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ABSTRACT

IMPROVING LIGHT INFANTRY DIVISIONAL ENGINEER AGILITY-- THE KEY
TO ENHANCING THEIR MISSION CAPABILITY by MAJ Frank P. Janecek.
USA, 55 pages.

This monograph examines the light infantry division engineer
battalion's agility. The factors and organizational elements that
affect agility are discussed. Organizational weaknesses in the lic.-t
engineer battalion are examined and changes that will improve
agility are recommended.

The monograph first examines agility and develops an agility
model used to assess the doctrinal capability of the light infantry
division's engineer battalion. The monograph next examines

, historical experiences of infantry divisional engineers in World 'Jar
II and selected reports and studies since then. Historical pitfalls
in organizational design are mentioned. Then an analysis is made
identifying comimon agility deficiencies and how they historically
have been dealt with. From this analysis of historical e-oeriences,

* conclusions are drawn that lead to a number o- recommendations.

Finally, thirteen recommendations are presented that increa-e
the agility of the light infantry division engineer nattalion.
recommendations address training, personnel, equipment, and
organization. They are prioritized by their impact on agility and
strategic deployabilty. High technology improvements such as night
vision devices, remote firing devices, exotic explosives, and
computers and increased firepower are not addressed. Instead.
recommendations focus on more traditional means to enhance agilit,'
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I. I NTRODUCT I ON

The reorganization of the engineer component in the infantry

division in 1941 and 1942 appears to have been established on

an arbitrary basis of an allowable percentage of engineers and
not on an analysis of the engineer requirements. .

BG MCCABE. Chairman, 1946
Infantry ConTerence.

r

The August 193 Army Commanders Conference was a major

milestone in force development for the US Army. The conference

directed the Army of E;tcellence (AOE) study as a means to develop

significant force changes meant to correct perceived deficiencies

and create a light, division size, strategically deployable force to

meet contingency missions. (1) The new light infantry division was to

be fighter heavy, _ooro -imatel,/ 5)", innantry, wih ine maneuver

battalions, and maintain the ability to deploy stra 2glca~lv usn-
A.j

approximately 500 C-141 sorties. (2)

The impact of AOE force changes on the engineer communit, has

been significant. Changes to engineer organizations have been made

at every level, from division to echelons above corps. Cne of the-

changes was the creation of a light infantry division (LID) encineer

battalion that would be strategically deployable, vet meet the

essential combat engineer requirements of the light infantr,, v

division. (Figure 1)

In order to meet the strategic deployabilit, '! quirments, tt e
A

LID engineer battalion was significantly reduced in both personnel

strength and equipment authorized. A comparison o± hre_ divisicn ,.

engineer battalions is shown on Tables 1 and 2. T- n t _ =

of the light engineer battalion specified a strength ceiling of 2S4

and was designed to use few.er than 15 C141 sorties. It was designed

with no construction mission requirement nor capability, and to

.5.5
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perform only the minimum essential general engineering tasks. (T)

Instead of a broad combat support mission, addressing the major

functional areas of mobility, countermobility, survivability and

general engineering, the light engineers' design was focused only o- n ""

mobility, countermobility and survivability.

Crganizationally the engineer battalion was restrUCtLred.

three line companies were reduced to 64 men each and have oniy t,,:D

platoons as opposed to the 164 man company with three platoons in

the standard infantry division engineer battalion. Each company

traditionally supported a maneuver brigade with platoons in direct

support of maneuver battalions. The companies and platoons now

I support the light infantry brigades on an area basis. EFci-eer

equipment which previously had been organic to t enoi .er

companies is now concentrated in the headquarters comoanv aicnq wi-

maintenance, supply, and other administrative functions. Engineer

equipment is now allocated to companies for specific missions. (41

Does this relativelv small LID engineer battaii.:n retain -

agility to adequately accomplish its intended missions in suocrt L7

the light infantry division- If not. what changes cn be made -

increase the battalion's agility and subsequent mission capabilit.-

This 3t__idy will attmot to answer these questions. Tnrcuh a re-'

of current doctrirne. a itudv of histcrical -'Aeri 'c. ar _

comparison and analysis of the two, I .ill develop reccmmendatcr

to increase engineer agility/ in an attempt to alleviate the curr-

de'ici_-ncies, while minlmizinir th? lnac on -3<-7 ,- on

% r d e ployabilitv.
..

4
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II. DOCTRINE

v By doctrine I mean organization, control, assignment of

appropriate ranks to officers, regulation of supply routes, aid

the provision of principal items used by the army.

Sun Tzu, THE ART OF WAR.

Before we can determine if the engineer battalion has the

necessary agility to support the light division, we must identify

what constitutes agility. F00CM-5 defines agility the

ability of friendly forces to act faster than the enem,/...-=UCh

greater quickness permits rapid concentration of friendly strengrih

against enemy vulnerabilities... In the end, agility is as much a

imental as a physical qualit/". (5) For the Light InFantry Division

"Agility is a function of the responsiveness and fle;.ibility of

czmmanders, ,!nits, and staffs as they resoond to a 'uatizn- ,ncr_

Srpidi7 than the enemy". (3) It is easy, as -nanv People do, tc

confuse mobility with agility. However, it should be clear that

agility has both psychological and physical components and is not

S-" just physical mobility on the battlefield.

Bill Lind's definition of maneuver has many. o4 t2

of agility and provides a good start in an attempt to devel o zn

concept of Light Engineer agility. Let's say agilit.' is th-

to think and act faster than the enemy and assume it is enccncassac

in the f our time--comoetti,, basic c'/cles of: obser've, or,-n t .P'

d ecide, act (CCDOA. ( " athematical 1v ie can e" ress ac: "iV -A-

sum of the functions: Ag11ity= f (cbs) + f (orient) ,ecidt,

f (act). Thus, in -reases in the capabi i t%/ to acr-meI -h anv t

-)nct n,=. (-.) -in i i -a o I 7i i 1ncr~a ? -A ~

agility as a functicri of tine we can say: t(agility= t(cbs) +

.t plIan) 4 t dec id t t act). g;r goal ,s to incr as a-iit" 3r

reduce the total ti i!- from cbservation nf a n situation t,

LP !
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completion of the desired action.

Common methinds to increase the "observe" function and reduIce

the time are: Intelligence Preparation of the Battlefield (125).

stutdy and k-nowledge of the enemy, detailed map and/or ground

reconnaissance, Use Of Standard Operating Procedures (SF.rcrt

designated Essential Engineer Elements of Informnaticn (EESEI), n

es~tablished indicators of probable actions.

Means to increase the ability to "orient and plan -And reduce

the time it takes are: prepare Operations Plans (CPLPIN) vwargaime.

preplan materiel recuirements, use SOPs, inteerate ocerat'--rs ~~

maneuver units, coordinate organic and nonorganic U~nit operations.

and task oranize.

Methods to increase the decision Linc t icn n c r nrl I irtuce

t~Jrgae.increase the size of staffs, establish SOF's, -ts-~1~

rehearse and train leaders and staffs using command post ex.ercics7es,

staff ex:ercises. tactical exercises without troops, sim-.oliTFy, And-

* - peed commiUni cati ons, -!'S- COMOUters to siolF 710n~n 1 a

more efficiently schedule work.

if'pproaches to increase the ability, to "act- anco at the same

t ne reduice the time needed are: increase mcbilitr, rnaras

dri lls. SOF-s, rtpduce travel a=nd non-produ-ct i ,- t ir n. -ni cr:?

efficient equinment, improve hsc1 ite- r-

and equipment arei-2 ab- when and where? needed, creace 4 arr

units-, 3nd aug~ment engineers with infantry tor othe- sulDCcrt cs.

I -,it use this = c,/ci to rL-pcnd t, ~i It!,-t icr w- ~? .

t'je ene-my we can out thi ni. the enemy and thus act --srr f- Rn h~fl

,:i, 1 13 t,'e- he-Art oft 1~' 1it,/. -n ',--r r n: -r ~

MLUSt t able to accomplish e~kch cycle ~serfcTt 3 27 .ED

-4-
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the resultant aggregate will be a response that is faster than the

enemy s.

To improve an engineer organization's agility let's e-amine the

responsible organizational components. The following matri:x

identifies a responsible staff section and some components o+ the

agility functions. Each subordinate organization and comoonent >-,a.i

have its own internal set of OODA factors that a-Fect the aggrega--e

time function.

FACTORS
Observe Orient Decide Aict

0 S2/companies S2/S3/34 CDR/Staff Engr Co
R ADE/Bde Engr & Companies Spt'g elem.
G
A

N C see lan order nve
I 0 communicate evaluate direct _:.-cut z?
Z M reconnoiter integrate coordinate --. >an
AaP know area of decide communicate maintain
TnO opns get feedback compare fitness
IdN control command respond
0 E report evaluate equip
N N rehearse standardize

T prepare drill
S cractic?

For the engineer battalion to improve its agility to support

the light division, the staff must integrate engineer operations

into division and brigade plans and then have engineer companies

accomplish missions at an optimum work rate. Each section, b'/

.-F improving the speed and thoroughness with wh.ch it aczi-cqli3haes th-

functions above, has the potential to improve engineer agility. A

We'll el:amine them in more detail later, but to conclude this

4." discussion, it is important to remember that agilit - '.; b333d on

responsiveness. flexibility, and integrated actions that shorten the

response time while ma'.imizing mission accomplishment.

The divisional engineer is a force multiplier whose doctrinal

.. -5- '.-.
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mission is "to increase the combat effectiveness of the liqht

infantry division, by accomplishing mobilit/, coLltermcbility, F,'

surviveability missions"(3) and conducting infantry operations 4hen

required. Doctrinally, general engineering and topocqraphic mIssl,n-

have been assigned to echelons above the light division iEAD'. 7

The light gineer's doctrinal missions have not changed muc)

-. from regular engineer tasks; however, the means to accompilish tr.7_:,n

have been significantly reduced. The doctrinal missions follow:

Provide "advice to the divisional commander and other maneuver

commanders on all matters concerning the planning and e:ecuticcn

of the engineer missions needed to support divisions

operations. Plans, supervises and coordinates activities of
assigned, attached and supporting engineer units engaged in

-mobility, countermobility. survivability, general engineerino

*and topographic tasks. Conducts engineer reconnaissance an

produces engineer intelligence informaticn f.-r t

di/iision' . (10)

Doctrinally, mobilit! missions are:

"Prepares and maintains essential combat routes in the forward

battle area to include ingress and egress to blocking positions

and river crossing sites and expedient repair of essential

bridges, fords, and culverts... Assists in the assault o+

fortified positions...Assists maneuver units in the asSau! ""

breach of obstacls and minefields...Provides limited

construction and repair of forward area landing strips,

helipads. and fcrward area refuel and rearming points". (ii:

Countermobility missions are:

"emplaces and assists in the manual emplacement of mines...

creates other obstacles to degrade enemy mobility including

berms, ditches, abatis and wire entanglements... plans.

prepares and e':ecutes demolition targets such 3S th9

destruction of bridges and the cratering o+ roads, rai1rccdi
and airfield runways". (12)

To support the survivability mission, the light enoineer battali:n

"provides field engineering advice to all divisional elements an-

assistance and equipment support to maneuver units in preparation c-

selected strong points and fighting positicns for ,epons

systems". (17) With si>: engineer platoons and one asault and barri_r-

% -6
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platoon, it is easy to question the light engineer battalion's

ability to accomplish this myriad of missions.

Engineer missions are intrinsically tied to terrain. The

engineer observes, uses, prepares, improves, reinforces, clears.

denies, and modifies the ground in support of divisicnal units.

Hcever, the engineer does not normally occupy the ground in the

sense that the infantry does. The engineer unit receives its

missions, moves to a location. and using handtools. equipment or

e:plosives accomplishes a terrain modification that tak:es an amount

of tine and then moves to the ne'.t job site. This concept o-f mo,/inQ

about the battlefield, modifying terrain for others, imolies that

flcbilit/ is essential to engineer agilit/.

The LID engineer battalion is significantly smailer than c:'.er

US di/isional engineer battalions. Tables 1 and 2 summarize and

compare the organizational framework and the major equipment items

of the organic engineer battalions in the Armored/Mech Division, the

:nfantry Division, and the Light In-fantry Division. Table l

subordinate units and personnel strengths of the standard in-fantr,,

and light infantry divisions.

A number of organizational Table of Organization and Equiomenc

(TOE) deficiencies are apparent in the new liqht enqineer

battalion. All staff sections were reduced in st-rercth. T- 1 ,

reduced over 7C percent to two officers and five enlisted and has

only one vehicle. The S2 suffered a si.-ty percent personnel

reduction to futr personnel, tjo officers and two enlisted and

retained one vehicle. The reconnaissance and engineer intelligence

production ?rd nalvsis capability have been siqni 4;cant1v

degraded. The battalion's communication section was reduced from

-7-
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eighteen to four personnel with no officer and only one vehicle.

The ability to set up and operate battalion communications on a 21
. _.

hour basis for e.:tended periods is suspect. The assault and barrier

platoon has one truck for the platoon leader but no vehicles for the
*4

\ -wo equipment section sergeants who are key to efficient eqLtiplrent

utilization. Brigade engineer sections have been eliminated,

reducing the ability to identify and integrate engineer e-ffort ino

brigade plans. The LID engineer battalion has no bridge company.

Engineer and quartermaster equipment is greatly reduced with onl,'

eight cargo trucks and 16 High Mobility Multi-purpose Wheeled

Vehicles (HMMWVs) in the battalion. The unit is able to transport

only 2/- of their TOE equipment in organic hcle_.Tier ar

"I

squad vehicles to transport tools sets. Class IV.and Class V

The total number of available spuads' man-hours has beer reduced,

almost 1/2 from the other engineer battalions. Each platoon now ha-

only one vehicle, a HMMWV.

it seems apparent that the light engineer battalion

organization has been stripped of all redundancy and some

significant mission capability. The ability to coordinate and

integrate engineer activities into brigade plans is very limited.

Squad mobility has been significantly reduced, thus increasing

travel time to wor, sites and ootentiallv linitinq at , ;- :1 it'i

tools, explosives, and barrier materials. Engineer equipment has

been reduced to eighteen Small Emplacement Excavators (SEE) and si:

Armored Combat Earthmovers (ACE). Cperators are onl/ provided

one shift operation. Maintenance operations have been centralized

at battalion, where three contact maintenance truckts and cr ,rck-r fr

are authorized. However, no utility truck Was authorized,

% %*



restricting the ability to make parts runs or transport mechanics P,

forward for simple repairs. This brief critique o-F the LID Enqineer

battalion has identified a number of significant weaknesses that

will degrade agility.

II . HISTORICAL EXPERIENCES.

A historical e,:ample may simply be used as an EXPLDiNATICN of zn

idea. Abstract discussion, after all, is very easily
mi sunderstood.

Clausewitz. ON WAR, iI, C.

For this monograph I havc? selected historical e-oeriences tat

demonstrate a variety of different methods used to enhance engineer

unit agility. The combat arms all recognized that engineer products

were critical to their success. During World War II there 'were -. c -

-nits organized identical to the current light in-:antr, arc ic

its organic engineer battalion. Therefore. the selection o,

historical experiences is limited to divisional engineers of

infantry divisions, US and German, including the German Mountain

nantry Di-iisions keoirgs) and British Airborne Roval Enineers =-

the Ist Airborne Division. Typical US and German Inzantr y Divisicn

organizations are shown at table 4. The US Army coerated

differently in the European than in the Pacific theater. It is

important to note the employment differences as well as mission

similarities between theaters.

Currently, companies of the LID engineer battalion support

brigades on an area basis. E;:amples of missions thy could be

called upon to perform are found during the E5th

breakthrough at Monte Altuzzo. Company B. 710th Engineers was in

direct support of the T72th Infantry Regiment. The co.io-any eo "o

one platoon with a dozer to work on a supply trail, another platocn

m'. -9-
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cleared mines from a road and the third platoon worked on a bypass

for a tank unit. (14) Since the LID engineer company only has two

platoons they would need reinforcements or more time to accomplish

the same missions. Therefore, increased size added to agility.

To increase engineer responsiveness it was tvpical to attach an

engineer company to the Regimental Combat Teams. Additionally,

engineers from higher commands were used to augment/reinforce the

committed divisions. A good ex:ample of this iS found during the

battle for Schmidt when the 28th Infantry Division attached one

- lettered company of the 1C)d Engineer Combat Battalion to eah of

* -" its three Regimental Combat Teams. The Division was also supported

by the ll71st Engineer Combat Group consistina of -nree encnee-

combat battalions, ore ponton bridge comoan ,, one tr=?acwav re

company and a light equipment company. (15' The engqieer orsuo

provided two battalions in direct support of the 112th and ll-)th

Infantry Regiments. The remainder of the Group was in general

support of the division ith one battalion dedicated to road

nmaintenance. (16) There is little mention of the e'-xact missicns o-

the engineer companies attached to the infantry regi nents but i:

reasonable to think they were instrumental in clearing lanes thrc-c-, I
the minefield on the approach to Vossenack and plAcinc the sat.

anti-tank mines in Schmidt. Curing the battle. i' '_ I i'

they fought as infantry, since the non-di,/isional enqineers

repeatedly fought as infantry. This battle also demonstrated the

ability of engineers +ron echelons abo'e divi=si : t:; %cr-' "

maintain the division area.

;..The 1(')th Engineer Lu ",--

Division. provides an e'.ample of the man,/ t vpicAl -r.-ineer miss:Cns

!'
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accomplished in the European theater of operations. These missions

may be representative of those the LID engineer battalion will ha.e

to accomplish. Breaking through the German defenses of the West

Wall they breached minefields., destroyed bunkers, cleared tank

cbstacles and blasted through wire obstacles. DU. ing the month o-

March 1945, the Battalion reported clearing mines from 240 miles c:

road, filled nine road craters, installed seven culverts. installeo

a 760' footbridge, constructed five bypasses, repaired three

bridges, and installed five dryspan treadway brid-es. Each Tnfan:r ,

Regiment had an engineer company attached. (17) EnQineer ccmpani-s

were normally attached during attacks or when supporting a fast

0 noving, fluid situation.

Cperations in the Southwest Pacific Ara (SEPF, 'ere di ren

and the combat engineer battalion proved inadequate to neet the

tactical and technological requirements of warfare. (iS) Part of the

problem was how the organization and equipment of the combat

engineer battalion were developed. P--acetime inaneuver- h= d re-L'l-E

in erroneous conclusions concerning conditions and engineer

requirements on the battlefield. To male a combat enoineer

battalion effective a considerable amount of e':tra _.cnipment had -

be attached. Additionallv. "The combat battalion aceared to ,

small to provide adequate support icr a tri ,ri! -ir ': 3:' n -

fact. every division commander who served under 3, th Ar.nv was 3-
Ad

the opinion that a minimum of two engineer combat battalions ae

needed for the stippert o0 one t ri an lar inf ntr', c e_: -r

E.:amples of engineer operations in support of in-antrv di /isicns ,n

the ::. outh 'es F'c: i c ' I I ' tn -t -l ";-Ln, n th -T I I

general lIy remained tha same. chinges in methods of mp,'ration "-i9e

-t%-



made to attempt to correct for organizational de-icienci-s.

Attaching enqineer companies to regimental combat teams w-=

normally a transitory condition used only for short period_=. EUch a=

during assaults and -.hen battalion headquarters control ,wa
" 4.

linited. An e:ainple is the 116th Engineer Combat Ba~tal :on o-
l.

41st lntantry, Di .'ision's support of operations on the Z:,.Langa.p ..,

.eninsula. The battalion attached a company to eacn intanr,

Regiment during the combat landing to assist in breachinc j-each

defenses. Mine detector teams accompanied the landino waves to

clear the beaches. However, after the battalion he,7di,,arters c-bT:?

ashore the companies reverted to division control but still

supported a regiment during ground operations. ir.' ali,. cc.nc -

-ngineer tasks consisted ol- removing mines. destr'*c 7:z "bc

-Yitn demolitions, reoairing destroyed bridces, maintain "

supply roads, providing water and the construction of combat roads.

The battalion commander concluded that "ic the battalion had been

zrganized and equiood in accordance with th? War %cart-enT

of Equipment (T/E) without benefit of the Southwest Facific Area

S.F'A) Special List oi Equipment (SLCE , its equIpment .ould ha.a

been completelv inadequate for the prooer support ,or th!

1i is1on". (21) Concerning command and control rel ticr.hio-. s -

ommander concluded that to e'oIloit the enaineer --Ita r

capabilities the unit should function under diviicn c-:ntrol A s n-

as possible after the amohibious landing. (21) With liinited

rEc, rc-s. ,LnrtraI i z d control was us =d to mna-i : ni , z: -

the same approach being used in the LID engineer battA1ion.

The 7 u ti In tin t r, i iis Lrn re-r r r:jt-o r~ I - z.

Campaign describes another ooeration that providesn.->nnnqi

.4- 2



insights into utilization o-f the divisional enqlinee's. Enaineer

nissions vwere- in-4inte-n,-nc.? e-nd constr-uction o-F roads-. surcolv OT

m 'water, and in general suIpport O-f the advance of the infantry

regi ments. Engineer units in this operation also did not remain

ac -tached to 1-ridi nq te Ain s, but rev'er-ted to di vis 51 ,n ccnn -o uc7:fl

1lAnd ing ot t d div isi en headquarters. "Engineers, :n c-ner-A! '-er=?

not ass igned dISSaulIt iniss ion s. (22) The 7-7t h I nftan r r Di,,isi on

Commander ut iIi ze-:d tr a ini1ng as a means t o overcome A shrage cr

engineers. The division commander purposely trained the infan,'

-units of the? div/isio--n in elementarv st ills of demolitirn soc th"n'.2

could assault positions without the immediate assistance of engineer

- C FjS . T~i nly "riA'cr itei ofi engineer equiomen:- us-n0 ln

1 odnain .41 th= t =asaul - was the bul ldozer " -- ar 'cred

c I: ifiant lesson learned from this coeraticn. ,r-c -F.?

that had not been common practice. was to train infantrymen in

-demolition s'pills so the" could aSSAUlt fortified positions wi thouh

engineer SUI-OCrt. - enthein-;'a-ntr'. wias not he!Li u-o -or

oi engineer assault te ? ns, ncr were the limited engineer assit5

-iLnneccessaril/ d,,=rtersed 3Luoporting the infantrv. The biacest

engineer prcole-m. ro ;d ccntrUCtion, maintenance and re oair. w~n=

--iAndi15.-ed by,, -i -hcrtaq- o; eqL1pinent. It was fourd that cnc:

s i nce th ey Aer e 1 ew i--e 1-inor epar ed t o m er -or-n th is t unc Cin. 7- ?

r-c o-mmended sal Lit i --n was to orovi de ncre heavy equi omnt t t t

* Ii~~~r, Iiica -rn~ c C:~ n ncnNT cncnc,

environinert, ohere tha r? will be aR paucity,, of enginee--r urn.t5. -AE'

n,. : Le.- inq th'sn it~ c iv it , wr hn" -'e Czi

corps; engineer Lint the-, road maint-na-:nce :knd re-).>sir ,n.--=rn

J '
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division rear area, Unless that is their sole and orimary isio;

V ThAt s in1lar i t ies e: i st between theaters- F, rst, th2

fiissions: Engineers reg~ilarly Per-formed road clearance and

ninesweep operations. Engineers maintained and recaired roads.

crda and b /passes. Engineers used demolitions tD tra-c.h

C'--3t ,cl 1 Engineers repaired and constructed bricqes. 3e CCnc

Engineers tound that organic engineer equipment 4.as inadCequate cr

and counter mine equipment was never available.

.4hat differences ex:isted between theaters'! In the Eurcoezzn

Theater o-f Operations engineers regularly +Ought as in-fantrv.

.~Tares 'n the Southwest 7?acific .Ar-a, engineers -e no-- LUslis>

:zninitted as iniantr,. 0Diiis-.onal engineers in th e Eros

were oite-n attached to the infantry regiments. in th]? SouthIwest

Pacific. attachment was the e,,ception and used only d~lring assaults.

direct support being the preferred relationship. These differgnces

;r? Pirobibi / a-: resl1t of tU--? greater di stances. fa str -.I Ceiner I--
p.%

.ncre dispersed oper.--tions in Europe wh-.ch necessitated an attacL ,

a t : c .n sh -j In the? Paciiic, centralized control waa.en

rn-~ni z i the work e--f o:r t of li mi ted enqi neer assets.

LitslooL now at how the Gernans organized and eiotiov~ "d :

iirnl erine~s. Tt~e4 shows a 4-v-i-il enn sr-

division of 1041. The encineer battalion had three line ccrnoaniss

of about ~.()men each. The first and second compa-nie2s wjeresor

nctorized. with the Trd compcinv full, .notcri~md.(::!) Th -i:.-l:

had a "bridge train cconole-tely,, motorized that carr,--d Ponto n n

or~~ -?q!,i~c P f- r at-_A~ i~ i 7-i" lz:_ c-n tridT? cr ic t ic>

6 iee of 71 brdg--14-3

%'



During the blitzkrieg and rapid advance across France in l;4:.

the divisional engineers supported assault river crossins.

supported the advance guard with reconnaissance and obstacle

reduction, and assaulted fortifications. Having the motorized

engineer ccpan, in the advance guard capitalized cn thir 1cJ ilt

and b/ using reconnaissance elements forward thev ,r b loie to

lcc~te road blocks and devise means of getting over or around them

before the main column arrived. (2-) "in all cases, ?:C-et p0ss10>

the one of the bridge train, the engineer units were near the heads

of the columns with which they were marching". (2) The in-fantrv

enhanced its own agility by utilizing the mobility of the enoineers

the: adv7nce guard and Iccat ing the remainder C, t -r

forwardJ n the mnarch co: _|ran tO sLdPocrt 'he mane~L-,,,e r nl - ,: '

the engineer commander was often forward. at the hed o# the- at n,_-

guard, to prevjent delays and provide a capable decision maker where

he could have the greatest impact. (29')

3er-man 'oUntain Di qisicns (Gebirgs) were -cr,:aniz,_ d . - erCe-; -

than the standard inifantrv division. Their mission to coerate i

rough terrain ma :es them similar to the current US Li:ht in-Jan~ r-

Division. Pot only did the division have a semi-mo-orized engineer

battalion, each mountain infantrv regiment had an organic en'irer

platoon, and the? high nountain battalion also had 4n -r'.

engineer platoon. (CO The Gebirgs integrated engineers into the

infantry units to enhance agility while maintainino a seoarate

di/sicna engineer battalion to enhance ',e diAi3'..:n i- i 7ci?.

Engineer equipment was adapted to the rigors of the mission.

packed or towed through the mountains. !otcriz!ticn cf the

-15-
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divisions' units enabled qu iCoIer deolovments even in rouch

mountainous ter-r-ll1. "T--o vehicles vjhich -cund ao:,roval b al cs -

every Gebirgs unit cperating in high AIline regiors ,jere the t-rc

motor cycle, its manOeuverabilty was very marled even in close

country, and the V'oll swagen 1 ight car"., Thus,. .A f i r e

mcre lethal, f,ser soldierw ,ere needed to del i.-r the sine or

increased firepower. irprovements in motorizacion could ge7 ev.

small number of very potent mountain soldiers into o l' = -.

Motorization was a means to enhance their aqilit>-.

German engineers involved in combat in the ferested terrai -

Russia -found themselves in a very different environment than the,,-

had e :oerienced in prancs. Engineer miss-,cns cn t"; ?4r-z? -s r r

:.5x typicaliy reccnnai ssance to locate eneimv n _ _ =er~nn,:_

o- the mine tyoe and then pr-oara-tions for cI-earir, oiazs.

Engineers reinforced the infantry to eliminate strong enemy

fortification and often used flamethrowers and e:olosi.es.

Er.gineera not emoloved orward were used to cl ear co-ta-c:s CF -f-

road networks so combat, sUpply, and artillery n.oeh,-le= could nc.e

forward. Cn the defense the engineers were not used to build

infantry positions or fight as infantry but rather to build

obstacles, abatis and wire entanglements in connectior, Mth

machinegUn emplacements, the latter beinQ the mo-t C-rt . -- _

if the sector. ,

To conclude engineer unit e.:periences, a briet menticn c -

Eritish Airborne Royal Engineers of the ist rhr -' --

warranted. They were organized with a headquarters cr,1itin-.

field par;: conpan,! (articrrie). a weld OOrlfl .

parachute squadrons of 1-r) m-n each, =onsit inq o he , i,

-.S.w. -1 -

'"
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and three troos of 4C) -n;:n. The Eiriti~h aSSL~inotl -n -jazs t ht

-4rhorne nrq'ner s a I 'jav s h ad t o tie 1 17,h t tr cf-r >ra

were equipped with only 4 jeeps and 4 three-ton lr-e e

squiadron. "Little engineer equipment was carried and was rai

*oeiiliQht equipment e.g. li-,ht imctcrcvcil. t c

liqht cainou-Haqe sets Ard lig:ht comnpressors" -

n t or cyclIe s iinp r o ved t ne s-moIdie r s nc D1 11 - r- e C-"'

eng ineer s, t r -i n inq i cr it ic -A . The/ had t1o r-i~

r-ind r eali1Sti I In Or ,ri- to0 devel'IOD. i n t1h ir j7 Ii -r- t h t 1

oniercoine oroblIe-is i n tr ide and to deal e 2riv h fIr

di if iculties of war. Engineer priorities were bridqe ccrstruct-,:r-

0rc~id crrstrLt'rn indl, nea r,--oliticn, arAl in7,

mdno "er e dr cpord mit Ar 7h an jur ing q cer -A icr, ":I!-rs i n HoII r

ended up fighting as iniantry. (4)

When looi-ing at the Wo4rld War 11 engineer en:oerience-2s, it is

-par nt that e',er, cCnr t-o _=; dir an: i=ro,( r

_ nd itsing engineers to enhance the di vi sion' s a~i1

-,r-sent three other ranocrts thazt bring -ert-inent- fs" en ber

'h i-ht engineer baittal inn organi z =tio--n. mi asicns arc,: a,-,

m-e i ir st i s The I nAn tr, Con f renc e. Reocr.- *_c.2nita

Crganization. June 1~.. Ternit9rOn? '

-eorganizatcn of the engineer rcmrn-rin in th2 .n4-nf-r, i

1941 and 1q4-_ appears to ha ve been est-ablished on r. i, trr~

2i t afl 1c.-ji -_ rc -it iqe of ar.ci n-ers- i no,' -n -n-u

the enqgneer requtire-nents". (75j) Tha-:t tohen the nuo-,ter or orn

%p eninee-_rs. th- ic t ual Pm-,in--~r - r-nrth of thre d.- -n -'I~k

-17-



a:pproxainatels 3.7 perce7znt, wjhile the organic enq,,,neer battazl ion EJa

001/abot 4 ercnt o+ the division's stre-ngth. Te c7,nni~

reported a number o+ concl usi ons, one o-f whi ch states "'in

consi deri ng our pre sewnt miIi tary requi rement i n terz2-' I - cr T

cLur ecqPer i -me i n the pa st wa40r , cur ccnclI usi o~n ens: Cnti32

w e czannot -al wjays e etto t iqght our najfor batim n72l 1 Z 9

fav.orable type o0+ terr-ai that we enco)untered on c7>2 cncims.rIc C-,

arcp'. 7$)The recommnendati-on OF the boaird was t mIe~

inf-antry divisien's engineer component to a: reqirJent Cr to

c-Attaliona of thre--e lefrnrred compoanies 7ntIS a m:1trr Ac

Services comnpa ny, that InCluded bridge assets, to qjive a total

.o Organization, £ 4
corre i::e o- 2nr~r .lr.

titled "Combat Engineer Suoort (Div,,isions and S_:ecara-te ~ae;

*is a comprehensive revie~w o+ organizational and ooerait:ona1- c7ncerz-

o r div isi nalI cc in b at e n, 1Mne er Un t!.I1S.

r eq u r emen ts f cr the1 C-Sta3n da rd gr:no r ed-/Mecia n z ad D:;; soa 1, ~

1 vs icn, A irmonb -le Divisi1on, A irbrn e D iv/sicn, TD:

ind al! SOsupport of h reduced szrength d: ,ins >.? cn

alnost mnrrcr3 t.2 c!-trrent Light 1mat;D :~n. w. n

thi1s r- cort: Airm drse in 'i net ch -r'-.7

The~~ rLi ttdv that needs nen t ion~n . ar -, i -r,

ofth. Lio~ht In, intry, D':i cn (EL ID 'Yctre I. >?ozre? 1 9

comiprehensi ve Studs. tD cassess "t" L7'~ s -Fgineerim r-

r I7.
t

-'r: r- b' ti tf I ---

Ae it



recommendations were significantly restricted because the- adhered

to the zero-sum increase rule which prohibited increases in strencth

or deployment sorties. Therefore, "the study recommendations do rct-

suggest an increase in the battalion's end-strengti, or to the 1L

C-141 sorties required to deploy the battalion".-oV) The reocrt -s

provide a good, though limited, analysis of the L7) eorine!r

battalion; however, its data clearly indicates areas o+ caoaoilit/

shortfall with subsequent opportunities for greatlV' improved

oerformance and agilitv.

IV. HISTORICAL AiNALYSIS

0.

Situations in history may resemble contemoorarv ones, i t ,
are never e',actlv ali ke, and it is a foolish perscn '4ho t'
blindly to ?proly a 5ureli histcrcal Sc'L'_ic' t- -- -lmo-r< : I
orob Iem.

Col. Tiomas E.
Perspecti''e on .ilitar,
Hi story.

In reviewing the historical e-:periences of the preceding

chapter, it is evident that engineers '.-ere active and imoortant i.

all theaters of '.4W I and were organic to each partc-iating

infantry division. The missions in-fantry division engineers

performed were similar: minesweep roads and beaches. lr laer.,

through minefields, engineer reconnaissance, obstacl = cznstruct'i-.-

. and demolition, road and trail constructlon and ma:m : nanc_-, anc

bridge construction a rear.-

In order to analyze and take the proper lesson- rc.n ti-e

histor ical e':periences r7?-, . il1 1 Fir :t r ,'rn t' . .... -- --

P1 gre/ ous 10U d e'l e 10r-E2d. i c'n st- .:0l r

" friendly forces to act -faster than the enemy. aciiitv is as mucn -:I

Kg mental as a physical quality. (41) Friendly fcrce- , t, b-, 3

to Observe, Orient, Decide, and Act faster than tl.s_ sn_-,iv. .v.

-19-"""

- ' ,%,, , , - ,,..

____ ____ ____ _ _ ____ ___del4



already discussed these agility factors and their comoonents.

Proposed changes to the light engineeer battalion muBt irproove the

ability to act faster than the enemy, as well as do more essential

vior.

What can we to? fi rom history cn how units i no~ Od thLir

agi ity' Let'3 *,fanine enginee=r agility, First in -. Ernoear

Th;eater. in the SCuth WesL Pacitic Area. as depicted in ine I 72

Engi;ieer study, and lastly in the September lcS6 EL:D st,_:..

In Europe. where the battlefield was extended, r- ta-r

faster, and engineer response needed to b- qt cu,. rim

units improved their agility primarily by decentralizinq the comnarc

and c-ntrol relati:.nshi-. olcino engineer coioani9 "a;c *
'  

-

the -n-antr v re;i er'ts. e,, in ~r-ted erc _?er crc ti c- 7

di I'isi3ns and ,eo t these e:tra engineers bus 'i"i r73d5 Sr

bridges. Bridge assets that corps passed forward qere often

retained at division to improve mobility. Engineers in Europe w7er

primarily cccerred witi a mobile war. Mbit - te '-

Agility was ennanced by task organizing accordirQ to th- sitLc ai:77.

attemotinq to balance between responsi.veness to t- nare, ;sr -

and to ex:ploiting the engineers capabilitiss to tre na: i Ltm. u

size and composition became recccnized ccntribUt:r=. 'i 'r.-I7B

changes made to -n-ure _n ,icient :pett. :". - -

mcre engineers added to force agilit'.

The German iniantr/ division enhanced agilit/ in nLUiIU -

dl , ,erent way,,s. It ta- orsanized, va r: ci~runnc..--n

unit location in the march column, employed active rec-nnaissanca

ehand b, plnhe hi= g ; linte, mtoized e.. g.-Z , in th.

enhanced by placing highly mobi le, motori zed engi.-r- in 't,.-m

%_ % N-%_N % %
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-Advance guard. The remainder of the engineer battalion -followed

r~ar the head of the divisional march column. The9 enoineer

battalion commander was often forward with the advancq Cu~ard whera

his decisions insured the continued movement of th2 infantr-y

d i , sion. The inatyEngineer battalion had the thirdla-

*nui;7.Oer oF motorcy,,cles per un.t * faliing behind only th?7

7 econnaissance battalion and Anti-Tank battalion. Enhanced mTcbii,-c,

yas inportant to the German engineers. With German motorize2d

engineers forward in the? advance guard, reconnaissance bec-ame a

primary mission. Cn scome occasions engineer reconnaissance ttaams

checked as far as fi-fty, miles on each side of a major river crossing

0 mi'te to find Lcc:azl mtrlsand e :isting crossing 'S42 ioe--

ne LTID e-nqinecer bat ta>:on plans to use caotured anrj indJ.enCLL

materials, it is imoortant the", have a reconnaissance caoabilit,,/

that is up to the task. Reconnaissance allows the engineer to 'kncw

the area of operations. German Mountain Infantry Divisions enhanced

zier gilityl by ma-.ing engineer platoons orc-anic .-c their cn-:

inzantry regi ments.

in the Southwest Pacific Area with conditions vastl',' i; rn

than in Europe. the combat engineer organization was clear",,!

deficient. The size and composition of the force .n rei?,-aionshio to

thie work lo-Ad was A3'nf-n factor in deter'n'n-r-o ero~iner-

agil1ity. Narrower frnaeslower rates oi ad',arc=, -:nd ee

engineer reinforcements from corps lad to centralized comnd.

rLrtrali zed concind s-r-e-ssed th - st -f I s 7-bi Ii t'; to-in--ri

additional engineer assets and the rpreferred ralationship became

'd ir--c~ cr qF~nerci 1Caf-"-i th o.nrdcnrin' i:isi m.7-

hu s. 1lim ite-d a S,:?t 5 r '-qL!I r d mea sures t o m a i,-i ?n i ne2?er out ..o

-%1

W. ev'. %.
4W
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and centralized command and control was the method Used to improve

agility. This is the same situation currently facing the LID

engineer and doctrinally we have adopted the same answer.

It is safe to say that the size of the divisional engineers in

the WW II US ArM,/ was felt to be inadequate, hence the 19-l6 In-s7r

E card's recommendation to increase the size of the divisicnai

engineer force. It was recognized that a bigger force adOed

capability and agility. Centralized control of bridge assets by

corps was a slow, cumbersome, but workable system used during the

.ar. The 1946 Infantry Foard felt that improvements could be nad_

and recommended placing limited bridge assets organic to each

infantry division. (47)

-cam these e:a:noles - att are some of the factors a-f-i--

J' ..

agility? It is obvicus that mobility, command and control

relationships (attached, direct or general support), staff and fcr-_i

size, organizational structUre, missions, nature of the terrain,

.7 .size and fluidity o- the battlefield, available eoui Pnen .oro~7:

or attached), training, reconnaissance caoabilit-. conmander

location, and integration into the combined arins team are a:.

factors that affect agility.

There were three reasons that the engineer units ere or =n'

and integrated so :ocrl%/ into U.S. di isions. n,, z

and equipment were the result of peacetime maneuvers that .ini i j i

both the construction requirements and the obstacle and ine r..

mi ssi ons. (44) The f! li cI gn quote descr it bs peaceti e e-rci e_3

[,ere used to form the basis fcr engineer force structure. It zna I

-, ppiicble toda'.

"Training exercises of infantry di/isions Were, however,
5.* conducted under conditions where the availability of facilti, _

r- I0C
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made enaineer ,wjcrk largely unneces--arv. For e;'mole. litti _

road constructicn jas recpuired dur, ng man_ u,,_rs i ,-1 -l _

States because e.: tensi .ye hi Qhway systems were? read I yv
Available. it '/Jas not necessary to rebuild bridces since -c-e

were destroyed. Peacetime tests could thus easily become a
basis for error in determining the troops and equipment

required for engineer units.°'(45)

Seccnd, branch propocnents clung to traditional dcctri7_a!

employment, re-using to entertain changes in both orcnizatoin :r

employment. (46) Third, reorganizations in 1941 and i42 had been

made on an arbitrary basis of an allowable percentage or enineers

and not on an analvsis of the engineer requirements. (47) Tt acsars
Menss.CL F'A he

that some of the same organizational nearsightedness oCCUrred h.zn

organizing the LID engineer battalion.

Let's e, amine the 1 72 Vietnam era Combat Enc i-er Succrt

study that drew upon zhe 'wisdom o-f wartime experierced z manoe -

board members and additionally sent a questionnaire to selected

engineer and non-engineer general officers to solicit input from

NI
ei:perienced field officers. (48) The study group attempted to taLe_

advantage of the immediate lessons learned fr.om the Vi nam war --

with an integrated appoach., design divisional engineer Dattalion-

that could meet the denands of future conflicts whi ,j'i'dna -n

the lessons of war. A_

One of the majcr proposals in the above stud, :jas a rquir e -2r:

'ozr four comoanies in the -2ngineer battaiion. Ta:i3 'Zc'' 3 - C,-

company to support each maneuver brigade and a comoany ZO SUpoorZ

the remaining division troops and artillery. The and ,j

o-:' th-2 idea of four line comoanies had been previouLS'y r ecz;n zB.

W and recommended in the engineer reorganization of 19 - 2 but had no I
been cr .ed for a -u;t -2r o7 seemingly insi gni,-;icant re-scnS.'--

The 1972 study proposed a heavy and light nompanv building bloc,

A. A.-_ ,

-,-.. . , '- ..,° .*.- . . - ° - . " . - ... -*- o . .. . .-
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con czEot. Airmcbile? qncqneer eq~lipment was recommend-d 4cr t - 1-

mrigineer company. The different divisional -mncineer lcr

composed v-f a rn1.: o-f heav- and light engineer oct-onies..--ev.

-~.'Sthe airborne, airmobile and reduced strengtrh in-antr/ di-risict- -j

corciposed totall of the- light enqinec-r *c-.noanies. 7~ iC

Engin,2er 'SUPport stu-d, ore-posed an engina-:er bt3 u r~i

-to Support -a man redu(ced str-enqrn inairv/ cii sion. -I

engineer battalion structure is shown at- fiiur-? 2. :,1:.I- rCLC -.

strength inF' ntry division the engineer b-itt-Alior m-n c'

comp an ies t o cain t ain a- gn eralI sup por t c -o ab i I i .h~ r9:L

the -Fle:xibiiitv to rein-force a Direct SuIvport companv as rqOUtiq9C.

* T~~~e cr:;oaniaes "erz e.'? to on ' t~ itosec.~:

S r'uced st,rngth scouads3 -n each- p! atoo-n. I: -- a S - ?c 7212z Ec

scald down engineer hDattal ions are2 not capable o-F su=ta: red

operation without substantial rein-forcement". ('50)

In addition to the -Four company concept. oth-r sicnifzicant-

zchanges ~.eerecommended. some v-F which w-erze a n-' c-

equipment, th~e addi tion of a squad machine gun, * a r CqUI r ?flnen7

two chain saws per squad, and ret-?ntion o-f encuqi ' ) __ m-1--a

th& companies iC- C') mcbie-. recognized areas that re-"ed ur--I

vwere e-:qUlpment to d~t Ect and breach mi nes and min' r r1?T i j -

-?fnepl acemen-t mnetncds 73nd tede-.el coment (-4 --c Fl' rL-

new mines are now a relt!but no major imoro',em-ernrt :;e '-r

ate 1---71s, earl-, 1--71's tine-frame. (51) CLOUntermine 2e~ir

CziitrC u I~ FL D n-m - r s hc.r t com-ningi i n tr US Arm

T-he 1 ast ma jor document whicoh reviews and arn -.1v ~ 1

-24-
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Lnm o ~ ~ x h; t > n (EL be P-So Dnn This' _ -i

*1document and comnpare tenruneer wor'r requiremnent-- 0r c : IJ I

tw.o diff~erent scenarixos, on- L3tin Aiptr-ic~n and t h-? r--~ ~

I., st'ucv 1 j nt 7 1:e n( nFqre r- -,j( r ect 1r- er .nt3 s -

-icur-n and 3qLAin.nhctur- 3 In,! Pr Iori I e hT ~.:. ~-

I? F, c a . r.(A n c e s s r v suinarv --)r fn-? or,,or,. ;rm -.tL

n l3Olcd.A~ i r:c rein pr nrit, 1 1t 1. sh~f r~ w n-

17 P -ib i1 1 7 ot 1 b -4 c rd -A ri-irsn r 'i r o n~ ~ i

~--~-4 ~ 1~ r"l ot" -in.d n -. rct.r- ~r.: -*,!- -

Thi s attempt to balance w-orI requir-ements acjaina-t vi.bierwe-

h3udv- i s oor t Ar t -:u(e i: s --

ty/pes and SqUad man-hours to i nsure that engi reera emer cran I

* om echel ons above di vi sion haie t-he c aoabi1l1,tf c r-Mc.'3:

r u -r d n.I i cin s. r_ . --r i c Ar z. --n.07r i '.. *

e.qu:,. en t ho-ur r Ti-1nent s a-:nd short t-iI 's i -dicat?~?..htI?7

t-l pr-Olb I &i-n--Ac i n h--: L :D -200l ineer bat ta cn. i r--

are shc- n at riLra nd 4. )

heEL 1D t tjd' nt crI anal:d I q~nmr nr L

u nl-n t U1 7An ? L:ont ih-A iFr.*-.* -

.rq in Per b a a i on n e-:d s t.: t o i tnes 7; mcn- .- cr? >o.

Rr thinov r ACZ t ~rs cz, 2.n a! E Tjoo Ac-21-P-n t E -- C'

it r qI L--,<-Fr t - qIr, '.t 2J dL:r in %

T'--- au-thoriz-Es 13 3SE-- and only 6 AC-s n al.oC.-, -D- n--rsa

t,- s r -rU 1reine n t

on aj or Uuer est" nrI-At 2 f~ e-n, 1 n sc-S i i-hour 3 t; ~I I t i -

S.%



this study by the= s-slection o+ obstacles. CbstAcles emplaced r

lin~ted to jinet+ields, tan : ditches, road cr--t~rs ,an

bridg2 demolition. Nlo barbed wire was pl-:nnL-d or Pm~'1ac?d. mne

failuro to use- barbed wire as an obstzkcle and almnost trtail reliance?

:r ni ~ ; ~ a r~ to b a a - , gn i 1 irc-n '- s h c r t c c nmi r . ? r.-. i -e

LC iinp~-o it ),n. bLL'- it ha 5 proven it S e' c t, n e m

r 2ueted--i :/ dur ing both WorlId Wars and i n ki1etnamn. a. (r, i-4C arT':i=

D~ir ')ed wi r e to c r-eAte 1 re channel3 -mior mach in mm o (-tcrositi. 1 3 -

PrI Or i/ a nr fler -f Fort For th , German 4-nqin, :ers i th.-i.---

SRua ~4) Hi tcr y Th cws t hat mi1neLE b t!h -, el n zIran

e++eactiim in Stopping a concerted infaintry attacP-. Alitho'iqh -'S

r. -zrj p r c d ~ n . i n: . iner- t ca ,:- -Ia e s d L Ir- n i ,

* trd a3L.c:a-ssaln!l -3 ae tiei objective-. CJ 7mineft 2t. Ar: -z-r

oi ticer during the FAl~ l 1ands. war ar I en Iiighte:nino. ':-u ha ;e 3 us

ejal ed througqh m' in efield' were his wo-rds to the &r t ish ot~ie

73 r . T~5 Th ni~ hn r i .e c. ni1ne? 1

':.I par--,C'jIlar oper :mt, -n. 1-Ines are ' lUclble- AS -An o sa

rel i nc-? on te~ I-t, -, re.v ~ro:- 'a

t r -e ep en - e L2 ct -- r ob -nt .- cl1es-. p ar C LIlirl b a-:r:: i.

~ t~~ P 1C 0. . -n na i-r d-cac

T-e -ud,., 1de n 1i--- na icr wea~nessnes in na>i :ee

baitta: cn S'LtCt ,r a -.jh-r ball-3ncinfo work et mn r:f

% Z~t eq U Iinen t ;-n i , k hortaqe o+ sciiads. Borne c - _ wer-

1 0 ' - r C T 9 0 H r + ,- n :A cr 1 : F 9 r c i rn E r bt t a '.i i . aS ti ~ i _ nJLn
%



"rees the LID ennineer battalion have the 3aqiI it. . dLd~t

efiiciently employ additional corps ast' .

agi litv improvements must upgr-ade the capabil ity t-, q,-(. i I,

Lef f1C I en tlIy uit IiiZeL rel n f rc emen ts t ha t may be pusth-rd d-C.JF rl

The EL ID c:t ,J,/ p I:,ce-~ a reIi ance on cor o s_r .r.~r~3 n 7'

* aczom I i si the e,:cess work requiremen ts tha t e,.: ~ -. 3 ~rn.~-

-i id o~rical .neth-iod. Ficwev, n the prcoro -rj

airfr~e t o d--p I , t h - cor ps eng ine-r s ~ n di r........

'i th c t er d iv i sionai Lin it s. T he d iv1 ion,:l :n'-, iS

accomplish the vital and critical missions Upon which i-he SUCces -r-

o -; the? fcrce -3 o 3 Z'1'th -

s. q u ad Ia bor 1 innsi 1? -r> ma"v h ave lon t nri -n

the force-. What hao~ens i+ "he corps engineer ur,. s +r -

available. since the proposed units to provide the wor ef crt ar

Currently not in e~istence'(56) Rein-forcement o-f the- LID- i; sn. t r

-f:ne nissicns CLur,-nt I a s s igned t o t he c cr 7s a i -z-rc n:,

battalion. There is no aSSLLrance they, will be av-a, ibi -o c'-r''

'heir effort's to the LID.

A snstivtyanalysis was conducted as a part or EEs L.T

St~d/ with test c,3525e being the addition co# a th_-c - :c

npn and tht? zddit:'cn :Dt a cu-t.rth c7-"Tokn", 17th ~

o+ these sneasures ser',ed to reduce the major bAc, lzc C)

~qa-or. However, n e it her o-f theise p ropos alI cod L- e-

~c'jnened ectjs iriu ' -n re cuti de th- ftunda,ienA.-

no increast s in strentth cr C-141 sorties. (--7) Th~ i hcrtly~ecE .-;

3nFd B-tr~c ce>n to -i r-r, zth C-- r

percent aqain sp-?nzi to bo a rnajc-r -Je.3L nes in th-

.4
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resembles one o-f the problems identified by the Infantrv Eoard 0--

-- " 1 9 4 6 .

V. RECOMMENDAT IONS
.4-4

Conceptions based tipon historical e'perience do not necessari!:-.

guarantee suc c s in the field.
Col. Thomas E. Cries3

Perspecti,,e on ilitry
H stor,/. ,

What then can be done to : zai i is t ......

developing a ranl-ordere-d li ,t of recommendations th~at will incr_ ase ?'

ag il it vx a t the least rn =t in str -t-: ? ic d eo lo yeabDi l it - is es n t a .:"l

Let'm first e:,am ine the light engineer battalion rurce comnponenc,

that will imr aglit: force size, organization, structir-,

ctL-aii s 1 Cat Or -;-- C r --- i i ct i 1; ts tr n e nz =1 -n.. :

,attached, opcon, DS, GS), and integration into the combined arnsS|
team.

Some component areas that have been addressed v tr3.t-

.includ the 1lth Engineer E3attalion, and ar_ orc_?i =c a- rei:,

G ptimized are: training ,"unit training), number o- r dics (per _

ELID report) ph',si -a fitness, sol d er s',:11 ', sacer and

leader) and support relationships. The move to cert r a1 z1 d 1 cntsc .

attempting to ma:imize Output of the linited enginer rmscur,:, -,-

baen made, but At t 2 . . : ense o r _sC Of3r - .grnrs r- _-u - .

battalion and brigade commanders.

ThT first r-ccm~mendaticn ccncern- twc 3 _ect-

%.i.Echnrci.-s 27pIov c:d t) t h ?o.~ Pc -hcmn E-1nz tD c r* .

LID engineers li~e airborne enoineers w-cn't get the oorcrttnit , tn

see and study their objective bef::re t.-e', qt t,?rB,

large sand tables shCuld become mandator/. Um int- s-rd-

ll.

V---- % %
LxLkAr.



provides soldiers the opporttuni t/ to Q-t a isa{eltr h

croDurd befcre th-/ arriv?. Cnce on the qrcund t ISr s :173 r

time to Waste gettinQ a terrain orientation. The tilm.e scent

prepar-ing. teaching and training on a sand table will be? recaid i-

q~Uc,-er respon -es en the qrC:Und. The seoond oart o±r ''-

C:r-dUCting r-,-':EAL1TIC tr--ininQ. T rAi n ing s h o uI or,-:~ I 7iL--7

L nd it i cns Sol d iars need to be t aught the ab 111ii o- cv er cm ic

problIems i n str ide-, i nclIud ing Litili z1ng and i iiirorn.i - -c .ot ii.~I ,Iat er i -1S. usi ng any me ins ava iIabIe toz ac c,--olIi sh tl- q;En. :

,h=- S,,PPER school is attempting to zkccompliish I-hi-= i

continu-ally rei-Forced in the LUnit during all training e%:er c 1ses.

:2--ond ?nSLr-2 the enyee atoa 1 'lirc1-FF2-7

~s3enps And S':CF-5 -i --r ndtr~e 1?

1gad e cper at i n s. T:-,s r -comaendat ion is rea ' r

restatement of~ one of the factors of agility sta- ed in :eLich

In-Fantrv Division Coerations manual but it is onett sd :oC

viet.wed. P.-ACt --d Cnd C -' -i?!-d rQU Ia-rl'.

Th~rd. upgrade the bat'-alien S-. !.To r ove-men s --r r~

the abilit",, to cbserve the- battle-field. Th-e L-7D ~n'~rD c1:r

* ~plans to ma::lmlze teuse o-f local naterials and eerio

-2 eUi1p men t .- z rr at If uI aca at r as I S n d W

'i-id I-"-n -id thii -ne-in-s cdn enm-i cn~i-

cApability to th.e bal-talion 3--2. Th-e r ec nn ai ssance 79 ,ITI fluSI 1

mobil1e w-,t h :k .n in n t,,q p eople eac n s o me ais u r dn ri;1C

7.t: en bt br dg 2 -r J z r; j other c t -1 c I- :.......

~L~portstudy recz7mfrendedJ two tea,,ms and that semIs 3rc~W

o-pera 1ion. Trc- -rmri:3- foitr .. .occ'il?,OrI 31 '

%p.



not asflohibi0Lt3, not in -nL~d or real 1v, rour-h tran and

n cr,.2,~ a one- c-rson /ehicl2. ASU I tit kbl 4 al ternati ve is the

four wheel all terrain vehicle (ATV). This machine ha:s the

capabilitv to carry equipment and two people, can nelotiate

asesn t i AIIy -an tE-r r Ai n and c an fl1o-A t or s-,j~f i -n r 17, :A c -.

::oonnaissance t~A'iS MU-St be -able to CCniUnIC3t-2 SO -3 r_d'a1 Qten

is a!i3o re-quired. The third recommendation increases tne? aolii

iacto of observe by enhancing the battalion S2 -4i n th' a c zt i

t-,-jo recon PAC~s, twjo dri vers, twio radios and t.,oc 4-shr l AT','--.

~ fourth re~comi endation is to add ttr- 2r - -2 ~n ,n-

sections. These sections will increase the abilit'i to orient and

i::?gratre the ?c- er -mer ef crt i nto the !nare*ive-r jDrI2P, 7 1F

t~~ i'n c-f -i br i ade erncji nee r st-r a': 1-men~ t3 i 0 ?

tnely. orderlyv. e4--.#cint. and efetvcntc ~no-; not: cn'

the divisional engineer e-ffort but the ef-forts of the engineer

* battalion from corps. Timely integration of engineer ccnsideratconB

into planning efota' the brigade l ?vei .~ 2~ a

enhance responsi'..eness and ina imize utilization o- nte nore

r eSoLLr(oes. This sta- i- section co-uld be similar to ot r d.,, -

Sein enIt s a nd i n a n u n con st1r-a i ned env ir on men t th 2ri ionim.ndEtic n

w~oul d be to add an o4-F 1 c -r and three en.liste d r3i. 1- 1 nd

rad, o. Hcwever. the r :c::-mmrndati cr f;7:. _:IUiT St :rx EL

of ri1cer, 3-7 or C-4 and an oper at ions NCO t o ?n~ur c -n t -nu t

t-.-jenty-fcour hour cezpabilitv. The EDr~gode enCr fleer ac'

eqLIip p ed vi t h a n :all t r ra in v eh i c I (T' zjC~:

=-nall size. /-?t in-herent load carryinq capac, ty,. 71irn~

ptna combat -g inve-r t.:f .,7n~ orri -7 i- i--- to -

Divisi151ons 36, r2coqn i i--d -nd qp~t the Pr i r:i n~e IL, ctiin.7

- -.



b- -bicde e ngin er nt i on doi--eczv aoos ro b o th enrir rer and

- Th e ii+th recommendation is to Lfrdethe- batta, licn

communica_:tions section hv add~nn an oz' rer aznd terno cI t I.n-l

',ehicle3s. The c++7 r rede to Iad la~-'

-- ~ eur i t,. eqLu1 ien r antIL or -An i - ni p n zinc,

*Al oaiun coinnunicarzon re-quiremnents. Th-ese recfuir-?eecsara '

th--ie c pa-ib1it Or tr en istad !rie n i n z±n. c ston ii _ nr.

*re q u irec &n t epa to i t>nm± t r-co-rd fend h, rd c e. mssa q es a rt- k

- -e _iv- b'ateieen h Jaq tA r t r-As and cuh r dinIat e u n ta S f arqod

*reliaol, mnodern. hi ch technol ogy. system enfi sts that can acuoml i -h

c..is rci rnent it- hoIld be, A d ded to t7 TE

rJnza:n usc -cur: -r and- rictor;' _ 303 0 -e

2. These organizations ha d si: notcrcvc 1 -s zn th~ z.nm;-ur~

sec ti1ons. Without a more modern system. motorcycies and couri-er=B

can provide service to allI echelons and suport not on 1 y the

- ._inMunicatIons se-cticn, u allI =ecti'cns : _tif 1ba kta.:cIr-.

hea ad q ua rte rs Decause o- the redIuce d reoui rEieens 3 i s. t cr c

-ne divi sion area o-r cpena_:tions and the osilt-

te-chnology ;i: only., ta o inotorovolee ej:th corno driar 3J-,-

cidded to assi st the_ Acognaml shren t o# rcutin- C7mf- lC31§

ie ne,: recrmmienuari -n :S to add a sqzuad tort - nc cr

chain saws. This on- vehicie jit 1nrs pl -at-cn au-c

Enqineer squads useo tools to pcorroli sh the-ir oisos

p rcb L)I ;ji -hcj th t r rr nn v d c. t nrnac.'

.~~ ~ ~ .- . .. . .- . --.. .



ore ,2hircla in e~ach P! ton to c-err'- the P1-4 4cn tfZCiSed.2:'

-s ch~ v~ic Al rO sr/e s a s thI)e iDlIt c c ne~cr il d r~E :

s e r ent' i-i-1icl- 1i u sed t o P er Form r --c onn i s:--k-ic -2 o -tt -ntr

* sitessi carni rar A Ias :knd resuppl ies the Fi~osr-es ',

%i c o',, n~~it= Erl -d CAFifel- ei-: is .en r- :-

L2et , *.n,2 d ?c tor; s,. .Iz-aws And personl i 1n :ezrcf-

n a uQ U r S. Us i ng t t techn ique os a nobil 1e r- ol ciz-,o. flucin

"he efng 1neer s dur ing the battlIe Or SChIn I d+ e c:t a L I ~ed-,

t cI d Lnp 6 ~) e Ac h p1I-- at -3n s h c i-t d h avie a s -7i r nd rr -

a:l th:? squal tools and also serv -is t h, fn e~e

*vehi1clIe. The addition o+ this vehicle to carrv sqttad z-ols 'il -.

01 s~~z~j n.c-r? e-ci2n: u t: atn zt Ah~ t-a~ cneC" o .*

neede-d. L'sing the squ-:d tool vehiczlez (:r nci lit,. c~ icr-,

sergeant will have the capability to actively suprvse 'crd~nan-

and SUPPOrt eaCh squad At separate wcrI< sit-?s.

,Zdi tioai -ICU ec so cud heoiQL 1DceoeT :- -

ChA-In sav". Th ci-kinsaw. as a single engineer o'c 2-Z

j 3 S A a-c irc it-,,n of -)of7r t:;n c2 i n he Comos i f~2?r :-:.Zr

ht:C/ eh cha i n ea,- ?no n c 2,d squLtad c r T or n arc C:? ri 1

:Cur er- :1Ch it, r0 S: r , ahi L tv m i rsic-ns tha _iit:Z : -

t h T_ I n t'. to t. 0 E. 70t - ot-~r

ca n', iw na,/ be c~n i t emn cot us-nd rn tr :11 1 no tec n R-.: e

r4 .- rL-

04.
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the addition o-f one HPMV and three chainsaws per platoon enhances

Nagility by improving th:? ability o-f the squads to acccomplish the-

N mission.

The seventh recommendation adds one HMMWV Lit'-lit, truck,1 to

SuIPport both the S4 and the maintenance section. 1-- hr 7.c t-

currently has a utilit,/ trulck. The maintenance saclion curren-,lY

has twenty--five personnel and only one cargo tru(C.. Tia cZrUC-..

trailer are -Fully committed carrying the unit mainten nce and r _=* _-

kits, mechanics tool bos and prescribed ln-ad lis-t irems. t1j it

maintenance consolidated at battalion, the sen~nn~_ction e--

a vehicle to make parts Suipply runs, and carry mechanics to field

lccations to c-nduct cn--ite reoairs. The sectionr slso~c

aUthncriz-d three cotataintenance tru.C' Tis.E.n el Ce-s:

based on the number o-f vehicles in the battalion. F1 atcd 1IoC Fa I

part o-f this recommendation Would be the deletion of one contact

maintenance truck. Summariz-ing, the seventh recommendation adds

1-MtMWV and del elles A cont act inai ntenanc e trUC 1 a_-nIC scul 1 -c

maintenance capability and logistics coordinaticn ,irlm re

essential +or Unit sustainment.

The ne>: t two recommendations to chA-nge equi.-Dneno-fl; n

impro-ve mnine capabilitv are ide-ntified by the ELID 5:ZL~tJv arc 1.-

the ibility to perform soeci~ic m-issions. T'i e,7u - rn n .-

and SEEs should be changed to 11 ACEs and I,) s ~ ~

the work load balance betacen types o+ eq-CLtipmTenr ~~c:ir~n

the required C-1-11 Sortie;=. #:dd-,t, na1>,, t:__~z21~r

3uid becnfigured with loader, bacl.-hoe, and ;-Aer-

.~z cL nt .. . th:?c~~o U1:~.n1ic EiJ~ .-

be authorizd the m.Urer hanto.(.i h scn L



&J

recommendation is the emolovment of scatterable mining s,"stems to

enhance timely installation of minefields and reduce a lator

intensive mission. The recommendation is that "the LID shcui

improve its operational performance. provide logis~'-al sa',inE,-

r duce manhour requirements b,, procuring the >IATD , C

Lon,,entional Mine (ICOM) (which is available no,') or ee'_-_iC -

*ersion of the NAO ICCM immediately". (62)

Tie tenth recommendation adds a fourth engineer ccmE, an,,' r._

a major improvement to the current organization. ocircn ci-

fCurth company is -founded in recommendations +cr orcariwu-onil

improvements during WW II. the 1972 Combat Engineer SuopGrt study

and the sensitivi ' analvsis used in ELID. is sCutz e,-

inpcrtanci o- - a fourth enaineer ccmoanv be recn a. - .,

company improves o,,erall engineer agility and will in: ;can'. •

enhance the LID engineers' ability to meet work requirements

identified in the ELID scenarios. The fourth engineer ccmoan"

S -should be organized with two Platoons c-; thr__e- _ui -. T> :

recommendation adds si:tv-three Personnel, one cargo tr,_ * : -

H INWVs to the battalion, little more than one C-

C:oUrth company significantiv increases engineer aq,-, i . ,

and capabilit', to meet ':nown, identified mission r, _ -

"..el 1 as reacting to _ n' .own z1 tuations.

Te eleventh reccmmendation adds two equipmerz sac: ~n"

sergieants -. 'ehicl ?s, and radios. Current!'i U-_? E -aut ,-

_ r-i1< p1 ,.c.c:, his cn: / cn ? vehicle, c r t..
4A

eqLtipment. ACEs and SEEs. ocerating in di er nt ci cr "

r (--;n s:D b L? 1E~ -ai -.- n - -> - Z * - -r-

operatcr3. 51u tt Ir- g c A tcrs, crt5. mechanic=.- : fd

-74-
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- *-u, i.-,-v.

will be possible wit the addition of HMNW~s and radios for th7e t'_, c

*section sergeants. Enhanced, timely equipment cpoeration and

utilization, from ver. limited assets, is the desired result f-rca

this recommendation.

The tiqelfth recommendation would add a la:son v/hic'e _nc r -r_

to t.he battalion S7. CUrrentlv thie S- has only one _hic : t:-

iused for the multtuje of acti'ities the S must accnol is.

Coordination and .nteqration of the engineer effort is essential -

prcper support A vehicle, either motorcycle or ATV, w11l ai'lo*w -

_. check mission siles, coordinat? requirements and send his

staff as needed to makr:e face-to-face and on-site visits. The

sdd t on cf the .AT, tter meets the needs of sec-ion and wiIl

?ranc- the ao:Ut; : :ter'e, orient and decide, =l -sanz al

i-proving aiit".

The thirteenth recommendation provides squad vehicles for a S
.. minimum of one comoany and preferably all the squads in the

"at talicn. Thi- vehicle increases the mobility of the scuad.

reduces travel time between work sites, provides a means to

St;-ansport Class !) and Class V -materials to support the en,.veer

iunit nissions and reduces the fatigue of the enqineer soldier. --

now wal's to each ni7sion site and then accomolish.es the ph-sica .

demanding en ire r -n, sicns. it wcen t t e anv, da'/s o; i t =?=;r IN

: engineer wor- to "bUrnl out" engineer soldiers. The tSqUad v=2icle.

that carries troops and tools should double as an earth cr icozst:_s

. ~~haule r. Dv p_?rfor.,iirq ,no-ilti-ni t,4 s ,=:. .. " -L, ':

economy of effort when suOpcrtinq engineer sustainment 'nissicns.

,,dui zicn o-i a - tad / . c } a "J-.' " ', a ,;L i _ - '- 2 _

• truck, 2 1/2 or 5 tor. cr;-,o truc, or a 5 ton dtui o t , -. Wr u c

J%

- - -, ,

I, . , ,. . . .,.., .. _. .



imroove the squads' mobility and thus their ability to acccmolish

their missions. A motorized squad becomes a more resoonsive,

capable unit able to move quickly around the battle-Field. With a

squad vehicle, enqineers can move their effects around the

ttlefield quickly and -Mith sufficint material t na-or F

'o longer will the enineer be foot mobile or tied ,o the scarc2

Blackhawk helicopter for mobility throughout the area oT operar:cn.

Ii motorization of all the battalion squads is no: possible, trsn cr

compan/ should be fully motorized in the same fasrion that the

German Infantry Division's engineer battalion had one compan, L-i

motorized. This addition would greatly enhance the encineers'

mobility and thus acity. In all the olatcons -. ,here a squad

_nil e Is provded the reccmmenoation for a -latc:on toc ,len ,-.

,ICuld be withdrawn and an ATV provided to the platoon ergeant +2r

mobi i t.

The above thirteen recommendations are prioritized to minimize

the impact on strategic deplovabilit7 while enhancing enogneer

agility. The recommendations are summarized in table 7. I-! an,

were to be forfeited it should be the addition of sQuad vehicles -c--

the complete battalion. A minimum of one company should be

motorized. Although the last recommendation has besn prcoc-sed j,

others in the field and is under active consideraticn s a oh rca t-

the TCE. it does not incrementally increase the enineer's agilit-

in proportion to the cost and impact on strateqic deoloyabilitv.

These recommendations attempt to focus on inprovesnents to 3i:,

(the ability to think and act faster than the enemy). Some ideas

4 are nPw, scne old. None have ad-dressed th? us? or ,I,

devices, remote firing devices, or e.:otic e,:olosive5. but have

- 6 -



instead focussed on more traditional measures to enhance agilitv.

No attempt was made to recreate a standard 732 man in ant-rv div 'I-=.

engineer battalion. Plans to upgrade firepower, hcwever nice, do

not add to engineer agility and were not addressed. '!q-lity +cr t._

engineer means incrasinq the combat ef ecti ieness _

inf:antry division in a timely, responsive, i _ rd inan'd-j

manner.

VI. CONCLUSION.

"Like this cup,"..."you are full of your ow n id-eas and
speculations. How can I show you Zen unless yu +ir-t _,- -

your cup?"
Musashi, THE BCCK OF :IV ''

R I NGS.

A,.ility has both ,ent a! and ph,11sical qualiiieS. 1-

Engineer 3attalion, as the oldest and most eperenc L=

battalion, has certainly enhanced its agility thrcgn the onl ,e

available. With tough, demanding, and rigorous training, new

innovative wavs to accomplish missions, centralizatcn or c-:ntrz".

the I h Engineer 3a talion has taken actions to Increare

capability, responsiveness, and agilitv.(6.2) The training base ha-

supported the LID with both the SAPPER and the Sacper eader

Courses. (64)

The Engineer Analysis of the Light In-fantr" Ci is-cn stuc,.

identifi es squad-hour and equipment requirements

scenarios. The study also quantifies the squad-hcur shcrt-all

attempt to identify requirements for the Echel-n 2bLh-w ri,/i -n

support that must -4._ll1-j quic':li i the LI?- i to Fr-; r -.

Equipment types and mix were evaluated and improvements identiti-d

and recommended. However, the study misses the central .saue c-

improving the engineerS agility. It taIkes the traditioral ai'rOacn

EP



.r~~~~r~~~v~~~-K ww wvw wr'r rw wl -L-~r w -- - -

of balancing wor and capabilit, to find out ho'. man,' core enrine -s,.-

are needed. This is not necessarily th2 best cr most efficient wa

to improve the light engineer battalion.

The current LID engineer battalion is not a robust

Crganizaton. :t lac'rs the size, equipment, redurdancv,

fie;:i1it;', mobility, and, yes, agility to provide the engineer

- support the light infantrv division requires and richfull>/ shcuid

e-pect. Adding equipment and personnel blindly and in piecemeal

fashion will not increase agility and remedy the inherent prcble-,s.

Relying on Echelon Abtove Division engineers t provide ,- er

equipment support will not meet or solve the inherent needs of the

L -D. Grganizationa. changes must be made r t -i '7P L_-

nQineer battalion i the addtt-onal ? ,dinedr _t-onr , ---

a corps engineer bat =z_ J on :s to be out to oroducti ' . .use -

thirteen recommendations in this paper attempt to increase enQineer

agility. With an agile, responsive force. additicnal enqineer

.f-fort can be focu.sed 4here it is needed raost. -er-iee. -"

be scatt Pred in shotoun Fashion throughout the divsi on area. ,i,-r

i,nlv a small chance of being employed in the ,ost _rt:_a are-e.

Improvements to the engineer force and the LID engireer

tattalion will not happen bv chance. How the .funci._al nissio-n

areas are_ accmC l iShed. th... eui OMen. r i- o. _tcF?. .  _ ,

-. 5-' needed, and the compromises made between best ano a- = ordeole

crganizational structure are all issueBs that muse be stuidied.

S:,ni, ed, object ive ,, ealiat - 4. arn d tried. r 1j -ri: . .

r-ganization to 2-1 ersonnel and 16 I-141 scrtlis .3 toe .cdern

'4" .- 'qL:i al ant c--f the narrc i thci'nt thit r-_=s t- - _ l-- r

development in 1JW II. It dcesn't ,na _=en=e to dedi cat ovr .- "

-.- -- 72-
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C- 41 sort as to the ccros enc iner ui t but not nrovi de the

.i i na I ba'talIlon the fundamental assets, caao0 iti= And 

-. giiiz to accomplish its missions or orcoerly interat the ef'-r-

of the corps supporting battalion. It airffl w r-cLirE-nrents =r7- '

c_r-o -_in gaMe, then the required corms - ngineer- 'D,-•

5a!3o be airlifted into theeater and ,s nowj recoonzez - - t

Lri tical to engineer mission accomplishinert and LID suVIva ,-i -

b2 added to and balanced wi th the di '/i si onal engineer ecm i--,-,c

To 1_n: t one at the e'pense of both is foll ,/. l -n and ner ta .i

agqit y itho t physical capability ar w e r hia .I t: ....

recommendations will improve engineer agility and must be made 1+"

th in ht in -ntri d! isicn s enaineere_ b-t-AI:n e-a -

i- s-7o - -t1

% % %'

*e jt- IC
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%_ Tablie 1.CC'F'AR1SO1 CF LT'HT ND MECHAINIZED DIVISIC.N E:IG3DEE, P LTTA , ,/-,3

Enqr Bn Engr 9n Engqr 2 n(Armored/Mech Div) (In_ Di (In+ Div Lt)

(TOE 5-145J) (TCE 5-155H) (TCE 5-155L)

ORGANI ZATION( T 1 I / -, ' / .4 0 / O / E M N 
.' '

E n I t-)23/," /S" /9'7() 3 / 7.. .. , -/ 33 2/ S, 1.5 i " =.

i."HHC 1 9_ x 17 ," 1/ 19 125// 1:/ i/ 1 2 / .7, 1 /1 1 1 5 "-'1

Div Engr Sec 5 / 1)7 5/2/0/t 50' /2/ 7,

Bde Engr Sec 4/I1/C, 4//1/C/ ' //0' 7
(1/de-7 total)

S: Sec 10//2/0/3 i,/,0,' 71-2"0/5

S -  Sec 12//2/0/10 1 //2/0/8 4C) 1....f //

C o m m o S e c -' " I / " -,"S '2 ,1 1 ," / " 7 -. - -

Combat Engineer -1/ .n ,n 7. 7n
Companies 135 1/,7 1/177 164/5 0/159 . " ,.',- -

Combat Engineer 3/Co /C0 2'Co
Platoons 52//l/0-11 41/II/0/40 27, //,/25

Combat Engineer /'I t 7"FIt
S q u a d s 3 ', /U /S 1 1 / ." 'i" 1 3, ) -q -

Veh i c1 s M 31 1 7 A C 5 ton nump Tr . ,



Table 2.

CCr'ARISCN CF LIGHT >IND MECHAiNIZED DIVISICN EIGINEP 2ATTL S 7,

Engr Bn Engr Sn . n
(Armored/Mech Div) (Inf Div) (Inf Div Lt)

(TCE 5-145J) (TOE 5-155H) ,TCE 5- 155L

Combat Engineer Co 4

Bridge Company 1 1

Antitank Guided 24 13

Missile Weapons

Armored Combat 25 16
Earthmovers (ACE)

Armored Personnel 43 (}

Carrier

Armored Vehicle 16 6 ])
Launched Bridge

Combat Engineer V-n B

Command Post
Carrier (M577)

Crane (20 ton) 2

Dump Truck 5 T .  45

GrCund Emplaced 4
Mine Scattering Syst.

Machine Gun Hvy fie; 74 6

Machine Gun Lt fl'-,: 17-  2

Recovery VehicIeG(,ISS) 4 I
Road Grad ?r 0 4

Scoop Loader 4

Small Emplacement 9 7C)

E,-cavator (SEE)

Truct: Cargo 56 24

1,'T "' 5T

Truck Utility
1/4T ., HMN '.

Motorcycle 6 6 -
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T.-ble 7. Divisional Unit Strenqth Comnoariscn.

US l rn- Infkntrv Di'ui=-cn H series (

Lnit T Lrsonnel Y.o- divis,,om
strenqth t L)talt

4q i' 0

Tan : Bn 5183.7

In t n k3)

kDH 8n A _- vS

Em gr -Dn 325 47
NP Co2~

Sig DE73 .
CM1 Co .31,
MI D 6 .19 7.24
Di scom

US A~rmy In-fantrv Divj,,ijon Liaht IQ9 L series '721

Lin it Personnel % o-F d i ~or
.trnc -Th tC

I Tde 17-7

D, Tn- -7d E 6

rnEngr EPn -7147

D4 I ci
D1" -4,5--An



D, vih 4 iusi on a I Un 3-tr-?nclth cc oo r Icn.

2Errn+r1 Jn+ntry, Div-31cn !I--.i

Un i t FEer sonne I di, -
strenqt h t "a1

I - e c ', t 3 .

In+f R, ra t -- :(

AT Dn

Enqr Bo 54 -4. A
Sig 2n 474 '2 7
Div serv .

TOTAL 172?00(-

Div Hq 149 1 C9
Cay Recon Tro 155 1.1:--
In-+ Reqt 7113 22.7-3

In+ ReQt ---I1i3 22.73

Engr Bn 647 47
"!ed 34.57.4C)

Bpeci al Trocps 75 3 5. 54

TOTAL 17633

* I



Table 5. Priority Groups (75)

Short Title Implications of Nonsupoort

Vital Jecoardizes the e-istence of the division; hiqh
loss of life; and early defeat of the divisicr.

Critical Failure of division oceraticns; ircreased

probability of defeat; paramount --D s*ccS= in-
pivotal situations.

-4-

E na;-rt-term decradation in su sa-nm i- -

significant equipment and material iosses (,nav

be deferred 1 to 2 weeks).

Necessary Lcnq-term degradation in sustainabilit, ,..
moderate equipment and material losses (may -

deferred up to 4 weeks).

, 6i _,.. J nso, idatd incrment cricrt -.

incr- ment L lcr,.
..a::n American ScenerioX (76)

Priority Battle Phase
Rank Group Lodgement Offense Defense

1 Vital G-1 M-i _-I

2 Vital 3-1 C-I 2 "
Vital/Critical V %I-I ) 0- ,)-I

4 Vital/Critical (V)G-I C)M-2 V)C-I

5 Vital/Critical (V)S-2 (C)G-1 (2 3-2

6 Critical M-G 6-2 3-.
7 Critical S-. S-2 -2

8 Critical/Essential(C)G-2 (E) M-7 (AtC--
9 Essential S-4 - 6-2
10 Essential C-2 S-2 M-2
I I Essential G-4 S- 7 -

-

12 Essential i/Necessary(E)C- (1N ) C-2 (S -4

1U Necessary M-7 G-4 G-4
14 Necessarv C-1 q_-4

15 Necessary M-4 2-2 1-2

16 Necessary C-4 C-4 '-1

*Ranked by increment level (letters indicte engineer mission
areas): il= Mobility; C= Countermcbility; S=Suixa i,'

G= General Engineering.
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Table 7. Summary of Recommendatiens-

%4- Per sonnel and EquIpment Chanqgs.

Personnel Equioment

4% Total/iOf-/WO/EM Rdo/ Cgo TrH:s/ HNNWY/ >trcvc,' T','

TOE 5-155L

2n Bas 314//25/1/233 55 S 1
-I.

Recommendation 4

Short title

1. Training NZC

2. SOP N/C :'?

. Reconnaissance +4

4. Brigade Engr +3 7.3

5. CCmmunication +1 +2

6. Squad
7. 'laintenance -I naint

3. Equipment mi,, (+5 ACE! -3 SEE,

9. Mines purchase scatterable .nines. ' CM

l0.Fourth Co. +, +590 +4 +I

11. Asslt I ar. +2 +2

12.3 Operations +1

1-Squad Mobilit min +6 rain-2-
(assumes Bn of 4 companies) max +24' ma:: - -
recommend airmcbile dump truck 2 1/2T or 5T

Total Implementation
P' rsonnel

Total//O++/'4O/EM Rdo/ Cco Tr' ' .- ' -

Change +78//+e/.)/ +7 +12 +i +12X
-1 .+

(maint tr'"

dLmO tr':. min+6 K ,-i cX.:r-.--.'

" *one company motorized

,}+Outr c-mpanies motorized
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