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ost engincers arc challenged when they prepare for
1§ mever
the same twiee in o row. What we do o elfectively
integrate engineer axpertise into engagement aren plannimg

combuned amms defensive operations

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

hove i factical operations. This artiele deserbes how sall’

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

Development Steps

uccesalul imtcgromion of enginecr capabmliiies nto ihe

MDMP requires thot we read, understand, amd apply

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

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

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

4, Position direct fire weapon systams.

5. Plan and Integrate abalacies wilh direct flires.

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

7. Conduet rehearsals,

Figure 1. Engagement area dovelopment steps.

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

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

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

1. identify oll likely enemy avenues of appronch

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

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

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

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

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

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

3. Determine where to kil the encmy

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

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

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

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

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

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

4. Position direct-fire weapon systems

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

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

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

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

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

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

W Ciemeral bent for engliveer efft,

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

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

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

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

Il the fur  altermate,

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

cUress roules, ekl

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

deseribies ikl

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

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

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

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

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

of positions they are to prepare.

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

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

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

o [ocus enpingsr countermodulite elforts

Protective |-
Obstacles

Tactical —ll
Obstacles —_"
S i B

- “- 1 1100

T .. ~ %0

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

L3

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

e -
[ Maximum effective range of overwatching systems

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

duly Foray

I’.H LEREEr J"’



AA = Avenun of approach.

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

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

Figure 5. Mingfield probability planning based on effect

B Prionty of obstacle effort by engapement area or phase.

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

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

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

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

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

i wevior

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

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

m Obstacke decepltion,

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

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

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

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

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

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

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

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

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

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

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

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

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

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

B Priorities of engineer effort {ohsticle group sequence of

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

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

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

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

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

Summary

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

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

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