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EXECUTIVE SUMMARY

l. The light infantry division (LID) is the army's newest division. A
total of five LIDs (four active and one reserve) have been activated and are
in various stages of formation. The LID's organic engineer battalion was
formed quite small in order to meet overall divisional manpower and deploy-
ability constraints. Little is known of the LID's new engineer battalion's

’ concept of operation. Questions arise as to what role, orgenization, and
structure 1is appropriate for divisional and echelons-sbove-division (EAD)
engineers? " This study is a comprehensive assessment of these questions. The
study was sponsored by the Army Development and Employmenc #gency, and per—

" formed by the US Army Engineer Studies Center (ESC).

2. The table of organization and equipment (TOE) mission of the LID
states that it "rapidly deploys to defeat enemy forces in low-intensity con-
flict and, when properly augmented, reinforces US forces committed to a mid-
to high-intensity conflict.”* GEN John A. Wickham Jr., Chief of Staff of the
US Army has commented on these missions and reinforced them by stating "Light
divisions are designed to function in the low— to mid-intensity environment,
to get to crisis areas rapidly, either to deter hostilities or to influence
them to our advantage...with adequate support capability [they] can be used in
mid- to high-intensity conflicts should the need arise.”** Based on this dual
mission, two US Army Training and Doctrine Command scenarios (gamed by the
JIFFY model) were used to generate engineer requirements. The two contrasting
-- but very representative -- sets of theater requirements were in Latin
America and Europe. )

3. The study concluded that the LID engineer battalion, * king alone,
! can successfully support the division during the key combat sit.itions which
occur during the initial phase of a short-duration, low-intensity conflict.
However, the LID needs immediate EAD augmentation to support the division's
key situations which occur during mid- to high-intensity conflicts (Figure i1).
Given the LID's most likely deployment area and the fielding of future mining
and explosive systems, the EAD unit best configured to support the division 1is
the corps airborne battalion (load-and-unload version).

4, The study also concluded that the LID has the right kind and number
of trucks to meet the engineer requirements imposed by various wartime sce-
narios, if logisticians push supplies at least to brigade support areas and
provide occasional helicopter support. Figure 11 provides a comparison of the
equipment mixes generated by each scenario with the current TOEs and the

¢ resultant ESC recommended mix. However, a shown in Figure 1i a l-to-l mix of
ACE~to-SEE equipment (including a full complement of SEE attachments) 1is
better suited than the LID's current TOE mix. This changed equipment mix
would greatly help the divisional engineer battalion meet the requirements
imposed by various scenario conditions.

*Table of Organization and Equipment 77-00J800 (Department of the Army,
1 Apri* 1984).,
"A Proud Place to Be -— a Good Place to Go and Serve,” Army: The
Magazine of landpower, Volume 36-9 (September 1986).

ix
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SCENARIO BASED ENGINEER BATTALION REQUIREMENTS

“Europe
Latin American Todav* Future**

i

Comhat-essential LID Battalion LID Battalion LID Battalion

force (needed at Corps Battalion Alrborne Battalion

H-hour):

: Sustainability
) force (needed at Airborne Battalion Corps Battalion Light Equipment Co
' D+14):

Total force 2 3 24

(battalions)

*Scenario with curreat mining and explosive systenms.
**Scenario with Volcano and improved conventional mines, plus liquid explo-

sives.

; Figure 1
DIVISION EQUIPMENT REQUIREMENTS AND COMPARISON
(In Support of Enginéer Workload)
LID Engineer Battalion
Armored Small
Combat Emplacement Combat Aviation
Earthmover Excavator Brigade
(ACE) Truck (SEE) Helicopters
3 Key situation requirements*
| Latin America 10 3 6 1
Europe 14 2 14 0
Composite scenario** 11 3 9 NA
1988 TOE quantity 6 3 18 30
ESC Recommended quantity Ll*k* 3 1Q% 4k NA

*Important priority groups and preparation and combat time periods.
*%*2/3 Latin America; 1/3 Europe.
***Jith no increase in C-141B sorties, but higher quantities possible if
about a l:1 ratio (ACE:SEE) is maintained.

Figure ii
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5. The study's conclusions and the resulting mobility and countermobil-
ity rvecommendations reinforce the design concepts of the LID. Tn those more
familiar with mechanized and armored operations, the study's final conclusions
may seem very rudimentary. Light infaatry operations with their complementary
engineer support roles outwardly are very basic. However, the simple struc-—
ture tinted with just the right amount and kind of modern technology is very
dynamic and consequently very powerful.

a. When the study project team started this analysis, it had reser-
vations about many of the LID's unusual engineer organizational and opera-—
tional concepts. How adept 1is an engineer battalion with only 290 men
contalning squads without vehicles and only two major kinds of engineer
equipment totaling 24 pieces?

b. ESC's data base was the 13th Engineer Battalion, 7th Infaatry
Division (Light) (7th ID ([L]), stationed at Fort Ord, California. The 7th
ID(L) was selected as ESC's data base because it has been organized longer
than any other LID. During the course of this 12-month study, ESC confirmed
the LID concepts by its analysis and observed the leadership of the 13th
Engineer Battalion through its actual training and practice. For example,
during the August 1986 division certification test, a shortage of ACEs and a
surplus of SEEs was experienced. This result is similar to that projected by
ESC's study findings.

¢» The LID concept works. The fact that it works is known to the
7th ID(L) which, at this writing, has become a highly motivated well trained
elite division. The LID engineer concept makes sense because it is rooted in
historical principles. ' '

(1) The LID has small areas of operation. Engineer workload is
directly equatable to the terrain that engineers must change. Small AOs with
legss area for movement to maneuver leads to reduced engineer requirements.

(2) The LID operates in closed terrain. Engineer workload 1is
reduced in closed terrain because closed terrain offers more natural cover and
obsgtacles. More point obstacles are required than 1linear obstacles, but
overall less effort 1is involved (point obstacles are less time consuming to
construct than linear obstacles). Difficult terrain also slows enemy
advances, giving engineers more time to complete their mission-related tasks.

(3) The LID must deploy fast. LID systems must be light so that
the division can move quickly. These light systems are easy to learn, easy to
operate, and easy to resupply. These characteristics make them very effective
and powerful. For engineers, heavy explosives give way to equipment with
relatively low fuel resupply needs.

(4) The LID has limitations in high-intensity conflict. In
Europe, the LID must be augmented so that threat advantages are offset. This
augmentation requires a heavy brigade for maneuver operations, more artillery
firepower for suppression, and correspondingly, as determined by this study,
one or two corps engineer battalions for altering the terrain.
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6. ESC's findings constitute a data base that can be adjusted if light
infantry concepts or equipment characteristics change 1in the future.
Presently the division accepts certain risks, such as resupply limitations and
lodgement security, that are shared equally by engineers. ESC's recommenda-
tions are based on doctrine, TOEs, and representative scenarios. The
scenarios used by ESC apply the operational concept of the LID to include the
two applications of Combat Aviation Brigade employment, which is currently
under debate. The requirements generated by the scenarios and the resulting
conclusions and recommendations of the study outline rather general recom
mendations that enhance the engineer support to the division. No attempt 1s
made to recommend detailed line item changes to the divisional engineer
battalion's TOE.
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I. INTRODUCTION

1. Purpose. This study analyzes the engineer requirements of the light
infantry division LID under two 1988 wartime scenarios, and determines the
engineer force capabilities needed to support the division.

2. Background.

4 a. During the development of the LID, the size of its divisional
engineer battalion was reduced to meet manpower and deployability constraints.
Little is known about the engineer mission capabilities of this smaller bat-
talion, or the specific needs for engineer support from echelon-above-division
(EAD) units.
b. On 30 July 1985, MG Donald S. Pihl, the Commander of the US Army
Development and Employment Agency (ADEA), wrote LTG E. R. Heiberg III, Chief
of the US Army Corps of Engineers (USACE), asking for hi‘s help in éondugting a
.study to definitively measuré the 1mpact.of the ‘LID's new engineer' organiza-
tional design on the division's operation. MG Norman G. Delbridge, Jr., USACE
Deputy Commander, responded to that request by tasking the US Army Engineer
Studies Center (ESC) with a comprehensive assessment of the LID'e engireering
capabilities and requirements under two likely combat scenarios with veryv
different deployment and battlefield conditioné.
¢+ In September 1985, ESC published a study plan for the project,
3 outlining -its intentions of evaluating the divisions's ability to complete
mobility, countermobilit.:y, survivability, and general ehg.ineering tasks under.
the scenarios approved by the project's Study Advisory Group (SAG). That plan

was accepted at the SAG's first in-process review (IPR) on 10 October 1985 and

is summarized in Annex A.
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d. The 7th LID was ESC's primary source of information and inter-

pretation of the division's published concept of operations, since the 7th LID
had been organized the longest as a LID. In October 1985, the study team
vigsited the 7th LID at Fort Ord, California, to collect data on the division's
engineer requirements. At theAsame time, the 13th Engineer Battalion of the
7th LID developed and staffed the divisional priorities for engineer support
for each combat phase of the scenarios to be considered by the study.

e. A Latin American scenario and priority task lists were approved

by the SAG at the second IPR, 10 December 1985; a European scenario and prior-

A0

.
- ;"_» -

ity task lists were approved at IPR 3, 3 April 1985. A final draft of the |

e

study was completed and presented for comment at IPR 4 on 4 September 1986.

3. Scope. As a requirements-based study, the focus of this effort was
to:

a. Find the time~phased mix of engineer units needed to satisfy the
engineer requirements within the LID's.area of operations (A0).

b. Suggest changes to the division's engineer battalion and engineer
EAD units that would enhance their ability to support the division.

4. Orgahization. Volume I of this report is unclassified and describes
the study's methodology and summarizes significant findings, conclusions, and
recommendations. A series of annexes provide the details of each step in the
assessment and describes the new structures ESC recommends be counsidered for
the division's organic battalion and EAD uﬁits. . Volume II, which is' classi-
fied SECRET, gives the details of the Latin American and European scenarios

that were the basis of this analysis.
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5. Assumptions and Their Significance.

a. ASSUMPTION: The organization of the LID is fixed as of November
1985 and identifies all equipment that will be available to the division
between 1988 and 1992. SIGNIFICANCE: This assumption establishes the divi-
sion's future design capability, ignoring any existing surrogate items of
equipment which could be changed later because of a revised divisional con-
cept, a technology breakthrc;ugh, or delays in developing new equipment.

b. ASSUMPTION: Engineer requirements are accurately represented by
the two JIFFY scenarios developed by the US Army Combined Arms Operations
Research Activity (CAORA) and by the division's operational concept, as pub-
lished by US Army Combined Arms Combat Development Activity (CACDA).1 SIGNIF-
ICANCE: The scenarios provided a wide range of terrain and combat conditions
upon which to base engineer requirements. Where concepts are either changing
or can be interpreted differently, they were tested by using additional study
excursions developed especially by the study team for this analysis.

c. ASSUMPTION: The EAD units supporting the LID and working within
the divisional AO are defined by the Summary of the Infantry Division (Light)

Wargame prepared by CAORA and modified by ESC.2 SIGNIFICANCE: Corps engineer l

capability and EAD requirements were computed and compared only for operations

after the lodgement phase. The unit arrival dates provided in the scenario do

not match any operations plan (OPLAN) deployment schedule.
d. ASSUMPTION: Engineer Class IV and V materiel and munitions will [

be delivered to the brigade support area (BSA) by other than engineer |

) . |

lUS Army Operational Concept: The Light Infantry Division (US Army Com-
binedzArms Combat Development Activity [CACDA], 15 March 1984).
Summary of the Infantry Division (Light)- Wargame (US Army Combined Arms

Operations Research Activity '[CAORA] , 28 June 1984).




.§§§§ transportation assets. SIGNIFICANCE: f‘ailure of the division transportation
.: 'and logistical systems to deliver engineer material to the BSA will greatly
é"' reduce the number of squad-hours that can be directly expended on engineer
5:3:. support tasks, and will place more demands on engineer transportation assets.
::.: e. ASSUMPTION: Only large gap crossings (over 18 meters) will be
E:EE: considered in the EAD bridging requirements and capability analysis. SIGNIFI-
::?:E: CANCE: This study Ican neither confirm nor reject the small gap (less than 18
o meter) crossing requirements and the engineer small gap capability for the
g' LID.

1, W

"':‘ : 6. Essential Elements of Analysis (EEA).

a. What engineer missions are best done by divisional engineers and
3 (within constraints) what organizational improvements are needed to accomplish
y
!

these missions?

b: - What engineer augmentation is required from EAD and what organi-

:ﬁ' zational improvements for.; these units are needed?

; c. What is the Class IV and V logistical requirement for the divi-
R sional engineers and how can this materiel be transported? What is the divi-
w‘.":':' sional engineers internal transportation capability and what part of the divi-
}

;g;'? sion's total logistical Fequirement must be met by division and EAD sources?
o d. How does terrain in a contingency area affect the frequency and
:Ir: type of engineer missions?

E,%' i 7. Study Methodulogy.

{f‘?‘ a. Figure 1 shows the general study methodology used to compare
jé:i. engineer requirements with englneer capability for the Latin American and
:E': European scenarios. The requirements were unconstrained, but realistic; they
i

M were calculated at the work site, assuming the optimum size workforce. Capa-

bility was degraded by such commonly accepted factors as casualty and movement

R
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rates. (Annex B fully describes all degradation factors.) The methodology
generated, as a time-phased estimate, what engineer requirements can be
executed in which order during the battle phases of each scenario (Figure 2).
The results for each scenario are presented and then combined to provide a
coﬁon basis for the study's recommendations. The SAG approved ascenario
weighting scheme in which the results of the Latin American scenario are val-
ued twice that of the results of the European scenario; the weighting scheme
helped ESC evaluate how well the organization of the LID engineer battalion
met the engineer requirements it was deﬁigned to sactsf-.y. The primary ratio-
nale for the weighting scheme was based on the divisional mission and opera-
tional concept, which emphasizes a rapid response in a crisis -— similar to

the situation presented by the study's Latin American scenario.

STUDY METHODOLOGY FOR EACH SCENAﬁIO

AREA OF OPERATIONS
o BOE N\ 24 BOE \_nd BOE . ORA N\
T
0| REALISTIC ON.SITE ACTUAL CAPABILITY
M REQUIREMENTS (W/DEGRATATIONS)
uess | Less eammie
E \ ORIBIN — MOVEMENT | CASUALTIES
P
e | ? y
R
I \
0 EXCESS EXCESS
0| 3 REQUIREMENTS CAPABILITY
PARITY
?
SELECT EAD . REDUCE EAD
ENGINEER FORCS & - ENGINEER FOACE b
peocescesoesq . b wvonscsaeavy
\ *** | | neoesion omsonat | _ _ s _ _, | Reoesicn omsionat
ENGINEER BN ENGINEER IN

Figure 1
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s ' TIME PERIODS
W Period From Through Days Battle Phase
™ Latin American Scenario
P‘(
hﬁz 1 D+1 D+2 2 Deployment, lodgement, and secure AO.
port 2 D+3 D+4 2 Move to and defend divisional AO.
féé 3 D+5 D+8 4 Attack on main avenue of approach, move to
by brigade tactical forward operating base .
' (TFOB). g
*;p 4 D+9 D+10 2 Move to and attack within new brigade TFOB. ‘
O
4&5 European Scenario
¥ 3
Iﬁy 1 D-10 D+7 18 Deployment, lodgement, and movement to AO. I
i, 2 D+8 D+10 3 Prepare defengsive positions. |
3 H-hour  H+23 1 Defend. I
oy 4 H+24 H+47 1 Counterattack. i
,;:; 5 H+48 H+95 2 Delay. '
\;::l:(
'{? Figure 2
:yﬁ b. ESC's study team asked the 7th LID's staff to rank each of the
5“'91
\
kﬁ‘ division's expected engineer tasks, by battle phase for each scenario, using a
9&.
‘:‘ special task ranking system developed by ESC (see Annex A). Figure 3 briefly.
f';' defines each priority group i{n ESC's ranking system; Figures 4 and 5 are a
&
."l‘t
4?: consolidated version of the rankings selected by the 7th LID for the LID under
o)
'1 the scenarios considered by this analysis. A detailed description of each
i functional area 1increment is given 1in Annex C (Mobility), Annex D
o
f} (Countermobility), Annex E (Survivability), and Annex F (General Engineering).
L
..e,‘
PRIORITY GROUPS
ié Short Title Implications of Nonsupport
{g: Vital . Jeopardizes the existence of the division; high loss of life; |
,{{ and early defeat of the division. 1
N Critical Failure of division operations; increased probability
- of defeat; paramount to success in pivotal situations.
Y
:5i Essential Short-term degradations in sustainability; significant
‘%g equipment and material losses (may be deferred 1 to 2
g{ . weeks).
18" .
p Necessary Long-term degradation in sustainability; moderate equipment
o and material losses (may be deferred up to 4 weeks).
o
e : Figure 3




CONSOLIDATED INCREMENT PRIORITY LIST -- LATIN AMERICAN SCENARIO*

Priority Battle Phase
Rank Group Lodgement Qffense Defense
U Vital G-1 M-1 S-1
2 Vital S-1 C-1 c=-2
3 Vital/Critical (V) M-1 (C¢) s-1 (V) G-1
é Vital/Critical (V) G=2 (C) M=-2 (V) Cc-1
5 Vital/Critical (V) s-2 (C) G-1 (C) $-2
6 Critical : M=2 G-2 s$-3
7 Critical ' $-3 S-2 G-2
8 Critical/Essential (C) G-3 (E) M-3 (E) C-3
9 Essential S=4 M-9 q-3.
10 Essential C=2 S-3 M=2
11 Essential . G-4 G-3 c-4
12 Essential/Necessary (E) Cc-3 - (N) c=2 (E) S=4
13 Necessary M=-3 G-4 G-4
14 Necessary c-1 S-4 M-1
15 Necessary - M=4 Cc-3 M-3
16

Necessary C-4 C-4 M=4

*Ranked by increment level (letters indicate engineer mission areas):

M = Mobility; C = Countermobility; S = Survivability; G = General Engineering.

Figure 4
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CONSOLIDATED INCREMENT PRIORITY LIST =-— EUROPEAN SCENARIO*

Priority Battle Phase
Rank Group Lodgement Offense Defense
1 Vital S-1 M-1 S-1
2 Vital S-2 M=-2 c-2
3 "Vital $=3 G-1 §-2
4 Vital/Critical (V) G-1 (C) G=2 . (v) s-3
5 Vital/Critical . (C) c=2 (C) M=3 (v) c-3
6 Vital/Critical (C) S-4 (c) c-1 (V) c-4
7 Critical/Essential (E) G=2 (C) s-1 (Cc) G-1
8 ‘Critical/Essential (E) M-2 (C) s-2 (¢c) c-1
9 Critical/Essential (E) G-3 (E) M~4 ~(C) G=2
10 Essential c-3 S-3 S=4
11 Essential . G4 G~-3 G-3
12 Essential/Necessary (N) M=3 (N) C-2 (E) M=3
13 Necessary c-1 G-4 M-2
14 Necessary M-1 S-4 G-4
15 Necessary C-4 c-3 M-1

16 Necessary M=4 C~-4 . M-4

*Ranked by increment level (letters indicate engineer mission areas):
M = Mobility; C = Countermobility; S = Survivability; G = General Engineering.

-

Figure 5




c. Figures 6 lists the !2 study excursioms the study team used to
address the issues raised by the SAG and by the EEA that could not be answered
by the study's general methodology. These excursions are extensions of tue
study's baée case. In brief, the study base case is confined to these con-
ditions:

(1) The 1988 timeframe using the design (or objective) LID Table
of Organization and Equipment (TOE) 77-00J800.

(2) Only conventional explosives are available and the Volcano
mine system is not available.

(3) The LID's 105-mm artillery howitzers are upgraded to 155-mm
in the European scenario.

d. During the conduct of the study, ESC determined that the combined
impact of the scatterable mines and liquid explosive logistics excursions
(numbers 4 and 6 in Figure 6) on the engineer capability of the LID battalion
was very significant in Europe. This was a direct result of the heavy per-
centage of mining tasks required under that scen;rio, and the corresponding
decrease in squad- and truck-hour capability available in the vital priority
task group. As a result, these excursions were combined into a separate case
—- the European new explosive excursion. The results of this excursion are
displayed alongside the results of the base case scenarios throughout this
report.

e. The study methodology allows ESC to consider changes to the

operational concept of LID forces. The SAG is sensitive to this possibility,
and has asked ESC to analyze two additional European scenarios for the LID
5 being prepared by two elements of the US Army Training and Doctrine Command
(TRADOC) . These new scenarios wi%l apply the LID operational concept as

written 1in 1984 -- the basis of the analysis presented here. They will,
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it:::A
ﬁ._:;: STUDY EXCURSIONS
.*'( "
! Engineer “Force Location
Capability Requirements in
1Y Title Division EAD Division EAD Volume I
%
o l. Attached corps
‘«:;: battalion (light) X X X X Annex J
"
2. Organic engineers --
i forward** ‘ X X Annex I
Vr:t‘pf
:rt::i 3. EAD engineer -- reark* X X X Annex I
)
e, 0% .
:'::: 4. Scatterable mines X X X Annex D
o 5. Vital & critical tasks X X X X Main report
i
ig'"’ 6. Liquid explosive
e |4
ol logistics X X . Annex G
Q'.‘,lg’
N 7. SEE attachments , X EEE X Annex I
ol
‘,‘»::: 8. Engineer Class IV/V X X X " Annex G
i .
tigh
:z:: 9. Corps bridging* X X X Annex J
Py .
10. Airfield construction* X X X Annex F
o Il. Added TOE vehicles* X X X Annex H
A‘.'"c )
‘3 ;:(, 12. Fourth line company X X X Annex H
,t‘:
e *Analysis conducted for Latin American scenario only.
N **Analysis conducted for European scenario only.
e
1
e Figure 6
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however, apply that concept differently. In addition, the strength of ESC's
{ study methodology is the weakness of the TRADOC studies and, correspondingly,
the weakness of ESC's methodology is the corresponding strength of the TRADOC
efforts. The TRADOC and ESC efforts should complement each other and broaden
the base of information available about LID engineer initiatives.
f. The development and gaming of the TRADOC scenarios began in late
1985, and is scheduled for completion in 1986. These new scenarios will dif-
fer from the scenarios used for this analysis, which were based on 1984 CAORA
wargames. The major differences are outlined below:

(1 Cantermobility.in Support of AirLand Battle (CMALB) scenar-
ios. This effort is a two-scenario study sponsored by the US Army Engineer
School (USAES). The study agency for the European scenario is the TRADOC Sys-
tems Analysis Activity (TRASANA). TRASANA will use the Combined Arms and Sup-
port Task Force Evaluation Model (CASTFOREM), which models a blue battalion
versus-a red regiment. The scenario area is iocaged in the V US Corps sector
and will utilize available digitized terrain. For the Southwest Asian (SWA)
scenario, CAORA's JIFFY model is being used. The SWA area has some similari-
ties to Europe and therefore a few JIFFY findings may apply to both theaters.
The ESC study will estimate all division requirements; CASTFOREM will simulate
the division requirements based on a battalion sample, and JIFFY will play
some engineer tasks at the division level. The ESC methodology will provide
specific estimates on the size of the engineer EAD force; CASTFOREM will

provide estimates on the values of the engineer combat multiplier, and JIFFY

will validate maneuver concepts.
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(2) EUROPE VI operational scenario. This is a TRADOC study,
with each school or center providing input and CAORA providing the gaming.
CAORA will use the Corps-Division Evaluation Model (CORDIVEM), which includes
one LID in the wargame. This scenario will share part of the same closed area
for the LID's operations in Europe used for the ESC study scenarios. The
USAES will provide the initial task inputs for the preparation phase, which
lasts 2 days longer in the CORDIVEM wargame than in this study's scenario.
However, the preparation phase is entered before the wargame begins, and no
check is made on whether the engineers have the capability to emplace the
total workload. In con;rast, the ESC study will execute the capabllity phase
and provide a check against the preparation phase in its parallel effort.
Both studies use the LID oper;tional concept as written in 1984, but with
slightly different applications. The most noticeable difference is the
employment of the combat aviation briga@e (CAB). - In this study, the‘ CAB
occupies the forward edge of battle aéea (FEBA) and supports the other maneu-
ver brigades with helicopter support; in the CAORA game, the CAB is the LID's
counterattack force. As of September 1986, the gaming had not been completed.

Therefore, ESC will not compare battle results or determine if the CAB is used

as planned.

12

1y

. ‘A‘%' #}It DediAAR ‘,'Q 4!;’!'.5:'2'.:. D! ‘ ’h‘*;‘:‘ﬁb -'i:.‘ ﬁ»“? :‘ 0.:‘:”:‘4- A 15Ny " ‘ll‘m‘ Al}t'ﬁ .-l‘sl 0 f" A B2 ’h&r‘kl"ﬁ.‘

AR ugn Sy N S




o e St g R

II. FINDINGS

8. Format of Analysis Results.

a. Figure 7 is an example of the sliding bar charts developed to
graphically compare how engineer capability was allocated during each battle
phase of each scenario. As much information as possible was compressed onto
each chart to completely record the results of the analyses of each different
base case and excursion for the Latin American and European scenarios. Squad-
or equipment-hours are listed on the vertical axis of the charts and are
expressed as per-day averages to make it easier to compare time periods of
varying lengths (horizontal axis). The top of the bars within the chart shows
the available squad (or equipmenc) capability within the time period. For
example, in Figure 7, there are 3,000 (or 3,500) hours per day per time period

available to do work. .

CAPABILITY vs REQUIREMENTS
SLIDING BAR CHART EXAMPLE
(SQUAD- OR EQUIPMENT-HOURS)

4000
LEGEND
2000 e VITAL
AVERAGE e
HOURS 0 L. e e e T,
W CRITICAL
PER DAY 77 .
G A\
-2000 £ = :
ESSENTIAL -
u 7.
-4000 |-
NECESSARY
-6000
S TIME PERIOD

Figure 7




b. The bar charts also show how requirements were subtracted, in
priority order, from the available hours-per-day capability using the four
priority groups in ESC's task ranking methodology -- vital, critical, essen-
tial, and necessary. The point at which the bar crosses the zero axis indi-
cates where capability 1is exhausted. The segment below the axis represents
shortfall (i.e., requirements which cannot be met). 1If the bottom of the bar
is above the zero axis in any time period, then all requirements can be met in
that period. Blank space between the bar and the zero axis means there is
surplus capability within a time period.

¢« In the example in Figure 7, the available capability indicated on
the first bar is only sufficient to meet vital and critical requirements and
to complete the most important one—-third of the essential tasks. The rest of
the essential and all the necessary tasks cannot be performed. ‘The bottom of
the ba.r 'shows the total shortfall is.5,000 hours per day. However, the‘ capa- .
bility indicated on the second bar 1s enough to complete tasks in all four
priority groups and still leave a surplus capability of 500 hours.

9. General Capability Results. Each base case scenario includes the

capability of the engineer battalion organic to a LID. This unit 1is organized
as TOE 5-155J8 with 290 individuals; if it were to deploy separately, it would
require the equivalent of about 16 C-141B sorties. The base case for the
Latin American scenario has no EAD engineer units. In the European base case

scenario, there are two engineer EAD units -- one forward-deployed corps

battalion with 673 individuals, and the separate engineer company orgﬁnic to a

- .
iﬁ deploying active Army armored brigade with 211 individuals. For the new
)

:.':: explosive European excursion (substitution of new mines and explosives), the
X

X

! ' corps battalion 1s changed to the lighter airborne version of only 559
;’r (v Y

)

B
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individuals. This conceptual airborne battalion and the separate armored
brigade company are airlifted to the divisional AO. Figure 8 shows the capa-
bility for the LID's engineer battalion, in average squad- and equipment-hours
by battle phase, under the Latin American scenario. Figure 9 shows the same
information for the European scenario, including the capability represented by
the augmentation of the engineer EAD units.

a. Capability observations -- Latin America and Europe.

(1) The average engineer capability during both scenarios'’
deployments 1s moderate. This is caused by the staggered deployment, and is
especially noticeable during the European scenario, when most units arrive
near the end of the 18-day deployment and lodgement period.

(2) Engineer capapility for the combat periods during both sce-
narios declines as a direct result of casualties; the scenario models do not
replace casualties.

b. Capability observations -— Europe only. Duriﬁg the Eﬁropean new
explosive excursion, the EAD corps battalion is replaced by the airborne bat~-
talion. This lighter -airborne battélion has less manpower, but more equip-
ment. In Europe, capability is greatest during the battle preparation period
when all engineer units are working and there are no engineer casualties.

10. Latin American Scenario -- Capability Versus Requirements.

a. Capability. Figures 10 and 11 display the results of the capa-
bility versus requirements comparisons made for each battle phase of the Latin
American scenario. Several trénds are evident in the figures.

’ (1) During Period 1, the deployment and lodgement phase, all
tasks are completed, leaving a surplus of capability. The study methodology

parcels many of the lodgement tasks (such as airfield maintenance and repair)




LATIN AMERICAN ENGINEER CAPABILITY
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Figure 8

EUROPEAN ENGINEER CAPABILITY
BASE CASE & NEW EXPLOSIVE EXCURSION
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Figure 9




LATIN AMERICAN BASE CASE
CAPABILITY vs REQUIREMENTS
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divisional engineers are needed to prepare initial defensive positions and to
support combat operations, they mu;t be deployed during this peciod.

(2) During Period 2, the defensive phase, the LID moves to
engage the enemy and stop his advance. The LID engineers can accomplish all
vital and critical tasks during this defensive period, but run out of squad-
hours when they reach tasks in the essential priority group. They also have
the equipment needed to accomplish all vital, critical, essential, and neces-
sary tasks. The shortfall in squad capability is a trend established here
that continues to the end of the scenario.

(3) Period 3 is the start of 6 days of offensive actions that
employ two division brigades on and near a major highway. The LID engineers'
level of accomplishment is similar to that during period 2 -- all equipment
tasks are completed and part of the essential squad-hour tasks are finished.

"In this period, the level of completion stabilizes, but the change from
defense to offense increases the workload in the essential priority task
category. This trend continues into the next period.

(4) Period 4 completes the offensive phase. LID engineers are
still able to complete all vital and critical tasks. However, the backload of
essential and necessary work grows and for the first time there is a shortfall
in equipment-hours. At the conclusion of this period, the need for EAD engi=-
neers is quite apparent -- the LID engineer battalion's capabilitv is strained
and pressﬁre to do more tasks will increase if the écénario were extended. It.
is also during operating bases (TFOBs), two of which are isolated from road

resupply.
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b. Requirements. Figure 12 shows the Latin American scenario
requirements during the scenario's V\.:y situation, grouped into different

categories.
(1) More than 95 percent of all requirements are generated by

divisional units. For this reason, the study methodology did not separately

analyze EAD workload.

DISTRIBUTION OF DIVISIONAL A0 REQUIREMENTS --
LATIN AMERICAN SCENARIO BASE CASE

(Percentage)
Requirement Hours
Group Squad Equipment

Force

Divisional units 100 95

EAD units = 5
Priority groups

Vital 9 6

Critical Co : 8 - 3

Essential - 64 53

Necessary 19 8
Time

‘Lodgement 3 11

8-day battle 97 89
Battle zone

Brigade areas 99 78

DRA 1 22
Force allocation

Combat-essential force* 80 81

Sustainability force 17 8

*Key situation base case: 8-day battle; vital, crit-
ical, & essential priorities.

Figure 12

(2) For this scenario, the requirements are concentrated among

those tasks in the essential prioritv group which occur during the 8-dav
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battle period (defense and offense) that follows the 2-day lodgement. The
brigade areas generate just about all squad-hour requirements; the division
rear area (DRA) generates only about one-fifth the equipment-hour require-
ments.

(3) The force allocation category is divided between the combat-
essential force and the sustainability force. The design of the combat-
essential force is based on the requirements generated by the engineer tasks
in the vital, critical, and essential priority groups during the battle phases
which fall within the last 8 days of the scenario, and on all battle zone
requirements. The combat-essential force must be deployed early to support
those LID maneuver elements which are engaged in combat operations. The
remaining sustainability force requirements are based on the requirements gen-
erated by tasks in the necessary priority group during the same battle phases
and in the same battle zones used. to define the combat-esse&tial force. The
sustainability force supports follbw—on engineer units which must complete
tasks which occur beyénd the length of the 10-day scenario; these tasks can be
deferred but must eventually be done. The DRA workload was not separated from 1
force allocation categories because it is small, and because it 1is as impor-
tant as the workload generated in the forward brigade TFOB. About 80 percent
of the scenario's workload is in this combat-essential force -- the key situ-
ation which formed the basis of ESC's analysis of the organizational structure
of the LID's engineer battalion (Annex I). The remaining 20 percent of the
workload is left for the sustainability force. The level of éustainability
support could increase if the scenario was extended beyond 10 days, but it is
envisioned that the increase would be more in the corps rear area (CRA); con-

sideration of CRA requirements was beyond the scope of this study.
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11. European Scenario -- Capability Versus Requirements.

a. Capability. PFigures 13 through 16 compare engineer capability to

the base case and new explosive excursion of the European scenario. There are
both similar trends and differences in these two sets of results.

(1) During period 1 (lodgement) of the base case scenarios and
the new explosive excursions (the use of scatterable mines and liquid explo-
sive), the division apparently has sufficient engineer capability (both squad-
and equipment-hours) to satisfy its requirements. The lack of scenario infor-
maticn concerning the arrival dates of deploying units prevented a detailed
evaluacion.of the events of this period. It w;s assumed that most EAD units
arrived the last day and that the LID engiﬁeer battalion deployed during the
last few days of this 18-day period. It was also assumed that fewer require-
ments were generated in the lodgement area, as it was shared'by the forward-
deployed corps and host ﬁation-resources. Additionally, the CAORA scenario
was constrained by the assumption that the LID did not arrive in the divi-
sional A0 until period 2. As a result, period 1 was not evaluated for use as
a basis for the force allocation categories developed by this study. Despite
all these assumptions, constraints, and theater‘conditions, engineer units are
required to arrive during this phase so they can start the battlefield prepa-

rations as soon as the LID is ordered into its AO.

(2) During period 2, engineers have 3 days (D+8 to D+l0) to pre-
! pare the battlefields Positions which must be constructed within the brigade
areas include two phase lines with direct-fire weapon positions and obstacle
zones that provide 360-degree protection. All of t*hese tasks fall into the
vital priority group. There are enough equipment-hours to accomplish this

vital workload during both versions of the scenarios. Under the base case




EUROPEAN BASE CASE

CAPABILITY vs REQUIREMENTS
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Figure 13
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EUROPEAN NEW EXPLOSIVE EXCURSION
CAPABILITY vs REQUIREMENTS
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Figure 15
EUROPEAN NEW EXPLOSIVE EXCURSION
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Figure 16
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scenario, there are only enough squad~hours to complete 80 percent of the
vital tasks. Under new explosive excursion, there is enough squad-hour capa-
bility to complete all vital tasks. The different squad-hour completion rates
are caused by the reduction in manhours required to use the newer scatterable
mine systems provide in the new explosive excursion. The 20 percent of the
squad-hour tasks which remain unexecuted during the base cases constitute a
largely deferrable workload, as it represents tasks on battle positions to the

rear of the forward line of own troops (FLOT). These tasks can be accom-

plished during period 3 in lieu of lower priority necessary tasks.

(3) Period 3 (D+11) 1s the scenario's first defensive battle
phase, and is 24 hours in duration. Engineers can accomplish tasks in the top
three priority groups 1in both scenario versions and for both squad- and
equipment-hours during this first combat phase. This high rate of accomplish-
ment is directly attributgd to the battiefield preparaéion work executed
during the previous period. The division suffers slight setbacks during this
positional defense. A

(4) Period 4 (D+12) characterized by a 24-hour offense as the
LID regains its original FEBA traces. Most vital squad-hours and most vital
and critical equipment-hours are accomplished in both scenario versions. How-
ever, the vital workload is now mostly mobility breaching tasks located within
the attached armored Brigade area. In fact, most of the scenario's offense is
conduc :ed By the at;ached armored brigade and two other brigades that conduct
counterattack operations by passing through the LID's positions. The critical
workload, however, contains a large share of survivability and countermobility
tasks -- neither the base case scenarios nor excursions have sufficient équad-

hours to accomplish these tasks in these priority groups. If the corps
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battalion only supported the LID's on-line brigades during this period, all
critical squad-hours could be completed. (This suggestion must be tempered by
the observation that the collapse of the armored brigade's AO would leave an
open door into the LID's DRA.)

(5) 1In period 5, the LID returns to a 2-day defense, but by the
last day is forced into delaying operations. This delay is characterized by
the construction of more phase lines with direct-fire weapon positions and
many mined road craters. The engineers can accomplish 45 percent of the vital
squad-hours in the base case, but 100 percent of the vital and critical squad-
hours in the excursion. The reduced manhour requirements assoeiated with
scatterable mine systems explains the improved performance displayed by the
LID engineers during the scenarios' rew explosive excursion. For equipment-
hours, critical tasks can be accomplished in the base.case scenarios, but not
in the excursion. This unusual reversal (Figure 16) is caused by the increase
in.SEE auger-hours needed to dig holes for the numerous road eratering charges
required during the excursion.

b. Requirements. Figure 17 shows the base case divisional require-
ments for all five periods, grouped into different categories.

(1) Over 95 percent of all requirements during the European sce-
nario base case are generated by divisional units. This situation is similar
to that found in the Latin American scenario and resulted in the same decision
-— EAD requirements were too few to analyze separately.

(2) The other categories =-- priority groups, battle zones, and
battle phases -- were used to determine appropriate key situations for divi-
sion and force structure analysis.

(a) For the combat essential force, the 4~day length of

battle restricted the analysis to only tasks in the vital and critical
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DISTRIBUTION OF DIVISIONAL AO REQUIREMENTS --
EUROPEAN BASE CASE SCENARIO

(Percentage)
Requirement Hours
Group Squad Equipment

Force

Divisional units 100 96

EAD units . - 4
Priority groups

Vital 60 25

Critical 3 a g7

Essential 5 - 12

Necessary 32 : 56
Time

Lodgement . 4 6

Battle preparations & R

4-day battle 96 94

Battle zone

Brigade areas: , .

LID 61 48

Armored 26 30

DRA 13 22

Force allocation
Combat-egsential force

EAD structure* 63 31
(Division structure)** (46) ) (18)
Sustainability force 33 63

*Key situation base case: battle preparation and
combat phases; vital & critical priorities.
**Key situation base case: battle preparation and
combat phases; vital & critical priorities, less armored
brigade workload.

Figure 17
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priority grdups. If these tasks are completed, it will help protect the LID
from early defeat and high loss of life.

(b) The DRA workload was included in ESC's evaluation --
although the requirements generated in the DRA are few, they are .mportant.
The DRA workload is generated by the scenario’'s high-intensity threat, which
inflicts rear area damage with both indirect-fire weapons and enemy airplanes.

(¢) The lodgement phase, which constitutes about 5 percent
of the workload, was omitted from the analysis of the European scenario's base
case.

(3) For the purpose of structure analysis, the European scenario
has two key situations -- one for the division structure analysis, and one for
the EAD structure analysis. The key situation for both includes tasks in
vital and critical prio;ity groups generated in the DRA and brigade battle
zones during the battle preparation and combat phases- of the sgqnario.

(a) For the EAD structure analysis, the key situation cap-
tures 63 percent of the total squad-hour requirement, and 31 percent of the
equipment-hour requirement. As shown in Figure 17, the remaining 33 percent
of the squad~hour and 63 percent of the equipment-hour base case requirement
(less the lodgement requirement) is generated by tasks in the essential and
necessary priority groups. These are not combat-related tasks, and are there-
fore reserved for the division's follow-on sustainabilily force. These sus-
tainability tasks consist mostly of maintaining degraded line-of-communication
(LOC) networks, and can be completed later in the scenario.

(b) The divisional structure analysis is based on the
requirements generated during the EAD key situation, minus the workload gener-

ated by the attached armored brigade (Aﬁnex I explains the rational for this
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omission). This attached brigade generates more than 25 percent of the total
workload. This subset of requirements reflects only LID requirements; the
result is that 46 percent of the total squad-hours and 18 percent of the total
equipment~hours served as the basis for analyzing the organizatiohal structure

of the LID engineer battalion.
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ITI. FORCE STRUCTURE PROPOSALS

12. Methodology.

a. ESC's force structure analyses determined the engineer force
structure best suited to meeting the key situation of each scenario. Each
scenario's key situation omitted the lodgement phase and included engineer
tasks in the top two or three priority groups to measure the full range of
engineer requirements and capabilities. The methodology uses these key situa-
tions for the combat-essential force in the EAD and divisional engineer force
structure proposals.

b. In both scenarios, the EAD methodology defines the_sustainability
force based on the requirements generated by tasks in the lower one or two
priority groups. This force is required 2 to 4 weeks after the division is
committed to combat operations.

~c. In ESC's divisional structure proposal, the requirements for the
attached armored brigade are omitted (Annex I).

d. The impact of Class V future systems is so dramatic that those
future systems were considered when -EAD and divisional structure pr&posals
were developed for the European scenario. In the figures that follow, this
logistical comparison is called the new explosive excursion versus the base
case.

e. The European base case analysis that follows uses the dump truck
tapability of 50 percent of the squad trucks belonging to those corps engineer
battalions which support units within the méneuv;r brigade AOs. Both ESC's
analyses and interviews with LID engineers indicate that these trucks would
actually be available during battle, since they are not required for road
maintenance when the EAD corps batgalion is assigned to forward combat

engineer support.
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13. Divisional Engineer Battalion.

a. The redesign of the divisional engineer battalion was based on
the requirements generated during the key situation of each scenario base
case, the requirements generated during the European new explosive excursion,

and the following criteria:

(1) The squad-to-equipment ratio of requirements to TOE capabil-
ity. (Annex H amplifies the results presented here.)

(2) The distribution of equipment requirements to TOE capabil-
ity. The study methodology captured the requirement distributions, but an
excursion (Annex I) was needed to fully evaluate the required attachment mix
distribution for the SEE.

(3) The engineer battalion must be prepared to fight in either
low-intensity or mid- to high-intensity conflicts. (Since the LID's primary
mission 1s low-intensity conflict, the results of the Latin American scenario
were weighted twice those of the European scenario.)

b. Figure 18 shows the squad-to-equipment ratios calculated using
the study methodology. The TOE squad-to-equipment ratio is 46:60, versus a
weighted scenario requirement ratio of 62:38 for the base case key situaticns.
For the new explosive excursion, the European requirements more closely match
the TOE with a ratio of 34:66. However, when the European new explosive
excursion is weighted with the Latin American new explosive excursion, the
future requirement ratio is 51:49. (The future requirement is the requirement

expected after Class V systems are fielded, as portrayed inm ESC's new explo-

.._, sive excursion.) Thus, the engineer battalion needs more squad bower both now
::ﬂ. and in the future. Adding a third platoon to each existing company, or adding
i Rl o

W )

e a fourth company, adds six to nine squads. But ESC could identify no tradeoff
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for this increase in personnel or deployment sorties. One solution to this
problem is to add a light corps battalion to the EAD force structure that 15
specifically designed to support LIDs (see the following paragraph). The LID
engineer battalion attempts to make up for this squad shortfall by striving to
maximize its level of support by ranking tasks, selecting innovative methods
of accomplishing missions, and by training intensely. LID training reinforces
engineer expertise, as observed by ESC's study team during its data collection

trip to the 7th ID(L) in October 1985.

SQUAD-TO-EQUIPMENT RATIO

Percentage
Squad Equipment

1988 TOE capability: 40 60
Latin American scenario .

key situation requirements* 61 39
European scenario

key situation requirements** 65 35
Weighted scenario requirementsg***

Base case key situaticns 62 38

New Explosive excursion key situations 51 49

*Bagse case: 8-day battle; vital, critical, and essential priorities.
**Bagse case: battlefield preparation and 4-day battle; vital and cri-
tical priorities, minus armored brigade AOQ.
***Two-thirds Latin America plus one~third Europe.

Figure 18

c. Figure 19 summarizes the equipment mix requirements based on the

requirements indicated by this study's analyses of the key situations in each

scenario.

il
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EQUIPMENT DISTRIBUTION

Dominant Equipment (%)
ACE 5=Ton SEE/
D-7 Loader Grader Trucks JD410 Total

1988 TOE capability: 22 - - 11 67 100

Latin American scenario

key situation requirements* 38 8 2 35 17 100
European scenario
key situation requirements*#* 25 9 - 39 27 100
Weighted scenario requirementg***
Base case key situation 36 8 4 37 15 100
New Explosive excursion key :
situation 36 9 3 28 24 100

*Base case: 8-day battle; vital, critical, and essential priorities.

**Bagse case: battlefield preparation and 4-day battle; vital and cri-
tical priorities, minus armored brigade AO.

***Tyo-thirds Latin America plus one-third Europe.

Figure 19

(1) ESC calculated effort for five dominant classes of equip-
ment, but only three of these five are found in the LID engineer battalion:
(a) D7 bulldozer or armored combat earthmover (ACE).
(b) The 2-1/2 cubic yard loader (engineer EAD units only).
(c¢) A grader (engineer EAD units only).

(d) The SEE or JD410 fractor (both with front-end loader

and backhoe attachments).

ot (e) Nondedicated 5-ton truck. In the LID engineer bat-
talion, six of eight cargo trucks are nondedicated -- three in the' S=4 section
E; of the headquarters and headquarters company (HHC) and one in each of three
r:::; line coml;anies. The line company vehicles become dedicated in the European
o new explosive excursion to carry the ground Volcano .s);stem. EAD nondedicated
"Ll
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trucks include many S5-ton dump trucks, including a percentage of squad trucks
if the unit is working forward of the brigade rear boundary.

(2) Figure 19 shows that the ACE requirements are approximately
1.5 to 2.4 times the small emplacement excavator (SEE) requirements (per the
scenarios' weighted requirements). The European base case key situation' has
about an equal requi;'ement for ACEs and SEEs, but this is tempered by the
weighted scenario results. The LID TOE has three SEEs for every one ACE.

(3) Figure 19 also shows there is more demand for 5-ton truck
capability than the current TOE can offer. This shortfall can be compensated
for and overcome in several ways. One way is to transfer the surplus calcu-
lated for the logistical use of trucks to project work (ESC's methodology
roughly split a 12-hour truck day into 8 hours of project work and 4 hours of
logistical haul). Additionally, when the EAD corps battalion is added to the
com'bat-esse_ntial force, its larger truck capability will offser the LID's
smaller capability (see also Figure I-5). One corps battalion should accom-
pany the LID when it deploys. Thi; re—atami_nation also confifmed that the
lack of a squad truck is no hindrance to the mission of the LID engineer
battalion.

(4) During the last 6 days of battle in the Latin American sce-
nario, truck requirements for engineers were generated in only two of the four
AOs in the division area. The other two AOs were inaccessiblg by road and
were serviced by aviation assets.- For the base case, five .UH-60 Blackhawk
helicopters are required for engineer Class V haul; during the new explosive
excursion, this requirement drops to one helicopter. The concept of opera-
tions for the LID envisions that as many as 15 of 30 Blackhawks may support

logistical operations. Considering the high priority of suéport provided
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engineers, combined with the fact that the LID main attack can be supported by
road, this appears to be an acceptable task .for the CAB.

(5) Figure 20 combines all of ESC's findings pertaining to the
equipment mix of the LID engineer battalion. The mix percentages have been
converted to items of equipment. In light of the two specific scenarios and
new explosive excursions examined in this study, ESC recommends adding five
ACEs and deleting eight SEEs from the TOE. The recommended 21 ACEs and SEEs
occupy the same space in C-l141B transpor. planes as the 1988 TOE mix of 24.
(If the transport limitation were lifted, ESC would recommend 12 of each to
better match the organizational structure.) ESC did not recommend changing
truck quantities. ESC's final recommendations for equipment mix satisfy all
Latin American requirements and will more closely match the needs of the

European scenario than the mix represented by the current TOE.

EQUIPMENT MIXES

Bagse Case New Explosive Excursion
ACE Truck SEE ACE Truck SEE
Key situation requirements:
Latin Ameriza 10 4 5 10 3 6
Europe 14 6 5 14 2 14
Weighted scenarios* 11 5 5 11 3 9
1988 TOE Quantity 6 6 18 6 3%k 18

ESC-recommended quantity 11 6 10 11 KL 10

“*Two-thirds Latin America; one-third Europe.
**Three of six 5-ton cargo trucks diverted to hold the ground Volcano
system. g

A T SR e

Figure 20

d. Figure 21 summarizes ESC's analysis of the proper SEE attachment

mix. ESC calculated equipment mixes for both scenario base cases and the new
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explosive excursion, but chose to base its final recommendations on the excur-
sion results, since they represent peak usage of the SEE requirement. The new
explosive excursion requirements call for six SEEs in Latin America and 14 in

Europe for a weighted scenario total of nine. These nine SEEs were increased

to 10, based on the results of the equipment mix analysis.

SEE ATTACHMENTS

New Explosive Excurison

1988 Latin Weighted ESC- b
TOE _ America Europe Scenarios Recommend ed
3/4=CY loaderS 18 3 i 4 10
Boom with: (6) (14) (9) (10)
7-CF backhoe d = 3 5 "4 10
12-1in. au%er = 3 14 7 10
85-in. blade = 2 == 1 Y
7-in. trencher 18 = -— - -
4,000-1b lift o == 3 1 =
Auger handtool No Yes No No Yes
TOTAL i . . . .
ATTACHMENT 36 11 27 17 30
TOTAL SEEs 18 6 14 9 10

aI(ey situation

Assumes sequentlial construction of fighting positions, followed by
countermobility targets.
SMultipurpose or 4-in-1 bucket preferred (will replace both attachments).
dFor crater construction using liquid explosives.
®New Explosive excursion.

Figure 21

(1) ESC concluded that the modest or zero requirement for the
trencher, forklift, and blade did not warrant inclusion {n the TOE. However,
if the multipurpose bucket (bulldozer-grader-loader-clam) were purchased, this
attachment's versatility could perform both the loader and blade functions

shown in Figure 21.
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B (2) ESC would retain the basic loader/backhoe mix on all 10
SEEs. These two attachments are the backbone of the engineer survivability

mission. However, the backhoe and auger attach to the same boom, so only one

N
S -

can be used at a time.

- -
- -

(3) ESC recommends the auger attachment be added to the basic
SEE attachment mix. This attachment can easily drill holes for cratering
] charges, which would eliminate some of the logistics burden associated with

shaped charges. (The bore charges can be conventional or liquid explosives.)

N ESC believes there is no decrement for having 30 attachments, even when only
~Q B

;: 20 can be fastened to the SEEs at one time. The auger may be transported on
i the same pallet as the other attachments when the division is moved on
<

5 C-141Bs, and can be carried in the loader bucket when the division is on the
é

(

ground.
. (4) Ten SEEs are fewer than the 14 reqﬁired by the new explosi?e
Y . excursion for Europe (Figure 21). That excursion also requires 14 ACEs —
o therefore a 1:1 ratio of ACEs to SEEs is the first priority. Second, the full !
14 SEEs will not be needed until the auger and liquid explosives are avail- i
r able, which is sometime in the future. This means they could be added latter
: as a separate line item in TOEs or modified TOEs (MTOEs). Third, the mission
can still be accomplished with 10 SEEs, although there will be some slippage
3 of requirements from the preparation phase to the first battle period. How-
! ever, all phase lines (direct-fire positions and obstacles) will be completed
before enemy contact. Fourth, EAD engineer units are needed to emplace the
entire obstacle system, because that total task is beyond the capability of ¢ {
i the LID, Therefore, the LID engineer battalion need not contribute all the

support equipment. In this situation, the airborne engineer battalion only
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needs five SEEs --'it currently has 18. Finally, it was determined that 10
SEEs could simultaneously dig in all nine maneuver battalions, plus the ground
troops of the CAB. After this, the obstacles could be constructed in turn;
however as mentioned above, there 1is slippage from the battle preparation
period to the first battle period before all SEE work is accomplished.

(5) The last observation documents the need for the auger hand-
tool. The hand auger has the capability to assist in the explosive emplace-
ment of individual and crew-served weapon positions. This latter capability
is especially useful in the dominant Latin American scenario for fast emplace-
ment of firebase perimeter fighting positions in the TFOBs.

l4. EAD Force.

a. Figure 22 shows the proposed engineer EAD force structure for the
Latin American scenario; Figures 23 and 24 show the proposed engineer EAD
force strueture for the base case and new explosive  excursion of the European
scenario. The separate engineer company shown in the European proposals is
the organic engineer unit assigned to the attached armored brigade. All pro-
posals show the combat-essential force, the sustainability force, and the sum
of these two force structures. The force needs for these scenarios have both
similarities and differences.

b. In Latin America (Figure 22), only one EAD unit was required --
the airborne corps battalion (TOE 5-195L2, land and unload yé;sion). This
unit is primarily needed for the sustainability force, since tﬁe LID is fairly
self-sufficient at the beginning of conflict.

c. For the European base case (Figure 23), the corps engineer bat-

talion (TOE 5-35HS) is the EAD solution. Two of these units are needed to do

all critical tasks- that are a part of the combat-essential requirements, and a




LATIN AMERICAN SCENARIO REQUIREMENTS
(Percentage of Tasks Completed by Priority Group)

Priority Group

Force Package Vital Critical Essential Necessary
i

Combat-essential force '

LID engineer battalion 100 100 70 NA !

Airborne corps battalion* - -— 30 NA i
Sustainability force

LID engineer battalion NA NA NA 20%*

Airborne corps battalionk** NA NA NA 80

Total force
Both engineer battalions 100 100 © 100 100

*Partial deployment at midpoint of scenario.
**An average of 40-percent equipment and no squad capabilities. J
***Full deployment at end of scenario.

Figure 22

ERUOPEAN SCENARIO -- BASE CASE REQUIREMENTS :
(Percentage of Tasks Completed by Priority Group) |

~Priority Group
Force Package Vital Critical Essential Necessary

Combat~-essential force* ]

LID engineer battalion 34 - NA NA
Separate engineer company 36 - NA NA
Corps engineer battalion A 19 50 NA NA .
Corps engineer battalion B 11 50. NA NA |
Sustainability force !
Corps engineer battalion A NA NA 3 50 14 i
Corps engineer battalion B NA NA 50 43 |
Corps engineer Battalion C** NA NA N == 43
Total force .
Organic LID/AR brigade units 70 - - -
Three EAD corps battalions 30 100 100 100

*Deploy during lodgement period.
**Add at .end of scenario.

Figure 23
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third joins these two to accomplish sustainability requirements.

If cthe

requirements generated by the attached armored brigades were removed from con-

sideration by this analysis,

only two corps engineer battalions would be

required to support the LID's total combat-essential and sustainability force.

EUROPEAN SCENARIO -— NEW EXPLOSIVE EXCURSION REQUIREMENTS
(Percentage of Tasks Completed by Priority Group)

Priority Group

Force Package Vital Critical Essential Necéssa:g
Combat-essential force*
LID engineer battalion 49 - NA NA
Separate engineer company 26 - NA NA
Airborne corps battalion 25 100 NA NA
Sustainability force**
Airborne corps battalion NA NA 100 17
Corps engineer battalion NA NA == 62
Light equipment company
airborne (ABN) " NA NA - 19
Total force
Organic LID/AR brigade units 75 - - ==
‘Two EAD battalions &
a light equipment
company (ABN) 25 100 100 98

*Deploy during lodgement period.
the airborne battalion used in the sustain-
ability force are the same oné used in the combat-essential force.

**Add at end of scenario;

Figure 24

d. In the European new explosive excursion (Figure 24), the combat-

essential force requires the airborne corps battalion, as it did in the Latin

American scenario.
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However, in Europe, this battalion 13 needed to accomplish




N critical tasks. For the sustainability requirements, a second battalion is
::‘ needed. This second battalion, the corps engineer battalion, is the same unit
E;i?: used to augment the LID during the base case scenario, except now its capa-
?i':; bility is needed to fulfill tasks in the necessary priority group. A light
‘::, equipment company rounds out the sustainability force, giving the division the
:%Z: equipment-hour capability it needs to finish the few remaining necessary
e:"" equipment tasks. The new explosive excursion EAD force is equivalent to about

two battalions, which is one fewer battalion than is needed during the base
‘t’:: case. When the armored brigade tasks are again removed from consideration by
the analysis, the EAD force supporting only the LID is almost the same as the
EAD force used in Latin America =-- just one battalion plus a separate company.

e. Figure 25 compares requirements to the available equipment mix

'é::‘._ for the two types of EAD battalions in the ESC proposal. The requirements
& ' only counsider those scenarios wher_e. the unit is ideally suited to théater,
‘:gg force allocation, and timefrax;!e criteria.

::‘5 (1) The airborne corps battalion's equipment mix closely matches
‘ the requirements generated by the scenarios where it will be most needed --
5

:;. Latin America or Europe in the future. The unit's bulldozer blade capability
e

,e‘ is perhaps too small and ‘that of the loaders and graders slightly too large.
- The LID scenarios do not document a mission for this unit's nine scrapers.
'*: Squads could operate .with a smaller vehicle such as the high mobility multi-
EE: purpc;se wheeled vehicle (HMMWV), since the squaa trucks are not required for
hauling missions. In the previous divisional structure analysis, the obser-
::‘: vations included the conclusion that thes.e squads should be organized into
ol

EE:: companies that were separate from the equipment companies. i}

Ay
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EAD EQUIPMENT-HOUR MIX

(Percentage)
Unit Comparisons ACE loader Grader Truck SEE/JD410
Airborne Corps Battalion
Capability* 27 18 14 23 18
Requirements
Latin American total force 39 8 2 34 17
European new explosive excursion
Combat-egssential force 45 7 4 17 27
Corps Engineer Battalion
Capability** 19 13 6 46 16
European base case requirements:
Combat-essential force 51 7 5 30 7
Sustainability force 27 18 7 48 -

*No squad trucks counted (0 of 18).
**50% of squad trucks counted (18 of 36).

Figure 25

(2) The corps engineer battalion needs different equipment and .
mixes, depending on whether it is used early or late in the European base case
scenario. The unit has an ACE-hour deficit that 1s especially noticed in its
early combat-essential role. Many of its squad dump trucks are needed when
the unit 1is deployed later in the scenario, as part of the sustainability
force. While capability 1s adequate for dump trucks in the sustainability
role, trucks in the combat-essential role are primarily used for cargo haul --
a very inefficient use, given chg smaller surface area of the dump trucvk bed.
1f t';his unit is expected tc; provide engineer mission support both early and
late and botlh forward and rear, it needs to increase its versatility with a
large-surface dump truck, such as the Federal Republic of Germany's Army

vehicle. For sustainability tasks, the SEE is surplus unless this unit 1is

sent forward to prepare the battlefield for a LID, before the LID occupies i\ts




assigned AO. ESC did not recommend changing this unit's equipment mix to
match the combat-essential requirements in Europe, since the airborne corps
should assume those responsibilities. As the corps battalion is now orga-
nized, its equipment mix 1is well suited to the engineer sustainability
requirements generated by the European base case scenario, especially if 1t
adds ACEs.

(3) The 1light equipment company (TOE 5-54L2, land and unload
version) was used in the European. excursion only to provide low-priority
equipment. The unit's scraper capability was not used. If this unit is to
support all types of light divisions, perhaps its mission and mix of equipment
should be re-evaluated. It would be perhaps better oriented forward for sur-
vivability (more ACE and SEE capability), or oriented to the rear for expe-
dient army airfield constructiop,.or some other combination. The land and
unload version of this unit is not fielded and only one airborne version of
the unit is organized. Both TOE organizations have their capabilities dupli-
.cated within the airborne corps battalion. The decision to activate an addi-

tional airborne corps battalion to the Army engineer force structure has been

made, but other activations are not firm.




IV. OTHER SYPPORT REQUIREMENTS

15. Tactical Bridging Requirements. Site-specific bridge requirements

are calculated éeparately in Annex J and were not included in the equipment-
hour scenario summaries given in paragraphs 10 and ll.

a. The Latin American scenario had one unfordable river, which was
encountered early in the offensive phase at D+6. The river's width of about
40 meters woula require a bridge, since the space is too narrow for rafting.
The scenario writers discounted this chstacle, but the river must be bridged
so resupply can continue behind the division's mgin attack. Unless this road
is kept open, the air resupply of ammunition (especially artillery rounds) is
believed to be impractical, if not impossible. This bridge mission is an EAD
tasking and adequate for a M4T6 float bridge set with an air compressor. This
set allows for either a float bridge across the waterway or fixed spans that
bridge the damaged'épans. LIﬁ e?gineers éopld erect the bridge if no'bridge
unit was deployed; however, divisional engineer support missions would suffer.
The Ribbon Bridge is a possible wet gap solution, but requires EAD bridge unit
personnel to erect, more C-141B sorties to deploy, and hés bridge trucks that
are not needed for hauling after the bridgé is erected. Unfortunately, M4T6
units have all bu disappeared in the force structure. The equipﬁenc is still
stocked in depots, however. As so happens throughout this analysis, this
evaluation points out the desirability of simple and light solutions.to prob-
lems of LID engineer support. Unforturately, EAD engineer bridge units are
Just about all organized with very fast but heavy-technology bridging. Per-
haps future bridge developments will provide better answers.

b. In the European scenario, all the river gaps can be forded and no

EAD bridge support is needed This situation 1is compatible with the LID
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XK mission, where the division must fight against a high-intensity threat force

only in closed terrain. This mission also does not include a capability for

Ag supporting a deliberate river crossing, and most closed terrain areas lack
i
ﬂ? sizable rivers in Europe. Additionally, Europe has an extensive road net giv-
3
Al

ing the engineers many options for keeping roads open for logistical resupply
Ll
ﬁ% without having to resort to tactical bridging.
L
sﬁ l16. Class IV and V Supply Requirements. Figure 26 lists the engineer
0
h Class IV and V requirements calculated for each scenario base case and the new
éi explosive excursion. In this figure, the average daily requirement is expres-
5&: sed in short tons (STON) and then converted to the number of helicopters and
:l'g I
! trucks needed per day to move the materiel from the BSA to engineer project
:{ sites. ' Helicopters are only used when the project work site is inaccessible
"y
Lt
i% by road.
o)

ENGINEER CLASS IV AND V AND MOVEMENT REQUIREMENT§

1i (Average per Day)
A a
&‘ Base Case Excursion
‘:i . STON UH-60 Trucks STON UH-60 Trucks**

Latin America 53 5 1x% 10 1 1
; Europe 307 - 29% 85 - 3
L] "
i *5-ton dump trucks.

**5-ton cargo trucks.

P‘t.
.f§ Figure 26
Lo
i a. Most differences between scenarios and scenario versions are
45 caused by the differences in the mining mission. Mining was more extensive in
i
YA
W Europe than in Latin America. The new explosive excursion incorporated scat-

4t terable mines, which are lighter than the conventional mines used in the base
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cases. Consequently, the European base case has the largest Class IV/V
requirement -- 307 STON per day. The Latin American excursion has the small-
est requirement =-- 10 STON per day. Figure 26 also shows the tonnage con-
verted to 5-ton trucks, and for Latin America, to UH-60 Blackhawk helicopters.
These quantities are part of the project work plus logistical haul requirement
shown before in Figure 20. Truck capability 1is based primarily on cubic
volume, and therefore has only a slight correlation to weight.

(1) Trucks are used more efficiently during the European new
explosive excursion than during any ochér scenario or scenario excursion.
Thi; is explained mostly by the characteristics of scatterable mine weights
and packing configurations, the use of cargo trucks that have a greater capac-

ity for mines, and shorter haul distances than in Latin America.

(2) The quantities listed in Figure 26 represent mostly Class V

materiel. The only Class IV item considered by this analysis was the HEMMS,
and it constituted just 1 to 2 percent of the total Class IV and V require-
ment.

(3) Mines account for about 80 to 90 percent of the total ton-
nages calculated. For the ground Volcano portion of the scatterable mine
total, ESC determined that the three dispensers planned for that system are
adequate. The LID engineer battalion has eight trucks, and it 1is ESC's
evaluation that three ground Volcanos could be mounted on three of these
trucks without affecting the battalion's ability to perform logistical mis-
sions.

(4) The rates calculated for the European base case and excur-

sion include the total geierated for the attached armored brigade. This bri-

\
gade's share of the total is 30 percent, which means 70 percent of the Class

LA
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IV and V requirement is generated exclusively by the LID. In terms of trucks,
this 70-percent requirement represents 20 trucks for the base case and two
trucks in the new explosive excursion, instead of the 29 and three trucks
listed in Figure 26.

(5) The Class V calculations are reflected in the EAD unit
selections made in Annex J. The European base case force requires several
engineer corps battalions. The squad dump trucks of these battalions will be
needed to haul mines. However, in the European new explosive excursion, the
lighter scatterable mines and 1méfoved conventional mines (ICOMs) allow the
substitution of the corps battalion with the lighter airborne battﬁlion. The
airborne battalion does not have to contribute sqgad trucks to the hauling
mission. In both scenarios, the EAD battalions are required to both transport
the mines from the BSA and to help emplace the obstacle system. Both these
tasks are beyond the .cgpability of ;he LID engineer battalion and 1its
trucks. The sum of these circumstances reinforces the suggestion that cargo
trucks are more valuable than dump trucks to LID engineers and to those EAD
engineer units that support the LID.

b. This Class IV and V analysis did not consider requirements for
MICLIC and TEXS, both heavy explosive systems, The MICLIC clears lanes for
vehicles, but the LID needs lanes for infantry. The closed areas where the
LID is employed do not offer much opportunity to emplace antitank ditching; {f
it must dig antitank ditches, the ACE is capable of executing that task at a
lower logistic cost.

ce ESC evaluated the impact of two requirements the engineers place
upon the LID aviation assets. The first requirement was in Latin America,

\
where engineer Class V was transported by UH-60 Blackhawk helicopters to two
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TF0Bs isolated from engineer trucks. This equated to five Blackhawks in the
base case and one in the excursion -- a reasonable CAB mission. The second
requirement was for the Blackhawks to transport the air Volcano system. The
air Volcano 1is used in both scenarios, but the demand 1is higher in Latin
America than Europe (just the opposite is true of the demand for the ground
Volcano system). ESC recommends using three air Volcanos, the same number as
recommended in the Basis-of-Issue Plan (BOIP). By coincidence, this is the

same number of ground Volcanos recommended by ESC and authorized by the BOIP.
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- ' V. CONCLUSIONS AND RECOMMENDATIONS

17. General. This study reached seven specific conclusions about the
LID engineer battalion's ability to carry out its mobility, countermobility,
survivability, and general engineering missions on the battlefield under two
very different combat scenarios. Each conclusion 1is matched by recommenda-

by tions which follow these practical guidelines:

-

a. Any changes recommended to the divisional engineer force struc-
Oy ture must follow the zero-sum increase rule. The study recommendations do not
suggest an increase in the battalion's end-strength or the number of C-141B
sorties required to deploy it.

b, Changes must be attainable at low cost. This left some leeway
for recommending changes based on long~term development proposals for new
types of equipment.

‘c. ADEA, the study sponsor,. must be abl.e to 1n.it:iate or influence
1Y any action recommended by this study.

1 18. The LID Engineer Battalion Can Successfully Support the LID in Low-

Intensity Conflicts. The mission of the LID states that it "rapidly deploys

to defeat enemy forces in low-intensity conflict and, when properly augmented,
reinforces US forces committed to a mid- to high-intehsity conflict."3 The
LID engineers are centrally organized for this mission: all equipment is
il located in the HHC, and all squads are in the three line corhpanies. During
both scenarios, the LID engineer :bat:talion's combat-essential wo'rklbad 1s made
up of vital and critical tasks. In Latin America, this combat-essential

s workload also includes essential tasks and begins as soon as the division is

3‘l'able of Organization and Euqipment 77-000J800 (Department of the Army,
1 April 1984).
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committed. In Europe, the combat-essential workload begins at the start of the
battle preparation phase, when the battalion is called upon to reinforce ch'e
battlefield terrain.

a. CONCLUSIONS:

(1) The current centralized organization of the LID engineer TOE
coincides with the nature of the requirements generated by the Latin American
base case scenario (the dominant scenario in this analysis), and the way in
which those tasks are divided between forward and rear areas of the
battlefield.

(2) During both base case scenarios and the new explos'ive excur-
sions to those base cases, more than 80 percent of the battalion's combat-
esgential requirement is generated in the forward brigade areas. The remain-
ing 20 percent of the combat-essential requirement is geqerated in the DRA.

(a) In Latin America, the LID engineers can accomplish-all
requirements generated by tasks in tﬁe vital and critical priority groups,
plus a portion of the tasks in the essential priority group, during both the
base cast;. scenario and the new explosive excurison.

(b) In Europe, LID engineers can only accomplish one-third
of the vital tasks generated during the base case scenario, and just one-half
of the vital tasks generated during the new explosive excursion.

(3) During both base case scenarios, the engineers' initial
capability shortfall is always in squad-hours. In L;cin America, squad- and
equipment-hour shortfalls {increase sharply on the third day of combat. In
Europe, the total workload is beyond the LID en.gineer battalion's capability
from the first day of the battle preparation period.

(a) In Latin America, the LID engineers have sufficient

squad-hour cépability to complete 42 percent of the requirements generated in




the brigade areas by tasks in the essential priority group, but can complete
none of the DRA workload. However, the battalion has enough equiﬁment-hour
capability to accomplish all necessary brigade tasks, plus 87 percent of the
esgsential DRA tasks.

(b) In Europe, the LID engineers are able to complete 24 to
71 percent more squad-hour vital tasks than equipment-hour vital tasks in the
brigade areas, but have no squad- or equipment-hour capability left for any
critical tasks or for any tasks generated within the DRA.

b. RECOMMENDATIONS:

(1) The LID engineers should be structured'to work alone and
unsupported in low-intensity, short-duration conflicts, when they will have
enough organic squad— and equipment-hour capability to complete the first few
days of the combat-essential workload. However, by the start of the fifth
day, the workload represented by tasks in the essential priority-group 1s so
great that the battalion's oréanic engineer capability must be augmented by
EAD engineers.

(2) The LID engineers should deploy during the lodgement phase
of the battle, so their capability is available when combat operations begin.

(3) The LID should be first supported by EAD companies able to
make up the divisional engineer battalion's shortfall in squad-hour capability
(i.e., companies without dedicated construction equipment).

19. The LID Engineer Battalion's Equipment Mix Could Be Better Con-

figured. Since the conceptional design of the LID was published in 1984, the
13th Engineer Battalion of the 7th ID(L) has been equipped with all of f{ts
ACEs, and with one-third of its SEEs. Field exercises by the 13th Engineer

Battalion have confirmed the usefulness of the LID TOE's centralized concept,




which places all equipment in the HHC and employs this equipment separately
from squads. .'I'his analysis determined that the mix and quantities of ACEs and
SEEs needed to meet the requirements generated by the base case scenarjos are
different from the mix and quantities alloted in the LID TOE. This is not
unexpected, since the TOE and operational concept were designed concurrently
and this study is the first in-depth evaluation of that TOE and concept.
a. CONCLUSIONS:

(1) The LID engineer battalion needs 1.5 to 3 times as many ACE-
‘hours as SEE-hours to meet requirements generated during the Latin American
base case scenario and new expiosive excursion, and by the.European base case
scenario; ACE and SEE requirements are about equal 1in the European new
explosive excursion. The LID's current TOE has three SEEs for every one ACE
(a total of 18 SEEs versus six ACEs). When ESC's calculations of equipment-
hour capability are ‘expressed as pieces of equipment, ESC determined that 10
ACEs are required in Latin America, 14 in Europe for both the base c.ases and
new explosive excursions —-- a weighted requirement of 11. For the SEE, the
results ranged from five SEEs required for the base cases to a peak of 14 SEEs
for the European new explosive excursion -- a weighted requirement of 9. The
specific numerical requirement for each item of equipment 1is derived from a
detailed analysis of only two relatively short scenarios. Although the exact
requirements presented in this conclusion and recommendation may be open to
interpretation, the trend of mofe ACEs and fewer SEEs 15 clear.

(2) ESC's evaluation of the attachments for the SEE indicated
there is an equal requirement for loaders, backhoes, and augers. Depending on
scenario, the auger attachment comprised 25 to 50 percent of SEE-hour usage.

The auger attachment is not now authorized and was used in the study scenarios
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instead of shaped charges to dig bore holes for cratering. The authorized
backho'e and loader are the backbone of the engineer survivability mission.

(3) ESC determined that the auger handtool is a valuable asset
for the tasks generated at Latin American TFOB firebases. This hydraulic
handtool is used to assist in the explosive emplacement of individual and
crew-served weapon positions.

b. RECOMMENDATIONS: The LID engineer battalion should be configured
with equipment and attachments that match scenario key situations. This means
that:

(1) The equipment mix within the battalion should be adjusted to
better meet requirements. ACEs should be increased from six to 11 and SEEs
should be decreased from 18 to 10 in the TOE. Note: the reduction from 24 to
21 total pieces of ACE and SEE equipment is necessary in order to keep C-141B
deployment loads constant for the engineer battalion.

(2) All 10 battalion SEEs should be configuxled' with loader,
backhoe, and auger attachments. The added auger can be transported in the
loader bucket both for C-141B transport and for highway movement.

(3) The handtool allotment for all SEEs in the LID should be
authorized the auger handtool. This hydraulic tool can be used to drill small
holes for expedient explosive excavation of fighting bunkers.

20. The Impact of Scatterable Mines on Engineer Capability Will Be Sub-

stantial. To support the division, the LID engineers must undertake both

countermobility and mobility :asks that vary in scope and magnitude by sce-
nario. Today, many conventional mining systems are being augmented or
replaced by new-generation systems. Especially striking 1is the introduction
of the new scatterable mines, which will dramatieally change engineer require-~

ments in Europe.
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a. CONCLUSIONS:

(1) The LID engineers require obstacle systems that are light-
weight. These lightweight systems, especially mines, are easier to transport
by C-141B aircraft to places such as Latin America or require fewer trucks to
transport in a European AO.

(2) Because of the high-intensity threat in the European the-
ater, the LID is assignued a defensive mission ir a rela.atively small AO that is
characterized by closed terrain. This closed terrain inhibits linear mining
and favors point obstacles. Point obstacles require less effort to emplace
than lineat. obstacles. | Although the European A0 has some open areas, that
open terrain {s very rough, making mining operations difficult. Minefields in
Europe also may need to be concealed and emplaced at night for security
reasons. As a result of all these factors, the LID's ohstacle workload in the
defense is 65 percent less than that of a heavy division in Europe.

(3) Scatterable mines and improved coment16m1 mines (IECOMS)
ar."e from 50 to 75 percent faster to emplace than conventional mines for all
forces -- both heavy and light.

(4) Artillery wmining 1is important in Europe because of the
closed and difficult terrain; aerial mining is more important in Latin America
because of the LID uses some AOs which are inaccessible by ‘road.

b. RECOMMENDATIONS:

(1) The LID should improve its operational performance, provide
logistical savings, and reduce manhour requifenents by procuring the NATO ICOM
(which 1s available now) or developing a US version of the NATO ICOM

immediately.
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(2) LID engineers should consider replacing those trucks

intended to carry the ground Volcano with a high-mobility carrier (such as the
MMWY) .

(3) Since the LID has no attack vehicles and few antitank ditch
requirements, EAD engineer units are the appropriate units to support the LID
with the MICLIC or TEXS.

(4) The air Volcano adds the reﬁuired versatility to LID opera-
tional tactics. This analysis validated the LID's operational concept for
three of these systems.

2. LID Eng' ineers Have Sufficient Truck Capability. The LID engineer

battalion has no squad trucks, eight 5-ton carg~ trucks, and no dump trucks.
The EAD battalions considered in this analysis have 5-ton dump trucks for
squads, platoons, and companies, plus a few 5-ton cargo trucks in the 5-4 Sec-
tion of the HHC. ESC found truck requirements varied depending on unit bat-
tlefield location and scenario conditions. .

a. CONCLUSIONS:

(1) The LID has the right kind and number of trucks to meet the
requirements generated by the base case scenarios. The LID engineer battalion
has no squad trucks and they were not required in any of the scenarios or
excursions considered by this study. The 5-ton cérgo trucks in the companies
of the battalion match base case scenario and European new explosive excursion
requirements, but there is a three;truck excess in the Latin America'n new
explosive excurison.

(2) The conclusion above assumes the availabdlity of EAD support
consisting of one engineer battalion after 1 to 2 weeks in Latin America and

starting during the battle preparation phase in Europe.
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(a) EAD engineer trucks supporting forward brigades are
needed mostly for logistical haul, especially in the European base case sce-
nario. The dump trucks now alloted to the EAD units likely to augment the LID
engineer battalion are not well suited to this purpose.

{(b) When the new mine systems are fielded, they will reduce
the currently large requirement to transport Class V materiel from the BSA.
If corps engineer battalions were dedicated and employed forward in the bri-
gade areas, their squad dump trucks could be converted to a more appropriate
vehicle or downsized.

(c) The corps engineer battalion assigned to help the LID
engineer battalion accomplish sustainability tasks has a requirement for dump
trucks.

b. RECOMMENDATIONS:

(1) The eight 5-ton cargo trucks in the LID engineer battalion
should not be increased or decreased at this time. In the future, the battal-
ion can divert three of these tru;ks to haul the ground Volcano system with no
loss of capability.

(2) The EAD corps battalion which supports forward LID opera-
tions should have more cargo trucks than dump trucks. However, if one of the
corps engineer battalion missions continues to be to support heavy and light
forces both forward and rear, this unit cannot convert its qump trucks. One
way to support this dual mission'is to convert all 5-ton dump trucks to a com-
bination dump-cargo truck. Such a truck can dqmp to both sides and the rear,
has a large flat-bed surface, and drop sides. (Note: the Federal Republic of

Germany Army has a truck with these characteristics.) - Another solution would

be to convert some of the corps battalion's dump trucks to chrgo trucks.
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22. The Corps Airborne Battalion Can Meet Many LID EAD Support Require-

ments. The study methodology was especially designed to calculate the size
and type of the engineer EAD force required to support the LID under the con-
ditions of two very different combat scenarios. The LID will depend on this
EAD force to complete all the work that the LID engineer battalion cannot do.
This total EAD force is divided into two parts: a combat-essential force and a
sustainability force. The combat-essential force is needed at or close to
deployment of the LID, while the sustainability force is required some 2 to 4
weeks later.

a. CONCLUSIONS: Figure 27 expresses ESC's recommended combat-essen-
tial and sustainability forces, and the EAD total force, in terms of battalion
equivalents for the Luase case of the Latin American scenario and for the
European scenario b2 .« case and new explosive excursion. The Latin American
and European base cases use conventional mines and explosives. The European
new explosive excursion introduces scatterable mines and ICOMs, plus liquid
explosives and is examined as a the future situation. Additionally, for both
European situations, the divisional AO is shown divided between the organic
LID A0 (three to four maneuver brigades on line and in DRA) and the attached
.armored brigade AO. The separate armored brigade is broken out to show
requirements for a single LID without attachments, since Army force structur-
ing 1s done by individual divisions and separate brigades.

b. RECOMMENDA’I“IONS:

(1) The separate armored brigade should be supported by about
one corps enginder battalion. Even when the requirements generated by the
armored brigade are removed from consideration, the EAD support requirgd by

the LID in Europe today 1is still extra-danandi:ng -- a total of three
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battalions. The LID needs only two battalions to meet requirements in Latin
America and two battalions plus a light equipment company to meet the require-

ments of the future situation in Europe.

SCENARIO ENGINEER BATTALION EQUIVALENTS

Latin America Europe Today Europe Future
LID LID AR Brigade LID AR Brigade
Combat-essential
force: LID bn LID bn Engr co LID bn Engr co
Corps bn Corps bn ABN bn Corps bn
Sustainabilicy .
force: ABN bn Corps bn == Lt equip S
co
Total force (bn): 2 3 1+ 2+ 1+
Figure 27

(2) The EAD battalion assigned to support the LID in Latin

America and the future European situation should be the corps airborne batt;l-'
ion (TOE 5-195L2, land and unload version). Several of ihese airborne battal-
ions should be organized to support LIDs with deployment missions. (Tpday no
units have been organized.) ESC's analysis has deter@ined that this unit
should be organized under these guidelines:

(a) Squad-only and equipment-only companies.

(b) HMMWV squad trucks.

(e) 5-ton cargo trucks.

(d) More ACEs; no scrapers.

23. The LID Has Few Large-Gap Bridging Requirements. Rivers and streams

generally are no obstacle to the LID's maneuver elements. The light infantry

soldier is flown over or wades through rivers, floats across them on TOE or

expedient log rafts, and occasionally traverses them on engineer-built rope or




monkey bridges. Logistical elements, however, prefer to use roads for resup-
ply, although helicopter, Low Altitude Parachute Extraction System (LAPES),
and C-130 airfield options are also available and used. The importance of
roads increases as the threat increases from low- to mid- to high-intensity.
Mid- to high-intensity conflicts place high demands on artillery resupply and
subsequently on engineers to keep open the main supply routes (MSRs) for
trucks transporting attillery rounds. The European scenario is at the upper
end of this spectrum of conflict intensity, while the Latin American is at the
midpoint. .

a. CONCLUSIONS: The LID has few requirements for large—gap bridges
(e.g., only one one bridge is needed during the Latin American scenario).
However, even a minof bridging task will fall within the vital or critical
priority group. A unit the siz.e of a bridge platoon can provide all the
,engineer.effort required to bridge gaps in the AOs typical of LID operations.

b. RECOMMENDATION: LID large-gap bridging support should be pro-
vided by for EAD engineers. Because bridging tasks are so crucial, they must
be anticipated from terrain intelligénce and planned for early in the battle.
The type of support the LID needs invites the use of lightweight, simple-
technology bridging that can be transported by vehicles or division helicop-
ters. A bridge with a dual wet- and dry-gap capability is preferred that can
be emplaced bv LID engineers in emergeﬂcies. Depot-stocked M4T6 bridging is
the closest solution now available, but a less complex bridge should be
developed some day for LID use. The Hevelopment and fielding of a lightweight
bridge sultable for rapid deployment and support of the LID should be made a

high-priority program for the Army's materiel development community.
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24,° Class IV _and V Engineer Requirements Differ by Theater and Time-

frame. Countermobility tasks dictate most of the requirements generated by
the engineer Class 1V/V workload. This workload changes with scenario and
timeframe.

a. CONCLUSIONS:

(1) Class V materiel generates most of the requirement in the
Class IV/V category. The only Class IV item used by the LID engineers is the
HEMMS,  which generates only 1 to 2 percent of the overall requirement. Most
of the Class V requirement (80 to 90 percent) is mining, which 1is used
frequently in the European theater. Si..nce conventional mines are thrée to six
times heavier than the new generation of mines, the European base case sce-
nario generates the largest Class V requirement.

(2) Scatterable mines and ICOMs can reduce the LID engineers'
truck transport requirenenté by more than 90 percent, anq make ‘it possible for
LID engineers to better support the division in more mobile operations. This
will prevent the division's logistical tail from hindering its performance and
give the engineers the ébility to emplace obstacle systems in a very mobile
enviromment, which will enhance the LID's role in rear area protection.

(3) Substituting liquid explosives for conventional explosives
may reduce the division's Class IV and V requirements, but by how much is
impossible to document, given the state of the art as described in the pub-
lished information about liquid explosive research or test-ing. - (The biblio-
graphy to this report, Annex K, lists-most of the documents published about -
liquid explosive testing during the last decade.)

b. RECOMMENDATIONS:
(1) Under the conditions of the European base case scenario, the

LID should be supnorted bv one engineer EAD battalion which.is deploved
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'early. This will provide the truck capability needed to haul engineer Class V

supplies from BSAs to project sites.

(2) More research should be done to determine the cratering
geometry (number and size of bore holes and amount of explosives per hole) for
new candidate liquid explosives.

25. Recommendatioﬁ Postscript. This study's conclusions and recommen-

dations reinforce the design concepts of the LID. To those more familiar with
mechanized and armored operations, the study's final seven sets of conclusions
may seem very rudimentary. Light infantry operations with their complementary
engineer support roles outward.ly are very basic. However, the simple struc-
ture tinted with just the right amount and kind of modern technology is very
dynamic and consequently very powerful. When the study project team started
this analysis, it had reservations about many of the LID's unusual engineer
" organizational and 'operational concepts'. How a@ept i's an engineer b.attalion
with only 290 men containing squads without vehicles and only two major kinds
of engineer equipment totaling 24 pieces? DPerhaps the reader shares these
concerns. In an'y case, while the team pondered these doubts, others contem-
plated them as well '-- including those working within the concept. ESC's data
base was the 13th Engineer Battalion of the 7th ID(L), stationed at Fort Ord,

California. The 7th LID was selected as ESC's data base because it has been

organized longer than any other LID. During the course of this 12-month

study, ESC confirmed concepts by analysis that were simultaneously formed with’

the leadership of the 13th Engineer Battalion through its actual training and

practice. The concept works. The fact that it works is known to the 7th LID

which, at this writing, has become a highly motivated, well-trained, elite




division. The engineer concept makes sense by analysis upon reflection to
four aspects rooted in historical principles:

a. The LID has small AOs. Engineer workload is directly equatable
to the terrain that the engineers must change. Small AOs with less movement
to maneuver leads to reduced engineer requirements.

b. The LID operates in closed terrain. Engineer workload is reduced
in closed terrain because it offers more natural cover and obstacles. More
point obstacles are required than linear obstacles, but overall there is less
effort involved (point obstacles are less time consuming to construct than
linear obstacles). Difficult terrain also slows enemy advances, giving .
engineers more time to complete their workload.

¢c. The LID must deploy fast. LID systems must be light so the
divisipn can move quickly. These light systems are easy to learn, easy to
~operate, easy to resupply. These characteristics make them very effectiyé and
powerful. For engineers, heavy explosives give way to equipment with rela-
tively low fuel resupply needs and speed of emplacement can be sacrificed for
more simple technologies.

d. The LID has limitations in high-intensity conflict. In Eufope,
the LID mission requires augmentation -- a heavy brigade for maneuver operé-
tions, more artillery firepower for suppression, and correspondingly, as

determined by this study, one to three corps battalions for engineer support.
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l. Purpose. This annex describes the significant steps of the study
methodology.

2. Scope. Figure A-l shows the general structure and level of resolu-
tion of the study methodology. The methodology compares engineer requirements
w{ih engineer capability. The requirements are unconstrﬁined, but realistic;
they are calculated on-site with no Qegradation. Capability is degraded. with

commonly accepted factors such as casualty and movement rates. The comparison
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of requirements and capabilities produced time-phased estimates on what
requirements can be satisfied in priority order.

3. Resolution. The study methodology has four main levels of resolu-
tion.

a. The most significant level of resolution calculates into one of
two scenarios. (The Latin American and European scenarios are detailed in
Volume II, which is classified SECRET.)

b. The second level divides each scenario into battle phases. The

‘battle phases are subdivided into consecutive time periods (Figure A-2).

TIME PERIODS

Period From Through Days Battle Phase
Latin American Scenario
1 D+1 D+2 2 Deployment, lodgement, and secure AQ
2 D+3 D+4 2 Move to and defend new divi:sion A0
3 D+5 D+8 4 Attack on main avenue of approach, and move
' to brigade TFOB ’
4 D+9 D+10 2 Move to and attack within new brigade TFOB
European Scenario
1 D-10 D+7 .18 Deployment, lodgement, and movement to AQ
2 D+8 D+10 3 Prepare defensive positions
3 H-hour  H+23 1 Defend
4 H+24 H+47 1 Counterattack
5 H+48 H+95 2 Delay
Figure A-2

¢. The third level addresses the d'ivisional AO. For each ctime
period, requirements and capability are tracked for each of the committed
maneuver brigades, plus the DRA. The sum of these areas will be displayed for
the total division. (NOTE: When the CAB does not occupy a separate area, its
requirements are counted where subelements are located within the divisional

A0.)
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d. The last level of resolution divides the study into two parts for
each scenario. Each part splits capability and requirements between the LID-
only and EAD units working in the division AO. Figure A-3 lists the EAD units
which augment each scenario. Fewer EAD units augment the European scenario
because the LID is supported by the in-place corps plus the German Territorial
Southern Command (GTSC).

4., Base Case and Excursions. The base case, as defined below, is calcu-

lated for each level of resolution of the study methodology, while the SAG-
approved excursions use only the applicable portions of the general study
methodology. )

a. The timeframe for the base case is 1988. As a result, ESC used
the design or objective TOE 77-000J800, LID. Figure A-4 shows some of the
significant equiément projected for this TOE during the study timeframe. The
threat forecasted in each scenario also megts' this designated timeframe.
Since the modified table of organization and equipment (MTOES) of the five
projected LID are slightly different in organization and mission, the study
employs the usé of a notional division with the fictional designuation of the
17th ID(L). Socme significant aspects of the 17th ID(L) are:

(1) The division's basic artillery piece is the 105-mm towed
howitzer. The 155-mm artillery battery of the 7th ID(L) is not present.

(2) The Volcano series mine systems are not yet available.

(3) The divisional resupply concept makes full use of hélicop-
ters, LAPES zones, roads, and C-130 airfields.

(4) When employed in Europe, USAREUR will replace all divisional
105-mm artillery howitzers one-for-one with 155-mm artillery howitzers using

war reserve stocks.




EAD AUGMENTATION FOR 17th ID(L)

Scenario
TOE Unit Description Lorin America Europe
3-17J NBC defense company = 1
5-35H Engineer battalion (corps) - 1
6=-307J2 Counterbattery radar section, Targer sz 1
acquisition company
6-365H Field artillery (FA) battalion, 155-mm, - 1
self-provoelled
6=4 4 5H FA battalion, 203-mm, self-propelled - 1
7-115H110 Antiarmor battalion (TOW) - !
08-123H Combat support hospital 1 =
9-64H Ordnance company, Ammunition, Conver: 1 ==
tional direct support (DS)
9-520H EOD, team FA 1 ==
9-5504 Rocket and Missile Support LID team LY | -
10-2274 Petroleum Platoon, Petroleum Supply Company 1 -
19-077H Military Police (MP) company 1 -
29-114H4 Graves Registration section, and organi- 1 -
zation maintenance section, field service
: company, general support (GS)
29-119H510 Class IX storage section, repair parts sup- 1 =
ply company, GS, corps
29-146H Headquarters and headquarters company (HHC), 1 -
Supply & Services (S&S) battalion
29-147H500 S&S Company l ==
29-209H9 CE/GSE Maintenance Platoon and Artillery 1 -—
Battalion Maintenance Support Team, Main-
tenance Company, nondivision, DS
34-105J Electronic warfare (EW) Section, Operations == 1
Company, Communication EW Intelligence
(CEWI) Battalion
55-167J Medium-1ift platoon (CH-47D), medium heli- ! 1
copter company
55-67H7Lu Medium truck squad and light truck squad, l =

light-medium transport compar -

Figure A-3




SIGNIFICANT EQUIPMENT LIST*

Items Unique to
Engineer Units

Items Found in Both Engineer
and Non-Engineer Units

Divisional battalion

ACE

SEE

Explosive demolition sets*#*
Mine detecting sets
Carpenters tool kit (platoon)
Carpenters tool kit (squad)

Chain saw

Corps units (above blus):

D-7 bulldozer

Tractor w/backhoe & loader
5-ton dump trucks

2- 1Y, Y scoop loaders

Grader

*Design TOE 77-000J (Department of the Army, 1985).

*%No liquid explosives.

High mobility multipurpose wheeled

vehicle (HMMWV)
Tactical 5/4-ton cargo truck
5-ton cargo trucks
107-mm mortar
DRAGON
TOW
105-mm light towed howitzer
VULCAN, towed
Observation helicopter OH-58C

Attack helicopter, TOW

Utility helicopter UH-60A

Fuel system supply point (FSSP)
(60,000 gal)

Forward area refueling equipment

2-wheel motorcycle

5-ton tractor truck w/22.5-ton

semi-trailer

Figure A-4




b. The lodgement phases of each base case scenario have certain
study limitations.

(1) For the Latin American scenario, the lodgement airfield is a
US Air Force responsibility. Follow-on fixed bridging on the main supply
route (MSR) 1is a corps responsibility beginning at D+11 (one day after the
scenario is terminated for study purposes). Resupply by ship also starts at
D+11.

(2) For the European scenario, air deployment of the l7th ID(L)
is mixed with other deploying units. As a result, the stndy artificially
limits the start of defensive positions until the entire division has assem-
bled in the divislonal AO.

c. The SAG has approved 12 excursions to the base case which provide
additional analysis 1in special areas of interest. These excufsions are
briefly described below, and summarized in figure A=-5.

(1) Excursion l: the effect on performance of allocating‘twd
engineer battalions (one divisional & one corps) to divisional requirements.

(2) Excursion 2: the effect on performance of allocating the
divisional engineer battalion solely to reqﬁirements in the brigade sectors.

(3) Excursion 3: the effect on performance of allocating the
corps engineer units soleliy to requirements in the DRA.

(4) Excursion 4: the effect on performance of adding divisienal
Volcano systems on scenario requirements and on level of performance. This
excursion 1s conducted in conjunccion with the countermobility analysis
(Annex D).

. (5) Excursion 5: the effect on performance of allocating the

.total capability to only the vital and critical priority group requirements.




STUDY EXCURSIONS

Excursion Engineer Capability Force Requirements
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