travel.
(27th Engr Bn)

Civil affairs

ISSUE: Thorough troop briefings are essential prior
to deployment.

REMARKS: A good troop country briefing is
essential to mentally prepare soldiers and leaders for
OCONUS exercises. The task force received a
briefing from a unit which had limited experience in
the area of operations. As a result, the briefing did not
inform soldiers as to what they could expect in terms
of culture and living conditions. The problem was
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exacerbated by the general lack of intelligence
concerning the area.

SOLUTION: Deploying units should coordinate for
briefings as early as possible to allow adequate time
for careful study of existing resources to develop
more accurate and up-to-date area briefings. (27th
EngrBn)

Lane marking system

ISSUE: Innovative methods and simple materials
can be used to mark breached lanes.

REMARKS: A unit tried several methods for marking
breached lanes through obstacles. A system which is
reliable and simple to use was made of readily ob-
tainable or fabricated items.

SOLUTION: One method of marking lanes is to use
two 6-foot pickets driven in the ground on the friendly
side of the breach. Attach to these an orange bicycle
pennant (15 by 24 inches) mounted on a 6-foot
fiberglass staff. Dependent on METT-T, additional pick-
ets with pennants can be added on the enemy side
and engineer tape can be run to delineate the lane. A
green smoke grenade can be used to signal a suc-
cessful breach. Road flares attached to pickets (4-5
feet above ground level) provide a light/thermal signa-
ture. Typically, a soldier with a green flag is used as a
guide for follow-on forces. (19th Eng Bn)

USAES NOTES

ESSAYONS program

ISSUE: Expeditious method to make low-cost chan-
ges and developments to existing systems and force
structures.

REMARKS: Patterned after the Field Artillery’s "Bat-
tleking', a new USAES program, ESSAYONS is a
vehicle for soliciting, testing and implementing ideas



from engineer soldiers in the field regarding improve-
ments in engineer systems, force design, doctrine,
and testing. Evaluation will document shortcomings
and deficiencies that can be quickly remedied and
identify other engineer development requirements. ES-
SAYONS will give your ideas the proper attention, the
the engineer perspective, and, Iif necessary, test your
ideas In an operational environment. It is a quick
method to improve your equipment, organization, or
training. Just clearly describe your proposal in writing
(include a sketch if appropriate) and send to: Com-
mander, USAES, ATTN: ATZA-CDT (ESSAYONS) Fort
Belvair, Virginia 22060. (DCD, CPT Kenney)

Remarks from Engineer leaders (history)

An anonymous engineer company commander from
Reforger 77 was heard to say: "l know no place where
it is written, but an engineer commander must be able
to anticipate the needs of his tactical commander. He
must be ready to create obstacles where the old man
would want them. And he can do this only by knowing
the mind of his commander, his style of fighting, and
the weapons he fights with. He must be so capable
and have confidence to know that should the
maneuver commander suddenly disappear, he could
assume command and fight a successful engage-
ment." (Article written by then Colonel R. S. Kem)

Q. Which Engineer School manuals describe
current doctrine for and employment of the
FASCAM mine system, especially the artillery-
delivered FASCAM system?

A. The Engineer School's Department of Com-
bined Arms(DCA) responds that the school's Scat-
terable Mine Handbook contains current fielding
and systems data as well as planning and employ-
ment considerations. Information can also be found
in FM 20-32 with errata sheet, FC 6-20-5, FM 6-40,
the TSM-MWS Handbook of Concepts for the
Employment of Mine Warfare Systems, and the
draft versions of FM 6-20-40 and FM 6-20-50.

DCA further advises that the engineer is respon-
sible for all mines and minefields, regardless of
delivery system, and must coordinate, through staff
or command channels, with artillery (ADAM/-
RAAMS), aviation (M56/VOLCANQ), Air Force/Navy
(GATOR), and Engineer (GEMSS/FLIPPER) ele-
ments. Staff officers must know delivery techniques
and munition availability in their areas. The engineer
must know employment concepts and delivery tech-
niques to brief the commander. The engineer
recommends each minefield's location, time, and
density, and determines which system is best .

[Fu-u-r Hotline Q & A

Because minefield dimensions, aimpoint deter-
mination, and safety zone dimensions for ADAM
and RAAMS vary based on gunnery data and firing
data location, these factors must be a joint engineer-
artillery decision. The handbook outlines steps re-
quired to calculate artillery-delivered minefields and
includes problems and solutions.

DCA offers specific information and guidance on
the following issues:

e Number of rounds for any one minefield (can
vary by a factor of 6).

e Time required to emplace an artillery-delivered
minefield (can vary from 8-9 minutes to about 1
hour). Number of rounds and firing time are
impacted by firing data, size and density, and
whether fire can be accurately observed.

e Observed fire means fewer rounds are required
to emplace the minefield. DPICM rounds are
used in self-registration mode to adjust fire for
scatterable mine rounds.

e The ADAM/RAAMS minefields are best
employed and most likely to be emplaced In

(continued on page 12)
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Past in Review

throughnormandy’s hedgerows - 1944

By MG Robert R. Ploger, USA
(Rel.)

Immediately after U.S. forces
crossed the Normandy beaches, we
mel the peculiar Normandy terrain.
The country rolled gently—[rom the
upper Moors of buildings we could
sece for miles in any direction,
though little of military value was
visible. On the ground, we could sce
for a hundred yards or less. What
blocked our views? — hedgerows,

Every road, every field, every trail
was bordered by a wall of well-
packed earth 3 [eet thick at the base
and 4 to 6 feet high. These hedges
were  overgrown with bushes and
grass. Trees stood firmly rooted in
their carth walls. They enclosed an
irrcgular maze of [elds that were
seldom larger than 200 by 300
yards. The ficlds opened at one or
two gaps, each with a single swing-
ing gate.

Gl Joe soon learned to use the
hedgerows o advantage. The earth
walls alforded concealment  for
lateral movement and protection
against llying shell fragments. Jeeps
could travel unseen on all roads,
and in the "sunken roads" (old
wagon Lrails) even a 2 1/2-ton truck
was invisible from the [lank. A
machine gun placed at the junction
of two hedgerows commanded two
fields to the [ront or flank. An
automatic weapon al a corner could
deliver enfilade fire along three
"natural" obslacles.

Since tank avenues ol approach
were canalized o roads, antitank
guns were placed to cover curves in
the road or stream crossings where
hedgerows were nolt  conlinuous.
Fields of fire in other directions
were severly limited when weapons
were so placed.

The enemy also cleverly used the
terrain to his best advantage. He
tunneled under hedges, posted
snipers in trees, used many build-
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ings for observation points, and
placed his weapons with skill and in-
genuity. We found that captured
machine gun positions sometimes
consisted of a gun mounted at a
corner of (wo hedges sited for en-
filade fire, with one or more crew
members occupying dugouts and
operating the machine gun by
means ol a string on the trigger.

At times the Germans allowed
waves of infantry to pass their posi-
tions, then shot them in the back
from dug-in hedgerow  positions.
Time and again they ambushed
columns of men or vehicles as they
moved down the confined routes of
communication. We Yanks had
nothing more langible to shoot at
than the top of the next hedge, or
the second or the third. We could
only guess where the fire had
originated.

Until the impetus of the initial as-
sault began to decline, we accepted
the landscape and gave neither time
nor energy Lo overcoming ils
obstacles. Aller the 15th of June,
however, each atlack became more
difficult to carry out. The infantry
needed more and more support
from automatic weapons Lo advance
against an cntrenched encmy. Yet
hedgerows restricted  tanks—and
their mobile, protected machine
guns—to the roads. Any tank ad-
vancing on a road without close in-
fantry support simply invited encmy
antitank fire. Flanking maneuvers
denied the infantry the support Lhey
needed because the tanks could not
follow them. Frontal assaulls were
costly in both men and materials.

The infantry problem was this:
how could we defeat this terrain so
that the infantryman could fight the
enemy?

After learning of an attack to be
launched on a limiled objective by

the infantry on June 22nd, an en-
gincer officer proposed that tanks
accompany the infantry in a cross
country maneuver. Tanks would
move through gaps blown in
hedgerows by charges carried and
placed by engineers. The infantry
commander enthusiastically receiv-
ed this suggestion, and with the help
of the armor and engincer ollicers,
began working out the details of this
operation. They adopted this plan:
the infantry would jump off at 0900
hours covered by overhead direct
automaltic lire from tanks in place
behind the line of departure. As the
assault waves reached the first
hedgerow, engincer (ecams would
place two 25-pound charges in [ront
ol each tank. Alter lighting the pow-
der (rain, the engincers would
retire, the gaps would be blown,
and the tanks would plunge through
the gaps o the next hedgerow,
There the process would be re-

pealed.
The assault would c¢ross 13
hedgerows. Engincers  multiplicd

that number by the number of
tanks, then by two charges per tank
to lind the total explosive require-
ments. Overnight, the charges were
prepared, personnel briefed, and
the ground reconnoitered by com-
manders. The attack proved success-
ful, and marked a milestone in the
history of the division—it was the
first operation on the continent in
which tanks moved cross country in
close support of infantry.

The attack taught us several les-
sons. The 25-pound charges were
not always heavy enough to breach
the dense hedgerows. Test runs in
the division rear showed that 50-
pound charges were the smallest Lo
guarantee positive results. Secondly,
the poor communication link be-
tween tankers and engineers slowed



operations. Tankers neceded a way
to lell engineers where they wanted
a gap so the tactical element—the
tank —would have freedom of ac-
tion. Thirdly, the logistics ol a large
operalion involving lanks were stag-
gering. Using the proven 50-pound
charge in front of each tread of
cach tank for cach hedgerow, the
maleriel needed for a sustained at-
tack grew lo astronomical propor-
tions. Our attached tank battalion,
after all, contained nine platoons.

Imagine a platoon ol tanks four
abreast lasked to support an in-
lantry company attack on an objec-
tive 1 mile away. Aerial photos
show 15 hedgerows conlronting
cach tank. Allowing for possible
flanking maneuvers, 20 hedges must
be cut. Multiply 20 hedges by four
tunks by two charges by 50 pounds
and you have 8{X) pounds or 4 tons
of explosives for cach platoon of
tanks. And each charge had to be
hand carricd cross country, and
hand placed under fire!

This solution was not satisfactory,
but it was a solution. Engineer,
tank, and infantry personnel began
Lo organize and train on this basis.
Meanwhile a scarch for new solu-
tions to the hedgerow problem went
on,

The engineer’s first inclination
was to reduce the supply require-
ments by increasing the clfective-
ness of the explosive. This could be
done by tamping the charges or by
using the internal charges. A ncigh-
boring division dug excavations for
charges in each hedge. Our division
decided that this procedure would
slow the attack and expose skilled
personnel to antitank artillery and
mortar [ire for too long.

Still pursuing the internal charge
principle, our engineers turned their
altention to the tanks. They thought
about using the tanks themselves (o
prepare a cavity in the hedgerow for
internal charges. A search ol cap-
tured  dumps  yielded  several
hundred [leet of steel pipe, 6 inches
in diameter. Engineers cut the pipe
into 4-foot lengths, with one end

APPROVAL FOR A NOVELTY

General Ploger remembers how difficult it was, even in war
time, to get approval to weld pipes to the tanks:

“Impressed with our solution to the hedgerow obstacles, my
commanding general ordered 'prongs' be put on all tanks in the
division. | was also to report personally to higher headquarters
so that this solution could be universally adopted.

| soon lined up work crews: motor maintenance people to cut
and weld pipe and angle iron supports; engineer drivers to
handle the ‘weasels', and engineers to break up TNT blocks,
load 105-mm shell boxes, and prepare powder trains, fuses and
primacord links.

Dutifully, | checked in with the corps headquarters engineer
who listened with considerable interest until | explained about at-
taching the pipes and supports to the tanks. The solution fell out-
side his province, he said. | would have to talk to the ordnance
officer. | soon learned that there was no such officer at corps. |
would have to travel to field army headquarters.

Later and still farther to the rear from my division | found the
ordnance officer and recounted what | considered a noteworthy
success story. His response, however, was deflating.

Such an appendage could NOT be welded to the front of the
tank because that would be tampering with the armor protection
of the tank's final drive mechanism, he said. Furthermore, the
field army headquarters could not approve the solution without
the OK from Chrysler Corporation in Detroit. He could not re-
quest approval based on my story alone, but my division com-
mander could apply, he added.

Meanwhile the fighting continued. | left army headquarters baf-
fled and frustrated.

Back at my division, | was instructed to proceed with existing
plans to modify the tanks. | suspect that some members of our
tank battalion had more success in promoting a "hedgerow
buster'. Reportedly, other tankers later attached remnants of
angle irons from former German beach obstacles to their tanks
and were able to drive right through the hedgerows just as our
pipe "prongs’ had permitted.

For me, | was pleased that an idea had been implemented with
such speed and effectiveness within our division."

closed and pointed. They welded
(wo pipes to the front armor ol a
tank, supporting it with three angle
iron braces.

The modilicd tanks would lunge
into a hedge wherever the tank crew
wanted a gap, picrcing the carth of
the hedgerow  with  holes  which
could be filled with internal
charges. Discarded  shipping  con-
tainers for 105-millimeter artillery
shells proved to be exactly the right
diameter (0 contain the charges—

they held between 15 and 17 pounds
ol crushed TNT. This charge could
blow the nccessary gap. The (wo
charges for cach gap were designed
with four feet of free primacord for
connecting  the  charges.  Fuse
lighters, fuse, and caps alrcady as-
sembled could then be attached (o
the primacord and the [use lighter
pulled.

(continued on page 31)
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This ACROW bridge will be a
stable carrier for bus traffic—the
swing bridge it replaces was
precarious even for travelers on
foot.
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